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ABSTRACT SESSION 1
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Room 213
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THE VOLUME OF LEFT ATRIUM MEASURED BY MULTIDETECTOR COMPUTED TOMOGRAPHY CAN PREDICT
OF LONG TERM OUTCOME IN CATHETER ABLATION OF
ATRIAL FIBRILLATION
Authors
Yoo Ri Kim, Jong Pil Yun, Jung Hae Kwon, Jun Kim, Gi-Byoung Nam, KeeJoon Choi and You-Ho Kim. Incheon St. Mary’s Hospital, Incheon, Korea,
Republic of, Asan Medical Center, Seoul, Korea, Republic of

Disclosures
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Abstract
Introduction: This study will identify the left atrium (LA) and left atrial
appendage (LAA) volumes calculated by multidetector computed
tomography (MDCT) is related to the long term out come of radiofrequency
catheter ablation (RFCA) for atrial fibrillation(AF).
Methods: We analyzed data from 99 consecutive patients who referred for
RFCA of drug-refractory symptomatic AF (age 56±10 years; 74% men; 64%
paroxysmal AF[PAF]). Prior to the procedure, all patients underwent ECGgated 128 channels MDCT scan for assessment for PV anatomy, LA and
LAA volume estimation, and electro-anatomical mapping intergration.
Results: The volume of LA and LAA were 142.6±32.2 mL and 14.7±6.0
mL, respectively. LA volume was smaller in PAF than persistent AF(PeAF)
(133.9±29.3mL vs. 158.0±31.4mL, p<0.0001) but LAA volume was not
significantly different between PAF and PeAF(13.9±5.0mL vs. 16.3±7.3mL,
p=0.09). Patients were classified into 2 groups by the LA volume of 160mL;
group 1 (LA volume < 160mL,n=73) and group 2 (LA volume ≥160mL,
n=26). After a mean follow up 12.6 ± 5.3 months, 78.8% of the patients
maintained sinus rhythm after the index ablation. AF free survival was
significantly greater in group 1 than group 2 (84.9% vs. 61.5% p=0.017).
No relationship was found between LAA volume and the outcome of
RFCA. Multivariate analysis showed that the LA volume >160mL was an
independent predictor of arrhythmia-free after ablation (Hazard ration
2.55, 95% confidential interval 1.02-6.35, p=0.045)
Conclusions: Higher LA volume is independent risk factor for AF
recurrence after RFCA but not LAA volume. The LA volume quickly
assessed by MDCT could be a good predictor of long term recurrence
after AF abltion.

THE IMPACT OF NONPAROXYSMAL ATRIAL FIBRILLATION
ON STROKE, BLEEDING AND DEATH: A SYSTEMATIC
REVIEW AND META-ANALYSIS
Authors
Anand Ganesan, Derek Chew, Trent Hartshorne, Joseph Selvanayagam,
Prashanthan Sanders and Andrew McGavigan. Flinders Medical Centre,
Bedford Park, Australia, University of Adelaide, Adelaide, Australia

Disclosures
A. Ganesan: None. D. Chew: None. T. Hartshorne: None. J.
Selvanayagam: None. P. Sanders: None. A. McGavigan: None.

Abstract
Introduction: Thromboembolic risk stratification schemes for atrial
fibrillation regard risk as independent of classification into paroxysmal
(PAF) and nonparoxysmal atrial fibrillation (NPAF). The current study was
a systematic review and meta-analysis evaluating the impact of AF type on
thromboembolism, bleeding and mortality.
Methods: Pubmed was searched through November 27 2014 for
randomized controlled trials, cohort studies, and case series reporting
prospectively collected clinical outcomes stratified by AF type. The
incidence of thromboembolism, mortality and bleeding was extracted.
Results: AF clinical outcome data was extracted from 12 studies
containing 99,996 patients. The pooled unadjusted risk ratio (RR) for
thromboembolism in NPAF vs. PAF was RR 1.369 (95% CI: 1.140-1.644,
P<0.001). In studies providing estimates of thromboembolism risk
adjusted for baseline clinical risk factors, the pooled adjusted hazard
ratio (HR) in NPAF vs. PAF was HR 1.384 (95% CI, 1.191-1.608, P<0.001).
The pooled unadjusted risk ratio for all-cause mortality in NPAF vs. PAF
was RR 1.462 (95% CI: 1.255-1.703 P<0.001). The pooled adjusted HR for
all-cause mortality in NPAF vs. PAF was HR 1.217 (95% CI: 1.085-1.365,
P<0.001. Rates of bleeding in NPAF and PAF were similar, unadjusted RR
1.00 (95% CI 0.919-1.087, P=0.994), pooled adjusted HR 1.025 (95% CI:
0.898-1.170, P=0.715).
Conclusions: These data suggest a need for re-evaluation of the
paradigm of thromboembolic risk equivalence between PAF and NPAF,
and emphasize AF type as a powerful predictor of AF-related morbidity
and mortality. Future studies exploring integration of AF type into
thromboembolic risk models are needed.
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WHICH PATIENTS RECUR AS ATRIAL TACHYCARDIA AFTER
CATHETER ABLATION FOR ATRIAL FIBRILLATION?

IMPACT OF WEIGHT REDUCTION ON THE PROGRESSION
OF AF: THE PROGRESS AF STUDY

Authors

Authors
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Abstract
Introduction: Although it has been vaguely considered that linear
ablation gap or low atrial critical mass are related to atrial tachycardia
(AT) recurrence after radiofrequency catheter ablation (RFCA) for atrial
fibrillation (AF), it is not clear which patients recur as AT or AF. The aim
of this study is to discriminate the clinical factors associated with AT
recurrence compared with recurrence as AF after RFCA.
Methods: Among 1425 patients who underwent AF ablation, we included
283 patients (72% male, 58±11 years old, 62% paroxysmal AF) who showed
electrocardiogram (ECG)-documented clinical recurrence 3 months after
RFCA. We excluded all the patients who were taking antiarrhythmic drug
at time of clinical recurrence. Patients were classified as circumferential
pulmonary vein isolation (CPVI) only group (n=127) and PVI with
additional linear ablation (CPVI+Line) group (n=156), and clinical, imaging
parameters, and the number of linear lesions were determined.
Results: 1. The timing of clinical recurrence was 13±9 months after RFCA,
and 37.5% (36/96) recurred as AT. The proportion of AT recurrence was
29.1% (37/127) in CPVI only group and 33.3% (52/156) in CPVI+Line group
(p=0.520).
2. Patients with AT recurrence were more likely to have smaller left atrial
(LA) volume index measured by CT (LAVI; 70.4±22.1 vs 82.2±27.3cm3,
p=0.002) and left ventricular mass index (LVMI; 88.0±19.1 vs 95.1±23.4g/
m2, p=0.026), and higher LA voltage (1.23±0.61 vs 0.98±0.57mV, p=0.008)
than patients with AF recurrence. In logistic regression analysis, Anterior
LAVI (OR 0.97, 95% CI 0.94~1.00, p=0.048) and LA voltage during procedure
(OR 2.85, 95% CI 1.25~6.51, p=0.013) were independently associated with
AT recurrence. However, the presence or the number of linear ablation
line was not associated with AT recurrence (1.73±1.73 vs 1.51±1.62,
p=0.299).
3. In subgroup analysis, there was no predictor for AT recurrence in CPVI
only group, whereas LAVI (OR 0.97, 95% CI 0.95~1.00, p=0.036) and LA
voltage during procedure (OR 5.77, 95% CI 1.80~18.45, p=0.003) were
associated with AT recurrence in CPVI+Line group.
Conclusions: AT recurrence after AF ablation was more likely to be
associated with less remodeled LA and higher LA voltage, rather than the
number of linear ablation lesion.
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Abstract
Introduction: Atrial Fibrillation (AF) is a progressive disease. The LEGACY
study demonstrated a dose-response effect on AF of weight reduction.
In the current study, we aim to look at the impact of weight loss on the
progression of the AF disease.
Methods: Of 1415 consecutive patients with AF, 825 had BMI≥27 kg/
m2 and were offered weight management. After screening for exclusion
criteria, 355 were included in this analysis. Weight-loss was categorized
as: Group-1 (>10%); Group-2 (3-9%); and Group-3 (<3%). Change in AF
type was determined by clinic review and 7-day Holter monitoring at 12
monthly intervals. AF type was categorized as per HRS consensus.
Results: There were no differences in baseline characteristic or follow
up duration between the groups (p=NS). At final follow up: 116 patients
(86%) in Group 1 were free from AF (40% without ablation, 37%: 1 ablation
& 23%: multiple ablation); 69 patients (67%) in Group 2 were free from AF
(37% without ablation, 36%: 1 ablation & 27%: multiple ablation); and 45
patients (39%) in Group 3 were free from AF (11% without ablation, 36%:
1 ablation & 53%: multiple ablation). The table shows the change in AF
disease state in each of the groups. There was no difference in number of
patients requiring AV node ablation or pacemaker implantation between
the 3 groups (p=NS).
Conclusion: Weight loss is associated with significant reduction of AF
burden and improved maintenance of sinus rhythm. This study shows that
weight loss and risk factor management can reverse disease progression,
underscoring its pivotal role to treat and prevent the growing epidemic of
AF. Clinical Trial Registration: ACTRN12614001123639.
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PREDICTORS ASSOCIATED WITH ATRIAL FIBRILLATION
RECURRENCE 2-YEARS AFTER RADIOFREQUENCY
CATHETER ABLATION

COMPREHENSIVE ANALYSIS IDENTIFIES COMMON
MICRORNA INVOLVED IN DIFFERENT MURINE MODELS OF
ATRIAL FIBRILLATION AND CLINICAL SAMPLES

Authors

Authors
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Abstract
Introduction: Atrial fibrillation (AF) is a progressive disease. Whether very
late delayed recurrence of AF after catheter ablation is technical issue or
AF progression is uncertain. Therefore, we sought predictors for very late
clinical of AF 2-years after radiofrequency catheter ablation.
Methods: Among 1394 patients who underwent AF catheter ablation, we
included 433 patients who had experienced AF recurrence (mean age
57 ± 10 years, 114 (26.3%) female, 57.6% paroxysmal AF) 3 months after
ablation procedure. We divided them into two groups according to the
timing of initial AF recurrence: the clinical recurrence (CR) group (AF
recurrence at 3~24 months after ablation) and the very late CR group (AF
recurrence >24 months after ablation), and compared clinical and imaging
parameters, 3- and 12-month follow-up heart rate variability (HRV), and
pre-ablation polysomnogram (PSG).
Results: 1. During 38±17 months follow-up, 346 (79.9%) patients recurred
AF within 24 months (CR group) and 87 (20.0%) patients recurred
2-years after procedure (very late CR group). Very late CR group included
higher proportions of obesity (BMI>25Kg/m2, 58.6% vs. 41.6%, p=0.009),
hypertension (74.6% vs. 63.5%, p8mg/L (9.2% vs. 3.8%, p=0.035) and
metabolic syndrome score (2.17±0.98 vs. 1.80±1.07, p=0.007) than those
in CR group. 2. Very late CR group showed significantly lower minSpO2
in PSG (87.9 ± 3.9% vs. 85.4 ± 5.5%, p=0.019), whereas there were no
significant differences in 3-month and 12-month HRVs between the two
groups. 3. In a multivariate analysis, obesity (OR=1.819, 95% CI: 1.1192.955, p=0.016), dyslipidemia (OR=1.677, 95% CI: 1.028-2.737, P=0.038) or
metabolic syndrome score (OR=1.466, 95% CI: 1.136-1.891, P=0.003) were
independently associated with very late CR 2-years of catheter ablation
for AF.
Conclusion: Our data suggests that overweight/obesity, dyslipidemia
and metabolic syndrome score are independent predictors of very late
CR 2-years after catheter ablation of AF. Very late CR is more likely to
be affected by metabolic factors related, suggesting contribution of AF
progression.

Disclosures
T. Sasano: None. K. Takahashi: None. K. Ihara: None. K. Sugiyama:
None. K. Hirao: None. T. Furukawa: None.

Abstract
Introduction: Epidemiologic studies revealed hypertension, heart failure,
diabetes mellitus, and metabolic syndrome were the risk factor for
atrial fibrillation (AF). Previous studies revealed that these risk factors
enhanced atrial structural remodeling. However, the mechanism linking
atrial remodeling and these risk factors has not been fully elucidated.
Recent studies showed that microRNA plays pleiotropic actions in many
pathological conditions. We studied the progression of atrial remodeling
and arrhythmogenicity in 3 pathological models relating AF, focusing on
the involvement of microRNA.
Methods: We produced three murine models: pressure overload by
transverse aortic constriction (TAC), diabetes mellitus (DM) by injection
of Streptozocin, and obesity by high fat diet (HFD). Eight weeks after each
procedure, mice were evaluated by histology, quantitative RT-PCR for
mRNA, and electrophysiological study (EPS). We also screened the atrial
expression of 754 microRNAs utilizing microRNA array card. In clinical
settings, we collected serum from 6 persistent AF patients, 6 paroxysmal
AF patients, and 7 healthy controls. We also performed comprehensive
analysis for circulating microRNA using same system.
Results: All three murine models showed infiltration of macrophages,
increased expression of inflammatory cytokines, and fibrosis. EPS
revealed inducibility of atrial tachycardia was 67% in TAC, 22% in DM,
and 75% in HFD models. MicroRNA assay identified 21 increased and 8
decreased microRNAs in TAC model, 11 and 37 in DM model, and 24 and
6 in HFD model. Three microRNAs among them were overlapped in all 3
models (2 up-regulated and 1 down-regulated). These commonly changed
microRNA regulated mRNAs relating inflammatory process and oxidative
stress. In clinical samples, we found 2 up-regulated and 28 downregulated microRNAs in persistent AF patients. We found 1 microRNA was
overlapped among 3 murine models and clinical analysis.
Conclusions: In comprehensive analysis, we found common microRNA
involved in three pathological murine models relating AF and serum from
AF patients. The commonly involved microRNA may play a pivotal role in
atrial remodeling, and may be critical target for novel treatment strategy.

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

5

Oral abstracts
ABSTRACT SESSION 2

FRIDAY 20 NOVEMBER 2015

Room 103
1:20:00 PM - 3:00:00 PM

DISEASE MODELING OF ANDERSEN-TAWIL SYNDROME
USING PATIENT-SPECIFIC IPS CELLS
Authors
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Abstract
Introduction: Andersen-Tawil syndrome (ATS) is a rare inherited
channelopathy characterized by periodic paralysis, dysmorphic feature
and ventricular arrhythmia. Cardiac phenotype is characterized as
prominent U wave and ventricular arrhythmia, and the effective treatment
for this disease remain unestablished.The aim of this study is to establish
patient-specific induced pluripotent stem cell (iPSC) model for ATS and
to investigate cardiac disease mechanisms that remain incompletely
understood.
Methods: We reprogrammed somatic cells from three ATS patients
carrying the KCNJ2 mutations (R218W, R218Q, R67W) to generate iPSCs.
Multi-electrode arrays could record extracellular electrograms of iPSCderived cardiomyocytes. Ca2+ imaging of iPSC-derived cardiomyocytes
loaded with the Ca2+ indicator Fluo-4 showed intracellular Ca2+ handling
properties. The whole-cell voltage-clamp configuration were performed to
measure NCX current of isolated guinea-pig cardiac ventricular myocytes
Results: ATS-iPSC-derived cardiomyocytes highly exhibited irregular
Ca2+ release. The incidence of irregular Ca2+ release was significantly
higher in the ATS-iPSC-derived cardiomyocytes compared with that
in the control-iPSC-derived cardiomyocytes. These findings indicated
that intracellular calcium overload and triggered activity can be the
mechanisms for the arrhythmias associated with the ATS. Drug testing
using ATS-iPSC-derived cardiomyocytes revealed that these irregular
Ca2+ release and ectopic activities were significantly suppressed by
flecainide, though sodium channel blocker, pilsicainide couldn’t. Reverse
mode Na+/Ca2+exchanger (NCX) inhibitor, KB-R7943 suppressed the
irregular Ca2+ release. The whole-cell voltage-clamp configuration in
isolated guinea-pig cardiac ventricular myocytes showed that flecainide
has direct effect on NCX current
Conclusions: ATS-iPSC-derived cardiomyocytes recapitulate abnormal
electrophysiological phenotypes and serve as a useful model for exploring
disease mechanisms and drug screening.
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ROTOR DISTRIBUTION DOES NOT ALWAYS MATCH
WITH THE ANATOMIC DISTRIBUTION OF COMPLEX
FRACTIONATED ATRIAL ELECTROGRAM SITES
IN PATIENTS WITH NON-PAROXYSMAL ATRIAL
FIBRILLATION: A CLINICAL OBSERVATIONAL STUDY
EMPLOYING A NOVEL REAL-TIME PHASE MAPPING
SYSTEM (EXTRA MAPPING)
Authors
Takashi Ashihara, Kensuke Sakata, Tomoya Ozawa, Koichi Kato, Takeshi
Tsuchiya, Ryo Haraguchi, Shin Inada, Kazuo Nakazawa and Minoru Horie.
Department of Cardiovascular Medicine, Shiga University of Medical
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Abstract
Introduction: Recently, electrogram-based catheter ablation, targeting
areas of complex fractionated atrial electrogram (CFAE), is empirically
known to be effective in halting non-paroxysmal atrial fibrillation (AF).
However, the exact mechanisms of the CFAE in relation to the rotor
distribution are not fully understood because existing mapping systems
available for clinical use are not able to detect both CFAE and rotors
simultaneously.
Methods: To clarify this issue, we conducted a clinical study to analyze
the continuous AF wave dynamics and to compare with the distribution of
CFAE recorded simultaneously in 9 patients with non-paroxysmal AF just
before and after the pulmonary vein isolation (PVI) by ablation. To quickly
map and remap the entire left atrium during AF, we recently developed
a real-time phase mapping system called “ExTRa Mapping” based on 41
bipolar signals recorded by a 20-pole spiral-shaped ring catheter.
Results: (1) The novel mapping system demonstrated meandering and/or
short-lived unstable rotors in all cases. (2) The regions where such rotors
frequently observed did not always match with the CFAE regions (rotors
were often observed outside the CFAE regions) (Figure). (3) The CFAEs
in most parts were associated with wave collisions or complex wave
dynamics in the form of multiple wavelets. (4) PVI not only diminished the
CFAE regions but also moved the regions of rotors most highly-observed
to another positions if the AF sustained after the PVI.
Conclusions: The ExTRa Mapping system uncovered the various
relationships between the rotor distribution and the CFAE distribution.
This study gives us important clues for both CFAE ablation and rotor
ablation.
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COMBINED USE OF FAST-FOURIER TRANSFORM
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Abstract
Introduction: It is known that conducting channels in the circuit of
ventricular tachycardia (VT) can be identified by adjusting the voltage
limits of substrate mapping. However, they might include the bystander
channels, and endocardial substrate mapping may not be sufficient for
intramural circuit.
Methods: Voltage limit adjustment (VLA) and fast-Fourier transform (FFT)
analyses of the local ventricular bipolar electrograms were performed
during sinus rhythm in 9 postinfarction patients with 12 monomorphic
VTs. The FFT data were expressed as an area ratio (AR) that quantified
the relative contributions of 40-100 Hz frequencies. The high AR areas
between the low AR areas on a 3-dimensional map were regarded as high
frequency channels (HFC). We examined the relationship among HFC,
relatively high voltage channels (HVC) by VLA, and true VT isthmuses.
Results: Eight VT isthmuses were included in 15 HVC, consisting of 9
HVC identical to HFC and 6 HVC not identical to HFC. Seven VT isthmuses
were found in the 9 HVC (+)/HFC (+) sites, while only 1 true VT isthmus
was found in the 6 HVC (+)/HFC (-) sites. On the other hand, 4 true VT
isthmuses were not revealed by VLA. FFT analysis in the low-voltage area
could reveal true VT isthmuses in these VTs. Ten HFC were detected,
and 6 of the 10 HFC were identical to a constricted pattern (CP) of the
low voltage area. Four VT isthmuses were found in the 6 HFC (+)/CP (+)
sites, while no VT isthmus were found in the 4 HFC (+)/CP (-) sites. The
combined use of FFT analysis and VLA predicted true VT isthmuses with a
sensitivity of 92 % and specificity of 69 %.
Conclusions: Combined use of FFT analysis and VLA may be useful to
detect true VT isthmuses even in the intramural substrate.
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TARGETING THE ATRIAL SUBSTRATE DUE TO
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Abstract
Introduction: Hypertension is a major independent risk factor for
atrial fibrillation (AF). Preventive and reverse atrial remodeling due to
hypertension remains poorly defined. Recent work suggests that antifibrotic drug, Tranilast, has beneficial effects in AF. Here, we compared
the effects of Tranilast against blood pressure lowering therapies on the
AF substrate in hypertensive sheep.
Methods: Thirty nine sheep with induced ‘one-kidney, one-clip’ (1K1C)
hypertension was studied: Normotensive controls (n=7); hypertensive
controls (n=7) and Tranilast (600mg, orally, BD, n=7) treatment for 12
weeks; remaining sheep were sequentially assigned to treatment with
Amlodipine (10mg daily, n=6) or Atenolol (100mg daily, n=6) or clamp
removal (n=6) for a further 16 weeks. Open chest epicardial mapping was
performed to assess atrial electrophysiological parameters: effective
refractory period (ERP), conduction velocity/heterogeneity and AF
inducibility. Detailed histological and immunohistochemistry analysis
were also performed.
Results: All 1K1C animals developed hypertension with mean systolic
blood pressure (SBP) of 156±7 mmHg from baseline mean of 114±8
mmHg. Sixteen weeks of Amlodipine, Atenolol and clamp removal
treatment reduced SBP to 133±3 mmHg (p<0.001), 131±11 mmHg
(p=0.007) and 125±7 mmHg (p<0.001) respectively, while SBP was
unchanged in the Tranilast group 162±5 mmHg (p=NS). Atrial ERP
was significantly increased with Amlodipine treatment only. Compared
to hypertensive group, all treatment groups demonstrate significant
improvement in: atrial conduction velocity/heterogeneity (p<0.001);
transmural atrial myocyte hypertrophy and endomysial fibrosis (all
p<0.05); pro-fibrotic cytokines (TGF-ß1, CTGF, Angiotensin-II and
endothelin1, all p<0.001); Connexin 43 expression (p<0.001), interstitial
collagen deposition and atrial inflammatory infiltrates (both p<0.001). The
above effects resulted in reduced AF susceptibility in all treatment groups
(p<0.05).
Conclusions: Despite higher blood pressure levels, preventive atrial
remodeling effects of Tranilast are comparable to the reverse remodeling
effects of blood pressure lowering therapies both electrically and
structurally.
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RENAL SYMPATHETIC DENERVATION SUPPRESSES
ATRIAL FIBRILLATION INDUCED BY ACUTE ISCHEMIA/
INFARCTION BY INHIBITING CARDIAC SYMPATHETIC
ACTIVITY
Authors
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University, Urumuqi, China

Disclosures
Q. Zhou: None. X. Zhou: None.

Abstract
Introduction: Whether renal sympathetic denervation(RSD) can reduce
atrial fibrillation(AF) inducibility and sympathetic activity/innervation
induced by acute ischemia/infarction is not known. In this study, we aimed
to explore the effects of renal sympathetic denervation(RSD) on atrial
fibrillation(AF) inducibility and sympathetic activity/innervation induced by
acute ischemia/infarction.
Methods: Acute ischemia/infarction was created in 12 beagle dogs by
permanent occlusion of the left circumflx artery(LCX) to induce left atrial
ischemia/infarction and left ventricular infarction, occlusion of the right
atrial anterior branch and intermediate branch of atrium to induce right
atrial ischemia/infarction in addition to sinus node and right ventricular
infarction. Six dogs in sham-RSD group did not undergo renal sympathetic
denervation. Six dogs without coronary artery ligation served as controls.
AF induction rate, sympathetic discharge, catecholamine concentration
and densities of tyrosine hydroxylase-positive nerves were measured.
Results: The AF induction rate in the RSD group and Sham-RSD group
was 95.8% and 90.0%, respectively. Acute ischemia/infarction resulted in
significant increase of AF induction rate, which was decreased by renal
sympathetic denervation compared to Sham(P<0.05). The number of
sympathetic discharge were significantly augmented by ischemia relative
to baseline and control(P<0.05). The number of sympathetic discharge
was significantly reduced by renal sympathetic denervation when
compared to control and Sham(P<0.05). Norepinephrine and epinephrine
concentration in atria, ventricle and kidney were elevated by ischemia/
infarction, while reduced by renal sympathetic denervation (P<0.05).
Conclusions: Sympathetic hyperactivity and hyperinnervation are
associated with pacing-induced AF after acute ischemia/infarction. Renal
sympathetic denervation have the potential to reduce the incidence of
new-onset AF after acute ischemia/infarction. The inhibition of cardiac
sympathetic activity, rather than innervation by renal sympathetic
denervation may be one of the major underlying mechanisms on the
marked reduction of AF inducibility.
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ACHIEVEMENT OF SUCCESSFUL PULMONARY VEIN
ISOLATION; METHODS OF ADENOSINE TESTING AND
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AND IMPAIRMENT CARDIAC FUNCTION IN NOS1AP
DELETED MICE
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Abstract
Introduction Several approaches were tried to achieve complete
pulmonary vein isolation (PVI). The aims of this study were to: 1) compare
adenosine-induced PV conduction and exit conduction, 2) identify the
location of incomplete isolation, 3) determine the adequate adenosine
dose.
Methods A total of 378 consecutive patients who underwent PVI from
June 2012 to April 2015 were prospectively included (the first procedure in
318 [84.1%] and a redo procedure in 60 [15.9%]). After the exit block was
assessed, 20 mg adenosine was injected into the left atrium. If dormant
conduction was observed, 12 and 6 mg of adenosine were injected
sequentially.
Results Exit conduction during PV pacing was observed in 34 patients
(9%), and dormant conduction was observed in 92 patients (24.3%).
Among them, 74 (80.4%) demonstrated dormant conduction without
exit conduction and 16 (47.1%) showed exit conduction without dormant
conduction. The most common dormant conduction sites were both carina
(23.8% for right PV, 21.7% for left PV), followed by the left PV ridge (22.8%
for superior and inferior PVs), and inferior segment of the left inferior
pulmonary vein (LIPV) (15.2%)(Figure). The 20 mg dose of adenosine had
an additive yield in patients with dormant conduction, compared to that
of 12 mg (93%, 86/92) or 6 mg (80%, 74/92). The pattern of prevalence
of reconnected origin during the redo procedure was similar to that of
dormant conduction during the index procedure.
Conclusions For evaluation of complete PVI, the adenosine challenge test
with confirming an exit conduction block are useful to detect incomplete
PVI. Furthermore, high dose adenosine had an additive yield.
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Abstract
Introduction: Genome-wide association study identified the genetic
variation in NOS1AP (neuronal nitric oxide synthase 1 adaptor protein)
was associated with QT interval and sudden cardiac death (SCD). However
it is poorly understood the mechanism linking Nos1ap and SCD. We used
Nos1ap knockout mouse (KO) to elucidate the involvement of Nos1ap in
oxidative condition.
Methods: Wild-type (WT) and KO mice were enrolled. Oxidative stress was
induced by single injection of doxorubicin (Dox, 25mg/kg, ip), and survival
curve was drawn in both groups. Surface electrocardiogram (ECG) and
ultrasound echocardiogram (UCG) were performed before and 4 days after
Dox injection. In subset of animals, implantable telemetry ECG recordings
were obtained. Ex vivo optical mapping was performed with Langendorff
perfused heart to measure action potential duration (APD). Ca transient of
isolated cardiomyocyte was evaluated before and after Dox administration.
Bnp level was determined by quantitative RT-PCR, and oxidative products
were analyzed by western blotting from heart tissue.
Results: KO mice showed significantly higher mortality than WT after
Dox injection (84.0% vs. 6.7% at 14 days after injection, p < 0.01). ECG and
UCG parameters showed no difference between WT and KO at baseline.
However, Dox injection induced significant QTc prolongation (31.0 ± 1.2
vs. 54.1 ± 5.8 in before and after Dox, p < 0.01) and reduction in fractional
shortening (FS) (39.3 ± 1.0% vs. 37.2 ± 0.7%, p < 0.01) in KO but not in WT.
Spontaneous ventricular tachyarrhythmias was detected by telemetry
ECG after Dox injection only in KO. Optical mapping showed significantly
prolonged APD
90

after administration of Dox in KO than WT (93.1 ± 6.1 ms vs. 86.1 ± 2.2 ms
respectively p = 0.04). Bnp levels and the expression of oxidative products
were higher in KO than WT after Dox injection. KO showed reduced Ca
transient after Dox injection. Administration of antioxidant (N-AcetylL-cysteine) significantly reduced mortality of KO after Dox injection,
accompanied with a shortening of QTc and an increase in FS.
Conclusions: Genetic deletion of Nos1ap was susceptible to oxidative
stress, which might underlie prolonged QTc, spontaneous ventricular
tachyarrhythmias, and impaired cardiac function, resulting SCD.
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Abstract
Introduction: Atrial Fibrillation (AF) reduces the CRT dose delivery
by causing mode switch at faster ventricular rates and fusion and
pseudofusion at slower rates. Most of the mainstream CRT trials have not
studied CRT in AF prospectively. Few studies such as MUSTIC AF, SPARE,
and studies by Molhoek et. al., and Delnoy et al. have studied CRT in AF
prospectively and have reported equal CRT response.
Method: Single centre, non-randomized prospective observational
comparative cohort to study the effect of AF on clinical outcomes in
patients with CRT. Follow-up was done 6 monthly with mandatory device
interrogation for AF burden. Primary endpoint was CRT response defined
as NYHA improvement by at least 1 class.
Result: Total 105 cases (M/F=71/34) were followed up for mean duration
of 10.4±4.7 months. AF was present in 21 patients (20%), 6 at baseline
and 15 new-onset. CRT response was seen in 72 (68.6%) subjects. Mean
NYHA class improvement in NSR group was 0.9 ± 0.7 NYHA classes vs.
0.5 ± 0.8 NYHA classes in AF group (p =0.031). Average Bi-Ventricular
Pacing percentage (BiVP%) in AF was 93 ± 2% vs. 98% in sinus rhythm.
AV Node ablation was in in 2/21 patient of AF. Presence of AF predicted
CRT non-response only in univariate analysis (p = 0.021) but not in
multivariate (p = 0.34) analysis. In a multivariate binary logistic regression
analysis only BiVP% was independently predictive (p = 0.037) of positive
CRT response. Secondary endpoint (cumulative endpoint of cardiac cause
hospitalizations and death) occurred in 35 subjects (33.33%). In KaplanMeier survival analysis presence of AF does not alter cumulative endpoint
free survival (p = 0.076). In a time-dependent Cox regression analysis the
presence of AF was not independently associated with significant hazard
of cumulative endpoint (p = 0.85). However average BiVP% <95% was also
associated (p = 0.03) with increased Hazard (HR 2.8; 95% CI = 1.1 - 7.3) of
cumulative endpoint.
Conclusion: Patients with AF also derived similar CRT response. BiV
pacing percentage was an independent predictor of CRT response. There
was no difference in the survival of sinus rhythm or AF patients. However
in time-dependent Cox regression analysis only Pre-implant NYHA class
IV status and BiVP% <95% was associated with poor event free survival.

10

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

THE USE OF ORAL ANTICOAGULANTS FOR STROKE
PREVENTION IN ATRIAL FIBRILLATION PATIENTS WITH
HISTORY OF INTRA-CRANIAL HEMORRHAGE
Authors
Tze-Fan Chao, Gregory Y.H. Lip and Shih-Ann Chen. Taipei Veterans
General Hospital, Taipei, Taiwan, University of Birmingham Centre for
Cardiovascular Sciences, City Hospital, Birmingham, United Kingdom

Disclosures
T. Chao: None. G. Lip: None. S. Chen: None.

Abstract
Introduction: The risk of further intra-cranial hemorrhage (ICH) and
benefit of stroke risk reduction with the use of oral anticoagulants for
patients with atrial fibrillation (AF) with a previous history of ICH remains
unclear, given that such patients were excluded from randomised
trials. We aimed to investigate the risks and benefits in AF patients with
previous ICH treated with warfarin or antiplatelet drugs compared to no
antithrombotic therapies, in a large nationwider cohort study.
Methods: This study used the “National Health Insurance Research
Database” in Taiwan. Among 307,640 AF patients with a CHA2DS2-VASc
score ≥2, 12,917 patients with a history of ICH were identified, and were
divided into 3 groups, that is, no treatment (63.6%), anti-platelet therapy
(27.5%) and warfarin (8.9%). After a mean follow up of 3.3 ± 3.6 years, we
ascertained the clinical endpoints of incident ischemic stroke and ICH.
Results: Among patients with prior ICH, the rate of ICH and ischemic
stroke in untreated patients was 4.2 and 5.8 per 100 person-years,
respectively. The annual ICH and ischemic stroke rates in warfarin users
was 5.9% and 3.4%, respectively. Amongst users of anti-platelet agents,
the rates were 5.3%/year and 5.2%/year, respectively. Even without
treatment, the risk of ICH was higher in patients with history of ICH (n =
8,211) than those without (n = 149,618) with an adjusted hazard ratio of
5.27 (95% CI = 4.83-5.75).
The number needed to treat (NNT) for preventing one ischemic stroke
was lower than number needed to harm (NNH) for producing one ICH with
warfarin use for patients with a CHA2DS2-VASc score ≥6 (33 versus 56).
The NNT was similar to NNH for patients with a CHA2DS2-VASc score <6
(56 versus 59).
Conclusions: In this Asian cohort of AF patients with prior ICH, warfarin
use may be beneficial for patients with a CHA2DS2-VASc score ≥6.
Patients receiving antiplatelet agents had a similar risk of ischemic stroke
but higher risk of ICH compared to untreated patients. Whether the use
of non-vitamin K antagonists oral anticoagulants (NOACs) could lower the
threshold for treatment deserves further study.
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Abstract
Background: Catheter ablation for AF is an effective treatment for
patients with AF and LV dysfunction. However, the optimal population
to benefit is unclear. We evaluated the impact of the etiology of the
cardiomyopathy, on long term outcomes post catheter ablation.Patients
undergoing AF ablation with LVEF&lt45% across 3 centres (2 Australian,
1 UK) from 2006-2014 were analysed. Patients were divided into 2 groups
(IdCM or SHD), based on the presence or absence (IdCM) of structural
heart disease (SHD) causing the heart failure.

Results: 101 patients (IdCM=77, SHD=24) were identified. Ischeamic
cardiomyopathy made up 67% of the SHD group which was older (61±7
vs. 55±11 years, p=0.005), with a higher average CHADS2 score ((2.0±0.8
vs. 1.6±0.7, p=0.016), but well matched otherwise. After mean follow-up
of 36±23 months, AF control was greater in the IdCM group (82% vs. 50%
in SHD, p&lt0.001). On multivariate analysis IdCM was associated with
long term AF control (p=0.033). The IdCM group had greater improvement
in NYHA functional class (IdCM: 2.3±0.7 to 1.5±0.7, p=&lt0.001; SHD:
2.5±0.6 to 2.0±0.8, p=0.029) and LVEF (50±11% vs. 38±10%, p15%) were
overwhelmingly in the IdCM group (94% vs. 6%, p&lt0.001) with greater AF
control (89% vs. 61%, p&lt0.001). All-cause mortality was notably higher
in the SHD group (17% vs. 1.3%, p=0.002).
Conclusion: Patients with IdCM have a greater AF control, LVEF and
symptomatic improvement compared to those with SHD post AF ablation.
AF is an important reversible cause of HF in patients without SHD and
catheter ablation should be strongly considered.

PRIMARY PREVENTION OF ATRIAL FIBRILLATION
WITH BETA-BLOCKERS IN PATIENTS WITH ENDSTAGE RENAL DISEASE UNDERGOING DIALYSIS- A
NATIONWIDE COHORT STUDY USING INSURANCE
CLAIMS DATABASE
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Abstract
Introduction: Current evidence suggests beta-blockers lower the risk of
atrial fibrillation (AF) and in-hospital stroke after cardiac surgery. This
study was to assess whether beta-blockers could decrease incidence of
new-onset AF in patients with end stage renal disease (ESRD).
Methods and Results: We identified patients from a national database
called Registry for Catastrophic Illness, which encompassed almost 100%
of the patients receiving dialysis therapy in Taiwan from 1995 to 2008.
Propensity score matching and Cox’s proportional hazards regression
model were used to estimate hazard ratio for new-onset AF. Among
100066 patients, 41.7% received beta-blockers. After a median follow up
of 1500 days, the incidence of new-onset AF significantly decreased in
patients treated with beta-blockers (HR = 0.483, 95% CI = 0.437-0.534).
The prevention of new-onset AF was significantly better in patients
taking longer duration of beta-blockers therapy. The AF prevention effect
remains robust in subgroup analyses.
Conclusions: Beta-blockers seem effective in the primary prevention of
AF in ESRD patients.
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Abstract
Introduction: Atrial Fibrillation (AF) imposes a substantial cost burden on
the healthcare system. Hospitalisation, AF ablation and the need for redoablation increase this cost exponentially. The LEGACY study demonstrated
that weight and risk factor management (RFM) reduced AF burden and
improved the outcomes of AF ablation. This study evaluates the costeffectiveness of integrating RFM in the overall management of AF.
Methods: Of the 1415 consecutive patients with symptomatic AF, 825
patients had BMI≥27 kg/m2. After screening for exclusion criteria, the
final cohort comprised 355 patients; 208 RFM and 147 controls. Follow up
after the initial AF ablation consisted of clinic review and 7-day Holter
monitoring for 49.01±17.6 months. A decision analytical model calculated
the incremental cost-effectiveness ratios (ICER) of cost per Unit of global
well being gained, and unit of AF Burden reduced.
Results: There were no differences in baseline characteristics or follow
up duration (p=NS). Arrhythmia free survival was markedly better in the
RFM compared to controls (KM: 79% vs. 44%; p<0.001). At follow up,
RFM group had less unscheduled specialist visit (0.19±0.4 vs.1.94±2.0,
P<0.001); hospital admission (0.74±1.3 vs.1.05±1.6, p=0.03); cardioversion
(0.89±1.5 vs. 1.51±2.3, P=0.002); emergency presentations (0.18±0.5 vs.
0.76±1.2, P<0.001) and mean number of ablation (0.60±0.69 vs. 0.72±0.86,
p=0.03). Anti-hypertensive (0.53±0.7 vs. 0.78±0.6, p=0.04) and antiarrhythmic (0.26±0.5 vs. 0.91±0.6, p =0.003) use declined in RFM. RFM has
an ICER of -$52,305 (saving) per QALY gained.
Conclusions: A structured physician-directed risk factor and weight
management program is effective and results in the long-term freedom
from AF. This approach is both clinically and cost effective. With the
growing epidemic of AF and the overall healthcare cost burden, risk factor
management needs to be a fundamental component of the management
of AF. (Clinical Trial Registration: ACTRN12614001123639)
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Abstract

Abstract
Introduction: Injuries sustained by the heart and venous structures during
pacemaker and defibrillator lead extraction are serious complications that
have been studied poorly. The true incidence of these injuries is unknown
but also likely underestimated. We performed a population based multicenter review of these injuries and their management in order to create a
systematic management strategy.
Methods: We interrogated our mandatory administrative database for
all excimer laser extractions that sustained a cardiac or venous injury
in the province of British Columbia. Injuries were classified according
to presentation and compared to the nature of injury, the type of repair,
utilization of the cardiopulmonary bypass pump (CBP) and outcome.
Results: Of 1082 excimer laser extractions over 19 years in 3 hospitals, 33
sustained an unanticipated injury (3.0%). The majority of injuries occurred
in women (21/33; 63.6%) and the median age of oldest lead extracted
was 10.8 years. A type 1 injury, defined as circulatory collapse, was found
in 12/33 or 36.4%. A type 2 injury, defined as progressive hypotension
responsive to treatment, was found in 20/33 or 60.6%. Over half the
patients had a moderate or large injury and cardiopulmonary bypass was
required in 13 patients due to extensive injury. Injuries were characterized
as small in 15 patients (45.5%), moderate in 6 patients (18.2%) and
large in 12 patients (36.4%). The vast majority of patients presented with
tamponade (29, 87.9%) and sternotomy was the approach of choice in
28 patients or 84.8%. Despite the presence of devastating injuries, the
immediate availability of aggressive salvage measures resulted in a
survival of 87.9% of patients at 30 days. A strong correlation was found
between the presentation and the type of injury and use of CPB.
Conclusions: The immediate availability of a cardiovascular surgeon,
perfusionist and cardiopulmonary bypass pump facilitates lifesaving
repair of injuries sustained during laser lead extraction. The size and
complexity of injury correlates closely with the presentation, blood loss
and need for cardiopulmonary bypass to facilitate repair.

Introduction: Atrial arrhythmias/atrial fibrillation (af) in Rheumatic
heart disease (RHD) are difficult to treat by catheter ablation with high
recurrence rates as multiple left atrial flutter (Lt AFl)circuits are the
predominant atrial arrhythmias due to extensive scarring. We studied
the feasibility of Pulmonary vein (PV) isolation VS additional targeting of
complex atrial fractionated electrogram (CAFE) VS targeting of individual
Lt AFl circuits for effective treatment of these arrhythmias.
Methods: 62 patients , age group 45 +/- 15 yrs , 65% males with persistent
atrial fibrillation and rheumatic heart disease (RHD) (Mitral stenosis
(MS) - 25% , Mitral regurgitation(MR)- 32% , Combined MS/MR - 38% ,
Multivalvular - 5%) underwent 3D mapping using the CARTOS system
with additional software for CAFE as also bipolar voltage mapping for
delineating scar tissue in LA.All patients underwent Pulmonary vein
antral isolation (PVAI) of all 4 PV’s - Group 1 vs PVAI & CAFE ablation Group 2, PVAI +targeting of individual AFl circuits.
Results:

PROCEDURE TIME IN MINUTES
RECURRENCE OF af/ATRIAL
ARRHYTHMIAS
COMPLICATIONS
FLUOROSCOPY TIME IN MINUTES

GROUP
IN-32
90+/- 15

GROUP
IIN-30
150+/-12

GROUP
IIIN-22
300+/-14

72%

40%

25%

3%
30+/- 12

8%
46 +/- 13

11%
150 +/- 11

Conclusions: PVAI + CAFE ablation appears to be the most effective
ablation technique for Persistent Atrial arrhythmias/af in RHD in terms of
procedure time and lower recurrence rates.
Presence of large areas of scar will cause multiple LT AFl circuits which
are amenable to CAFÉ ablation and do not require elaborate targeting of
individual AFl circuits.
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Abstract

Abstract

Introduction - Atrial fibrillation (AF) is the most common cardiac
arrhythmia. The associated morbidity and mortality make AF a major
public health burden. The main objective of this study is to examine the
trends of AF-related hospitalizations and cost in South Korea and to
compare patient characteristics, outcomes, and comorbid diagnoses.

Introduction: The experience on feasibility and safety of minimizing
fluoroscopy during RFA using 3-D electroanatomical mapping system
(3-D Map) is limited. The reproducibility of results and also if fluoroscopy
can be completely avoided is uncertain. This study assesses the safety &
feasibility of non-fluoroscopy RFA of tachyarrhythmias and if a simple ‘tag
only’ approach instead of 3-D anatomic map may suffice.

Methods and Results - With the use of the sample cohort from Korean
National Medical Health Insurance data from 2002 through 2013, we
identified AF-related hospitalizations using International Classification
of Diseases, 10th Revision code. AF-related hospitalization in patients
≥75 years of age increased from 20.6% in 2002 to 54.3 % in 2013. The
frequent coexisting conditions were hypertension (88.4 %) and diabetes
mellitus (68.9 %). Mean CHADS2 score was 3.39. Overall in-hospital
mortality was 4.7% and among them, 50.1% was cardio-cerebrovascular
disease. The mortality rate was highest in the group of patients ≥80 years
of age (20.6%). In-hospital mortality rate showed the trend of decrease
from 5.54 % in 2003 to 4.38% in 2013 without statistical significance (26.5
% decrease; P=0.15). There was trend for increasing mean length of
stay (13.6 days in 2002 to 16.3 days in 2013). A mean cost of AF-related
hospitalization per person increased from $2,124 in 2002 to $3,005 in 2013
(29.1 % increase; P< 0.001).
Conclusions - Hospitalization rates for AF have increased exponentially
among South Korea adults from 2002 to 2013. The proportion of comorbid
chronic diseases has also increased significantly. During the last decade,
in-hospital mortality was not reduced significantly, but the hospitalization
cost and duration have significantly increased.

Methods: From Mar’12 to Dec’14, 364 patients underwent RFA with the
aid of 3-D map (Ensite Navx, SJM). 3-D geometry was not attempted when
the diagnosis was other than AT, AF/AFL and VT except ILVT. Instead, only
the points of interest based on EGM were tagged (‘tag only’ approach).
Fluoroscopy was avoided unless absolutely necessary.
Results: A total of 364 patients underwent RFA using 3-D map. Without
fluoroscopy, the entry of catheters into the right heart was achieved in
87% (N=317) case with mean time of 1.7 ± 0.3 min. The CS cannulation
without fluoroscopy was possible in 84% (N=306) case with the mean
time of 1.9 ± 0.6 min. 116 (32%) were excluded from the study upon EPS
diagnosis of SVT from left (N= 52), AF (N=6), AFL (N=21), RVOT VT (N=13)
and Scar VT (N=24). Fluoroscopy was resorted to only when resistance
was felt while advancing catheters or in suspicion of tamponade or
failure to achieve non inducibility of tachycardia. 4 cases (1.2%) developed
tamponade during catheter manipulation.
Conclusion: Our results reaffirm the feasibility, safety and efficacy of
non-fluoroscopic RFA for some tachyarrhythmias with the aid of 3-D map.
A simple ‘tag only’ method is adequate for safer, effective ablation in
AVNRT, right sided accessory pathways including Mahaim and ILVT.
Total No. Non-fuoroscopic Mean time (Min)
AVNRT
177
156 (88%)
36 ± 7.5
Accessory pathway (Right)
52
18 (34%)
40 ± 7.8
ILVT
12
4 (36%)
84 ± 23
Mahaim
7
2 (33%)
55 ± 21.6
Feasibility of non-fluoroscopic RFA.
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Abstract

Introduction: Although radiofrequency catheter ablation (RFCA) for atrial
fibrillation (AF) increases a sinus heart rate (HR) after rhythm control,
its mechanism and prognosis have not yet been clearly elucidated. We
hypothesized that post-procedural high sinus HR is associated with better
clinical outcome of AF ablation without hemodynamic adverse effects.
Methods: We included 991 AF patients (75% male, 58±11 years
old, 70% paroxysmal AF [PAF]) who had analyzable HR variability
(HRV) at 3-months and 1-year after RFCA, and pre- and post-1-year
echocardiogram. Average HR measured by 24-hour Holter greater than
2SD (≥92bpm) was defined as post-ablation high sinus HR.

Background: Ganglionated plexi (GP) have been known to have an
electrophysiologic influence on ectopic firings within pulmonary veins
(PV), triggering to atrial fibrillation (AF). GP are located within epicardial
fad pad and currently determined by high frequency stimulation (HFS).
There is possibility that GP can be determined by an echocardiographycal
method, by which fad pad containing GP can be recognized as low echoic
space (LES).
Method: This study consisted of 20 patients with AF (66±9 y/o) who
underwent GP ablation (GPA) followed by PV isolation. Before GPA, LES
was determined with intracardiac echocardiogram (ICE) and spatial
relationship of endocardial area with epicardial LES behind left atrium
(LA) to electrically determined GP (EDGP) area was assessed.

Results: 1. Average heart rate was increased significantly (68.8±13.1 to
71.4±10.7bpm, p<0.001), and high sinus HR (≥92bpm) was observed in 28
patients (2.8%) at 3-months after AF ablation. All of them tolerated well,
21% (6/28) were taking low dose β-blocker, and 36% (10/28) kept average
HR≥92bpm at 1-year after RFCA. 2. High sinus HR was independently
associated with pre-procedural high average HR (OR 1.097; 95% CI 1.029
to 1.169, p=0.005), high left atrial (LA) voltage (OR 3.545; 95% CI 1.183 to
10.618, p=0.024), and reduced rMSSD at 3-months HRV (OR 0.959; 95%
CI 0.919 to 0.999, p=0.047). 3. At 1-year follow-up echocardiogram, LA
reverse remodeling (ΔLA; -1.1±3.7 vs. -3.0±4.6mm, p=0.055) and the
improvement of ejection fraction (ΔEF; 0.7±8.4 vs. 1.7±7.7%, p=0.529)
were not significantly different between the patients with high sinus HR
and those without. 4. During 27±17 months of follow-up, the patients with
high sinus HR at 3-months after RFCA showed significantly lower clinical
recurrence than those without (log rank, p=0.020).

Results: Total posteroinferior LA area of 25.2±6.1cm2 was assessed. LES
could be recognized between LA and its neighboring structures in area of
15.8±6.3cm2. In endocardial area contact to LES, HFS from endocardium
was applied to 32±7 sites, out of which 21±7 sites (66%) contained EDGP.
In remaining endocardial area not in contact with LES (non-LES), 4±1
(18%) out of 24±6 sites applied to HFS contained EDGP. Further, density of
EDGP in area contact to LES was also significantly higher than those with
non-LES (1.6±0.7 vs. 0.6±0.4/cm2 p<0.05).
Conclusions: This study may indicate that echographycal LES
determination aids in electrically determining GP and provides easier
GPA compared to EDGP-based technique, although spatially-determining
quality with ICE is currently limited and clinical consequence on AF
prevention based on this technique should be awaited.

Conclusions: High sinus HR 3-months after AF ablation is observed in
patients with less remodeled LA with significant post-procedure vagal
modulation. High sinus HR after AF ablation did not show hemodynamic
adverse effect and was associated with lower clinical recurrence rate of
AF after RFCA.
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Abstract
Background: The risk of AF may be reduced with increasing physical
activity (PA), particularly in those with additional risk factors such as
obesity. We provide a meta-analysis of prospective cohort studies and
nested case-controls to determine whether greater PA reduces AF risk.
Methods: We searched Medline and EMBASE for prospective cohort
studies reporting physical activity levels at study entry and incident AF
throughout follow-up. Specifically, we compared the sedentary/least
active group from each cohort with the group with the highest physical
activity levels. Additionally, we also sought to determine the benefit of
greater physical activity in obese individuals when compared to those with
normal BMI.
Results: We found eight studies meeting our inclusion criteria. Data from
128,617 individuals over a mean follow-up of 12.7 years contributed to
this analysis. The risk ratio associated with greater PA was 0.94 (95% CI
0.85-1.04, p=0.25) indicating no significant effect of greater PA. There was
significant heterogeneity amongst included studies (I2=71%, p=<0.01). In
an analysis of two studies, obese individuals with greater PA had a lower
AF risk (RR 1.15, 95% CI 1.06-1.26) than obese, inactive participants (RR
1.45, 95% CI 1.35-1.55) when compared to those with normal BMI.
Conclusion: Despite the well-known cardiovascular benefits of physical
activity, there does not appear to be a reduction in AF risk with greater
physical activity levels. However, physical activity may dampen the risk
associated with other AF risk factors.

16

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

RIGHT ATRIAL FIBRILLATION IN HUMANS
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Abstractx
Introduction:A left-to-right dominant frequency (DF) gradient exists
in PAF in humans. PAF initiated by right atrial ectopy (PAF-RAE) is
rare. ATP is known to be effective to unmask non-PV ectopies and
accelerate the frequency of a reentrant source of AF (driver). This study
aimed to investigate characteristics of patients with PAF-RAE using
pharmacological maneuvers and spectral analysis.
Methods: Enrolled were 111 consecutive patients referred for catheter
ablation for PAF. Infusions of isoproterenol and ATP were used to induce
AF. Patients with PAF initiated only by PV ectopies and with PAF-RAE were
classified into the PV-ectopy group (N=32) and RA-ectopy group (N=6),
respectively. ATP was also injected during ongoing AF. HRA, CS,
and PV-left atrial junction (PV-LAJ) electrograms underwent spectral
analyses.
Results: Patients in the RA-ectopy group were younger (49±13 vs. 63±7
years, p<0.001), and more commonly had a family history of AF (67% vs.
9%, p<0.001) than those in the PV-ectopy group. There was a baseline
right-to-left DF gradient in the RA-ectopy group (PV-LAJ: 6.0±0.4, CS:
5.7±0.7, RA: 7.4±0.8 Hz, p<0.05), in contrast to a left-to-right DF gradient
in the PV-ectopy group (PV-LAJ: 5.9±0.8, CS: 5.3±0.7, RA: 5.2±0.8 Hz,
p<0.01). ATP injection predominantly increased the DF of the HRA,
augmenting a right-to-left DF gradient in the RA ectopy group (PV-LAJ:
8.0±2.0, CS: 7.8±1.0, RA: 10.7±0.7 Hz, p<0.05), whereas it augmented a
left-to-right DF gradient in the PV ectopy group (PV-LAJ: 7.9±1.0, CS:
6.4±0.5, RA: 6.6±1.2 Hz, p<0.05).
Conclusions: PAF-RAE may be maintained by a reentrant driver localized
in the RA (so-called right atrial fibrillation).
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WITH ENDOTHELIAL DYSFUNCTION IN PATIENTS WITH
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TOUCH-UP ABLATION UNTIL LOSS OF PACE CAPTURE ON
THE ABLATION LINE CAN REDUCE THE PULMONARY VEIN
RECONNECTION AFTER PULMONARY VEIN ISOLATION.
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Abstract
Introduction: Hypertensive response to exercise (HRE) is known to be
an adverse prognostic factor for future cardiovascular events. Atrial
fibrillation (AF) has been reported to be related with an endothelial
dysfunction. We sought to determine if HRE is associated with endothelial
dysfunction as assessed by the plasma level of von Willebrand factor
(vWF) in patients with AF.
Methods: A total of 244 consecutive patients (mean age 57±10 years, 81%
male) with paroxysmal (53.3 %) or persistent (46. %) AF who underwent
treadmill test were included. HRE was defined as blood pressure (BP) ≥
210/105 mmHg and ≥ 190/105 mmHg in males and females, respectively.
Plasma levels of vWF as a marker for endothelial dysfunction in
peripheral blood were measured in all subjects.
Results: HRE was observed in 36 patients (14.8%, mean age 59±11, 29
male). There were no significant differences in demographic parameters,
systolic BP, diastolic BP, heart rate, and exercise duration on exercise test
between patients with and without HRE. vWF level was significantly higher
in HRE group as compared to non-HRE group (154.5±46.8 vs. 119.1±50.1
%, p<0.001). vWF was an independent predictor of HRE when controlled
for age, sex, body mass index, left atrial diameter, and baseline systolic
BP (odds ratio=1.018, P=0.002).
Conclusion: This study shows that HRE is associated with vWF in patients
with AF. Patients with worse endothelial function might be identified by an
exaggerated BP response to exercise. Further studies to determine the
prognostic significance of this finding is warranted
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Abstract
Background: Recent studies have showed that waiting for pulmonary vein
reconnection (PVR) and additional “touch-up” ablation after successful
pulmonary vein isolation (PVI) confirm certainty of isolation and reduce
recurrence of atrial fibrillation (AF). We had a waiting period over 60
minutes with isoproterenol infusion and adenosine triphosphate (ATP)
injection to observe PVR, and touched up if PVR had occurred. But this
protocol is time-wasting. We speculated that touch-up ablation until
loss of pace capture on the ablation line could be alternative reliable
maneuver.
Methods and Results: We retrospectively analyzed consecutive 47
patients (Group A:age 66 ± 10, 34 males) with AF undergoing PVI from
November 2014 to June 2015. After PVI was achieved, touch-up ablation
was performed if 10V pacing captured the PV or left atrium on the ablation
line. During 60 minutes waitinig period with isoproterenol infusion and
ATP injection, PVR was observed in 10 patients (21%), whereas that was
observed in 17 out of 47 (36%) historical controls (age 68 ± 8, 29 males)
who did not undergo the touch up, loss of pace capture ablation(P=0.08).
Conclusions: Touch-up ablation until loss of pace capture on the ablation
line tends to reduce the spontaneous PVR and may decrease the AF
recurrence without waiting 60 minutes after PVI.
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Abstract

Abstract
Introduction:Although left atrial function index is reportedly a possible
predictor of hospitalization for heart failure and of stroke irrespective
of the presence or not of atrial fibrillation (AF), the effects of catheter
ablation on left atrial function index have not yet been reported. We
therefore used trans-thoracic echocardiography to investigate clinical
characteristics and changes in left atrial function index over time with the
aim of identifying preoperative predictors of left atrial function index after
catheter ablation.
Methods:We performed catheter ablation on 55 patients (age
56.6±9.6 years; 44 men; 30 with paroxysmal and 25 with persistent,
longstanding AF) and evaluated them by trans-thoracic echocardiography
preoperatively and 3 monthly for 12-24 months after catheter ablation. We
then compared clinical characteristics and echocardiographic variables
before catheter ablation between two groups: the 42 subjects with most
recent left atrial function index <30 and the 13 in which it was ≥30.
Results:Left atrial function index improved after catheter ablation in both
groups, plateauing 6 months after the procedure. Univariate analysis
showed statistically significant differences in the prevalence of chronic AF
and left atrial emptying fraction, diameter, and maximum and minimum
volume (prevalence of chronic AF, p<0.05; others, p<0.01) between the
groups. Multivariate analysis showed that only maximum left atrial
volume predicts left atrial function index after catheter ablation (p<0.05).
Conclusions:Catheter ablation improves LAFI, which is a possible
predictor of heart failure and stroke, and is indicated for AF in patients
with small LA maximum volumes.

Disclosure

Objective: Long-lasting pulmonary vein isolation (PVI) has been shown
to be the key determinants for clinical outcome in both patients with
paroxysmal and persistent atrial fibrillation (AF). Although reconnected PV
potential (PVP) has been regarded as a main mechanism of AF recurrence
after catheter ablation, PVIs are well preserved in some patients at redoprocedure after recurrence. Therefore, we explored the characteristics
and clinical outcome of the patients with negative PVP at redo-procedure.
Methods: Among 1522 patients with AF who underwent catheter ablation,
143 patients (79.0% male, 56.1±10.0 years old, 65.0% paroxysmal AF)
refractory to antiarrhythmic drug underwent redo-procedure. PVP was
not shown in 52 patients (PVP- group, 36.4%), but remaining 91 patients
showed PVP (PVP+ group, 234/364 (64.3%) of PVs). We mapped triggers
with isoproterenol infusion in both groups (after PVI in PVP+ group).
Depending on mapping finding, we ablated non-PV foci and added linear
ablation or complex fractionated atrial electrogram (CFAE)-guided
ablation.
Results: 1. PVP- group was independently associated with female gender
(OR 2.64 95%CI 1.13~6.21, p=0.026) and later de novo clinical recurrence
timing (OR 1.02 95% CI 1.00~1.04, p=0.047). 2. Additional linear ablations
were more likely to be performed in PVP- group (92.2% vs. 61.5%,
p<0.001), but total ablation time (2411.3±1082.8 vs. 3144.8 ± 1412.5 sec,
p=0.003) and procedure time (164.2± 51.4 vs. 144.2±47.1 min, p=0.027)
were shorter in PVP- group than in PVP+ group. 3. During 18.4±10.2
months follow-up after redo-ablation, PVP- group showed significantly
higher clinical recurrence rate than PVP+ group regardless of redoablation strategies (Kaplan Meier, Log Rank p=0.011). The presence
of recurred PV connection (PVP+) was independently associated with
lower recurrence of AF after repeat ablation (HR 0.46, 95% CI 0.21 - 0.98,
p=0.043).
Conclusion: AF patients with well-preserved PVI recurred later timing
after de novo ablation, but showed poor clinical outcome after redoablation procedure, suggesting a potential AF progression.
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Abstract
Introduction: Pulmonary vein (PV) to left atrial (LA) reconnection is
implicated in AF recurrence. We hypothesized that ablation of critical PVLA connections may improve AF-free survival.

Abstract
Background: Atrial fibrillation is a major risk of thromboembolic events.
Previous reports showed that ′cardiomyopathy′ can be a risk factor
of thromboembolic events. However, few data exist regarding the risk
factors of thromboembolic events for hypertrophic cardiomyopathy (HCM)
patients with nonvalvular atrial fibrillation (NVAF).

Methods: 207 PAF pts. underwent circumferential antral PVI. Lesions
causing loss of local PV signals, reversal of PV electrogram polarity,
activation change, PV-LA delay, or PV isolation were tagged as ‘critical
sites’. After PVI + anatomic encirclement the procedure was either
stopped (standard group, n=127) or additional RF given at pre-identified
critical sites (consolidation group, n=80). On repeat procedures, sites
of chronic PV reconnection were correlated with critical sites identified
during the index procedure.
Results: Baseline clinical characteristics were similar in the standard
vs. consolidation groups (P=NS). RF time was significantly longer in the
consolidation group (61±15 vs. 53±12 mins, P<.001). Single, procedure
success rate was significantly greater in the consolidation vs. standard
group at 1 year (95% vs. 79%, P=.003) and 2 years (92% vs. 70%). In
pts. from the standard group who underwent a redo procedure for AF
recurrence, sites of chronic PV reconnection almost always occurred (86%
of PVs) at those sites deemed ‘critical’ from the index procedure.
Conclusions: Examining the response of PV signals to antral ablation
allows identification of PV-LA connections that may play a critical role
in future PV reconnection and AF recurrence. Additional ablation at
these critical sites in addition to PVI markedly improves AF-free survival
compared to standard PVI alone.

Methods and Results: From consecutive 235 HCM patients, 73 (31%)
patients with NVAF (48 men, mean age 70±13 years) were enrolled in our
study. All patients were prescribed oral anticoagulants. Thromboembolic
events, such as cerebral infarction or transient ischemic attack, systemic
embolism, were observed in 15 patients (21%). When patients were
divided into two groups (15 with thromboembolic events: Group 1 and
58 without thromboembolic events: Group 2), there were no significant
differences in clinical characteristics, a type of NVAF (paroxysmal or
chronic), and ECG parameters. A detection rate of gene mutation was not
different between two groups. CHADS2 score was significantly higher in
Group 1 than Group 2 (2.5±1.1 vs 1.6±1.2, p≤0.01). In echocardiographic
analysis, wall thickness or left atrial size were not significantly different
between two groups, on the other hands, left ventricular ejection fraction
was significantly lower in Group1 than Group2 ( 49±4.8 % vs 64±2.4 %,
p≤0.01).
Conclusions: A presence of ventricular systolic dysfunction may be
associated with an increased risk for thromboembolic events in HCM
patients with NVAF, in addition to CHADS2 score.
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Abstract
Introduction: Aortic dilatation was frequently observed in patients
with atrial fibrillation (AF) and non-Pulmonary vein (PV) triggers are
important for mapping and ablation of AF. We hypothesized that the aortic
encroachment area over left atrium (LA) could contribute to the local
substrate characteristics.
Methods:
We studied 32 consecutive patients of AF (age=57.34± 8.07, male=30),
including 26 paroxysmal and 6 persistent AFs. Anatomic relationship
between LA and aorta, and electrophysiological characteristics of the
encroachment areas were investigated (electrograms during sinus
rhythm, triggers, and fractionated electrograms during AF).
Results:
The left atrial bipolar voltage (mean 0.49±0.26 mV) was lower at aortic
encroached area compared to global LA (mean 1.52±0.48 mV) and it was
statistically significant (p<0.001). There was a linear correlation between
the voltages of LA and distance from the aorta to the aortic encroachment
area of LA (p <0.001, R=0.616). Non-PV triggers were observed in 34.37
%( n=11) of total patients. The initiation of AF in aortic encroached area
was seen in 45.45% (n=5) of non-PV trigger and 15.62% of total patients.
All the patients were followed up for 6 months and 4 (14.81%) out of 27
patients without trigger at anterior LA at aortic encroached site and 1
(20%) out of 5 patients with trigger at anterior LA at aortic encroached site
had recurrence of AF.
Conclusions:
The aorta contributed to low voltages on its encroachment area over the
anterior wall of LA. Non-Pulmonary vein triggers originating from aortic
encroachment area were found in 15.62% of total patients.
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Abstract
Introduction: Insertable cardiac monitors (ICM) are being used for
continuous monitoring of atrial fibrillation (AF). We investigated whether
pts with a short duration AF episode are likely to also have a longer
duration AF episode in the context of continuous monitoring using Reveal
LINQ ICM.
Methods: Pts implanted with ICM for AF management or monitoring post
AF ablation were included in the study. AF is detected in the ICM using
incoherence of R-R intervals and the absence of p-waves over a 2 min
detection period. Pts can manually transmit up to 14 AF episodes with 2
min ECG. Additionally, the ICM automatically transmits nightly a 10 sec
ECG of the longest AF episode that is ≥10 min in duration. All AF episodes
transmitted within the first 3 months after ICM implant was adjudicated by
a single reviewer. The proportion of pts with true AF detections of longer
durations among pts with any true AF was investigated.
Results: The study included 1089 pts (age 66 yrs, 63% male) of which 511
pts had 12,170 episodes adjudicated to be true AF. The figure shows the %
of pts with any (≥2 min) true AF episode that also had episodes that were
≥6, ≥10, ≥30, ≥60 min over the 3 month follow-up period. In the 28 patients
(5%) who had only true AF episodes <10 min in duration, there were only
2.4 episodes per patient with an average duration of 2.9 min over the 3
month follow-up. In 483 pts with short and long episodes, 104 (22%) had
the first episode <10 min with a median duration of 9 hrs [IQR: 0.5-176
hrs] between <10 min and ≥10 min episode.
Conclusions: Most pts with shorter duration AF episodes also had longer
duration AF episodes. Pts with only short duration episodes had only a few
episodes and the total amount of AF in these pts was small.
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CHARACTERISATION OF STRUCTURAL, ELECTRICAL
AND INFLAMMATORY CHANGES ASSOCIATED WITH NEW
ONSET ATRIAL FIBRILLATION

ATRIAL TACHYCARDIA ORIGINATING FROM ATRIAL
SEPTUM OCCURRING DURING ATRIAL FIBRILLATION
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Abstract

Abstract

The state of atrial remodelling in newly diagnosed atrial fibrillation (AF)
patients remains poorly defined. This prospective cohort study aimed
to assess the difference in remodelling, & thrombogenic risk in newly
diagnosed AF patients.
53 consecutive newly diagnosed AF patients (41 paroxysmal - PAF;
12 persistent - perAF) were recruited from a tertiary hospital. Agematched arrhythmia free controls (n=42) were volunteers recruited
from the community. Participants underwent echocardiography, 7-day
holter monitoring. Blood samples were obtained for measuring markers
of endothelial dysfunction, inflammation, & extracellular matrix
remodelling. PerAF patients were in AF at the time of the holter & blood
draw, & were excluded from these analyses.
PerAF patients had more associated risk factors, extensive LA & LV
remodelling. PAF & controls had similar risk factor profiles (except HT) &
echocardiographic parameters. PAF patients had higher number of atrial
premature beats (APBs)/24 hrs; coupling interval of APBs; & proportion
of APBs with earlier coupling (P=0.04) compared to controls. Plasma
ADMA & sCD40L levels were elevated in PAF patients. CRP levels were
higher; not significantly. TIMP-1 levels were lower in PAF patients with no
difference in MMP-9 levels (Table).
New perAF was associated with extensive structural remodelling
compared to controls & new PAF. In contrast, new PAF patients showed
no evidence of structural remodelling; but higher ectopy burden & closely
coupled ectopy; suggesting importance of triggers in PAF and substrate
for PerAF. New AF was also associated with increased thrombogenic
markers, suggestive of activated milieu for stroke.

Background: We aimed to evaluate the characteristics and clinical
outcomes of atrial tachycardia (AT) originating from interatrial septum
(IAS) occurring during atrial fibrillation (AF) ablation.
Methods: Out of 2344 consecutive patients who underwent AF ablation, AT
originating from IAS was documented in 31 patients (1.3%, 22 men; age:
53±8 years, 6 paroxysmal AF). Septal AT was confirmed by 3-D activation
map and entrainment mapping when post-pacing interval (PPI) was
equivalent or no more than 20 ms to the AT cycle length (CL) at an IAS.
One day before ablation, thickness of IAS and fossa ovalis was evaluated
using transesophageal echocardiography (TEE).
Results: Twenty three (64%) of 31 patients presented with septal AT
during index AF ablation. Among them, AT recurred in 13 patients (57%).
In case of patients with septal AT during repeat procedure, recurrence
rate remains high up to 45%. In half of septal AT, PPI equaled AT CL in
both atrial septal sites. The most frequent origin of septal AT was right
upper septum (37.1%). Acute procedure success was achieved in 82.9%
(29/35), but all patients without acute procedural success experienced
late recurrence. Compared to patients free from AT recurrence, patients
with relapse was older (63 vs.55 years old, p=0.06) and enlarged LA
diameter (42±6 vs. 48±8 mm, p=0.02). While the recurrence rate was
lower in AT originating solely from left mid septum (2/2) and right upper
septum (8/13), AT originated from lower IAS recurred frequently up to
80% (4/5, left IAS) and 66.7% (2/3, right IAS), respectively. Even though
ablation was performed in both atrial sides, AT recurred more than half
(8/14). The thickness of fossa ovalis was significantly thicker in patients
with recurrence compared to patients without relapse (20.6±5.6 mm
vs.16.4±3.8 mm, p=0.036).
Conclusion: Septal AT rarely occurred, but was highly recurrent,
especially in patients with older age, enlarged LA, thicker IAS, and lower
IAS origin. Newer ablation technique will be warranted to develop for
managing septal AT.
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CONFLUENCE ABNORMAL ELECTROGRAMS AND
HETEROGENEOUS PLANAR ACTIVITY PROPAGATION IN
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Abstract
Introduction: Brugada syndrome (BrS) is a highly arrhythmogenic cardiac
disorder, associated with an increased incidence of sudden death. The
electrophysiologic mechanisms of ventricular tachycardia/ventricular
fibrillation (VT/VF) in BrS have not been fully elucidated. We sought to
investigate the pattern of transmural activation of the right ventricle (RV)
and right ventricular outflow tract (RVOT) endocardially and epicardially
and to delineate the optimal substrate mapping strategy for VT/VF in
patients with BrS.
Methods: In this prospective study, we included 10 BrS patients and
6 patients with idiopathic VPC/VT as control. Detailed epicardial and
endocardial mapping of arrhythmogenic substrate of the RV and RVOT
were performed during sinus rhythm with a 3.5-mm-tip NaviStarThermoCool catheter under the CARTO-3 system.
Results: We observed abnormal substrate in the RVOT of BrS patients,
mainly the epicardium, with the following properties: 1) the epicardial
RVOT has lower amplitude compared to its corresponding endocardial
RVOT (P<0.001) and compared to epicardial RVOT of control patients
(P<0.001); 2) the epicardial activation of the BrS patients has longer
duration compared to their corresponding endocardial electrogram,
both in the RV (P<0.001) and RVOT (P<0.001); 3) endocardial RV breakout
occurred earlier than the epicardial (28.21±32.53 ms and 21.99±36.23 ms
before QRS onset, respectively, P<0.05), but a reverse activation breakout
from epicardium to endocardium was observed in the RVOT (9.90±18.09
ms and 26.54±24.16 ms before QRS onset, respectively, P<0.001).
Moreover, we found that the area of maximal epi- and endo-gradients of
the electrogram duration (59±6 ms) were compatible with the exit sites of
VT in the epi- or endocardium for all patients (r= 0.90±0.12).
Conclusions: The presence of confluence of abnormal electrograms
in the epicardium of anterior free wall of RVOT and the heterogeneous
planar activity propagation in the Brugada patients indicated the potential
mechanism responsible for the arrhythmogenesis of phase 2 reentry in
patients with BrS. Furthermore, mapping based on this approach allowed
successful ablation of VT/VF in patients with BrS.
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Abstract
Introduction: Wide circular pulmonary vein isolation (PVI) was an
established therapy for eliminating the triggers from antrum region
around PV as well as PV in patients with atrial fibrillation (AF). Touch-up
radiofrequency (RF) application guided by the circular catheter placed in
PV was performed to close the gap. However, touch-up RF applications
near the PV ostium would reduce the isolation area of PVI, which
might result in increasing AF recurrence. The aim of this study was to
investigate whether NavX guided touch-up technique could reduce the
number of touch-up RF application after wide circular RF lesions.
Methods: This study compared two groups: Group I: circular catheter
guided touch-up RF application in 16 patients, Group II: NavX guided
touch-up RF application in 16. Our touch-up technique was as follow:
By using NavX system, activation map of PV potential was performed
to detect the residual gap close to the circular RF lesion. The number
of touch-up RF applications to achieve the complete bidirectional block
verified by the circular catheter was compared between the two groups.
Results: The numbers of touch-up RF in both left and right PV were
significantly less in Group II (left PV:6.6 ± 5.0 vs. 1.8 ± 0.8, p = 0.005; right
PV: 9.5 ± 6.7 vs. 1.4 ± 0.5, p = 0.002). The other parameters including
age, AF type, body mass index, left atrium diameter and left ventricular
ejection fraction did not differ.
Conclusion: NavX guided touch-up technique could reduce the number
of touch-up RF application to close the gap without compromising the
isolation area.
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Abstract
Introduction: Routine transesophageal echocardiography(TEE) has
been performed to detect left atrial appendage(LAA) thrombus before
atrial fibrillation(AF) ablation. Delayed contrast-enhancement computed
tomography(CE-CT) has also been accepted as a noninvasive modality to
detect LAA thrombus. This study aims to verify the usefulness of delayed
CE-CT for detecting LAA thrombus before AF ablation.
Method: This study included 252 patients who underwent CE-CT scans
before AF ablation. Initial CE-CT and TEE were acquired in all patients
(mean age 62±9.9 years, 170 males, paroxysmal/persistent: 154/98
patients).
Results: Delayed CE-CT was additionally acquired in 65 patients(25.8%).
Of all patients, 16 patients(6.3%) had filling defects in LAA on initial
CE-CT, in whom LAA thrombus was strongly suspected. Moreover, 49
patients(19.4%) had mild filling defects in LAA. However, TEE identified
LAA thrombus in 5(8.2%) of 61 patients with suspected LAA thrombus
on initial CE-CT. In the remaining 56 patients(91.8%), LAA thrombus
wasn’t identified by TEE due to false positives on initial CE-CT images.
Meanwhile, filling defects on delayed CE-CT were observed in 1(1.5%)
of 65 patients with delayed CE-CT. TEE demonstrated LAA thrombus in
4(1.6%) of 252 patient. False positives on initial CE-CT were significantly
associated with large left atrial size and persistent AF.

Introduction: Identifying predictors of electrical storm (ES) in patients
with implantable cardioverter defibrillator (ICD) could help identify those
at risk and reduce the incidence of this emergency situation, which has
a detrimental effect on mortality. However, little is known regarding
the clinical variables associated with ES. This study was designed to
determine the predictor of ES in patients with ICD.
Methods: The database of our ICD clinic was retrospectively analyzed.
We examined the prevalence and the predictors of ES, defined as the
occurrence of three or more distinct episodes of ventricular arrhythmia
within 24 hours.
Results: We included 416 consecutive patients in this study (71±13 years,
Male 81%). One hundred seventy nine patients (43%) received an ICD for
secondary prevention of sudden cardiac death. One hundred fifty patients
(36%) had heart failure classified as New York Association class lll or lV.
The mean of left ventricular ejection fraction (LVEF) were 35±15% and
88 patients (21%) presented with LVEF≦25%. Thirty six patients (8.6%)
experienced appropriate shock therapy. Two hundred fifty patients (60%)
had coronary artery disease. After a mean of 92±95 months, 18 patients
(4.3%) had ES. Table demonstrates the characteristics of the subjects with
and without ES, and the result of univariate and multivariate analysis.
Conclusions: Very low EF strongly predicts ES. The strict control of severe
heart failure, as well as optimization of anti-congestive medication,
should be considered to reduce the incidence of ES in this population.

Conclusions: Delayed CE-CT noninvasively detects LAA thrombus.
Delayed CE-CT may become an alternative to routine TEE in some
patients with AF ablation, especially, patients without high risk of
thrombus.
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QRS DURATION PREDICTS LONG TERM MORTALITY
IN PATIENTS WITH HEART FAILURE AND SEVERELY
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Abstract
Introduction:
Mortality is high in patients with heart failure and severely impaired
ejection fraction. Identifying the at-risk patient can help the clinician in
the management of these patients. The electrocardiogram (ECG) is a
simple and readily available screening tool and we aim to analyse the ECG
predictors of mortality in Asian patients with reduced EF.
Methods: Consecutive patients admitted to our institution for heart
failure from 1 Jan 2008 to 31 Dec 2009 with EF <30% on transthoracic
echocardiogram were included. ECG variables studied included heart
rate, PR interval, QRS duration, left bundle branch block (BBB), right
BBB, left ventricular hypertrophy and right ventricular hypertrophy. All
patients were followed-up for 5 years. Outcomes included all-cause and
cardiovascular mortality obtained from national registries.
Results: Our study included a total of 546 patients (mean age 64.1 ± 11.9
years old, 395 males, 66.7% Chinese, 19.0% Malay, 12.1% Indian). The
5-year all-cause mortality was 66.7% (364/546) and 5-year cardiovascular
mortality was 48.5% (265/546). On multivariate analysis, QRS duration was
a significant predictor of both all-cause (HR 1.004 (95% CI 1.000-1.008),
p=0.049) and cardiovascular mortality (HR 1.006 (95% CI 1.000-1.011),
p=0.034). The rest of the ECG variables were not significant.
Conclusions: In Asian patients with severely impaired EF, QRS duration
is a significant predictor of both long-term all-cause and cardiovascular
mortality.

Introduction: The use of surgical cardiac sympathetic denervation in
managing patients with ventricular arrhythmias caused by LQTS & CPVT
has been proven. Recent reports on its utility in managing ventricular
arrhythmia storms in patients with structural heart disease are
encouraging. We describe our experience with thoracic sympathectomy in
29 patients with VT storms and structurally abnormal hearts.
Methods: We retrospectively reviewed data of patients who underwent
thoracic sympathectomy for drug refractory ventricular arrhythmia
storms. The details were acquired from hospital records, patient charts,
ICD interrogation reports & follow up visits. A complete response after
sympathectomy was defined as 75% or more reduction in VT burden and
no shocks starting 2 weeks after sympathectomy and sustained over
at least 3 months. A reduction in VT burden by >50% and occasional
requirement of therapies like ICD or external shocks were defined as
partial response. No reduction in VT burden was considered a nonresponse.
Results: There were 29 patients (20 men) aged 49 ± 13 (range 28-72
years) with a follow-up of 18 ± 9 months (range 2-47 months) after
sympathectomy. 23 (79%) patients had monomorphic VTs and 6 (21%)
patients had pleomorphic VTs. Mean EF was 40± 23% (range 15-60%).
Sixteen (55%) patients had ICMP, 9 (31%) patients had DCMP, 1 (3%) had
HCM, 2 (6%) had ARVC, 1 (3%) patient had double valve replaced due to
RHD & LV dysfunction. Nineteen (65%) patients had complete response
after sympathectomy, 6 (21%) patients showed partial response and
4 (14%) patients were non-responders (of these 4 non-responders, 2
showed a late response). The number of shocks received fell from 42 ±
26 (range 5 - 200) to 1.2 ± 0.5 (range 0-6). None of our patients developed
Horner’s syndrome, deterioration of ventricular function, pneumothorax
or hemothorax. Sinus rate slowing was seen along with mild blood
pressure reduction, which lasted upto 72 hours, but did not need any
intervention.
Conclusion: Thoracic sympathectomy has an important role to play in
managing patients with refractory VT storms and structurally abnormal
hearts.
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REGIONAL HETEROGENEITY IN BRADYCARDIADEPENDENT AUGMENTATION OF J WAVE ELEVATION IN
PATIENTS WITH IDIOPATHIC VENTRICULAR FIBRILLATION

HIGH EVENT RATES SUPPORT APPLICATION OF SCD-HEFT
CRITERIA FOR PRIMARY PREVENTION OF SUDDEN DEATH
IN A MULTI-ETHNIC ASIAN HEART FAILURE COHORT
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Abstract
Although J-wave elevation (JWE) in the inferior or lateral leads is
characteristic of subtype of idiopathic ventricular fibrillation (IVF), the role
of regional heterogeneity in JWE has not been clarified. So, we assessed
the hypothesis that regional heterogeneity in rate-dependent changes in
JWE could relate to pathogenesis of IVF.
Methods: Eight male patients with IVF and 12 male controls with JWE
(>1 mm) in both inferior and left lateral leads were studied. Both CM5
and NASA leads Holter ECGs were recorded and J wave amplitude was
automatically measured. J/RR relationships were evaluated using J/
RR linear regression lines for 24 hours. From J-RR regression lines,
J-RR slope (mm/sec) and intercept (mm), J wave amplitude (mm) at RR
intervals of both 0.6 sec and 1.2 sec (J(0.6) and J(1.2)) were determined.
Results:J-RR slope was greater in IVF patients than in controls in CM5
(3.2±0.3 vs 2.0±0.7, p<0.05); however, it was not different between the 2
groups in NASA. In contrast, J-RR intercept was greater in IVF patients
than in controls in NASA (0.7±0.5 vs 0.1±0.5, p<0.05), not in CM-5. In
both groups of IVF patients and controls, the slope was greater and the
intercept was smaller in CM5 than in NASA. J(0.6) was greater in IVF
patients than in controls only in NASA (1.7±0.7 vs 1.1±0.9, p<0.01). J(1.2)
was greater in IVF patients than in controls in both leads of NASA and
CM5 (2.7±1.1 vs 1.6±0.6, p<0.01 and 3.1±1.0 vs 2.0±0.7, p<0.01).
Conclusions: In IVF patients, J-wave elevation is more strongly
augmented during bradycardia compared with control subjects. However,
regional heterogeneity was demonstrated in the augmentation of J-wave
elevation and this could be related to pathogenesis of IVF.

Abstract
Introduction: Primary prevention implantable defibrillators (ICD) are
recommended in patients with severe left ventricular (LV) systolic
dysfunction based largely on studies of Western populations. Applicability
of these findings in Asian heart failure patients is unclear with some
studies showing low mortality rates in East Asian cohorts. We examined
the effectiveness of primary prevention ICDs in Asian patients by studying
event rates on follow up.
Methods: We included 209 consecutive, multi-ethnic patients in a
Singaporean tertiary centre who had primary prevention ICDs or cardiac
resynchronization therapy (CRT, n=123) defibrillators implanted from 2005
to 2013. Median follow up period was 23 months. Primary outcome events
were defined as death or ventricular arrhythmia requiring appropriate ICD
therapy (shock and/or anti-tachycardia pacing [ATP]). These outcomes
were compared with the Sudden Cardiac Death in Heart Failure (SCD
HeFT) Trial.
Results: Of the study group, 83 % (175) were men; 56% were Chinese.
Baseline characteristics were similar to the SCD HeFT cohort except that
more patients had ischemic cardiomyopathy (IHD, 69% vs. 52%, p<0.0001).
Mean age at implantation was 61 ± 11 years. Mean LV ejection fraction
(EF) prior to implantation was 23 ±7%. Compliance to optimal medical
therapy was excellent. None of the 33 deaths (15.8 %) during follow up
were arrhythmic while 28 patients (13.4%) had arrhythmic events (17
had shocks and 20 had ATPs). Three year mortality estimate was 22%.
At 3 years, a further 10% of patients received appropriate therapy for
ventricular arrhythmias. This implied an absolute increase in mortality
if they had not been implanted with an ICD that was comparable to
the excess mortality in the SCD HeFT placebo group. Multivariate Cox
regression analysis showed that event free survival was not predicted by
sex, race, age at implant, prior EF, LV dimensions, IHD, or CRT.
Conclusions: High event rates in our multi-ethnic Asian cohort when
compared to the SCD HeFT trial cohort suggest that Asian patients benefit
similarly from primary prevention ICDs.
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DIFFUSE VENTRICULAR FIBROSIS ON CARDIAC
MAGNETIC RESONANCE IMAGING ASSOCIATES WITH
VENTRICULAR TACHYCARDIA IN PATIENTS WITH
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Abstract
Introduction: Non-sustained ventricular tachycardia (NSVT) is a risk
factor for sudden cardiac death (SCD) in patients with hypertrophic
cardiomyopathy (HCM). We aimed to assess whether diffuse ventricular
fibrosis on cardiac magnetic resonance (CMR) imaging could be a
surrogate marker for ventricular arrhythmias in patients with HCM.
Methods: 100 patients with HCM (mean age 51±13years, septal wall
thickness 20±5mm) underwent CMR with a 1.5T scanner to determine
the presence of ventricular late gadolinium enhancement (LGE) for focal
fibrosis, and post-contrast T1 mapping for diffuse ventricular fibrosis.
The presence of NSVT was determined by holter monitoring and a subset
of high risk patients received an implantable cardioverter-defibrillator
(ICD). Next generation sequencing for HCM mutations was performed in
50 patients.
Results: NSVT was detected in 23 of 100 patients with HCM. Focal
ventricular fibrosis (by LGE) was observed in 87%, with no significant
difference between patients with (96%) or without NSVT (86%, p=0.19).
However LGE mass was greater in patients with (16.5±19.1g) versus
without NSVT (7.6±10.2g, p<0.01). NSVT was associated with a significant
reduction in ventricular T1 relaxation time (422±54ms) versus patients
without NSVT (512±115ms; p<0.001). There was significant reduction
in ventricular T1 relaxation time in patients with (430±48ms) versus
without aborted SCD (495±113ms; p=0.01) over a mean follow-up of 40±10
months. For the best performing T1 relaxation times, NSVT was identified
in 36% of patients with a post-contrast ventricular T1 relaxation time cutoff of less than 490ms versus 3% if more than 490ms (p<0.01). Aborted
SCD was identified in 15% of patients with a T1 time less than 440ms
versus 3% if more than 440ms (p=0.02). On multivariate analysis postcontrast ventricular T1 relaxation time and septal wall thickness were the
only predictors of NSVT. There was no impact of HCM mutations on NSVT
or SCD.
Conclusion: Post-contrast T1 relaxation time on CMR is associated with
ventricular arrhythmias in patients with HCM. Diffuse ventricular fibrosis
may be an important marker of arrhythmic risk in patients with HCM.
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Abstract
Introduction: Atrial fibrillation (AF) leads to atrial remodeling that
contributes to the perpetuation of the arrhythmia. We have recently shown
that acute AF leads to supply/demand ischemia in pigs. Some aspects
of atrial remodeling processes can be viewed as adaptation to energy
shortage. Here, we have compared atrial coronary flow regulation, oxygen
extraction and lactate production between control pigs and pigs with
chronic AF.
Methods: In Dutch Landrace pigs (62±3kg, N=12) AF was induced by rapid
atrial pacing (RAP, using digoxin to control ventricular rate). Normal pigs
(61±2kg, N=15) served as control. To characterize the model, alterations
in AF stability, hemodynamics and tissue structure were assessed. Atrial
and ventricular extraction, conductance and lactate were measured.
Results: Five weeks of RAP resulted in an increase in AF inducibility and
duration. Atrial myocyte hypertrophy in the left and right atria (LA and RA)
and increased interstitial fibrosis in the RA were observed. The capillary
density was decreased by 51% in the LA and 57% in the RA. Coronary
conductance reserve (determined as the response to intracoronary
adenosine infusion) was not different between the groups. The response
of atrial vascular conductance and oxygen extraction to atrial pacing and
AF was similar between RAP and control pigs. The increase in lactate
production that was observed after 5 minutes of AF in control animals was
not present in the RAP group.
Conclusions: At 5 weeks of sustained AF in pigs, the supply/demand
balance is restored and atrial ischemia during AF is prevented. Atrial
remodeling can be interpreted as a successful adaptation to energy
shortage.
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Abstract
Introduction:Local abnormal ventricular activities (LAVA) in patients with
scar- related ventricular tachycardia (VT) indicate the arrhythmogenic
areas. However, the lateness of LAVA is limited by their location especially
in septum areas. We hypothesized that the high frequency component
of the signal beneath the QRS-T wave can be decomposed using Hilbert
Huang Transform (HHT) with temporal frequency analysis, which allows
for identification of VT isthmus.
Methods:The technical details can be summarized as the following:,
sinus rhythm electrograms underwent HHT transformation, yielding a
temporal-frequency spectrum and a definitive quantity called the LAVA
density, and the distributions of the LAVA density were displayed in 3D
geometry using Carto UDM mode (Fig 1-2). The region of LAVAs and their
relation to the VT isthmus sites was determined.
Results:Substrate mapping during SR of left ventricle (LV) was performed
in 14 patients (one arrhythmogenic right ventricular cardiomyopathy
(CM), 7 ischemic CM, 2 dilated CM, and 4 hypertropic CM) with tolerable
and inducible VT. Twenty-two critical isthmus regions were identified and
the density of mapping was 9.45 point per isthmus. After ablation the
averaged LAVA density decreased from 6.76 to 1.80. The cutoff value of
LAVA density in prediction for isthmus was 3.09 in ROC curve analysis (Fig
3).
Conclusions:HHT with temporal frequency analysis could quantify the
density of LAVAs and decompose high frequency signals in the far-field
QRS in real time. Empirical ablation of these regions may be a new
strategy for substrate guided VT ablation.

Authors

H. Park: None. H. Park: None. H. Kim: None. S. Chui: None. N. Kim:
None. H. Pak: None. M. Lee: None. B. Joung: None.

Abstract
Introduction: The autonomic nervous system plays a critical role in the
genesis and maintenance of ventricular arrhythmias. Recently, it was
revealed that the cholinergic anti-inflammatory pathway (CAIP) modulate
immune responses and the progression of inflammatory disease.
This study evaluated the antiarrhythmic effect of left stellate ganglion
block (SGB) is related with the activation of CAIP using experimental
autoimmune myocarditis (EAM).
Methods: EAM was produced by the injection of porcine cardiac myosin
of 2 mg into footpads, and SGB by injection of bupivacaine HCl (0.25%,
0.2 mL) to the left SG of adult Sprague-Dawley rats. Rats were randomly
divided into the following four groups: 1) control (control, n=15), 2) EAM
(Myo, n=15), 3) EAM and left SGB (MyoNB, n=10) and 4) EAM and oral
atenolol (MyoBB, n=9).
Results: In Myo group, 4 (27%) rats died suddenly at 14 ± 4 days after
acute myocarditis, and 5 (45%) of 11 surviving rats had arrhythmia.
However, no rat died and had arrhythmia in control and MyoNB groups
(p=0.02). Compared with control, left ventricular dysfunction, the higher
levels of inflammation such as increase of Cox2, iNOS, TNF-α, IL-6 and
HMGB1 (P<0.05 versus control), increased fibrosis with slower conduction
velocity (CV; P<0.01 versus control), and steeper CV restitution kinetics
were observed in Myo, but not in MyoNB. Compared with control (100%),
Myo group showed reduced phosphate/total STAT3 (0.5±0.1 times,
p=0.001) and JAK2 (0.5±0.0 times, p=0.01). However, MyoGB showed
significantly enhanced JAK2 activation (2.2±0.1 times, p=1.00) followed
by STAT3 phosphorylation (2.2 ± 0.2 times, p=1.00) with the increased
secretion of acetylcholine (105±1%, p=0.03). No changes in α7nAChR
expression were observed among groups. Finally, the suppression
of inflammation via increased JAK2-STAT3 phosphorylation was also
observed in MyoBB group.
Conclusions: Left SGB increased survival and showed antiarrhythmic
effect with the reduction of inflammation in EAM model via activation of a
JAK2-STAT3-mediated signaling cascade.
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Abstract
Introduction: The effect of oral anticoagulation therapy (OAT) in atrial
fibrillation (AF) patients with histories of intracranial hemorrhages
(ICHs) is not well defined. We evaluated the efficacy and safety of OAT in
nonvalvular AF patients with an ICH history.
Methods: We compared the composite endpoint, including major adverse
cardiovascular events (MACE) or major bleeding, between patients with
previous ICHs who were (OAC, n=97) and were not (no-OAT, n=128) taking
OAT.
Results: Compared with no-OAT, OAT patients more frequently had
hypertension (89% vs. 77%, p=0.03), a history of strokes (57% vs. 35%,
p=0.002) including hemorrhagic transformation of ischemic strokes (16%
vs. 5%, p=0.004), and warfarin use (49% vs. 23%, p<0.001). The CHA2DS2VASc and HAS-BLED scores did not differ between the two groups. During
a mean follow-up of 34.2±30.0 months, 19 (19%) and 9 (7%) patients had
major bleeding (p=0.007) in the OAT and no-OAT groups, respectively,
including 5 (5%) recurrent ICHs only in OAT patients. MACE occurred in 4
(4%) OAT and 14 (11%) no-OAT patients (p=0.08). There was no significant
difference in the composite endpoints between OAT and no-OAT (23% vs.
18%, P=0.32). OAT patients, who achieved a therapeutic range (TTR) ≥60%
of the international normalized ratio (INR) of 2.0~3.0, demonstrated a
better cumulative survival free of major bleeding (p=0.006) and composite
endpoint (p=0.03) than no-OAT patients.
Conclusions: Compared to no-OAT, OAT in nonvalvular AF patients with an
ICH history made no difference in the composite endpoints. In patients on
OAT, maintaining an optimal INR level reduced the composite endpoint.
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Abstract
Introduction: In August 2009, we began to use a remote monitoring
system (RMS) to follow up device-implanted patients. As of June 2015,
we have followed up about 1,800 patients with RMS,1,400 of Medtronic
CareLink® system(CL).Conventional Medtronic devices are equipped with
a landline transmitter. Some Medtronic defibrillator devices equipped with
a
mobile cellular line transmitter (3G line transmitter) were available from
April 2014. However, patients who do not have a landline telephone or who
cannot install a landline transmitter cannot use RMS at home. CareLink
Express® (CLE) is a facility-based remote monitoring system. We used
CLE to follow up these patients, and applied it for urgent care and device
data management.
Methods: First, we investigated the characteristics of 69 patients who
were followed up with only CLE about why they could not use RMS at
home. After April 2015, all Medtronic devices could be equipped with a 3G
line transmitter, and we explained the RMS reinstallation to 17 patients.
Next, we investigated the characteristics of these patients.
Results: Only CLE was used by 69 patients: 26 patients could not install
the landline transmitter (average age 81.3±19 years); 23 patients did
not have a landline telephone (average age 55.2±19 years); 12 patients
could not use RMS because of they were entering a nursing home; and
8 patients did not want to use RMS at home. The average age of patients
who could not install a landline transmitter was significantly higher
than the age of patients who did not have a landline phone (P<0.01).
After the 3G line transmitter became available, we explained RMS again
to 17 patients who did not use RMS at home, between April and June,
2015. Fourteen patients subsequently installed RMS using the 3G line
transmitter. The characteristics of these patients were: 6 patients could
not install the landline transmitter (average age 79.8±20 years), 8 patients
did not have a landline phone (average age 45.8±26 years), and 3 patients
had other causes.
Conclusion: A 3G line transmitter enabled the use of RMS by patients who
did not have a landline telephone. Because a 3G line transmitter is easier
to install than a landline transmitter, installing RMS became easy for
elderly people who had difficulty installing a landline transmitter.
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Abstract
Introduction: The Randomized Evaluation of Long-Term Anticoagulation
Therapy (RE-LY) trial allowed patients completing on dabigatran 150
(D150) or 110 mg (D110) BID to continue into the Long-term Multicenter
Extension of Dabigatran Treatment in Patients with Atrial Fibrillation
(RELY-ABLE) trial. This allowed assessment of outcomes over a maximum
of 6.7 years.
Methods: The analyzed population were patients completing RE-LY
on dabigatran and continuing into RELY-ABLE without interruption.
Cumulative risk was expressed as Kaplan-Meier plots. Outcomes were
compared using Cox proportional hazard modeling.
Results: Stroke or systemic embolization rates were 1.25 and 1.54% per
year (D150 and D110, respectively); hazard ratio (HR) 0.81 (95% CI: 0.680.96) (p = 0.02). Ischemic stroke was 1.03 (D150) and 1.29%/yr (D110); HR
0.79 (95% CI: 0.66-0.95) (p = 0.01). Hemorrhagic stroke rates were 0.11
(D150) and 0.13%/yr (D110); HR 0.91 (95% CI: 0.51-1.62) (p = 0.75). Rates
of major hemorrhage were 3.34 (D150) and 2.76%/yr (D110); HR 1.22 (95%
CI: 1.08-1.37) (p = 0.0008). Intracranial hemorrhage rates were 0.32 (D150)
and 0.23%/yr (D110); HR 1.37 (95% CI: 0.93-2.01) (p = 0.11). Mortality was
3.43 (D150) and 3.55%/yr (D110); HR 0.97 (95% CI: 0.87-1.08) (p = 0.54).
Conclusions: Annualized rates of all outcomes were constant over a
maximum of 6.7 years with better efficacy of D150, less major bleeding
with D110, and low intracerebral hemorrhage rates for both doses,
thus providing the longest continuous randomized experience of a novel
anticoagulant.
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Abstract
Introduction: We have reported additive effect of high-dense
ganglionated-plexi (GP) ablation (HDGPA) for atrial fibrillation (AF)
prevention preserved for long-term period. In 20% of the patients (pts)
who underwent HDGPA AF recurred within 3 years of follow-ups and they
need 2nd ablation. Characteristics of GP and clinical implication of HDGPA
during 2nd HDGPA in recurred pts remain unclear.
Methods: This study consisted of 220 pts with AF who underwent HDGPA
followed by pulmonary vein (PV) isolation (PVI). Among recurrent pts
(N=42 19%), 35 pts (59±9y/o, 27 in paroxysmal (PAF) and 8 in persistent AF
(Pers-AF)) who underwent 2nd HDGPA because of AF recurrence. HDGPA,
which was performed based on parasympathetic reaction (PR) by highfrequency stimulation (HFS), was followed by PVI if PV-left atrium (LA)
conduction was resumed. GP sites which were missed during 1st HDGPA
(Site-A) and those which had been ablated during 1st HDGPA but PR was
resumed (Site-B) during 2nd HDGPA were assessed and such GP sites
were ablated during 2nd session until PR by HFS disappeared.
Results: Time interval between 1st and 2nd session was 13±7mo. During
2nd session, all the pts demonstrated depressed PV-LA conduction in
some PVs (2.5±1.0 PVs). Second HDGPA was performed at 29±14 sites,
which did not differ between PAF and Pers-AF pts (29±13 vs. 27±17 sites
NS). Number of Site-A was significantly more than that of Site-B (19±10
vs. 10±7 P<0.01). Such a difference could be seen in PAF but not PersAF pts (PAF:20±10 vs. 9±7 p<0.01, Pers-AF:15±8 vs. 12±9 NS for Site-A
vs. B). During 16±8mo of follow-ups after 2nd HDGPA, AF reoccurred in
5 pts (14%) (4 patients (14%) in PAF & 1(13%) in Pers-AF). Number of
Site-A was significantly more than that of Site-B in pts without further
recurrence (19±11 vs. 10±6 P<0.01), but not in pts with further recurrence
(15±11 vs. 11±7 NS). There was no difference between pts with and
without recurrence regarding number of Site-A and B, respectively. Pts
with further recurrence had more extra-PV foci than did those without (80
vs. 12% P<0.05).
Conclusions: This study might infer that more detailed HDGPA during 1st
session leads to less AF recurrence in PAF and extra-PV foci triggering
AF plays an important role rather than resumption of GP after HDGPA in
further AF recurrence.
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Abstract
Introduction:This observational study aims to describe the clinical
manifestations, diagnosis, treatment and prognosis of long-standing
persistent accelerated idioatrial rhythm (AIAR).
Methods:Since 1999, twelve consecutive patients (9 males; average age
26.4±17.6 years) suspected with long-standing persistent AIAR were
enrolled in our study. ECG, 24-hour Holter monitoring, isoproterenal
provocation test, echocardiogram and exercise treadmill test were
performed before and after electrophysiological study and catheter
ablation. They were followed for an average period of 5.9 years.
Results:Most of the patients (n=9) had no discomfort complaints at
admission. Two of them had a history of atrial septum defect (ASD) repair
and the rest hadn’t suffered from any structural heart disease. AIAR was
observed throughout 24-hour Holter monitoring with spoon-shaped heart
rate curve. Only one of them accompanied with atrial tachycardia had an
impaired left ventricular ejection fraction (LVEF). During treadmill test,
appropriate acceleration or AIAR covered by sinus rhythm was exhibited.
Nevertheless, there were two kinds of phenomenon we believed to be
insidious observed during isoproterenal provocation test, over-response
and tachycardia induced. Electrophysiological study was performed
in nine long-standing persistent AIAR patients and five of them got it
eliminated after catheter ablation. During the follow-up period, all of
them were free of any clinical symptoms or left ventricular dysfunction.
All of them maintained sinus rhythm after successful ablation and two of
them (case 1, case 2) recovered from AIAR to sinus rhythm spontaneously
at 10 year’s follow-up. The rest maintained long-standing AIAR but free of
atrial tachycardia.
Conclusions: The long-standing persistent AIAR is a novel entity of atrial
arrhythmias. Patients with this long-standing persistent atrial arrhythmia
are always free of any structural heart disease and have a spoon-shaped
24-hour heart rate trends. It’s a benign sinus node-like rhythm with
a good prognosis when free of over-response and atrial tachycardia.
Otherwise, catheter ablation or antiarrhythmic drug is essential to avoid
tachycardia-induced cardiomyopathy (TCM).
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Abstract
Background & Objectives: Lifelong endurance exercise increases the risk
for development of atrial fibrillation (AF). We sought to determine the
effect of lifelong endurance exercise on atrial remodeling, ectopic burden
and vagal modulation.
Methods: We recruited veteran athletes (n=15) aged over 50 years with
greater than 10,000 self-reported lifetime endurance training hours. A
healthy, non-athletic, age and gender matched control group (n=15) was
recruited via local advertisement. We assessed cardiac size and function
using transthoracic echocardiography as well as heart rate variability
(HRV) and atrial ectopic burden by 24-h holter monitoring.
Results: Athletes had completed 14,554±6344 lifetime training hours
over a mean duration of 30±9 years. Groups were similarly matched for
age, height and weight. Left atrial volume was significantly greater in
athletes compared to non-athletes (33.5±7.3 v 25.2±6.4 ml/m2, P=0.005).
Atrial premature contractions were more frequent in athletes (median
1.75 per hour, range 0.3-33.5) compared to non-athletes (median 0.4 per
hour, range 0-2.5). Minimum heart rate during 24h holter monitoring was
lower in athletes (45±5 v 41±4 bpm, p=0.057). Vagal indices of HRV were
significantly higher in athletes (RMSSD 42.7±10.4 v 27.3 v 8.1ms, P<0.001)
indicating greater vagal modulation of heart rate.
Conclusion: Highly trained veteran athletes, over 50 years of age, have
more dilated atria, increased atrial ectopic burden and vagal modulation
of heart rate when compared with non-athletic controls. These
adaptations to lifelong endurance training are likely promoters of AF in
endurance athletes.

SnapShot abstracts
ABSTRACT SESSION 4

SATURDAY 21 NOVEMBER 2015

Theatrette 2 (Industry Exhibition)
12:00:00 PM - 1:00:00 PM
ATYPICAL FAST-SLOW ATRIOVENTRICULAR NODAL
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Abstract
Background: The existence of an atypical fast-slow (F/S) atrioventricular
(AV) nodal reentrant tachycardia (NRT) including a “superior” (sup)
pathway with slow conductive properties and an atrial exit near the His
bundle (HB) has not been confirmed.
Purpose: We studied 6 women and 2 men (74 ± 7 years of age) with supF/S-AVNRT who underwent successful radiofrequency ablation near the
HB.
Methods: Programmed ventricular stimulation induced retrograde
conduction over a sup-SP with earliest atrial activation near the HB, a
mean shortest spike-atrial interval of 378 ± 119 ms and decremental
properties in all patients. sup-F/S-AVNRT was characterized by 1) a long
RP interval (AH = 145 ± 46 ms, HA = 274 ± 81 ms), 2) retrograde atrial
activation sequence during tachycardia identical to that during retrograde
conduction over a sup-SP during ventricular pacing, 3) no resetting by
ventricular extrastimuli during His bundle refractoriness, inconsistent
with AV reentrant tachycardia, 4) termination of the tachycardia by
adenosine triphosphate and 5) a V-A-V activation sequence immediately
after ventricular induction or entrainment of the tachycardia, including
dual atrial responses in 2 patients. Retrograde conduction over the supSP was eliminated or modified by ablation near the right perinodal region
in 4 and in the non-coronary cusp of Valsalva in 4 patients, confirming the
diagnosis of AVNRT. No recurrence was observed during a follow-up of
37±31 months.

GENERAL ANAESTHESIA IMPROVES THE SUCCESS RATES
OF PULMONERY VEIN ISOLATION FOR PAROXYSMAL
ATRIAL FIBRILLATION ABLATION
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Abstract
Introduction: Atrial fibrillation (AF) is the commonest sustained
tachyarrhythmia with significant mortality and morbidity. Catheter
ablation (CA) has emerged as an effective treatment for symptomatic
AF. There is a paucity of data on the impact of general anaesthesia (GA)
versus deep conscious sedation (DS) on the medium term outcomes of
AF ablation. In a retrospective study, we sought to determine whether GA
was associated with better outcomes following first ablation procedure for
paroxysmal AF.
Methods: A total of 142 consecutive patients, with a mean age of
59.48±10.58 years, underwent radiofrequency (RF) ablation for paroxysmal
AF with successful pulmonary vein isolation. Of these, 87 procedures were
carried out under GA and 55 under DS.
Results: At a mean follow up of 7.54 ± 4.46 months, 90 patients (63%)
remained free of AF following the first ablation procedure. Catheter
ablation under GA was associated with greater freedom from AF
compared to DS (72.41% vs. 49.09%, P 0.008). Although procedures
involving GA were fractionally longer compared to DS (179.58 ± 40.14
min vs. 163.40 ± 50.18 min, P 0.04), screening times and radiation doses
were comparable between the groups. Patients in the GA group had
longer duration of RF application compared DS group (2299.14 ± 878.33
sec vs. 1810.31 ± 987.59 sec, P 0.003). In a multivariate analysis, general
anaesthesia was an independent predictor for successful ablation
independent of patient factors, the duration of the procedure or the
ablation strategy.
Conclusion: The use of general anaesthesia for routine paroxysmal AF
ablation was associated with a significant reduction in the recurrence of
atrial fibrillation. General anaesthesia achieves more optimal analgesia
and sedation and facilitates more effective ablation.

Conclusions: sup-F/S-AVNRT is a distinct supraventricular tachycardia,
incorporating a SP located above Koch’s triangle as the retrograde limb,
which can be eliminated by radiofrequency ablation.
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Methods: Design: A retrospective analysis of data of patients undergoing
congenital heart disease related surgeries with prospective follow-up for
long term outcomes.
Setting: Single center study atAdvanced Cardiac Centre, PGIMER,
Chandigarh
Method: We reviewed 1003 patients (of age less than 18) who had a
surgical repair of a congenital heart defect from January 2011 to February
2015.
Results: In our study, 42 patients (4.19%) required temporary pacing.
Commonest indications for temporary pacing were post VSD closure
(38%), and TOF (23.8%) repair. Other lesions included DORV with VSD
and PS, TAPVC, Co-arctation of Aorta and post arterial switch surgeries
in early infancy period. In patients who required temporary pacing, the
mean duration of ICU stay was significantly longer (12.17 ± 1.85 vs 6.025 ±
2.029 days, p= 0.0001). They also had a statistically significant difference
in age (29.68 ± 21.75 vs49.89 ± 25.65 months, p= 0.01) and body weight
(9.21± 4.19 vs13.11 +/- 5.04 kgs., p= 0.01). Also there was a strong corelation with procedure time, bypass and cross-clamp time with need for
temporary pacing (p< 0.05)
10 (0.99%) patients required permanent pacemaker implantation 9 of
whom had permanent CHB. 3 of themhad undergone isolated VSD repair,
2 simultaneous ASD and VSD repairs, 1 TOF with large perimembrous
VSD with inlet extension, another TOF with pulmonary atresia and a large
perimembranous VSD. The other two were post Arterial Switch patients.
Tricuspid valve detachment was performed in one of the DTGA patients.
Finally, there was a Post-Fontan patient who had developed sinus node
dysfunction.
Conclusion: Despite, tremendous advances in the cardiac surgical
managememnt, conduction system injury during intra cardiac repair is
still prevalent. Commonest indication for temporary pacing is post VSD
closure and TOF repair. Repair of a large peri-membranously located
VSD, multiple muscular VSDs and rarely a large sub-arterial VSD,
whether isolated or as a part of a cono-truncal anomaly is the single most
important risk factor for permanent CHB. Lower body weight, younger
age, anemia, complexity of surgical procedure, and longer cross-clamp
and bypass times increase the likelihood of peri-procedural heart blocks,
but the increased risk is generally transient.
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Abstract
Introduction: Poor response to cardiac resynchronization therapy (CRT)
remains a major concern in the management of patients with severe heart
failure (HF). Additional right ventricular (RV) impairment is sought to
worsen prognosis. A recent study reported 3 electrocardiographic (ECG)
criteria detecting RV enlargement in patients with left bundle branch
block (LBBB) pattern ECG; 1) terminal positivity in lead aVR, 2) low voltage
(<0.6 mV) in all extremity leads, and 3) an R/S ratio <1 in lead V5. The aim
of this study was to investigate the impact of ECG-defined RV enlargement
on response to CRT in patients with severe HF.
Methods: A total of 86 patients who received CRT device with minimum of
6 months follow up were reviewed. Among them, 34 patients (median age
72 year-old, 87 male, 25 non-ischemic cardiomyopathy) with preoperative
LBBB pattern ECG were included in the study. Preoperative ECG was
analysed in order to determine the presence or absence of any criteria
of RV enlargement. Association between ECG-defined RV enlargement
and response to CRT was examined. A reduction of left ventricular endsystolic volume >15% by echocardiography was used to identify CRT
responders.
Results: Twenty out of 34 patients (58%) were judged as responders.
Age, gender and diagnosis were comparable in patients with good or
poor response to CRT. Preoperative echocardiographic findings, such
as LV end-diastolic and systolic volume and ejection fraction were also
equivalent in either cohort. Preoperative ECG analysis presented with
positive RV enlargement criteria 1) in 11 patients (32%), 2) in 1 patient
(3%) and 3) in 6 patients (18%), respectively. Any combination of 2 to 3
positive ECG criteria predicted poor CRT response with a high positive
predictive value (PPV) of 83% and with a negative predictive value (NPV)
of 63%. During median follow-up period of 22 months, 8 patients (23%)
experienced at least 1 hospitalization due to HF. Any combination of 2 to 3
positive ECG criteria predicted hospitalization with a PPV of 50% and with
a NPV of 82%.
Conclusions: In patients with LBBB pattern ECG who newly received CRT,
presence of 2 or more positive ECG criteria of RV enlargement could be a
marker of CRT non-responder.
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Abstract
Introduction: Although mitral valve prolapse (MVP) is present in 5 % of
the general population, the reported annual rate of sudden cardiac arrest
(SCA) caused by ventricular arrhythmias is extremely low. Previous report
identified the small subset of patients with MVP who may be at increased
risk for sudden death, which is called malignant bileaflet MVP syndrome.
Here we present 2 cases of SCA associated with malignant MVP.

Abstract
Introduction: Atenolol has been used as the first-line choice of betablocker for all children with genetically proven long QT syndrome (LQTS)
at our institution. There have been varying reports of the efficacy of this
drug over the years. We report our results with this therapy and provide a
retrospective review of exercise testing in this population.
Methods: All children with genetically confirmed Long QT type 1 (LQT1)
and type 2 (LQT2) aged 0-18 years, seen from 2004 to 2014 were reviewed.
Demographics, treatment modalities and clinical outcomes were
recorded. All pre-treatment exercise tests were analysed for the QTc
interval during recovery phase and then compared with our previously
published normative data (Berger et al). Measurements were made at 2,
3, 5, and 8 minutes (min) into recovery.
Results: 86 children were identified (67 LQT1/19 LQT2). 12 subjects were
probands. 77 children were prescribed atenolol, with a mean dose of 1.50
mg/kg/day. (0.5- 2.4). Adverse effects were found to be minimal or well
tolerated. Only 2 patients had intolerable side effects of tiredness and
changed to metoprolol. 9 patients were documented to have compliance
problems. Among these, 5 were advised to have left cardiac sympathetic
denervation. There have been no reports of cardiac death or aborted
cardiac death after initiation of atenolol. Only 1 subject developed
documented torsades de pointes with syncope on Reveal monitor.
29 patients are old enough to undergo exercise tests before treatment.
LQT1 subjects had more prolonged QTc intervals at 2, 3 min (Z =
2.31, 2.02) when compared to 5, 8 min (Z = 1.07, 0.88) into recovery of
exercise, reaching statistical significance. (p < 0.05). LQT2 subjects had
less prolongation in recovery. (Z at 2,3,5,8 min = 1.16, 0.67, 1.19, 1.25).
Subgroup analysis demonstrated LQT1 subjects with trans-membrane
mutation had more prolongation of QTc than C-terminus mutation
subjects across all min, reaching significance (p= 0.04) Z= 2.4 vs 0.2 at 3
min.

Results: Patient 1 is a 26-year-old women who presented to our
emergency room with an episode of resuscitated SCA. She suddenly
collapsed on the street, where automated external defibrillator (AED) was
applied and electrical shock was delivered for documented ventricular
fibrillation (VF). An initial electrocardiogram (ECG) revealed a normal
sinus rhythm with prolonged QT interval (QTc=504 ms) and inverted T
waves in the inferior leads. In the intensive care unit, frequent premature
ventricular contractions (PVC) were observed (Figure A). Patient 2 is a
34-year-old women who survived an out-of-hospital episode of VF after
bystander cardiopulmonary resuscitation and AED. She had experienced
unexplained syncope 10 years ago. An initial ECG showed a sinus rhythm
with prolonged QT interval (QTc=467 ms) and biphasic T waves in the
inferior leads. Both patients shared distinctive echocardiographic findings
consisting of bileaflet MVP with moderate to severe mitral regurgitation
(Figure B).
Conclusion: Among young survivors with documented SCA, a potentially
malignant subset of MVP should be considered in diagnostic assessment.
It is characterized by young women with bileaflet MVP, biphasic or
inverted T waves in the inferior leads, and frequent PVCs.

Conclusion: Consistent with recent literature atenolol appears to be an
effective treatment with minimal side effects in this group of paediatric
LQT subjects. Exercise recovery at 2-3 min are best intervals to identify
LQT subjects, especially in LQT1 subjects with trans-membrane mutation.
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Abstract
Introduction: Early repolarisation (ER) is associated with increased
risk of sudden cardiac death. Accurate identification is therefore
important, but changes may be subtle and subject to interpretation. We
assessed concordance in classification of ER in patients with inherited
channelopathy and their at-risk relatives (ARR); and evaluated factors
associated with inter-observer disagreement.
Methods: 356 ECGs were evaluated for ER (140 probands : Long
QT syndrome, n=72; Brugada syndrome; n=42, Catecholaminergic
Polymorphic VT; n=13, and unexplained cardiac arrest, n=13; and 216
unaffected ARR). ER was defined as notch or slur pattern with ≥1mV
ST elevation (STE) in 2 or more consecutive inferior or lateral leads.
Four electrophysiologists independently evaluated the ECGs blinded to
diagnostic category, and classified them according to pattern (notch/
slur) and degree of STE. Agreement was required from 3 of 4, with a 5th
electrophysiologist used for adjudication.
Results: ER was classified in 13/356 (4%) of ECGs. Agreement between
4/4 observers was seen in 325/356 (92.2%) ECGs. One observer disagreed
in 22 (6%); 2 in 9 (3%); Inter-observer agreement for classification of ER
was moderate (Kappa 0.55).
ECGs in which disagreement for ER classification occurred were more
likely to have STE of <0.2mV than ECGs with 4/4 agreement (94% vs. 13%;
P < 0.001). Agreement did not differ across diagnosis, type of ER (notch/
slur) and lead position (inferior/lateral).
Conclusion: Measurement of STE in ER may be challenging as the notch
or slur pattern coincides with the J point. Adding instructions on STE
measurement may improve inter-observer agreement when ER changes
are borderline or subtle.
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EFFICACY OF DIFFERENT ß-BLOCKERS DEPENDING ON
GENOTYPES IN PATIENTS WITH CONGENITAL LONG-QT
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Abstract
Background: ß-blockers has been considered the first-line therapy in
patients with congenital long-QT syndrome (LQTS), however, little is
known of the efficacy of different ß-blockers for reducing the cardiac
events according to the LQTS genotypes.
Methods: We searched MEDLINE, EMBASE and CENTRAL databases
for studies investigating the use of ß-blockers in patients with LQTS.
Estimates of hazard ratio (HR) were extracted or calculated from studies
reporting on cardiac events (syncope, aborted cardiac arrest (ACA) or
sudden cardiac death (SCD)).
Results: Among 1810 articles searched, nine studies (6 registry-based
case-control and 3 interrupted time series) involving 8,864 patients with
LQTS were included. In random-effects meta-analysis, ß-blockers was
associated with significant reduction in the risk of all cardiac events (HR
0.53, 95% CI 0.43-0.66, p<0.0001) and serious cardiac events (ACA and
SCD) (HR 0.47, 95% CI 0.34-0.67, p<0.0001). The efficacy of ß-blockers was
better in LQT2 compared to LQT1 (HR 0.59, 95% CI 0.40-0.87 in LQT1 vs.
HR 0.39, 95% CI 0.26-0.58 in LQT2). Both atenolol and propranolol showed
significant risk reductions of the cardiac events in only LQT1 (HR 0.36,
95% CI 0.20-0.63 and HR 0.46, 95% CI 0.27-0.78, respectively), whereas
nadolol decreased the risk in both LQT1 and LQT2, favoring the latter (HR
0.47, 95% CI 0.26-0.83 vs. HR 0.27, 95% CI 0.09-0.77). Metoprolol did not
provide a significant risk reduction in both genotypes.
Conclusions: Although ß-blockers were overally effective in reducing of
risk of the cardiac events in patients with LQTS, the efficacies of each
ß-blockers were different depending on the LQT genotypes. This study
suggests that genotype-guided strategy for choosing ß-blockers is needed
in patients LQTS.
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RISK OF SWIMMING AND COMPETITIVE SPORTS IN
CHILDREN WITH TREATED LONG QT SYNDROME

A CASE OF AN SCN5A MUTATION MANIFESTED AS A
SHORT-COUPLED VARIANT OF TORSADE DE POINTES
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Abstract
Introduction: Children with LQTS are at risk of severe arrhythmias that
can cause collapse and sudden death. These episodes have a welldocumented association with exertional sports and swimming. Guidelines
have recommended that competitive sports and swimming be avoided.
The aim of this study was to assess if children with LQTS should be
restricted from all swimming activities and competitive sports, after
appropriate individualised management has been instigated.

Abstract

Method: All patients with a diagnosis of LQTS managed in New South
Wales are seen in the cardiology unit at The Children’s Hospital at
Westmead. Our database was searched identifying 46 patients with LQTS.
Four patients under 2 years of age and a patient not on medical treatment
were excluded. A questionnaire was conducted eliciting information
about the child’s participation in swimming or competitive sports since
diagnosis and instigation of treatment of LQTS; and if so, the frequency of
these activities. The occurrence of syncopal episodes was sought.

Results: A 40-year old man was admitted to our hospital because
of repeated syncope and ventricular fibrillation episodes. The ECG
revealed a slight QT prolongation (QTc 475msec) without a Brugada
ECG. Echocardiography and computed tomography scans revealed no
structural heart disease. As genetic testing demonstrated a SCN5A
mutation (p. R18Q), he was diagnosed with long QT syndrome type-3
and received an oral beta blocker and ICD implantation for secondary
prevention. Seven years later, he received an appropriate shock therapy
and was re-admitted for the first time. The ECG showed frequent PVCs
followed by polymorphic ventricular tachycardia. Because the coupling
interval of those PVCs was very short (220msec) and the QT interval was
within normal limits, we considered the etiology of his syncope was ScTdP
rather than long QT syndrome. The PVCs were remarkably suppressed by
oral mexiletine 300mg-per-day and radiofrequency catheter ablation was
also performed. After that, he has been free from any shock therapy.

Results: Of 41 patients meeting the inclusion criteria, 34 (83%) patients
were included in the final results. All patients had been treated with a
beta-blocker for a range of 8 months to 11 years. Since being diagnosed
with LQTS all patients had been swimming, with over half (20) swimming
at least weekly. There were 166.3 patient years of swimming included
in this study. Twelve patients (35%) were involved in regular competitive
sports after their diagnosis of LQTS. Of all the patients, only one patient
with Jervell Lange Nielsen syndrome had episodes of collapse during
swimming and sports, despite maximal beta-blocker treatment and an
ICD.
Conclusion: Only 1 of 34 (3%) patients experienced syncopal episodes
while on treatment. This preliminary data demonstrates the low event rate
of syncope during swimming and exertional sports, supporting the need
to re-evaluate current recommendations for children with LQTS who are
appropriately treated and counselled.

Introduction: The short-coupled variant of torsade de pointes (ScTdP)
can cause lethal ventricular arrhythmias initiated by a closely coupled
premature ventricular contraction (PVC), however the only confirmed
therapy thus far has been the implantable cardioverter defibrillator (ICD)
and no gene mutations have yet been reported.

Conclusions: It has been demonstrated that the short-coupled PVCs
initiating ventricular tachyarrhythmias originate dominantly from the
Purkinje system. The SCN5A coding protein consisting of voltage-gated
sodium channels has been associated with the long QT and Brugada
syndromes as a result of its mutation and abnormal sodium inward
current. In the present case, we successfully treated polymorphic
ventricular tachycardia with mexiletine targeting the mutated sodium
channel. This case indicated that an SCN5A mutation might play a key role
in some cases of ScTdP. It may be important to undergo a genetic testing
in patients with ScTdP.
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PITFALLS IN GENETIC ANALYSIS FOR INHERITED
ARRHYTHMIAS IN THE ERA OF NEXT GENERATION
SEQUENCER

GENDER DIFFERENCES IN VENTRICULAR SUBSTRATE
OF ARRHYTHMOGENIC RIGHT VENTRICULAR
CARDIOMYOPATHY (ARVC)

Authors

Authors

Seiko Ohno, Keiko Sonoda, Junichi Ozawa, Mari Ichikawa and Minoru
Horie. Shiga University of Medical Science, Otsu, Japan

Chin-Yu Lin, FaPo Chung, Yenn-Jiang Lin and Shih-Ann Chen. Taipei
Veterans General Hospital, Taipei, Taiwan

Disclosures

Disclosures

S. Ohno: None. K. Sonoda: None. J. Ozawa: None. M. Ichikawa: None. M.
Horie: None.

C. Lin: None. F. Chung: None. Y. Lin: None. S. Chen: None.

Abstract
Introduction: In the field of hereditary disorders including inherited
primary arrhythmia syndromes, NGS technique which enabled us to
obtain massive genetic information changed the concept of genetic
analysis. Inherited primary arrhythmia syndrome includes long
QT syndrome (LQTS), Brugada syndrome (BrS), catecholaminergic
polymorphic ventricular tachycardia (CPVT) and so on. More than 30 genes
have been reported as the causative genes in these disorders, and the
screening for the huge number of genes by conventional methods was
hard to complete. However, we can screen all the genes in one time using
targeted sequence methods by NGS. In this study, we summarized the
pitfalls we faced in targeted gene sequence by NGS.
Methods: In patients with inherited primary arrhythmia syndrome, we
performed genetic analysis using targeted sequence by desktop NGS
(MiSeq) and conventional methods. Conventional methods included high
resolution melting (HRM) and capillary sequence (Sanger). Targeted
sequence were performed using two types of kits, trueseq custom
amplicon kit (TSCA) by illumina and HaloPlex custom kit by agilent
technology.
Results: In CPVT patients, we performed genetic analysis for RYR2
which was the major causative gene in CPVT, and failed to detect two
mutations in TSCA. Those mutations were located in exons 42 and 46, and
we could not design adequate probes for those exons in TSCA kit. Finally,
we detected those mutations in HRM methods and confirmed by Sanger
methods. In a BrS patient, we detected a PKP2-Q220R mutation, the
depth was 336 and the variant frequency was 0.512, however, we failed to
confirm the mutation by Sanger method at first. Therefore, we redesign
the primer pairs for Sanger methods and we could confirm the mutation.
In a LQTS patient, we detected a CALM2-D96G mutation in NGS using
HaloPlex kit. Although the depth was enough (687) to detect the variant,
the variant frequency was low (0.167) to confirm as a disease causing
mutation. In the Sanger methods, we could not detect the variant in two
primer pairs.
Conclusions: NGS is useful to detect disease causing mutations in a short
time and cost effectively. However, there were several pitfalls to evaluate
the detected results in NGS, and we need to be cautious to judge the
results.
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Abstract
Introduction: There was rare gender predominance reported in the
arrhythmogenic right ventricular cardiomyopathy (ARVC). We investigated
the to assess gender differences in ventricular substrate and ablation
outcome in patients with ARVC.
Methods: Patients with ARVC receiving ablation for ventricular arrhythmia
(VA) in a single center since 2008 were retrospectively included. Data
on baseline characteristics, electrocardiogram, substrate mapping, and
events in follow-up were recorded for all patients.
Methods: We studied 42 symptomatic ARVC patients (55% male,
median age 38 years) who had refractory VA episodes, necessitating
electrophysiological study and ablation. Electroanatomic mapping of
the right ventricle, and epicardial mapping of the right ventricle for VA
refractory to endocardial ablation were performed in all patients during
sinus rhythm. All patients had inducible ventricular tachycardia (VT)/
ventricular fibrillation (VF).
Results: More delayed potential area, more local abnormal ventricular
activity (LAVA) area, were found in abnormal low voltage zone and
transitional zone especially in male and epicardium. Substrate
modification with ablation at these sites rendered VT/VF non-inducible
after ablation. The recurrence rate of VT/VF was lower in female. After
multivariate COX regression analysis, the gender and delayed potential
area were associated with VT/VF recurrence outcome.
Conclusions: Our study revealed gender differences in ARVC ventricular
substrate. The VA recurrence asssociated with gender and late potential
area.
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REDUCED MORTALITY AND SHOCKS ARE FOUND IN
PATIENTS PROGRAMMED WITH HIGH SHOCK RATE AND
DELAYED DETECTION
Authors
Results: We analyzed 64,769 patients (age 68 ± 12 years; 27% female; 46%
CRT-D; follow-up 2.0 ± 1.2 years). Patients with HRDD programming were
at a lower risk for mortality compared to all other groups (Figure). Risk of
death was reduced by 20-32% with HRDD programming compared to the
other three groups. Risk of shock was also lowest in patients with HRDD
programming, ranging from a 7% reduction compared to high rate and
early detection up to 42% compared to low rate and early detection. All P
values were below 0.01.
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Conclusion: These comparative-effectiveness data demonstrate a benefit
of programming high rate and delayed detection in clinical practice.

Abstract
Introduction: Trials have shown that higher detection rates and delayed
detection improve survival in ICD patients. There are limited data on
whether the benefits extend outside of trials. We evaluated the association
of tachyarrhythmia therapy programming to shocks and survival in a
nationwide cohort in the U.S.
Methods: Using St. Jude device registration and Merlin.net™, we
identified U.S. ICD and CRT-D patients implanted from 2008-2013 with
≥ 6 months of remote monitoring. Device programming was extracted
from remote follow-up at 6 months. Time of shocks was found from
remote follow-ups, and mortality from U.S. Social Security Death Index.
Patients were categorized into four programming groups based on
lowest detection shock rate and number of detection intervals (Figure).
Unadjusted Kaplan-Meier curves and a Cox proportional-hazards model
with adjustment for age, gender and device type were used to compare
mortality and shock-free survival with high rate and delayed detection
(HRDD) against other groups.
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EFFECTS AND DETERMINANTS OF SINUS BRADYCARDIA
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Abstract
Background: Endurance training is commonly associated with sinus
bradycardia, sinus node remodeling and atrial arrhythmias. We sought to
determine the relationship between degree of bradycardia and training
history, ectopic burden and cardiac structure in amateur endurance
athletes.
Methods: Amateur male endurance athletes (n=63), free of cardiovascular
conditions underwent 24-hour Holter monitoring to determine minimum
heart rate (HR), heart rate variability (HRV), atrial (APB) and ventricular
premature beats (VPB). Participants also underwent 2D echocardiography
to determine cardiac structure and function. Following analysis of the
Holter monitor, athletes were grouped by degree of bradycardia; those
with both minimum HR <40 bpm and average nighttime HR <50 bpm
(BRADY, n=16) versus those not meeting these criteria (NORM, n=47).
Results: Groups were similarly matched for for age, height and body
mass (mean±SD; age 52±8 yrs, height 177±8 cm, body mass 77±8 Kg).
The lifetime training years was similar between groups (BRADY: 16±12,
NORM 15±9 years, p=0.7). Minimum HR at night was 37±2 and 42±4 bpm
(p<0.001) whilst average HR at night was 45±3 and 53±5 bpm in BRADY
and NORM, respectively. There was no significant correlation between
lifetime training history and minimum (r=-0.17, p=0.2) or average
nighttime HR (r=-0.2, p=0.1). Measures of HRV (SDNN and rmsSD)
were significantly higher in the BRADY group (p<0.005). Although both
APB and VPB frequency tended to be higher in the BRADY group, this
was not statistically significant. However, athletes in the BRADY group
experienced significantly more sinus pauses >2s than those in the NORM
group (median (IQR): 2 (10) versus 0 (0), p=0.029). There were no betweengroup differences for measures of left atrial or ventricular size, although
LV and LA strain were significantly higher in the BRADY group, suggestive
of favorable cardiac function.
Discussion: In amateur endurance athletes, the degree of sinus
bradycardia is not related to training history. Similarly, ectopic burden is
not greater in those with more profound bradycardia, although we noted
more frequent sinus pauses. Further research is required to determine
why more profound sinus bradycardia appears in some, but not all
endurance sport participants.
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Abstract
Introduction: Magnetic resonance imaging was previously considered to
be contradicted in patients with an implantable cardiac device. Realworld data is limited for MR scanning in the presence of MR-conditional
pacemakers. SureScan Registry is a large international prospective
clinical evaluation of Medtronic SureScan® pacing systems in MR
environments.
Methods: Patients implanted with an MR-conditional pacemaker system
were enrolled and followed from implant through 5 years. Pacemaker
interrogation was performed immediately before and after MRI. Results of
patient demographics, scan incidence, and MR-related complications are
reported.
Results: Since April 2011, 2670 patients (2393 from U.S.,212 from India,
65 from Canada) were enrolled from 81 centers. In this cohort, 58.2%
are male, and the average age is 70.2±12.6 yrs. Following implant, there
have been 706 medically indicated MRI scans (690 from the U.S., 5 from
India, and 11 from Canada) in 459 patients with an estimated overall
36-month first MRI scan rate of 23.8%. Of those, 132 patients (28.8%)
have undergone two or more MR scans (up to 11). Scans were completed
for a variety of conditions including neurological disorders (32%), spinal
disorders (16%) and cancer (12%). Regarding the MR image quality, 97.6%
of the scans have been reported with no MR pacemaker artifact. No MR
related complications have been reported.
Conclusion: Real-world registry results from the largest international
study to date confirmed MR-conditional pacemaker patients can safely
undergo MRI scans with no reported MR-related complication. The
diagnostic utility of MRI was maintained with good image quality in
presence of SureScan device.
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THE IMPACT AND RELIABILITY OF ACTIVE-FIXATION
BIPOLAR PACING LEADS WITH CEPHALIC VEIN CUT
DOWN APPROACH FOR LONG-TERM FOLLOW UP
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64-SLICE COMPUTED TOMOGRAPHY
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Introduction: According to recent studies, cardiac resynchronization
therapy (CRT) has been regarded as a method to treat refractory heart
failure. Left ventricular pacing is done at the cardiac vein for CRT. A
distribution of anatomical variation was well unknown. Thus, we try to
analyze the classification of cardiac vein distribution in a large number of
patients who had coronary CT.

Abstracts
Introduction: In recent years, there has been increasing of patients
with cardiac implantable devices. According to evolution of the medical
electronic technology, pacing leads have also been developed. It is well
known the fact that the longevity of pacing leads was associated with lead
insulations, structures and the methods of lead insertion. The purpose of
this study is to investigate long-term reliability of active-fixation bipolar
leads and efficacy of cephalic vein cut down approach (CVA) as compared
with subclavian vein puncture approach (SVA).
Methods: A total of 1196 pacing leads was implanted in 830 patients
consecutively from 2006 to 2013 in a single implanting center in Japan and
could investigate retrospectively study 1092 leads in 750 patients to trace
the prognosis of lead failure. We obtained pacing thresholds, sensing
amplitudes of the atrial or ventricular activities, and lead impedances
from the medical records at the implant operation and during follow-up at
the device clinic. All pacing leads were investigated in FINELINE II Sterox
EZ Leads (Boston Scientific, MN, USA) except for right ventricular shock
lead in patients with implantable cardioverter defibrillators.
Results: The mean follow-up period was 51.3 ± 29.2 month (median 48
month). 682 leads were implanted in the atrium, and 410 leads in the
ventricle. The CVA was 914 leads (84%) and the SVA was 178 leads (16%).
The overall survival rate was 99.6% at 5 years, and 99.6% at 10 years. The
electrical characteristics of both atrial and ventricular leads have slightly
changed after implantation but all of them remained stable during followup period. Verified complete lead fractures were observed in 3 out of
1092 leads (0.27%), and incomplete fracture in 1 lead (0.09%) all of which
were implanted by the SVA. The device-related infection was observed in
4 patients (0.53%) but all devices and leads were extracted and then reimplanted safely.

Methods: 1001 patients who had coronary CT were enrolled and only 988
were analyzed because the 13 patients who had no both great cardiac
vein and coronary sinus (CS), those who had no CS, and those who had
left superior vena cava were excluded. Cardiac vein was observed from
CS layer to papillary muscle layer in 4 chamber view. Middle cardiac vein
(MCV) was defined as a branch closest to CS and located at the posterior
interventricular sulcus. Posterior cardiac vein (PCV) was defined as a
branch which came out before observing cardiac papillary muscles and
left marginal cardiac vein (LMCV) was a branch which came out after
observing cardiac papillary muscles.
Results: Type A included the patients who had MCV, PCV, and LMCV,
Type B included the patients who had MCV and PCV, Type C included the
patients who had MCV and LMCV, and Type D included the patients who
had only MCV. Only considering the vessels over 2.0 mm which enable
catheterization, Type A was 192 (19.4%), Type B was 404 (40.9%), Type C
was 284 (28.7%), and Type D was 108 (10.9%) (See the figure).
Conclusions: Classification of cardiac vein distribution was able to be
analyzed in the large population.

Conclusion: The overall reliability of active-fixation pacing leads is
satisfactory with clinically acceptable electrical characteristics that
remained stable during long-term follow up period. The CVA should be
performed as first choice than the SVA for long-term durability of pacing
leads.
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Abstract
Introduction: Radiofrequency technology has improved detection of
retained surgical sponges with a reported 100% sensitivity and specificity.
However, because of the potential for interactions of the radiofrequency
signals emitted by the detection system, operating rooms commonly
avoid using the system in patients with cardiac implantable electronic
devices (CIED). This study aimed to investigate whether the RF Assure®
Detection System manufactured by RF Surgical System, Inc. interferes
with or causes clinically significant changes in the programmed settings
on pacemakers and internal defibrillators.
Methods: Fifty patients who were scheduled for CIED removal or
placement of temporary pacemakers were recruited for this study. Before
the procedure, each device was interrogated with all baseline settings and
measurements recorded. Both the RF Assure Detection mat and wand
were used to detect a test sponge beneath the patient. Afterwards, all of
the settings and measurements of the device were interrogated again and
compared to the baseline readings.
Results: Twenty (40%) pacemakers, twenty (40%) implantable cardioverter
defibrillators (ICD), and ten (20%) temporary pacemakers have been
analyzed in this study. During application of the RF Assure Detection
system, no signal interference was detected in any device, and there were
no significant differences in the device parameters measured before and
after application of the detection system.
Conclusions: The RF Assure Detection System can be safely used for
retained surgical sponge detection in surgical patients with cardiac
implanted electronic devices.

Battery Voltage
Base Rate
Max Track Rate
Sensed AV Delay
Paced AV Delay
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PROVIDING PACING SERVICES TO PACIFIC ISLANDS
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0.0018
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p-Value
0.4270
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Introduction: Fiji is a pacific island country with a population estimated at
around 850 000 people. The public health system in Fiji does not provide
pacemaker implantation or follow up. Volunteer groups from NZ, Australia
and the USA provide implantation services to Fiji. The NZ group is the only
one that performs follow up checks.
Methods: Our team of volunteers from NZ goes to Fiji annually to check
patients with pacemakers and to implant and replace pacemakers.
The team of 5 members includes clinical physiologists/technologists,
a nurse and an operator. The initial operator was a cardiac surgeon.
Since 2009 an electrophysiologist has been part of the team. The service
is provided for 2 weeks during which all patients with pacemakers are
checked and all patients referred for a pacemaker have one implanted.
The service is advertised to the local hospitals and community prior to
arrival. We use local operating theatres and portable Xray equipment. All
other equipment is taken along with the team. We keep pacing files for
all patients and keep a database to facilitate follow up. The pacemaker
devices and leads are donated by the manufacturers.
Results: From 2009 to 2014 a total of 92 pacemakers were implanted by
the electrophysiologist. 60 new pacemakers and 32 unit replacements.
Most patients(75%) have complete heart block. There has been only
1 complication which was an infected system that had to be removed
the following year. Our team implants around 15 pacemakers per year.
We believe that the other teams added together may perform about
another 15 procedures per year. It is estimated therefore that about 30
pacemakers are implanted in Fiji per year. There are some patients who
manage to go to other countries including NZ, Australia and India and
have devices implanted there. There are 214 patients in the database.
Many of these patients had devices implanted in other countries when
they were living there before returning to Fiji.
Conclusions: Voluntary organisations and workers provide very valuable
pacing services to Fiji but implantation rates are very low compared to
Aus/NZ/USA. Our data shows that services can be provided safely. There
is need for more organisations and volunteers. There is also a need to try
to coordinate the activities of the different groups.
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RHYTHM CONTROL FOR PERSISTENT ATRIAL
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Introduction: Often, in the routinely performed 12-lead electrocardiogram
(ECG), computerized interpretation produces a diagnosis of old inferior
wall myocardial infarction (MI). This leads to further imaging studies, unnecessary costs, and unwanted psychological stress for patients.

Abstract
Background: Many patients especially with persistent AF were given up
to keep sinus rhythm (SR) because of lack of symptom. Cardiac output
become lower and pulmonary capillary wedge pressure get higher during
AF rhythm than sinus rhythm. So we evaluated the benefit in exercise
tolerability to keep SR for persistent AF.
Method: We investigate 26 patients (mean age = 63.2 ± 13.4 years, range
38 to 81) without structural heart disease (mean left ventricular ejection
fraction = 60.1 ± 8.0%, range 45 to 71), who were underwent radio
frequency catheter ablation (RFCA) of extent encirculing pulmonary vein
isolation in our institution because of persistent AF. Cardiopulmonary
exercise tests (CPXT) with gas exchange measurements using was
done before, after 1 day of, and after 1 month of RFCA in all patients.
We assessed parameters in each phases by CPXT, such as peak oxygen
uptake (VO2) (ml/kg/min) as total exercise tolerability, peak VO2 / Heart
Rate (HR) as the maximum C.O. during exercise, ΔVO2/ΔLOAD as
an ability of oxygen delivery, minute ventilation (VE) / carbon dioxide
production (VCO2) slope as the ventilator efficiency, anaerobic threshold
(AT) trend VO2 (ml/kg/min) as an exercise tolerability under the maximum
anaerobic threshold.
Result: In parameters before RFCA, peak VO2, peakVO2 / HR and AT trend
VO2 depressed compare to normal subjects (18.8 ± 9.7 ml/kg/min and
74.3 ± 9.7%, 9.3 ± 3.8 ml/kg/min2 and 63.5 ± 21.3%, 11.9±1.4 ml/kg/min
and 72.0 ± 8.9%). All patients after 1 day of RFCA kept SR. Parameters by
CPXT were not improved (peak VO2 = 18.8 ± 2.0 ml/kg/min, no significant
differences (n.s.) , peak VO2 / HR = 11.2 ± 2.3 ml/kg/min2, n.s., ΔVO2/
ΔLOAD = 9.6 ± 1.1 to 9.4 ± 1.4, n.s., VE / VCO2 slope = 27.3 ± 5.0 to 27.5 ±
4.6, n.s., AT trend VO2 = 13.0 ± 2.9ml/kg/min, n.s.), because lack of heart
rate responsibility was observed in 14 patients. Twenty-five subjects were
kept SR after 1 month of RFCA. In those, peak VO2, peak VO2 / HR and AT
trend VO2 were significantly improved compared to those before RFCA
(25.8 ± 3.0 ml/kg/min, p < 0.001, 13.7 ± 1.3 ml/kg/min2, p < 0.001, 14.0 ±
1.3 ml/kg/min, p < 0.001).

Methods: Inclusion criteria were a documented routine 12-lead ECG with
a computerized diagnosis of previous inferior wall MI, and documented
confirmatory testing using either echocardiogram or nuclear perfusion
scan. Computerized diagnosis of an inferior wall MI was verified by
manual measurement of the widest recorded Q wave noted in leads II, III,
or aVF, and considered confirmed if the width of the Q waves measured
greater than or equal to 0.04ms.
Results: Seventy-seven patients, in whom computerized interpretation
produced a finding of old inferior wall MI, were available. Of these, 56
patients had documented confirmatory testing with echocardiogram or
nuclear perfusion testing and were included in this is study. Average age
of the selected sample was 63, and 38 (67.8%) were males. Of the selected
sample of 56 patients, inferior MI was confirmed using echo or nuclear
perfusion scan in 24, producing a positive predictive value of 42.3% for a
computerized diagnosis of old inferior wall MI.
Using manual interpretation of the selected ECGs with the criteria of
presence of inferior lead Q-wave width greater than or equal to 0.04ms,
36 were recorded as having an inferior wall MI (64.2%). Among this group,
echo or nuclear perfusion scan confirmed a diagnosis of old MI in 15
(41.6%). Nine patients were found to lack the Q-wave width criteria for an
ECG diagnosis of inferior wall MI, but had positive confirmatory studies.
Conclusions: Computerized reading of ECGs that produce an
interpretation of old inferior wall MI have a low positive predictive value
(42.3%) for old MI. Even when using the criteria of Q waves wider than
0.04ms found on manual interpretation of ECG, the positive predictive
value of the test remained low (41.6%). Our results suggest that
computerized ECG interpretation, results in a high rate of false positive
readings of old inferior MI. We conclude that ECG-based interpretation of
old inferior wall MI may result in inappropriate over-utilization of imaging
modalities,

Conclusion: Rhythm control for these patients contributes to the
improvement of not only symptom for example of palpitation, but also
exercise tolerability.
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Abstract

Introduction: Left ventricular (LV) pacing lead position is an important
predictor of success in cardiac resynchronization therapy (CRT). In some
patients, it is a challenge to position the LV in the optimal location due
to issues with lead stability and phrenic stimulation. Active fixation leads
have the potential to overcome this challenges. The safety, immediate and
intermediate outcome on this approach has been previously presented.
We are now presenting the long term performance of active left
ventricular lead fixation in Coronary Sinus.

The aim of this study was to evaluate the electrical dissociation of
both ventricles in patients with severe heart failure implanted cardiac
resynchronization therapy (CRT) devices confirmed with remote
monitoring system. We implanted 247 CRT devices for drug refractory
severe heart failure patients from September 2004 to April 2015. Of
2 patients, we recognized the electrical dissociation of right and left
ventricles confirmed with home monitoring system. One case was a
51 year old male, ischemic cardiomyopathy(EF21%). He underwent
CRT-D implantation on march 31, 2009. The patient was monitored and
periodically followed by the BIOTRONIK Home Monitoring system, and
no abnormalities were detected prior to July 30, 2010. On Augast 9, 2010,
an e-mail notification for shock delivery due to Vf was sent out. Via Home
monitoring, the transmitted holter ECG showed that electrical storm
and shock therapy repeated occurred. The final record showed electrical
dissociation of both ventricles (right ventricle was pacing rhythm with a
rate of 70 bpm and left ventricle was escaped beats rhythm with a rate
of 15bpms ). When we found him, he was already dead. Another case
was a 78 year old male, end stage of arrhythmogenic right ventricular
cardiomyopathy(EF30%). He underwent CRT-D implantation on march
1, 2010. The patients was monitored by Home monitoring system. On
September 10, 2011, an e-mail notification for tachycardia episode was
sent out. Via home monitoring system, the transmitted holter ECG showed
that left ventricular tachycardiawith a rate of 200bpm and right ventricular
pacing rhythm with a rate of 70ppm. We called him and he was emergency
encounterd to our medical center. The device check was occurred. We
recognized that left ventricular tachycardia was stopped spontaneously
and sensing level of right ventricular lead was very low because of
worsing of ventricular damage of ARVC. Sensing regulation was occurred,
and 3days after that, appropriate shock was deliverd for VF. But he was
dead beause of severe pomp failure. In patients with sever heart failure
who revealed the electrical dissociation of both ventricle , the mortality
was extremely bad.

Methods: Between 2009 and 2014, a total of 585 patients underwent
implantation of a cardiac resynchronization therapy device in National
Heart Institute, Malaysia. Out of this 585 patients, a total of 110 patients
had a successful 4F active lead (SelectSecure Model 3830, Medtronic Inc,
Minneapolis, USA ) implanted due to issues with maintaining lead stability
or phrenic stimulation at the desired location within the Coronary Sinus.
All the patients were followed up for pacing parameters, lead stability and
lead related complication at pre-determined intervals. Out of 110 patients,
a cohort of 62 patients have completed follow up of at least 2 years
Results: Mean age of patients were 58±14 with predominantly male
patients. Mean follow up duration was 27 ± 20 months. Pacing threshold
and impedance at implantation were 1.5± 0.6 V and 1010 ± 484 Ω. On
follow up at 1, 6, 12, 18 and 24 months, the pacing thresholds were (V)
1.8 ± 1.2, 1.9 ± 1.9, 1.8 ± 1.8, 1.8 ± 1.3, 1.8 ± 1.8 Ω respectively (p value =
0.221 ) and the impedances were 606 ± 183, 654 ± 192, 688 ± 192, 630±
197 Ω respectively (p value = 0.944 ) . The pacing lead impedance and
pacing thresholds changes during follow up were not significant. No late
pericardial effusion was noted.
Conclusions: Left ventricular stimulation using a 4F active fixation lead in
the Coronary Sinus has stable, long term stable pacing performances of at
least 24 months.
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THE COMMON ATRIO-VENTRICULAR NODAL REENTRANT
TACHYCARDIA WITH VERY LONG ANTEGRADE SLOW
PATHWAY CONDUCTION,WHICH WAS ABLE TO BE
MANIFESTED BY ATRIO-VENTRICULAR SIMULTANEOUS
PACING

A CASE WITH VENTRICULAR PREMATURE
COMPLEX PRIOR BROAD ANTERIOR MYOCARDIAL
INFARCTION,WHICH WAS COMPLETELY ELIMINATED BY
BI-LATERAL ABLATION TO VENTRICLE SEPTUM
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Abstract
Results: A 65-year-old female presented with intermittent palpitations.
Supraventricular tachycardia was suspected and electrophysiological
study was performed. Ventricular programmed stimulant showed
ventriculo-atrial (VA) conduction via fast pathway and induced clinical
tachycardia reproducibly. Atrial straight pacing and atrial programmed
stimulant showed AV conduction only via fast pathway. AV simultaneous
pacing during basic stimulation preceded with atrial programmed
extra-stimulant (AVSP-APS, refer to image) revealed dual AV nodal
pathway, which was shown as double ventricular response (DVR) through
simultaneous fast and slow antegrade conduction (H1 is corresponding
to fast antegrade conduction, H2 is to slow antegrade conduction, refer to
image), and induced clinical tachycardia. AV simultaneous pacing during
basic stimulation preceded with AV simultaneous programmed extrastimulant (AVSP-AVPS, refer to image) revealed dual AV nodal pathway
with more broad range of coupling interval. Cycle length of clinical
tachycardia was 660 ms of (AH 544 ms, HA 116 ms) and VA excitation was
1 to 1. Atrial excitation of tachycardia was concordant with retrograde
atrial excitation sequence and reset phenomenon was not shown. We
diagnosed clinical tachycardia as atrio-ventricular nodal reentrant
tachycardia (slow-fast type) and ablated to antegrade slow pathway area.
In the case of AVNRT with very long AH interval, AVSP-APS is useful to
manifest dual AV nodal pathway, which atrial programmed stimulant was
unable to manifest, and AVSP-AVPS is able to manifest with more broad
range of coupling interval.

Toru Adachi, Akira Kimata, Yasuhiro Yokoyama, Koichiro Niwa, Akihiko
Nogami and Kazutaka Aonuma. St. Luke’s International Hospital, chuo-ku,
Japan, University of Tsukuba, Tsukuba-city, Japan
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Abstract
Results: A 69-year male prior broad anterior myocardial infarction
complained palpitation. We diagnosed ventricular premature complex
(VPC) and performed catheter ablation. Surface electrocardiogram (ECG)
of clinical VPC showed right bundle branch block type and superior axis,
transitional zone of precordial lead was V1. Origin point of clinical VPC
was thought to at left ventricular septum just below His area, recorded
pre-poteitnal 34ms preceded to onset of VPC. We ablated the origin point
of clinical VPC and 15sec later VPC disappeared. After isoproterenol
provocation, morphology changed VPC (VPC2) appeared. Surface ECG of
VPC2 showed left bundle branch block type and inferior axis, QS pattern in
V1. Origin point of clinical VPC was thought to change from left ventricle
to right ventricle. Origin point of VPC2 was thought to at right ventricular
septum below His bundle, where pacemap is completely concordant
morphology with VPC2. This point is at just opposite point of origin of
clinical VPC. We ablated the origin point of VPC2 and 6.4sec later VPC2
disappeared. Magnetic resonance imaging with delayed enhancement
showed not transmural infarct zone but core infarct and peri-infarct zone.
Ventricular septum with mixed core infarct and peri-infarct zone could be
the origin of VPC at bi-lateral ventricular septum.
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DEPICTION OF ATRIAL FLUTTER ABLATION IN NATIONAL
CARDIOVASCULAR CENTER HARAPAN KITA 2010-2014
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Abstract
Aim: Catheter ablation of typical atrial flutter (AFL) has a high long-term
success rate. However, the occurrence of new- onset atrial fibrillation
(AF) after successful ablation of typical AFL is common. There is no data
about the occurence of new onset AF after ablation of typical AFL in
National Cardiovascular Center Harapan Kita, Jakarta
Methods: Data was derived from medical record. Consist of 69 Atrial
flutter patients treated with cavotricuspid isthmus ablation in National
Cardiovascular Center Harapan Kita, Jakarta during 2010- 2014. Typical
AFL was diagnosed when ECG showed : readily visible & regular inverted
flutter waves in the inferior leads, positive flutter waves in lead V1 and
regular atrial rate between 240 and 340 bpm. Exclusion criteria : age
<18 years, contraindication to anticoagulation, prior nonpharmacologic
interventions for AFL, prior documentation of AF. All available medical
records and ECG documentation were reviewed carefully by investigators
to exclude the presence of prior AF

ASSOCIATION BETWEEN EPICARDIAL FAT AND POSTOPERATIVE ATRIAL FIBRILLATION: A SYSTEMATIC REVIEW
AND META-ANALYSIS
Authors
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Abstract
Introduction: Epicardial fat is considered a mechanistic link between
obesity and AF. However, the association with post-operative AF is not
well described. There is also suggestion that anterior fat pad removal
during cardiac bypass may dissect the parasympathetic fibres and
therefore impact on the incidence of post-operative AF. This meta-analysis
evaluates these relationships.
Methods: MEDLINE, Embase and Web of Science were searched with key
words “epicardial’, “pericardial”, “adipose”, “fat” and “atrial fibrillation”
up to June 2015. After exclusions, 8 studies reporting these associations
were included in a random effects meta-analysis.

Results: There were 49 patients with typical atrial flutter who underwent
CTI ablation. No major differences in baseline characteristics. Of 49
patients 93% were successfull CTI ablation. New onset AF was found
about 16% during follow up.

Results: Total epicardial fat was significantly associated with postoperative AF (SMD 1.02; 95% CI 0.58-1.46, P = 0.00001). Removal of
anterior fat pad during open-heart surgery was not associated with postoperative AF (OR 1.18, 95% CI 0.79-1.76, P = 0.43)

Conclusion: There were 49 CTI ablation during 2010-2014. Successfull
rate of CTI ablation was 93% and during follow up 16% patients became
new onset AF

Conclusions: Epicardial fat is significantly associated with post-operative
AF. Removal of anterior fat pad during open-heart surgery does not have
an impact on post-operative AF.

Keywords : Atrial Flutter, Cavotricuspid isthmus Ablation, Atrial
Fibrilation
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Abstract
Introduction: Epicardial Adipose Tissue (EAT) has been shown to infiltrate
posterior left atrium and has been implicated in the mechanistic link
between obesity and AF. We performed a systematic review and metaanalysis to evaluate the strength of association between EAT and AF.
Methods: MEDLINE, Embase and Web of Science were searched
with key words “epicardial’, “pericardial”, “adipose”, “fat” and “atrial
fibrillation” up to June 2015. After exclusions, 17 human studies reporting
this association were included in a random effects meta-analysis.
Standardised mean difference (SMD) was used as the effect size as
different studies reported different units (volume (10ml/1SD)/thickness).
Results: EAT quantity was significantly associated with AF (see fig), even
after adjusting for traditional AF risk factors (OR 1.47 per SD EAT 95% CI
1.17-1.84 P<0.0008 with significantly greater EAT quantity in patients with
AF (SMD 0.85, 95% 0.56-1.13, P=0.0001). EAT also predicted AF severity
with greater EAT quantity in non-paroxysmal AF patients as compared
to patients with paroxysmal AF (4.71 P<0.05). Furthermore, larger
EAT quantity was also associated with recurrence of AF after catheter
ablation for AF (SMD 0.72, 95% CI 0.31-1.13, P<0.0006). Interestingly, EAT
correlated significantly with left atrial size and volume (P = 0.0001 and
P<0.0001).
Conclusions: Epicardial fat is independently associated with occurrence
and severity of AF and predicts recurrence after catheter ablation. It also
correlates well with markers of atrial substrate, entailing a role in the
formation AF substrate.

Background: Multiple and extensive biatrial radiofrequency catheter
ablation (RFCA) are often required in patients with long-standing
persistent atrial fibrillation (LPeAF). Interatrial electrical dissociation
(IED) can be complicated, however, little is known regarding procedural
characteristics and its influence on clinical outcomes.
Methods: Since January 2009, IED occurred in a total of 13 cases out of
365 patients with drug-refractory LPeAF who underwent RFCA using
a stepwise approach (consisting of pulmonary vein isolation, biatrial
ablation of complex fractionated electrograms and/or linear lesions). We
investigated the clinical, procedural characteristics and clinical outcomes
including thromboembolic event during follow up.
Results: The mean age was 57.9 years and 11 (84.6%) were men. The
mean AF duration, CHA2DS2-VASc score, left atrium (LA) size, left
ventricular ejection fraction, ablation time, and procedure time was 7±1
years, 1.76±0.38, 41.4±1.7 mm, 50.2±2.8%, 106.2±23.5 min, and 330.0±44.8
min, respectively. Five patients experienced IED in index procedure and
8 patients in repeated procedure. Ablation sites which caused IED were
as follows: Bachmann’s bundle (6, 46.1%), left septum (1, 7.7%), right
septum (2, 15.4%), medial cavotricuspid isthmus (3, 23.1%), and proximal
coronary sinus (1, 7.7%). During 26.3±4.8 months of follow-up, clinical
recurrence of atrial arrhythmia occurred in 10 patients (76.9%). Although
oral anticoagulation was discontinued in 6 patients (46.1%), there was
no stroke or systemic embolic event. Two patients (15.4%) implanted a
permanent pacemaker. On follow-up echocardiography (10, 76.9%), LA
function was preserved in 6 patients (60%).
Conclusions: Unexpected electrical sequela, IED, as a result of extensive
biatrial RFCA of LPeAF, was related to recurrence of atrial arrhythmia and
was necessary to implant pacemaker in few of them, but did not increase
rate of thromboembolic complications.
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Abstract

Abstract
Background: Radiofrequency catheter ablation (RFCA) has been recently
recognized as a feasible therapeutic strategy in paroxysmal atrial
fibrillation (PAF)-related tachycardia-bradycardia syndrome (TBS). Sinus
remodeling in TBS seems to be transient, however, little is known about
clinical outcomes between TBS and PAF without sinus node dysfunction
(SND) after RFCA.
Methods: A total of 347 patients with PAF undergoing RFCA were
enrolled in this study. Among them, 61 patients (17.6%) was diagnosed
with TBS (TBS group), whereas in 286 patients (82.4%) no defined SND
was documented before RFCA (PAF(-)SND group). Clinical, procedural
characteristics and outcomes (recurrence rate and progression to SND)
were compared between these two groups.
Results: The TBS group was older, more female, and had higher
CHA2DS2-VASc score than the PAF(-)SND group. Although triggers
were found in similar rates and the distribution of triggers was not
significantly different between both groups, ablation at superior vena
cava/right atrial junction was more needed in the TBS group (8.2% vs.
2.8%, p=0.044). Compared with baseline Holter monitoring, maximal PP
interval decreased significantly after RFCA in the TBS group. (mean -3.27
sec, p<0.001). During 26.8 months of follow-up, recurrence rate was not
different in the two groups, whereas the rate of SND was significantly
higher in the TBS group (9.8% vs. 1.1%, p=0.001), however, only one
patient with TBS needed to implant a permanent pacemaker after RFCA.
The existence of TBS before RFCA did not predict recurrence of AF, but it
was an independent predictor for post-RFCA SND (HR 9.94, p=0.01).
Conclusions: TBS shared similar procedural characteristics compared to
PAF without SND. Most patients in the TBS group recovered TBS status
after RFCA. Post-RFCA SND was shown in more patients in the TBS
group, but permanent pacing was rarely required.
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Background: Frequent atrial premature contractions (APCs) sometimes
develop severe symptoms themselves and they are often refractory
to antiarrhythmic drugs. There are few reports about radiofrequency
catheter ablation (RFCA) for frequent APCs, so the aim of study was to
investigate the characteristics, efficacy and prognosis in APC ablation
cases.
Methods: The study included 14 patients who underwent RFCA for
symptomatic APCs, and evaluated patients baseline characteristics,
Holter electrocardiogram (ECG) findings, and results of RFCA. Atrial
fibrillation (AF) had never been recorded in 12-lead ECG or Holter ECG
before RFCA in all patients.
Results: Mean age was 56±19 years and there were 7 males. On
echocardiography, mean left ventricular ejection fraction was 65.4±7.4%
and mean left atrium diameter was 33.9±4.4 mm. Mean APC burden was
11.7±11.9% in Holter ECG. The origin of APCs were following; pulmonary
vein (PV):9, superior vena cava: 2, coronary sinus: 2, right atrium: 3,
and left atrium: 1. Three patients had multiple APC foci. We also divided
these patients into PV origin group and Non-PV origin group. Holter ECG
analysis revealed that the APC burden was greater (20.7±11.9 % vs 5.8±7.0
%; p=0.030), and the cycle length of APC short run was longer (508±80
ms vs 360±45 ms; p=0.013) in the Non-PV origin group than in the PV
origin group. Five patients (36%) had recurrence with 1 frequent APC,
2 paroxysmal AF (PV origin group), and 2 atrial tachycardias (PV origin
group), which were all eliminated in the second session. After the multiple
procedure (mean 1.4±0.5 procedures), no recurrence was seen during the
mean 14±3 months follow-up.
Conclusion: In the RFCA for frequent APCs, PV was the major origin of
APCs. Although some cases required multiple procedures, they showed a
good prognosis.
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Abstract
Introduction: Remote monitoring plays an important role not only in
managing cardiac electrical implantable devices (CEID) but also in
improving mortality for the patients with CEIDs. Safe backup mode rarely
occurs and was reported that it could be serious outcomes.
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Abstract
Introduction: Recent studies have shown that sleep disordered breathing
(SDB) is often complicated with various cardiovascular diseases and
is associated with an adverse cardiovascular morbidity and mortality.
However, the details in patients implanted with cardiac implantable
electronic devices (CIEDs) are not well established.
Methods: We studied 91 patients admitted to our department implanted
with CIEDs. The mean age was 66±15 years old and 78% were males.
The implanted CIEDs were pacemakers in 39, implantable cardioverter
defibrillators (ICDs) in 43, and cardiac resynchronization therapy
pacemakers/defibrillators (CRT-P/D) in 1 and 8, respectively. The baseline
demographic and clinical data were collected for all patients using
electronic medical records or clinical charts. The primary endpoint was
the development of SDB, defined as a 3% oxygen desaturation index (ODI)
≥15. The clinical characteristics were compared between the presence
and absence of SDB. To examine the predictive factors for SDB, variables
achieved with a p-value of <0.2 in the univariate analysis were included in
the multivariate analysis with a Cox-regression analysis.
Results: A total of 37 patients (41%) had SDB. SDB occurred in 18
pacemaker (42%), 15 ICD (35%), and 4 CRT (44%) patients. The SDB
group demonstrated a significantly older age (70±15 vs. 63±15years old,
p=0.035), lower eGFR (51.5±21.1 vs. 60.4±19.8mL/min/1.73m2, p=0.044),
higher CRP (0.39±0.53 vs. 0.15±0.26mg/dl, p=0.002), and higher BNP
(226.0±267.7 vs. 146.6±199.7pg/ml, p=0.030). The ventricular pacing
rate tended to be higher in the SDB group (54±47 vs. 36±43%, p=0.076).
A multivariate analysis revealed that the eGFR was an independent risk
factor for an SDB occurrence (HR: 0.980, 95%CI: 0.962-0.999, p=0.038).
Appropriate or inappropriate ICD therapy was similar in both groups.

Results: We presented a case of 78-year-old men with a pacemaker
whose sudden change to safe backup mode was found by remote
monitoring. He had a persistent atrial fibrillation and atrial tachycardia
which had been treated with oral flecainide, and had a sinus arrest
accompanying faintness after atrial tachyarrhythmia termination. A
dual chamber pacemaker (Evia DR-TTM Biotronik Inc.) was implanted
with bipolar screw-in atrial and ventricular leads (Sielllo JT53TM and
Siello S60TM,Biotronik Inc., respectively). Measured values for atrial and
ventricular pacing thresholds, P- and R-wave amplitudes, and all lead
impedances were all within acceptable ranges at the time of implantation.
After discharge, remote monitoring (Home Monitoring TM Biotronik
Inc.) in addition to regular checkup visit had been used for the patient’s
pacemaker management. Data transmission via remote monitoring had
been well with no abnormal data regarding pacemaker functions. At 22
months after pacemaker implantation, data transmission via remote
monitoring had disrupted. We telephoned the patient and asked him to
visit pacemaker clinic urgently. Interrogation to the pacemaker revealed
that the remote monitoring disruption was caused by becoming safe
backup mode. Because all pacemaker memories had been disappeared
completely, we could not figure out what was going on his device. We
changed the pacemaker settings back to the former settings according to
the pacemaker clinic records. He had spent quite ordinary life. We asked
service department of pacemaker manufacturer environmental inspection
regarding leakage electromagnetic field. As a result, no specific cause for
being safe backup mode was found. He anyway had been stable clinical
course for 12 months afterwards.
Conclusions: Disruption of remote monitoring data transmission could
be a sign of changing safe backup mode that should be cautious for the
person who are in charge of remote monitoring management.

Conclusions: About 40% of the CIED patients had SDB. The SDB patient
characteristics were an older age, renal dysfunction, and higher CRP and
BNP values. Further prospective investigations should be performed to
examine whether a therapeutic intervention for SDB would reduce the
mortality in patients implanted with CIEDs.
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Abstract
Introduction: Dabigatran is a direct thrombin inhibitor that exerts
anticoagulant effects by binding to the active site of thrombin in
competitive and reversible manner. It has been approved in 2010 for use
in the prevention of thromboembolism in non-valvular atrial fibrillation
based on the RE-LY trial. However, the efficacy of dabigatran for
established intra-cardiac thrombi has not been extensively reported. We
herein describe a case in which dabigatran effectively achieved thrombus
resolution in a patient with left ventricular non-compaction.
Results: A 23-year old Filipino male diagnosed with left ventricular
non-compaction with severe systolic dysfunction, hypertension stage
I controlled, s/p implantable cardioverter defibrillator, presented to
the hospital for an elective laparoscopic possible open cholecystecomy
for his acalculous cholecystitis. Intraoperative trans-esophageal
echocardiography demonstrated anteroseptal-apical akinesia and a 1.8
cm x 3.1 cm left ventricle apical thrombus. Cholecystectomy was deferred
and dabigatran administration (150mg/tab BID) was initiated. After 15
weeks, a follow-up echocardiogram revealed resolution of the previously
detected thrombus. No systemic thromboembolic events had occurred.
Conclusion: In the presented case, thrombus resolution was successful
in a patient with left ventricular non-compaction. Dabigatran, therefore
may be a therapeutic option and alternative to warfarin in patients with
established left ventricle thrombus. However, more cases are needed
to determine whether dabigatran is effective for left ventricle thrombus
resolution.
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A CASE OF HYPERTROPHIC CARDIOMYOPATHY WITH
ABSENT MAJOR SEPTAL PERFORATOR ARTERY
SUCCESSFULLY TREATED WITH DUAL CHAMBER PACING
AS AN ALTERNATE STRATEGY TO ALCOHOL SEPTAL
ABLATION AND MYECTOMY
Authors
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Abstract
Introduction: The most important hemodynamic consequence of
hypertrophic cardiomyopathy (HCM) is left ventricular outflow tract
(LVOT) obstruction. The primary management strategy for this condition
is surgical myectomy, but an acceptable alternative treatment is alcohol
septal ablation (ASA). However, in patients with unfavorable coronary
anatomy which precludes ASA (i.e. absent major septal perforator artery),
another option is dual chamber pacemaker implantation to relieve LVOT
gradient.
Results: Case Summary: A 77 year-old Filipino hypertensive female
presented with one week history of chest pain and dyspnea. On work-up,
2D-echocardiography revealed HCM with a systolic anterior motion (SAM)
of the mitral valve having a peak instantaneous gradient of 194 mmHg
across the basal left ventricular cavity. The patient refused myectomy, and
ASA was the preferred treatment option. On coronary angiography, there
was incidental absence of major septal perforator artery rendering her
unsuitable for ASA. As an alternate strategy, a dual chamber pacemaker
was inserted which resulted to a significant decrease in the peak
instantaneous gradient from 194 to 37 mmHg; with obliteration of systolic
anterior motion (SAM) and improvement in overall wall motion. She
remained stable and became asymptomatic after pacemaker insertion
even until her recent outpatient follow-up (5 months after).
Conclusion: We present a case of HCM with congenitally-absent major
septal perforator coronary artery treated with dual chamber pacemaker.
To our knowledge, this is the first report of an angiographically-absent
major septal perforator coronary anatomy in the setting of HCM in our
country, and also the first description of dual chamber pacemaker
implantation to successfully relieve the LVOT obstruction. Although
the role of dual-chamber pacing has become limited in HCM because
myectomy and ASA has resulted to better decrease in LVOT gradient and
symptom improvement, this modality remains essential and may be still
be considered as the treatment-of-choice in patients who are unsuitable
for surgical myectomy and alcohol septal ablation.
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PREVALENCE OF NON-PV FOCI IN PATIENTS WITHOUT
DISSOCIATED PULMONARY VENOUS ACTIVITY AFTER
PULMONARY VEIN ISOLATION

VALIDITY OF THE PULMONARY VEIN ISOLATION IN
PATIENTS WHOSE INITIATION OF ATRIAL FIBRILLATION
COULDN’T BE DETECTED DURING PROCEDURE
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Abstract
Introduction: Spontaneous initiation of atrial fibrillation (AF) from
pulmonary vein (PV) is the most reliable evidence of PV arrhythmogenesis.
However, we sometimes encounter patients whose initiation of AF
couldn’t be detected during procedure. In these cases, we consider
the trigger ectopy of AF could be within PVs and make pulmonary vein
isolation (PVI). However, this empirical PVI has a risk to miss non-PV foci.
We previously reported that dissociated PV activity (DPVA), which is the
localized electrical activity in PVs after PVI, could be remaining foci of
previous atrial ectopies and imply PV arrhythmogenesis in the patient. We
hypothesized that, when we didn’t find DPVA among 4PVs, there would be
non-PV foci in the patient.
Methods: We examined the frequency of non-PV foci according to the
existence of DPVAs in consecutive 304 patients (214 paroxysmal and 90
persistent) undergoing AF ablation. Non-PV foci were defined as the focal
impulse including premature ectopies and focal atrial tachyarrhythmia
located outside PVs required for ablation to maintain sinus rhythm. We
also examined it according to the documentation of AF initiation or not
during procedure.
Results: All the PVs were successfully isolated in all the patients and we
found non-PV foci in 113(37%) patients. After PVI 245 patients (80.6%)
had DPVA in at least one PV. Among 245 patients with DPVAs, 85 patients
(34.7%) had non-PV foci, while among 59 patients without DPVAs, 28
patients (47.5%) had non-PV foci (p=0.07). During procedure, we detected
AF initiation from PVs in 123 patients (40.5%). In these patients, there is
a significant difference in the frequency of non-PV foci between patients
with or without DPVA (23.1% vs 52.6%, OR=0.27, p=0.01). However among
patients whose initiation of AF was not detected from PV, the frequency
of non-PV foci was same regardless of the existence of DPVA (43.3% vs
45.0%, p=0.86).
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Abstract
Introduction: Spontaneous initiation of atrial fibrillation (AF) from
pulmonary vein (PV) is the most reliable evidence of PV arrhythmogenesis.
However, we sometimes encounter patients whose initiation of atrial
fibrillation (AF) couldn’t be detected during procedure. In these cases, we
consider the trigger ectopy of AF could be within pulmonary veins (PVs)
and make pulmonary vein isolation (PVI). However, this empirical PVI has
a risk to miss non-PV foci. Therefore we examined validity of PVI according
to documentation of AF initiation or not during procedure.
Methods: We retrospectively examined consecutive 110 patients (82
paroxysmal and 28 persistent) undergoing AF ablation. We examined the
rate of AF recurrence according to whether initiation of AF was detected
or not during procedure.
Results: We detected the initiation of AF in 63 patients (57%); among them
46 patients were detected AF initiation from only PV, 12 patients were
from non-PV, and 5 patients were from both. All the PVs were successfully
isolated in all the patients and we also tried to ablate the origin of
frequent premature atrial contraction as well as AF and sustained AT
located in non-PV by adding linear ablation and focal ablation.
In patients with paroxysmal AF, recurrence rate did not differ whether
initiation of AF was detected or not (p=0.72). However, in persistent AF,
recurrence rate was higher in patients whose initiation of AF was detected
(p=0.02). In patients with persistent AF, when it is limited to the patients
whose initiation of AF was detected from only PVs, the recurrence rate
did not differ (p=0.38), however, there was high rate of recurrence whose
initiation of AF was detected from non-PV foci. (p=0.04)
Conclusions: In paroxysmal AF, PVI is valid, whether or not initiation of AF
was detected. However in persistent AF, spontaneous AF initiation during
procedure was a risk of AF recurrence. The reason of high recurrence was
estimated to be non-PV foci.

Conclusions: In patients whose initiation of AF was detected from PV,
DPVA after PVI indicates low frequency of non-PV foci and PVI might be
enough to maintain sinus rhythm. However, in other patients, we should
expect non-PV foci with about 50% probability.
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SAFETY OF PATIENTS WITH CARDIAC PACEMAKER
UNDERGO MRI EXAMINATION: A COMPARISON BETWEEN
MRI CONDITIONAL AND CONVENTIONAL PACEMAKER
SYSTEM

APPROPRIATE AND INAPPROPRIATE SHOCK INCIDENCE
IN PATIENTS WITH IMPLANTABLE CARDIOVERTERDEFIBRILLATORS (ICD): A COMPARISON BETWEEN
DEVICE MANUFACTURERS
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Abstract
Introduction: Magnetic resonance imaging (MRI) examination of
pacemaker patients is discouraged due to potentially hazardous
interaction between the MRI and pacemaker system. Recently, MRIconditional pacemaker system has been developed and safely used in
clinical practice worldwide. However, there are a number of patients
with conventional pacemaker system indicated for MRI. This study was
conducted to investigate the safety of conventional pacemaker system in
MRI environment compared with MRI-conditional pacemaker system.
Methods: From January 2013 to June 2014, 16 consecutive pacemaker
patients (mean age 77 years, 50% male) underwent 16 compelling
indicated MRI examination (1.5 Tesla with estimated specific absorption
rate of <2.0 W/kg). The position and duration of the scan were not
restricted. Pacemaker mode was reprogrammed to asynchronous pacing
if the patient is pacemaker-dependent. All patients were monitored with
continuous ECG and pulse oximetry and asked to report their symptoms
by voice contact via intercom during the scan. All pacemakers were
evaluated before, immediately after the MRI, and 6 months after the MRI.
Results: All sixteen patients with a total of 32 leads and 16 pulse
generators were evaluated, 8 (50%) were MRI-conditional pacemaker
system. Of all patients, 5 (31%) were pacemaker- dependent. The majority
of MRI scanning position was brain (8, 50%), followed by spine (6, 37.5%)
and others (2, 12.5%) included upper abdomen and lower limb. Electrical
reset occurred in 1 patient with conventional pacemaker system without
significant clinical consequences. There was no other MRI-related
complication during and after the MRI. At 6 months follow-up, 12 patients
had their pacemaker evaluated. Differences in pacing parameters before
and after MRI were minimal and essentially the same in both conventional
and MRI-conditional pacemaker system.
Conclusions: Patients with conventional pacemaker system who have
compelling indication for MRI may safely undergo the scan with close and
continuous monitoring strategy.
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Abstract
Introduction: Implantable Cardioverter-defibrillators (ICD) have been
shown to be highly efficacious in delivering high voltage therapy to
treat ventricular arrhythmias. Inappropriate therapy, however, occurs
frequently and can result in adverse patient outcomes. This retrospective
study aims to compare the appropriate and inappropriate shock rates
between the various device companies in our patient cohort. ICDs were
manufactured by Medtronic (MDT), St. Jude Medical (SJM), Boston
Scientific (BSC) and Biotronik (BTK).
Methods: Consecutive patients with new ICD implants at the National
Heart Centre Singapore between 2012 to June 2014 were recruited for
our retrospective review. Baseline demographic data, left ventricular
ejection fraction (EF), and incidence of appropriate and inappropriate
shock therapy were analyzed. We compared the rate of appropriate and
inappropriate shocks across different device manufacturers.
Results: A total of 314 patients, consisting of 257 (81.8%) males and
57 (18.2%) females, were recruited. 114 patients received (36.3%) MDT
devices, 144 (45.9%) had SJM defibrillators, 10 (3.2%) BSC and the
remaining 46 (14.4%) BTK. 252 (80.3%) were for primary prevention
and the remainder for secondary prevention. At implant, the mean age
and EF were 61±12 years and 27.6±12 % respectively. Single chamber
ICDs were implanted in 232 (73.9%) patients, dual chamber in 16 (5.1%)
patient and CRT-D in 66 (21%) patients. The mean follow-up duration
was 722±312 days. Appropriate shocks occurred in 8.9% patients. The
appropriate shock rates were: 7.9% in MDT patients, 10.4% of SJM
patients, none in BSC patients and 8.7% of BTK patients. There was no
significant difference in shock rates across device manufacturers. (p=
0.68). Inappropriate shocks occurred in 4.45% of the patient cohort. 3.5%
of MDT patients, 6.3% SJM, 0% BSC and 2.2% BTK. Likewise this was not
significantly different. (p=0.50).
Conclusions: The incidence of inappropriate therapy is consistent
with current ICD trials. There was no significant difference between
appropriate and inappropriate shock delivery rates between patients with
different device makes.
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IMPACT OF THE STEERABLE SHEATH TO A CONTACT
FORCE: OPERATOR-BLINDED CONTACT FORCE
MONITORING DURING PULMONARY VEIN ISOLATION.

DEVELOPMENT OF A NOVEL REAL-TIME PHASE MAPPING
SYSTEM, CALLED EXTRA MAPPING, USING IN SILICO
TECHNIQUE FOR IDENTIFYING UNSTABLE ROTORS IN
PATIENTS WITH NON-PAROXYSMAL ATRIAL FIBRILLATION
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Abstract

Introduction: Catheter contact is important factor for Pulmonary vein
isolation (PVI) for atrial fibrillation (afib) ablation and steerable sheath is
believed to improve catheter contact, but we dont know how strongly we
were making catheter contact by Agilis steerable sheath.

Introduction: Rotor modulation has been proposed as one of the effective
treatments for non-paroxysmal atrial fibrillation (AF). However, existing
mapping systems usually take too much time to visualize the unstable
activation sequences during AF.

Methods: We involved ten patients with afib underwent PVI by using
irrigated catheter with contact force sensor; THERMOCOOL SMARTTOUCH
Catheter (J&J) and Agilis steerable sheath (SJM). Ablation catheter was
moved by sheath steering and using dragging ablation technique: Leipzig
method.
We measured contact force (CF) continuously recorded during whole
procedure, but ablation operator was blinded to the force sensor value
and vector. After ablation procedure, CF values were collected.

Methods: We have developed a novel real-time phase mapping system
called “ExTRa Mapping” to realize the rapid automatic detection of
unstable rotors during AF. Firstly, to quickly visualize the AF activation
sequences, the automatic rapid detection algorithm of 41 intra-atrial
bipolar (including 9 virtual bipolar) signals, recorded by a 20-pole spiralshaped ring catheter, was created. Secondary, based on the regional
AF cycle length, the temporal dynamics of action potential duration
was predicted by using in silico (computer) model of human atrial
myocyte. Thirdly, the computer-based prediction of the periodic potential
movement was converted into a phase portrait by plotting the phaseshifted signal vs. the original signal at each time-step, and was quickly
converted into a spatiotemporally interpolated movie.

Results: We calculated 773 ablation lesions after ablation procedure using
CARTO3 VisiTag Module at offline.
Less than 10g average CF sites were 47 lesions (6.1%). Over 20g average
CF sites were 533 lesions (69.0%) and more than 60g CF sites were 40
lesions (5.2%).
Acute success PVI was achieved in 100% and no complication about CF.
Conclusions: Sheath steering using Agilis steerable sheath method
makes good catheter contact and reduced recurrence rate.

Results: (1) Unstable rotor activations, including planar wave propagation,
wave breakups, and collisions during the in silico AF were faithfully
reconstructed by the ExTRa Mapping system (Figure). (2) Employing the
intra-atrial bipolar signals recorded continuously in patients with nonparoxysmal AF, the ExTRa Mapping system was able to identify unstable
rotors by quickly creating the consecutive phase maps on a real-time
basis.
Conclusion: The quickly-remappable ExTRa Mapping system could open
a new avenue for the rotor ablation under visual guidance in patients with
non-paroxysmal AF.
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THE INCIDENCE OF SILENT CEREBRAL
THROMBOEMBOLISM IN CATHETER ABLATION FOR
ATRIAL FIBRILLATION UNDER THE USE OF NOVEL ORAL
ANTICOAGULANTS
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Abstract
Introduction: Cerebral thromboembolism (CE) is one of the most feared
complications in catheter ablation, and silent CE in ablation for atrial
fibrillation (AF) is not rare. Because it is important to minimize the
risk of left atrial thrombus formation, periprocedural uninterrupted
oral anticoagulant therapy with warfarin has become the standard
management in AF ablation. Recently many patients are taking novel oral
anticoagulants (NOACs). We aimed to evaluate the incidence and risk of
silent CE related to the procedure under the use of NOACs compared with
therapeutic warfarin as a periprocedural anticoagulant.
Methods: 168 consecutive patients who underwent the first AF ablation
were taking anticoagulant with warfarin or NOACs more than one month
prior to the procedure. In 73 patients warfarin was continued with
international normalized ratio (INR) maintained between 2.0 and 3.0
during ablation (group W). In 95 patients (45 dabigatran, 23 rivaroxaban
and 27 apixaban), NOAC was held on the morning of the procedure
and resumed just after hemostasis (group N). Throughout AF ablation
procedure, heparin was administered to maintain activated clotting time
(ACT) more than 300 seconds. Head MRI was performed in all patients
within 24 hours after the procedure.
Results: In 5 (6.8%) patients of group W and in 18 (18.9%) patients of
group N, diffusion weighted imaging of head MRI showed embolic lesions
without neurological symptom (P = 0.025). Although the amount of heparin
during the procedure in group W was significantly less than in group N
(9265 ± 2267 U vs. 18781 ± 4903 U; P < 0.0001), mean ACT during the
procedure in group W was maintained higher level than in group N (363.3
± 25.3 sec. vs. 337.7 ± 20.5 sec.; P < 0.0001). In univariate analysis, the
predictors of silent CE were minimum ACT (305.2 ± 31.5 sec. vs. 266.8 ±
34.9 sec.; P < 0.0001), ACT just before transseptal puncture (307.3 ± 57.9
sec. vs. 275.6 ± 42.4 sec.; P = 0.013) and using of NOACs (P = 0.025).
Conclusions: The incidence of silent CE under continuous therapeutic
warfarin during AF ablation was significantly lower than NOACs.
In AF ablation, warfarin continuation may be preferred rather than
NOACs as a periprocedural anticoagulant in regard to risk reduction of
thromboembolic complications.
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HOW COMMON IS NEW-ONSET AF IN SINGLE CHAMBER
ICD PATIENTS? SUB-ANALYSIS FROM THE PAINFREE SST
STUDY.
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Abstract
Introduction: ICD patients with no history of persistent or permanent AF
will often develop new onset or recurrent AF after implant which can lead
to serious consequences if not detected and treated. To date, singlechamber (SC) ICDs have no AF detection feature. We investigated AF
incidence in SC ICD recipients compared to CRT-D and dual chamber (DC)
ICD recipients.
Methods: A total of 1,083 patients with no history of persistent or
permanent AF and no pacing indication from the PainFree SST study
(CRT-D: N = 388, DC ICD: N = 371, SC ICD: N = 324) were investigated.
We used data from DC ICDs to estimate the incidence of AT/AF in SC ICD
patients by a propensity score weighted analysis to match the baseline
data of SC ICD patients. AT/AF-related complications include AT/AFrelated serious adverse events, thromboembolic events, progress to AF
lasting 7 days or more as well as inappropriate shocks due to AT/AF.
Results: For AF episodes lasting 6 minutes or more, the incidence rates in
CRT-D, DC ICD, and the estimated SC ICD were 33.3%, 28.1%, and 23.2%
at 24 months, respectively (Table). The estimated incidence rates of AT/
AF episodes in patients with SC ICD were comparable to those of DC ICD
for each episode duration. Approximately one-third of the patients who
developed AT/AF experienced the complications.
Conclusions: AT/AF was frequently detected following implant in
patients with no history of persistent or permanent AF and is associated
subsequent AT/AF-related complications even in SC ICD recipients. AT/
AF monitoring in all ICDs patients may identify those at risk for these
complications.
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DIAGNOSTIC YIELD OF SCREENING FOR ATRIAL
FIBRILLATION (AF) USING MANUAL PULSE CHECK
AND NOVEL DIAGNOSTIC DEVICE IN A MULTI-ETHNIC
POPULATION: A SINGLE CENTRE STUDY
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Abstract
Introduction: There is limited data on the yield of screening for atrial
fibrillation (AF) in the local multi-ethnic population of Singapore. We
tested the efficacy of screening for AF using manual pulse check and a
device (MyDiagnostick).
Methods: A prospective, single centre study to screen the public for
AF was conducted at Changi General Hospital over a 5-day period.
Participants were asked to fill in a questionnaire before undergoing
pulse check and education by a trained nurse, and then tested using
MyDiagnostick. If pulse check or MyDiagnostick test was abnormal, ECG
was performed.
Results: We recruited 671 participants of multi-ethnic origin (Chinese
67%, Malay 11%, Indian 7% and others 14%). Among them, 35% were
male, mean age was 57±14 years old, 34%of patients had hypertension,
15% diabetes, 9% had known ischemic heart disease and 3%
cerebrovascular accident. Mean CHA2DS2VASc score was found to be
1.5±1.2.
Only 126 (18.7%) of the participants responded to the question “What
is the link between heart and stroke?” Half of them were aware of the
association between AF and stroke. According to the study, 33% of the
participants were already able to perform pulse check. The percentage
improved to 82% after getting the education from the trained nurse.
There were 12/671 (1.8%) who found to have AF. Of these, 6 were newly
diagnosed (0.9% newly diagnosed AF). After excluding participants aged
< 65 years, the yield increased to 2%. Age, CHA2DS2VASc score and
hypertension were significant predictors for the detection of AF.
When it comes to symptoms, 131 (19.5%) candidates experienced
palpitation, 103 (15%) had chest pain and 179(26.6%) had dizziness. About
340 (51%) patients were free of any of the above symptoms and 50% of
patients with detected AF were totally asymptomatic.
Pulse check had sensitivity and specificity of 83.3% and 99.6%, while
MyDiagnostick is 100% sensitive and 96.2% specific.
Conclusion: The yield of newly diagnosed AF during screening in a
multi-ethnic population was 0.9%, increasing to 2% if participants >65
years were included. Age, CHA2DS2VASc score and hypertension were
significant predictors of AF detection. Pulse check was more specific but
MyDiagnostick was 100% sensitive.

THE PROGNOSTIC IMPACT OF ELECTROCARDIOGRAPHIC
CHANGES DURING THERAPEUTIC HYPOTHERMIA IN
PATIENTS WITH RESUSCITATED CARDIAC ARREST
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Abstract
Introduction:Therapeutic hypothermia improves survival and neurologic
outcome in patients who resuscitated after cardiac arrest. However
it is not well known about the prognostic impact of the change of
electrocardiographic (ECG) parameters during therapeutic hypothermia.
Methods:Among patients who resuscitated after cardiac arrest from
October 2012 to December 2014, Sixty six patients (mean age 52±17;
77% men) who performed therapeutic hypothermia were included.
We compared precooling ECG parameters to ECG parameters during
therapeutic hypothermia by using paired sample’s 2 t-test.
Results:There were 19 in-hospital deaths (29%) among overall patients
who performed therapeutic hypothermia after resuscitated cardiac
arrest. Half of the patients had ventricular fibrillation as the initial
rhythm. During therapeutic hypothermia, heart rate decreased (111±31
versus 76±22, p<0.001) and corrected QT (QTc) interval increased (479±49
ms versus 512±55 ms, p<0.001). However there were no significant
differences in PR and QRS intervals during therapeutic hypothermia.
Osborn wave developed in 22 patients (33%). In patients with in-hospital
death, precooling heart rate was faster (127±31 versus 105±29, p=0.009)
and QTc interval (499±56 ms versus 471±44 ms, p=0.040) was more
prolonged than those of in-hospital survivors. However the heart rate,
Osborn wave, PR, QRS, and QTc intervals during therapeutic hypothermia
did not affect the in-hospital mortality. Also there were no significant
differences in change of ECG parameters between in-hospital survivors
and nonsurvivors.
Conclusions:Therapeutic hypothermia decreased heart rate and
prolonged QTc interval. However the ECG changes during therapeutic
hypothermia did not associated with in-hospital mortality. Further larger
studies are needed to clarify the clinical implications of ECG changes
during therapeutic hypothermia.
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S-ICD IMPLANT EXPERIENCE IN A COMMUNITY
HOSPITAL SETTING

STREAMLINED PROCESS FOR EFFICIENT S-ICD
IMPLANTATION
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Abstract

Abstract

Introduction: An S-ICD system (S-ICD) may be considered for providing
life-saving defibrillation therapy in primary/secondary prevention patients
to protect against SCA. S-ICD is implanted entirely in the subcutaneous
layer leaving the venous system and the heart untouched. While recently
published literature demonstrates its long term safety and effectiveness,
this study shows the same in a community hospital setting.

Introduction: S-ICD implant location is selected using anatomical
landmarks and usually implanted without fluoroscopy. A streamlined
process derived from the 2-incision technique may help achieve a reliable
system location with reduced implant times.

Methods: Results from a community hospital setting with 28 S-ICD
implants (two implanting physicians, physician 1 = 24 implants) are
presented. The patient demographics in this study include: 19 male,
55 ±14 yrs (Range 28-85), BMI (Kg/m2) - 29.4 ± 6.23 (Range 20.2-47.1).
Most patients in this study group were implanted using the 2-incision
technique (26 pts). Additional modification to the technique includes use
of fluoroscopy to guide placement of the S ICD electrode vertically. A
standardized approach has been shown to ensure reliable PG/electrode
location and reduce implant times.
Results: Conversion testing was performed in 26/28 patients; VF was
induced and converted in all patients. Two (2) patients reported AF
during S-ICD implant; as a result conversion testing was deferred. Other
observations include: Infection (1) treated with antibiotics; Pectoral noise
(1) - managed with vector change). Three (3) patients were reported to
have stored episodes: VT over 200 bpm(1), SVT over shock zone of 250
bpm (1) and sinus tachycardia resulting in an inappropriate charging
due to oversensing of varying morphology at elevated heart rate (1). All
systems remain implanted.
Conclusions: Device was implanted successfully in 28/28 (100%) patients
with no major complications and a minor complication rate of 3.5%
(infection treated in situ). The standardized implantation technique was
easily reproducible between the two implanters with good placement of
PG/electrode. This community hospital experience is in congruence with
published literature, further substantiating that the device therapy is safe,
reliable and well tolerated.
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Methods: This technique breaks down the S-ICD implant into three (3)
focus areas:
¬Planning (ECG Screening, Review of chest anatomy, Chest X-ray)
¬Preparation (Skin prep, AED patches, Device/lead outline with a
fluoroscopy scout shot)
¬Process (Standardized implant, a 7-step approach)
1.Xiphoid incision (2 cm) with stay sutures
2.Axillary incision (7 cm) with pocket creation
3.Tunneling and placing the ICD lead (horizontal and vertical using
fluoroscopy)
4.Placing the device in the pocket with a secured suture.
5.Closing the axillary pocket (2-3 layers of subcutaneous tissue).
6.Closing the xiphoid pocket.
7.Conversion testing and skin closure.
Results: This streamlined process was developed from 15 implants in
the first year. Procedure times without using this streamlined process
were: Oldest - 80 ± 17.92 (52-102) min, Intermediate- 64.6 ± 10.77 (56-87)
min. With the nine (9) newest implants using the streamlined process a
reduced procedure time with marked reduction in variance (41 ± 3.91, 36
47min) was observed. Additionally, fluoroscopy was used for <1 min (0.8 ±
0.29 min).
Conclusions: Following a streamlined process, most S ICD implants may
be completed within 45 min and eventually in <30 min. This approach
showcases human factor improvement using existing tools to achieve
reliable and efficient PG/lead placement (with times comparable to TVICD while avoiding the morbidity from TV-implants).
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S-ICD SCREENING CASE STUDIES - BASELINE WANDER
AND CLIPPED ECGS

REDUCING COMPLICATIONS OF PACING PROCEDURES
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Introduction: Tauranga Hospital started a cardiac implantable electronic
device service in 2008. Two relatively inexperienced operators commenced
the service. Strategies were put in place to provide an effective service
with a specific focus on preventing complications. A comprehensive
database of all procedures and complications has been kept. The
database includes indication, patient demographics, procedural details,
venous access, lead position and complications.

Abstract
Introduction: Prior to qualifying for an S-ICD system (S-ICD), a patient
ECG is screened to fit in the template for a minimum 1 of 3 sense vectors.
Methods: Case #1: A 64 y/o female with Williams syndrome (intellectual
disability) and inability to remain still, was considered for an S-ICD
implant for secondary prevention. Screening ECGs collected using Zoom
programmer was not evaluable due to baseline wander. As a result, ECGs
were re-collected using standard 12 lead ECG machine with improved
filters. The patient passed screening in 2 of 3 sense vectors and received
an S-ICD implant and remains event free.
Case #2: A 51 y/o male with ischemic cardiomyopathy (EF 20%) was
considered for an S-ICD. Initial screening exhibited clipping artifact on
Lead II and Lead III. All 3 sense vectors were printed at 5 mm/mV gain.
Due to limitations in area available to print all vectors, ECGs in Lead II and
Lead III appear clipped; thereby indicating a pseudo-screening failure.
Printing 1 or 2 vectors allowed for a proper display without any clipping
artifacts. Using the evaluable ECGs, Lead I and Lead III failed. Lead II
passed screening. Automatic set-up chose the same screened sense
vector (Lead II) and patient remain event free.
Conclusions: Zoom programmer does not effectively remove baseline
wander. A standard 12-lead ECG machine with better filters may be
considered for screening.
For eliminating pseudo-clipping artifacts, 1 or 2 channel printing is
recommended for screening.
These case reports suggest consideration of an automated vector
selection tool integrated with appropriate filters to minimize false
negative screening failures.

Methods: The following strategies are utilised to prevent complications:
The operators are to see all patients prior to the patient being scheduled
in order to anticipate any possible problems and exclude infection.
Inpatients are to be done as soon as possible rather than wait for
scheduled lists. Temporary pacing wires are to be avoided if at all possible
as they are considered a risk for perforation. Cephalic vein access to be
used if possible to avoid pneumothorax. Venogram guided axillary vein
access to avoid pneumothorax and possible lead fracture associated with
subclavian puncture. Active fixation leads only to facillitate optimal lead
positioning. Right ventricular septal outflow tract position preferred to
prevent perforation/tamponade. Bridging with heparin was stopped after
there were associated haematomas. Patients with prosthetic valves are
operated on with uninterrupted warfarin therapy. Wounds to be closed
with subcutaneous sutures and a glue seal applied to prevent infection.
Patients have ready access to the pacing clinic for any problems.
Results: The first 1000 procedures involving pacemaker, ICD and CRT
implants and unit replacements have been reviewed. There were 4(0.4%)
infections requiring system removal, all in new implants and no patients
have been referred for lead extraction. Pneumothoraces occurred in 3
patients, one of which required an intercostal drain. There have been
no perforations or tamponades. Significant haematomas occurred in 4
patients with 1 requiring transfusion. 1 lead fracture occurred during a
unit replacement. There were no procedure related deaths.
Conclusions: Having proactive strategies in place to prevent complications
has resulted in a low complication rate in a service provided by two
initially inexperienced operators.
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Abstract
Introduction: Syncope is extremely common in the general population and
is responsible for up to 3% of Emergency Department (ED) attendances
and 6% of hospitalisations. Data regarding epidemiology and management
of syncope in Asia is limited. This study aims to study patient journeys of
subjects presenting with syncope to an academic medical centre ED.
Methods: Patients presenting to NUH with syncope in 2012 were
recruited. Data relating to demographics, investigations, clinical journeys
and discharge diagnoses were recorded based on interrogation of a
comprehensive electronic patient database. Primary endpoint was ED reattendance due to syncope within 12 months.
Results: 638 patients (43.8 ± 22.4 years old, 49.0% male) were recruited.
87.5% of patients were presenting to the ED for the first time for
syncope, with a mean history of syncope for 6.6 ±23.8 months. Loss of
consciousness lasted less than 5 minutes in 74.1%;less than 10 minutes
in 89.2%; witnessed in 60.7%; preceded by prodromal symptoms in 56.1%
and associated with injuries in 21.8% of episodes. Physical examination,
ECG and blood tests were normal in 71.3%, 87.9% and 75.3% of patients.
58% of patients were hospitalised with a mean length of stay of 2.9 ±
3.2 days (total 1068 patient bed days) Diagnostic yields of commonly
performed investigations are listed in Table 1. No definitive diagnosis was
reached in 57.9% of cases. In the year following their ED attendance, there
was a statistically significant increase in outpatient clinic visits. 39 (6.1%)
patients re-attended ED for recurrent syncope.
Conclusion: Syncope is a common cause of ED attendance and
hospitalisation in Singapore. However, current care pathways are
associated with significant utilisation of healthcare resources, bed stays
and expenditure with limited diagnostic yield. Such data should prompt
the redesign of syncope care pathways to improve diagnostic yields and
cost-effectiveness.
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Abstract
Introduction: A 4 year old boy investigated prior to completion of
Fontan palliative surgery was first diagnosed with AT during routine
cardiac catheterisation to assess pulmonary pressures prior to Fontan
completion. During the procedure the tachycardia was uncontrollable with
pharmacotherapy and unresponsive to DC cardioversion. Transpulmonary
gradient was unfavourable for Fontan completion.
Results: EP study showed focal AT pattern, earliest signals in dCS. The
ablation catheter was passed to LA. Mapping close to LUPV os revealed
signals 40-70ms ahead of p wave. Ablation here did not interrupt
tachycardia but did seem to cause significant acceleration from 400ms
to 320ms. A decision was made to repeat the procedure using CARTO. A
further attempt at ablation was felt to be important in allowing procession
to the next stage of surgery.
At repeat EP study, a pv angio revealed LAA position. Earliest signals
at this procedure appeared close to mitral annulus but were of low
amplitude. Further mapping revealed sharpening of signal and double
potentials higher up the LA wall, close to overlying LAA. The LAA was
cannulated and RF energy limited to 20w delivered following the finding of
sharp, early electrograms at LAA distal. Tachycardia terminated abruptly
and did not return.
Repeat diagnostic cardiac catheter following ablation confirmed a TPG
suitable to proceed to completion. The appendage was removed when
undergoing final stage surgery.
Conclusions: This case illustrates routine ep techniques providing an
uncommon diagnosis and subsequent treatment. The ablation allowed the
patient to proceed to further surgery, extending life and improving quality
of life.
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Abstract
Background: T-wave inversion in the right precordial leads (TWIV2-3) on
ECG is more frequently observed amongst endurance athletes (EAs) than
the general population, the underlying mechanism for which is unclear.

Abstract

Objectives: The objective of this study was to test the hypothesis that
TWIV2-3 reflects lateral displacement of the heart such that the surface
ECG leads overly a greater proportion of the right ventricle (RV).
Methods: 68 EAs and 41 non-athletic control subjects (C) underwent ECG
and cardiac magnetic resonance imaging (CMRI). As well as standard
measures of biventricular function and volume, novel measures of
cardiac displacement and orientation were analyzed from horizontal long
axis images. These included RV wall thickness in diastole (RVd), ratio of
cardiac to hemithorax area (CHTx%), the percentage of the circumferential
displacement of the RV apex toward the axilla (%LatD) and the angle of
interventricular septum with respect to the thoracic midline (∠septal).
Results: All cardiac volumes, RVd, CHTx%, %LatD and ∠septal were
greater in EA than C. As compared to EAs without TWIV2-3, EAs with
TWIV2-3 (n=26) did not have greater RV wall thickness or cardiac volumes
(RVd 4.9 vs 4.8 mm, P=0.695, LVEDV 231 vs 229mLs, P=0.856, RVEDV 257
vs 254mLs, P=0.746) but all measures of cardiac displacement towards
the axilla were greater (%LatD 45.6% vs 37.9%, P<0.0001, ∠septal 54.23°
vs 48.63°, P=0.001, and CHTx% 46.3% vs 41.9%, P=0.048).
Conclusions: In healthy EAs, TWIV2-3 is associated with displacement
of the RV towards the left axilla rather than RV dilatation or hypertrophy.
TWIV2-3 inversion may be explained by the position of the RV relative to
the surface ECG leads.

Introduction: Selective, bilateral cervicothoracic sympathectomy has
proven to be effective for managing ventricular arrhythmias in the setting
of structural heart disease. The procedure currently employed removes
the caudal portions of both stellate ganglia, along with thoracic chain
ganglia down to T4 ganglia. The relative contributions of T1-T2 and the
T3-T4 paravertebral ganglia in modulating ventricular electrical function
is not known.
Methods: In anesthetized vagotomised porcine subjects (n=8), the heart
was exposed via sternotomy along with right and left paravertebral
sympathetic ganglia to the T4 level. A 56-electrode epicardial sock was
placed over both ventricles to assess epicardial activation recovery
intervals (ARI) in response to individually stimulating right and left stellate
vs T3 paravertebral ganglia. Responses to T3 stimuli were repeated
following surgical removal of the caudal portions of stellate ganglia and
T2 bilaterally.
Results: In intact preparations, stellate ganglion vs T3 stimuli (4Hz,
4ms duration) were titrated to produce equivalent decreases in global
ventricular ARIs (right-side 85±6 vs 55±10 ms; left-side 24±3 vs 17±7
ms). Threshold of stimulus intensity applied to T3 ganglia to achieve
threshold was 3 times that of T1 threshold. ARIs in unstimulated states
were unaffected by bilateral stellate-T2 ganglion removal. Following acute
decentralization, T3 stimulation failed to change ARIs.
Conclusion: Preganglionic sympathetic efferents arising from the T1-T4
spinal cord that project to the heart transit through stellate ganglia via
the paravertebral chain. T1-T2 surgical excision is thus sufficient to
functionally interrupt central control of peripheral sympathetic efferent
activity.
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Abstract
Introduction: Electrosurgical devices have been noted to interfere with the
performance of ICDs. This study compared electrical interference induced
by the Medtronic PEAK PlasmaBlade and a representative traditional
electrosurgery (TES) device at various surgical sites, operating modes and
power settings in a porcine model.
Methods: A dual-chamber Protecta ICD (Medtronic, Inc.) and a right
ventricular 6947 lead were acutely implanted in an anesthetized farm pig
per conventional transvenous ICD implant procedure. Twenty-four distinct
surgical sites were identified and (front chest, arm, leg, head, etc.) and
exposed to 3-seconds of electrosurgery (either PlasmaBlade or TES)
application while ventricular sense data at 0.3 mV sensitivity threshold
were wirelessly captured for analysis. Ventricular oversensing was
quantified by counting the number of fibrillation senses (‘FS’). Our testing
at 24 sites included the following 7 cases: PEAK Set Point Cut 5 (duty cycle
3.8%), Cut 6 (duty cycle 100%) and Coag 6 (duty cycle 12.5%), and Bovie
Cut/Coag 20 and 30 Watts. Finally, the ICD generator was contacted by
both instruments for 3 and 6 seconds.
Results: Ventricular oversensing was not significant (≤1 FS) in any of
the 7 cases or the 24 surgical sites even when within 6 inches of the ICD
system. When the ICD generator was touched by the instruments for 3
seconds, oversensing occurred in 6 cases (PlasmaBlade 5-9 FSs; Bovie
9-14 FSs) with none from PlasmaBlade Cut 5. When the ICD Can was
touched by the instruments for 6 seconds, the number of ventricular
oversensing events in PlasmaBlade Cut 5 mode was less than from
the other six modes (3 FSs vs. 12-22 FSs). Across all test cases, no ICD
malfunction was found upon post-operative interrogation.
Conclusions: The PlasmaBlade Cut 5 mode demonstrated minimal
ventricular oversensing in ICDs during typical use settings compared to
other higher Cut settings or TES device settings at various surgical sites.
The low duty cycle Cut 5 mode may present a unique possibility for not
suspending ICD therapy during emergency surgery; further investigation
is warranted.
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Abstract
Introduction: Atrial tachycardias (AT), antidromic reciprocating
tachycardias and orthodromic reciprocating tachycardias (ORT) with
parahisian origin are not uncommon. Catheter ablation at this area
posed significant risk of heart block. Ablation at non-coronary cusp
(NCC) was proposed to be safe and effective. We sought to investigate
electrophysiological characteristics and catheter ablation in this area with
various types of arrhythmia.
Method: This study included 8 patients with focal AT, 4 patients with
Wolff Parkinson White Syndrome (WPW) and 4 patients with concealed
orthodromic reciprocating tachycardia (ORT). Activation mapping was
performed during tachycardia in all cases. In WPW without tachycardia
or retrograde atrial conduction, mapping ventricular insertion during
maximal pre-excitation was done. Aortogram was done in all cases
in order to confirm catheter position. Echocardiogram was done after
procedure to look for new onset aortic regurgitation.
Result: Four cases of AT (50%) and 4 cases of ORT (100%) were incessant
during procedure. All cases of WPW had atrial fibrillation before index
procedure. Parahisian origin were confirmed in all cases by pacing
manoeuvre. In AT group, activation mapping demonstrated an earliest
atrial activation preceded the atrial activation at the His Bundle by 18 ±
3 msec. All accessory pathway in WPW and ORT group were confirmed
by parahisian pacing. Detailed mapping showed earliest atrial potential
(ORT group) and ventricular potential (WPW group) during tachycardia
was located superoposterior to His Bundle. During ablation in all cases,
mapping was performed in aortic sinus and all cusps. Irrigation catheter
was required to eliminate tachycardia in 8 cases. His potential were not
found at the target ablation site. AT were terminated in all cases within
5 second and all accessory pathway was eliminated within 5 second.
Neither junctional beats nor PR prolongation was found during ablation.
No complication occurred. Post procedure echocardiography did not show
new aortic regurgitation. All patients were arrhythmia free after 1 year
follow up.
Conclusion : In patient with AT, ORT or WPW near the His bundle,
mapping in NCC is an viable option and catheter ablation is safe and
effective in this area.
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Abstract
Introduction: Cardiac Resynchronization Therapy (CRT) is established
treatment for patients with advanced symptomatic systolic heart failure.
Despite the advancement of implantation equipments and improved
implantation technique, stability of left ventricular (LV) pacing lead is
still the major obstacle to success. Attain Stability (model 20066) is a 4-F
bipolar steroid eluting LV lead and it had novel active fixation mechanism
by using side helix. The aim of this study was to assess the performance
of Attain Stability LV lead and compared this lead performance to other LV
leads (model 4195, model 4194 and model 4193).
Methods: This study evaluated 188 patients (103 men, age 62.6±8.7 years)
who had undergone CRT implantation were studied. Four different types
of LV leads were implanted during index procedure (1) model 4195 (n=82),
(2) model 4193 (n=61) and (3) model 4194 (n=32), (4) model 20066 (n=13).
Pacing threshold, impedance, sensing and number of dislodgement were
analyzed at implant, 3 months and 6 months.
Results: Attain Stability (model 20066) was successfully implanted in
13/13 patients (100%). During the follow-up time of 6 months, pacing
threshold of these leads were 1.4 V@ 0.5 msec (model 4193), 1.2V @ 0.5
msec (model 4195), 1.1V @ 0.5 msec (model 4194) and 1.4V@0.5 msec
(model 20066) (p=NS). R wave were 14.8mV (model 4193), 16.5mV (model
4195), 14.9 mV (model 4194) and 15.2 mV (model 20066) (p=NS). Lead
impedance were 570 ohms (model 4193), 560 ohms (model 4195), 550
ohms (model 4194) and 560 ohms (model 20066) (p=NS). Numbers of lead
dislodgements were: model 4193 = 3%, model 4195 = 1%, model 4194 =
3% and model 20066 = 0%. No major complication was recorded during
implantation.
Conclusion: Among patients who underwent CRT implantation, Attain
stability LV lead had an excellent performance and there was high rate of
successful implantation. Its active fixation mechanism may lead to better
stability and it did not associated with extra-procedural complication. Also
it permits specific placement of LV lead in designated location.

Introduction: Symptomatic frequent premature ventricular complexes
(PVC) is common and may cause left ventricular (LV) dysfunction in certain
subgroup of patients. Catheter ablation of PVC is an effective treatment
modality and achieved a cure rate of 90% in right ventricular outflow tract
(RVOT) PVC. However, catheter ablation in non RVOT PVC is suboptimal
compared to RVOT. In this study, we compared clinical outcomes of
patients underwent catheter ablation of PVC from different origins.
Methods: Ninety-nine consecutive patients (50 women, age 47.9±18.1,
LVEF 52.4%±9.3%) with drug refractory symptomatic frequent PVC were
studied. All patients underwent invasive procedure under 3D mapping
guidance in combination with irrigation catheter. Patients were followed
at 3 and 12 months. Acute success was defined as non-inducible clinical
PVC after ablation. Long-term clinical success was defined as either 90%
reduction of clinical PVC burden and freedom from symptom at 1 year
follow up.
Results: Fifty-four patients (55%) had PVC arising from RVOT and 45
patients (45%) had PVC arising from the non-RVOT. In non-RVOT group,
six were from anterior mitral annulus, three were from RV mid-septum,
nineteen were from LVOT sites, four were from tricuspid annulus, five
were from LV summit, the rest were from RV papillary muscle, LV
papillary muscle and mid posterolateral LV wall. Ten patients from RVOT
group and 9 patients from non RVOT group had history of ventricular
tachycardia. Duration of symptoms presented were 2.4±1.6 years in RVOT
group and 3.1±1.8 years in non-RVOT group. During index procedure,
procedure was successful in 53/54 patients with RVOT PVC. None of them
had complications. The acute successful rate was 42/45% in non-RVOT
group. One of them experienced transient complete heart block but
fully recovered during the procedure. No death occurred after catheter
ablation. After 1 year follow up, 4 patients (9%) with non-RVOT PVC (LV
summit=3, LV anterior mitral annulus=1) and 1 patient (2%) with RVOT
PVC had recurrence.
Conclusion(s): This study demonstrated a high success rate and
negligible complication for catheter ablation of PVC. Catheter ablation in
LV summit was less effective compared to other sites.
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Abstract

Background: Catheter contact force (CF) during radiofrequency ablation
correlates with lesion size and reconnection of pulmonary veins (PV).
Previous study has shown that the use of steerable sheath increases CF
when comparing to nonsteerable sheath, however the comparison was
made on different left atrial anatomy which may be the confounding factor
for CF. The aim of this study is to compare the CF with the use of steerable
sheath and nonsteerable sheath on the same patient.

Introduction: Cardiac conduction disturbances and the need for
permanent pacemaker (PPM) implantation is a well-known complication
after transcatheter aortic valve implantation (TAVI), and the reported
incidence is 19-33% in Western populations treated with MedtronicCoreValve prosthesis. We aimed to investigate the need for PPM insertion
after TAVI in East Asian patients.

Methods: 11 consecutive patients (9 male, mean age of 55.0 +/- 11.9
years) scheduled for atrial fibrillation (AF) ablation were recruited. Two
patients had persistent AF and all failed one antiarrhythmic agent. All
patients underwent PV isolation with SMARTOUCH® catheter (Biosense
Webster, US). Before PV isolation, ablation catheter was positioned at
the intended ablation points for PV isolation by a point by point fashion
using 1) nonsteerable transeptal sheath and after ablation catheter all
the intended lesion sets of PVI, the ablation catheter was positioned to
the same point as far as possible using 2) steerable transeptal sheath
support. The position of these points was marked on the 3D system and
the corresponding CF recorded. All the procedures were performed by the
same operator who was blinded to the CF.
Results: Total of 2812 location points were analyzed. The group 2 lesion
sets has higher CF compared to group 1 (13.44+/-10.77g versus 8.54 +/7.44 g, p<0.001). When divided each side PV into 6 segments, group 2 has
higher CF in all segments compared with group 1.The highest mean CF
are at the ant the inferior anterior segment for both left and right side.
The percentage of CF more than 10 g for the left side lesion sets ranges
from 13.0 to 60.3% for group 2 and 2.1 to 50.3% group 1; for the right
side lesion sets ranges from 47.2 to 63.8% for group 2 and 8.7 to 65.3% in
group 1. The percentage of CF more than 40 g for the left side lesion sets
ranges from 0 to 2.4% for group 2and 0% group 1; for the right side lesion
sets ranges from 2.4 to 7.7% for group 2 and 0 to 2.2% in group 1. Among
the 11 patients only in 2 patients CF are not significant higher in group 2
compared to group 1.
Conclusion: The use of steerable sheath improves CF without increase
risk of excessive CF for PVI when compared to nonsteerable sheath.
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Methods: This single-center study included 75 consecutive patients
underwent TAVI with the self-expandable Medtronic CoreValve
bioprosthesis between March 2013 and May 2015. All patients were
East Asian. Two patients were excluded for analysis due to pre-existing
PPM for AVB before TAVI. Patients were monitored by continuous
electrocardiography in cardiac care unit. Twelve lead ECGs were obtained
at baseline and daily after the procedure.
Results: A total of 73 patients (mean age 80.7±6.8, 49% male) were
included. At baseline, atrial fibrillation was noted in 17.8% patients. Firstdegree AV block was noted in 31.1% patients. Left & right axis deviations
were noted in 19.2% and 6.8% patients, respectively. Left bundle branch
block was noted in 6.8% and right bundle branch block was noted in 19.2%
patients. Overall, 16 patients (21.9%) required a PPM implantation for
conduction abnormalities (including high-degree AVB in 68.8% patients
and slow atrial fibrillation in 31.2% patients). PPM implantation was
performed at 4.4±3.3 days after TAVI (median 3.5 days, range 0 to 9 days).
The pre-existing right bundle branch block was the only predictor for PPM
implantation (p<0.001, OR 13.3, 95% CI 3.4-51.4).
Conclusions: In East Asian patients who underwent CoreValve TAVI,
21.9% require PPM implantation, and most of them (68.6%) developed
post-procedural high-degree AVB. Baseline right bundle branch block
independently predicted the need for PPM implantation after TAVI.
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Background: The relationship between pulmonary vein (PV) size and the
arrhythmogenic trigger of paroxysmal atrial fibrillation (PAF) remains
incompletely studied.
Methods: Twelve consecutive patients (age 56±12 years, 9 men and 3
women) with PAF underwent PV isolation were enrolled in the study.
Chest computed tomography (CT) was performed one day before the
ablation procedure. The CT images were imported into a 3D mapping
system (NavX) and were reconstructed into 3D images. The diameter and
volume of each PV was measured using the software incorporated in the
NavX system. The arrhythmogenic PV was determined by mapping of the
spontaneously initiating AF episodes using a duodecapolar spiral catheter.
Results: All patients had a single arrhythmogenic PV identified. All these
arrhythmogenic PVs are of superior pulmonary veins origin with 6 from
the left superior PV and 6 from the right superior PV. The diameter of the
arrhythmogenic PV was significantly larger than the non-arrhythmogenic
superior PV (19.7±5.2 mm vs. 16.4±3.1 mm, P =0.026). The diameter of
the arrhythmogenic PV was also greater than those of the inferior PVs.
In addition, the volume of arrhythmogenic PV was larger than the nonarrhythmogenic superior PV (7.2±3.9 mL vs. 4.7±2.5 mL, P =0.037). The
sensitivity, specificity, positive predictive value, and negative predictive
value of greater PV diameter in predicting arrhythmogenic PV trigger
were 91.7%, 91.7%, 91.7%, and 91.7% respectively.
Conclusions: Greater PV size can accurately predict arrhythmogenic
PV, which may be a useful anatomical marker to facilitate ablation of
arrhythmogenic foci during PV isolation in patients with PAF.

Background: Besides a reduction of lipid levels, stains got the substantial
and significant reduc-tions in the thromboembolic events from the recent
studies. Because patients with atrial fibrillation are associated with the
risk of thromboembolic events, we further investigate the association
of statins with the putative anti-thrombotic actions and in-vestigate the
underlying mechanisms. We thus conduct this study to clarify the potential mechanisms.
Methods and Results: Initially we conducted in vitro studies. Human
hepatoma cells (HepG2) were cul-tured and stimulated with simvastatin
10μM for different time intervals (2hrs, 6hrs, 12hrs, and 24hrs). We found
simvastatin increased the expressions of protein C after 2hrs (361±64%,
p<0.01) and 6hrs of stimulation (313±59%, p<0.01 ). In the in vivo study,
Wistar rats were fed with pure water (control) or simvastatin (5 mg •
kg-1 • d-1) for 1 week and 2 week. The serum protein C levels were
increased in the simvastatin group (7±2.2 unit/ml (control), 23.4±19.3 unit/
ml (1 week) and 23.4±18.2 unit/ml (2 weeks), respectively). Regarding
the possible mechanism of simvastatin induced pro-tein C expression,
we found that the level of hepatocyte nuclear factor (HNF) was also
increased in the HepG2 cells stimulated with simvastatin and in the rat
fed with simvastatin. The human protein C gene promoter was cloned into
the luciferase re-porter. We found that the protein C promoter activity
was increased by simvastatin, and this effect was inhibited by HNF
knockdown and constitutively active Rac1. (Control: 100±24%; simvastatin
2hrs: 361±64%; simvastatin 2hrs in HNF knock-down cells: 184±33%;
simvastatin 2hrs in Rac V12 cells: 195±43%). Dominant nega-tive Rac1
exerted a similar effect as simvastatin to increase protein C gene
promoter activity, and was also inhibited by HNF knockdown.
Conclusions: Stains may modulate protein C expression through Rac 1
and HNF, and further studies to confirm the underlying possible signaling
pathways between Rac 1 and HNF were undertaken. The pleiotropic
anti-thrombotic effect of stains could also be implied in the treatment
of clinical conditions associated with thrombus formation such as atrial
fibrillation.
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Introductions: Total body iron stores are positively correlated with
oxidative stress, and serum ferritin level has been reported to be
associated with unfavorable cardiovascular outcomes. Whether serum
ferritin level predicts thromboembolic events for patients with AF is
unknown.

Abstract

Methods: The study population consisted of 634 consecutive patients with
AF in the Taiwanese population who had been followed up for a median
of 10.5 years. Thromboembolic end points were defined as ischemic
stroke/transient ischemic accident and peripheral embolisms. Clinical
factors associated with thromboembolic end points were identified by Cox
regression analysis. Different scoring systems were compared by receiver
operating characteristic (ROC) analysis.

Methods: This study included 62 patients with ventricular tachyarrhythmia
(VT). Of them, 28 patients had definite ARVC, 11 patients had borderline
ARVC, and 23 patients had idiopathic VT. 61 patients received
radiofrequency ablation procedure for ventricular arrhythmia. 33 healthy
subjects were enrolled as normal control.

Results: We found that components in the CHADS₂ scheme were
associated with an increased risk of thromboembolism. Patients
with higher baseline serum ferritin level were more likely to develop
thromboembolic events (HR=1.43, P=0.023 for highest tertile group
vs lowest tertile group after adjusting for CHADS₂ score). In patients
with low to intermediate CHADS₂ scores (0-1), serum ferritin level
may additionally identify patients with high-risk AF patients for future
thromboembolism.
Conclusions: We, for the first time, demonstrated that serum ferritin
level was associated with thromboembolic risk in Taiwanese patients with
AF. In addition to the conventional CHADS₂ scheme, the measurement
of serum ferritin level provides additional information on stroke risk
assessment.

Introduction: The aim of study was to screen the circulating miRNAs in
patients with arrhythmogenic right ventricular cardiomyopathy (ARVC)
and correlate it with the electrophysiological characteristics and outcome
of catheter ablation.

Results: In the first stage, 84 cardiac related miRNAs were detected in
the 13 definite ARVC and 13 normal subjects by microarray analyses
of microRNA expression profiles. The blood levels of 11 miRNAs were
found to be upregulated and 6 miRNAs were found to be downregulated
in patients with definite ARVC. To validate the result of miRNA array, we
selected the miRNAs whose blood level was 4 times higher (has-let-7e,
miR-122-5p, 144-3p, 145-5p, 185-5p, 195-5p and 494) or lower (miR-107,
142-3p, 150-5p, 378a-3p) than that in normal subjects for further analysis
by real time PCR. The results of real time PCR in circulating miRNA
level were proportioned to the result from the PCR array. There was no
significant correlation between miRNA and patient characteristics, such
as age, sex, HTN, DM, cardiovascular disease, LVEF, cardiac chamber size
in either definite ARVC group or all VT group. The definite ARVC patients
with recurrent ventricular tachyarrhythmia after catheter ablation had
a higher circulating has-let-7e and miR-494 compared to those without
recurrence.
Conclusion: Higher circulating has-let-7e and miR-494 might predict the
recurrent ventricular tachyarrhythmia after catheter ablation in patients
with ARVC.
Keywords: arrhythmogenic right ventricular cardiomyopathy, microRNAs,
ventricular tachyarrhythmia, mortality, biomarker
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SPONTANEOUS MORPHOLOGY ALTERNATION IN
VENTRICULAR TACHYCARDIA ORIGINATED FROM
PAPILLARY MUSCLE

ABLATION OF VENTRICULAR TACHYCARDIA ORIGINATED
FROM PAPILLARY MUSCLE WITH AUTOMATIC PACEMAPPING MODULE
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Abstract

Abstract

Introduction: Ventricular arrhythmia (VA) originated from papillary muscle
(PM) was known to conduct through multiple exits from a single focus.
By using the morphology comparison algorithm embedded in software,
we analyzed the coupling interval and morphology of spontaneous VPC to
illustrate the multiple-exit phenomenon.

Introduction: Ventricular arrhythmia (VA) originated from papillary
muscle (PMs) was known to conduct through multiple exits with different
morphologies. The efficacy of activation mapping might be suboptimal due
to multiple spontaneous breakout points. Morphology may also change
after energy application because the breakout point changed to another
exit. We reported a new catheter ablation strategy for VA-PMs based on
pace mapping aiming at multiple exits.

Methods: Patients, who received the catheter ablation and were identified
as VA-PMs, had been enrolled in this study. The coupling interval and
the morphology had been evaluated with Bard LabSystem Pro with an
embedded pace-mapping module. The comparison result based on
VPC template of dominant morphology to the rest spontaneous VPC
had been calculated with an ECG average correlation (ECG-AC) value. A
perfect matching with same axis and amplitude would be represented as
100%. Patients with pacemaker implantation and idiopathic ventricular
arrhythmia originated from right ventricular outflow tract (RVOT) had
been used as reference.
Results: Total 7 cases of VA-PMs, 2 cases of VA-RVOT and 3 case of
pacemaker implantation (PPM) had been enrolled. The morphology
alternation could be observed with visual inspection in 3 cases of VAPMs. (Figure. 1) The mean ECG-AC value of VA-PMs were lower than
both VA-RVOT and PPM groups. The degree of morphology variation,
evaluated with standard deviation of ECG-AC in each patient, was higher
in VA-PM group. Scatter plot for of ECG-AC and coupling interval showed
dumbbell pattern in some cases suggested the presence of more than 2
morphologies.
Conclusions: Different morphologies were characeterized with different
coupling interval suggested the presence of multiple preferential
conduction exits.

Methods: Patients, who received catheter ablation for VA-PMs, were
enrolled. Both activation mapping and pacemapping were used at
begining. Once the morphology of VT/VPC changed, pacemapping alone
based on new QRS would be used. With the aid of commercialized
automatic pacemapping software, all the previous paced beats before
morphology alternation were recorded. Comparison with new VT/VPC
morphologies could be calculated automatically without repeated pacing
at the same points checked in last cycle. The procedure would be repeated
until elimination of all VT/VPCs.
Results: A 34-year-old female were enrolled with documented
pleomorphic VT of RBBB pattern, inferior axis, and V6 R/S ratio 0.4. The
first VT exit site was identified at base of anterior-lateral PM with best
correlation index 0.916(CI).(Figure 1) Pacemapping was used later due to
reduced VPC burden and slight alternation of QRS morphology after 1st
RF attempt. After another 3 cycles, we identified total 4 exits around the
AL-PM. No VT/VPC were identified or induced after last RF attempt.
Conclusions: We proposed a new ablation strategy that VA-PMs could
be ablated by elimination of all exits near the base of PMs by highthroughput pace-mapping software.
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Abstract
Purpose of the study: to compare results of endocardial vs epicardial
radiofrequency ablation of atrial fibrillation (AF).
Methods: Study included 118 consecutive patients with AF divided into 2
main groups. 1-st group of 86 patients experienced endocardial ablation.
Group parameters were: average age 56,4±8,3 years, AF duration 3,4±1,9
years, LA diameter 44,5±3,6mm. 2-nd group of 32 patients received
epicardial ablation. Group parameters were: average age 54,05±8,2years,
AF duration 3,6±1,9years, LA diameter 45,2±3,6mm. Observation period
was 16±4 month.
Results: At the end of observation in sinus rhythm were 64 patients
(74,4%) in 1-st. group, and 23 patients (71,9%) in the 2-nd group. So
endocardial and epicardial approaches did not differ in effectiveness
of AF-ablation. We also split groups by LA-size into 3 subgroups. 1)LA
less than 43mm, 2)LA 43 - 47mm, 3)LA more than 47mm. Effectiveness
as number(%) of patient in sinus rhythm in subgroups was as seen
below: endocardial-1 (LA less than 43mm) - 34 of 40 patients (85,00%),
endocardial-2 (LA 43-47mm) - 22 of 31 patients (70,96%), endocardial-3
(LA more than 47mm) - 8 of 15 (53,33%); epicardial-1 (LA less than
43mm) - 9 of 12 patients (75,00%), epicardial-2 (LA 43-47mm) - 9 of 13
patients (69,23%), epicardial-3 (LA more than 47mm) - 5 of 7 (71,430%).
This comparison showed that the efficacy of ablation in the group
endocardial-1 (LA less than 43mm) was significantly better than in the
group endocardial-3 (LA more than 47mm) (p less than 0,05 by Fisher
exact test), opposite in epicardial group results did not differ according to
the LA diameter.
Conclusion: Average effectiveness of endocardial and epicardial AFablation is similar, but diameter of LA does not play significant role on
results in epicardial group as it did in endocardial group with LA less than
43mm.
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Abstract
Background: There are some ablation strategies to treat left fascicular
ventricular; however, the method to predict the origin of this tachycardia
is not described.
Methods: The predictive value of Purkinje potential PP (B) was calculated
by using the additive of HV during sinus rhythm (A+B) and tachycardia (BA)/2. The earliest retrograde PP was mapped during tachycardia and the
relationship between predictive and mapped value was analyzed.
Results: Twenty-one consecutive left fascicular ventricular arrhythmia
patients were included in this prospective study. Four patients were
originated from left anterior fascicle, the mean HV interval was 50.3±8.3
ms and 30.3±11.6 ms during sinus rhythm (SNR) and tachycardia. The
earliest retrograde PP preceded the surface ECG by 34 ± 9.4 ms. Two
patients had failed procedure; 17 patients were originated from left
posterior fascicle, the mean HV interval was 49.2±4.6ms and -4.5±13.6ms
during SNR and tachycardia. At the target site, the earliest retrograde PP
preceded the surface ECG by 23.5±6.8 ms during tachycardia. Nineteen
patients with successful ablation were analyzed. The mean HV interval
during tachycardia and SNR were -0.9±16.8 ms and 49.5±4.6 ms. The
predictive value was similar to the mapped earliest retrograde PP
(24.4+9.1 ms, vs. 25.2+8.1 ms; P=0.76). The predictive earliest retrograde
PP has correlated with the mapped target (r=0.97, P<0.001).
Conclusion: The earliest retrograde PP can be calculated by HV interval
during SNR and tachycardia; this rule is also suitable to PVC originated
from left fascicle fibers.
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ANTIOGENSINOGEN PROMOTER POLYMORPHISM G-152A
IS ASSOCIATED WITH ACQUIRED ATRIOVENTRICULAR
BLOCK VIA MODULATING GENE EXPRESSION

PITFALL IN MANAGING CHEST DISCOMFORT WITH
WOLFF-PARKINSON-WHITE SYNDROME
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Abstract

Abstract

Background: Although it is well known that congenital atrioventricular
block (AVB) is closely related to gene mutation and functional alterations
of ion channels, limited information is available on the mechanism of
acquired AVB. It has been shown a close link between the arrhythmia and
rennin-angiotensin system (RAS). However, it remains to be determined
the role of the RAS in the pathogenesis of acquired AVB.

Introduction: Managing chest discomfort in mental retardation is difficult.
Wolff-Parkinson-White (WPW) syndrome on electrocardiography (ECG)
may make atrioventricular reciprocating tachycardia (AVRT) as the
assumed cause of discomfort. Electrophysiological studies (EPS) and
catheter ablation (CA) will be undertaken. However, pitfall exists.
Methods:
N/A

Methods: A total of 100 patients with documented AVB and 110 age- and
sex- matched control patients were screened for the angiotensinogen
(AGT) and gap junction protein-connexin 40 (Cx40) promoter
polymorphisms by gene sequencing and the angiotensin converting
enzyme insertion/deletion (ACE I/D) gene polymorphisms by polymerase
chain reaction-fragment length polymorphism assay, followed by an
association study between the gene polymorphisms and acquired AVB. A
luciferase assay was used to determine the transcriptional activity of the
promoter polymorphism. The interaction between nuclear factors and the
promoter polymorphism was characterized by an electrophoretic mobility
shift assay (EMSA).
Results: Association study showed that four polymorphic sites at positions
-6, -20, -152, and -217 in the AGT promoter are linked to acquired AVB;
however, the ACE I/D and Cx40 -44/+71 gene polymorphisms are not
associated with acquired AVB. The frequency of A dominant AA/AG
genotypes of A-152G polymorphism was significantly higher in the AVB
group than in the control group (29/100 vs. 9/112, OR 4.67, CI 2.09-10.47,
P < 0.001). The frequency of -152A allele was significantly higher in the
AVB group than in the controls (30/200 vs. 9/224, OR 4.22, CI 1.95-9.12,
P<0.001). EMSA and luciferase assays confirmed that nucleotide A at
position -152 modulates the binding affinity with nuclear factors and
yields a lower transcriptional activity than nucleotide G (P < 0.01).
Conclusions: Angiotensinogen A-152G gene polymorphism, which
modulates the transcriptional activity of the AGT promoter and gene
expression, may contribute to acquired AVB susceptibility.

Results:
A 38-year-old female presented for chest discomfort. She was mildly
mental retarded and of bilateral deafness. The 12-lead ECG revealed
sinus rhythm with manifested WPW syndrome (Figure A). The ECG
interpretation algorithm predicted the accessory pathway (AP) left
posteriorly sided. The cause of chest discomfort was assumed as AVRT.
EPS and CA were going to be done.
However, the blood pressure of the left lower extremity was markedly
lower than the others. A computerized tomography revealed Stanford type
B aortic dissection (Figure B and C). The EPS was canceled and aortic
stenting was done.
Because the AP was left sided, retrograde transaortic approach would
originally be done. If so, the concomitant aortic dissection may lead to
lethal complication during catheter manipulation. Antegrade transseptal
approach would be better. Pitifully, the patient refused CA after aortic
stenting.
Chromosome study made the diagnosis of Turner syndrome. The relation
of Turner syndrome and aortic dissection is already established. This
is the first reporting Turner syndrome case with concomitant WPW
Syndrome and aortic dissection.
Conclusions:
Pitfall exists in managing WPW syndrome and chest discomfort, especially
in cases unable to fully express. Detailed evaluation is critical to prevent
lethal complications.
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PERCUTANEOUS CLOSURE OF THE INADVERTENT
SUBCLAVIAN ARTERY CANNULATION DURING
PACEMAKER IMPLANTATION
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Abstract
Introduction: Misplacing the sheath into the subclavian artery during
the procedure of a pacemaker implantation is rare but might lead to
fatal hemorrhage. We report a case of accidental subclavian artery
cannulation during a pacemaker implantation and successfully treated by
percutaneous closure device.
Methods: N/A
Results: A 57-year-old man with history of atrial fibrillation and complete
atrioventricular block was admitted to implant a VVI single-chamber
pacemaker. The guide wire was misplaced into the left subclavian artery,
and was not recognized for the fact that the first attempt drew dark red
blood into the syringe and the blood flowed slowly and continuously
through the needle. Consequently, placement of a 7F Peel-Away
Introducer was carried out and resulted in inadvertent cannulation
and insertion of the 7F sheath into the left subclavian artery. Then the
implantation of pacemaker was successfully performed by placing a
7F Peel-Away Introducer in the left subclavian vein, through which the
right ventricular electrode was located at the right ventricular apex
(Figure 1). The 8F Angio-Seal device (St. Jude Medical, St. Paul, MN,
USA) was subsequently inserted and deployed to close the subclavian
artery cannulation. The patient showed no sign of local hemorrhage or
arterial occlusion. A repeat radiograph of the chest excluded hemorrhagic
complications including hemothorax.
Conclusions: The Angio-Seal closure device proved to be a rapid, effective,
and safe option for inadvertent subclavian artery cannulation during the
procedure of pacemaker implantation.

TROPONIN T ELEVATION AFTER A PERMANENT
PACEMAKER IMPLANTATION
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Abstract
Introductions: Tansvenous implantation of endocardial pacemaker leads
is found to be related to minor myocardial damage in small population
studies by detecting high sensitive cardiac troponins. However, it remains
unclear the incidence rate and the factors associated with cardiac
troponin elevation after the pacemaker implantation.
Methods: 374 patients (104 single-chamber pacemaker or ICD, 243 dualchamber pacemaker and 27 CRT/CRT-D) who had normal levels of cardiac
troponin T (CTNT) at baseline and underwent implantation of a permanent
pacemaker system (both generator and leads) were included in this study.
Serum levels of CTNT, CK-MB, and NTpro-BNP were measured at
baseline, 6 and 24 hours after the implantation procedure.
Results: Elevated CTNT levels were noted in 208 patients (55.6%) at 6
hours after the implantation, among which 29 patients (7.8%) had CTNT
levels exceeding the range of minimal myocardial damage (> 0.09 ng/
ml). While at 24 hours after the procedure, 87 patients were found to have
increased CTNT levels and 7 patients had high CTNT levels > 0.09 ng/
ml. Implantation of the pacemakers was successful in all patients and
none had clinical evidence of a acute coronary event during or after the
procedure. CTNT levels at baseline (0.011±0.005 vs. 0.015±0.007, p<0.001)
and the fluoroscopy time (2.89±2.60 min vs. 6.31±7.02 min, p<0.001)
were significantly different between normal and elevated CTNT groups.
Using Spearman’s correlation analysis, CTNT elevation was significantly
related to gender, CTNT levels at baseline, NTpro-BNP levels at baseline,
pacemaker types, RV leads locations, LVSD, LVEF and fluoroscopy time.
By Logistic regression analysis, gender, CTNT levels at baseline and
fluoroscopy time were independently associated
with CTNT elevation.
Conclusions: Pacemakers implantation is accompanied with CTNT
elevation in most patients within “minimal” myocardial damage range.
CTNT elevation was found to be independently related to gender, CTNT
levels at baseline and fluoroscopy time. In this setting, CTNT levels
kinetics are fast, characterized by early elevation and peak.
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THE RISK FACTORS OF NEW-ONSET ATRIAL FIBRILLATION
AFTER PACEMAKER IMPLANTATION
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Objective: Atrial fibrillation (AF) significantly increased the risk of
morbidity and mortality. The purpose of the study was to study the
incidence of AF in patients without previously documented AF, explore
the predictors of newly AF after PPM implantation in a Chinese cohort.
Methods: We prospectively studied 219 patients without documented AF
who underwent dual-chamber PPM implantation for sick sinus syndrome
(SSS) (n= 88) or atrioventricular block (AVB) (n=131). Information
regarding patients’ past history, clinical characteristics, medications
using and blood biochemical tests was obtained. Each patient was asked
to follow-up on 1 month, 3 months and 6 months after the pacemaker
implantation procedure, and once every six months afterwards. An AHRE
≥5 minutes and the atrial rate ≥180bpm was defined as AF. Results:
During follow-up of 884 ±180 days, AF was detected in 56(26%) patients,
among which 24 (27%) were in SSS group and 32 (24%) were in AVB
group (p=0.59). By using Kaplan-Meier survival curves with log-rank
test, SSS patients with Cum % VP <60% and AVB patients had the similar
morbidity of AF (p=0.446); While SSS patients with Cum % VP ≥60% had
a significantly higher rate of new-onset AF than AVB patients (p=0.026)
and SSS patients with Cum % VP <60% (p=0.018) during the followup period. On multivariate Cox regression analysis, higher Cum % VP
independently predicts higher morbidity of new detected AF(HR 1.05;CI
1.01~1.09;p=0.027)and AHREs (2minutes to 5minutes) (HR 1.014;CI
1.006~1.022;p=0.008)among SSS patients, after adjusting for baseline
covariates. Lager left atrial diameter was a predictor of new detected
AF (HR 1.51; CI 1.06~2.14; p=0.022) and AHREs (2minutes to 5minutes)
(HR 1.37; CI 1.13~1.64; p=0.001) in AVB patients by using the same Cox
regression model. Conclusion: The incidence of AF after dual-chamber
PPM implantation was relatively high in this Chinese cohort during followup of 884 ±180 days. High Cum % VP and larger left atrial diameter could
independently predict newly AF and AHREs (2minutes to 5minutes) after
dual-chamber PPM implantation in SSS and AVB patients, respectively.

Abstract
Introduction:The long-term outcomes of radiofrequency ablation (RFA)
in patients with Wolff-Parkinson-White syndrome (WPW) remain unclear.
We investigated the impact of RFA on the risk of coronary events and
mortality in WPW patients.
Methods:We conducted a prospective cohort study utilizing the Taiwan
National Health Insurance Research Database. Between 2001 and 2004,
patients with WPW (ICD9-CM: 426.7), with no prior CAD history (ICD9-CM:
410-414), aged over 18 years, and underwent RFA were identified. WPW
patients with the same enrollment criteria but without RFA were matched
with propensity-score 1:4 matching for confounding coronary risk factors.
The end point reached when patients were either hospitalized for unstable
angina and myocardial infarction (CAD) or developed mortality.
Results:A total of 1524 matched non-ablation WPW patients (Group 1)
and 381 ablation patients (Group 2) were included. After a mean followup of 8.2±4 years (interquartile range [IQR]: 11, 4.71-11), the ablation
group showed higher incidence of new onset events of hospitalized CAD
compared with non-ablation group (23 vs. 19/1000 person-years, P=0.02;
HR: 1.59, 95% CI: 1.22-2.07). Ablation group also demonstrated a lower
incidence of mortality compared to non-ablation group (17 vs. 31/1000
person-years, P<0.001; HR: 0.52, 95% CI: 0.40-0.67, P<0.001).
Conclusions:RFA of accessory pathway may decrease the overall
mortality; however, the insidious risk of coronary events increased during
the long-term follow-up (2-10 years).
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MADIT-II CRITERIA IS APPROPRIATE FOR SELECTING
PATIENTS FROM A MULTIETHNIC ASIAN COHORT WITH
ISCHEMIC CARDIOMYOPATHY FOR PRIMARY PREVENTION
IMPLANTABLE CARDIOVERTER-DEFIBRILLATOR
IMPLANTATION.
Authors
Robin cherian, Pipin Kojodjojo, Devinder Singh, Wee Tiong Yeo, SweeChong Seow and Toon Wei Lim. National University heart centre,
singapore, Singapore

Disclosures
R. Cherian: None. P. Kojodjojo: A - Consulting Fees/Honoraria; 1; St Jude,
Medtronic. D. Singh: A - Consulting Fees/Honoraria; 1; Medtronic. W. Yeo:
None. S. Seow: A - Consulting Fees/Honoraria; 1; St Jude, Medtronic,
Biotronik. T. Lim: A - Consulting Fees/Honoraria; 1; St Jude, Medtronic.

Abstract
Background: Mortality rates among Asian patients who fulfill Multicenter
Automatic Defibrillator Implantation (MADIT) II Trial criteria were lower in
earlier studies casting doubt on the appropriate use of primary prevention
implantable defibrillators (ICD) in non-Western populations. We examined
the effectiveness of primary prevention ICDs in Asian patients with
ischemic cardiomyopathy by studying event rates on follow up.
Methods: We followed 122 consecutive, multiethnic patients in a
Singaporean tertiary center for a median of 22 months after the
implantation of a primary prevention ICDs or cardiac resynchronization
therapy (CRT, n=72) defibrillators implanted from 2005 to 2013 for
ischemic cardiomyopathy who fulfilled MADIT II Trial criteria. Primary
outcome events were defined as death or ventricular arrhythmia requiring
appropriate ICD therapy (shock and/or anti-tachycardia pacing [ATP]).
Their outcomes were compared with the MADIT II Trial cohort.
Results: Of the study group, 89 % (109) were men; 53 % were Chinese.
Baseline characteristics were otherwise similar to the MADIT II cohort.
Median age at implantation was 62 ± 9 years. Mean LV ejection fraction
(EF) prior to implantation was 22 ±6%. Guideline directed medical
therapy compliance was high. All 25 deaths (20.5 %) during follow up
were nonarrhythmic while another 17 patients (13.9%) had arrhythmic
events (14 had shocks and 12 had ATPs). Two year survival of 82 ± 4 % was
similar to survival in the MADIT II ICD arm. Survival free of ventricular
arrhythmia was 75 ± 4 % at two years. Assuming that these arrhythmias
would be fatal without an ICD, this implies a relative risk reduction due
to ICD therapy of about 28% and which was comparable to that seen in
MADIT II. CRT patients had significantly more outcome events compared
to those without. Multivariate Cox regression analysis showed that
outcome events were not predicted by gender, race, age at implant, prior
EF, LV dimensions or CRT.
Conclusions: Event rates among our multiethnic Asian cohort were
comparable to the MADIT II trial cohort suggesting that Asian patients
benefit similarly from primary prevention ICDs based on MADIT II criteria
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THE RELATIONSHIP BETWEEN PERICARDIAL AND
THORACIC PERI-AORTIC ADIPOSE TISSUE BURDEN AND
SURFACE ELECTROCARDIOGRAM VARIABLES
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Abstract
Introduction: We aim to determine the association between the burden
of pericardial or thoracic periaortic fat and the 12-lead electrogram
(ECG) abnormalities in asymptomatic population undergoing primary
cardiovascular health surveillance.
Methods: In this cross-sectional study, 3087 consecutive participants
(mean age 47.3 years, 14.5% female) who underwent a primary
cardiovascular health survey in Taiwan were enrolled. We measured
pericardial (PCF) and thoracic peri-aortic (TAT) adipose tissue volumes
by 16-slice multi-detector computed tomography (MDCT) (Aquarius 3D
Workstation, TeraRecon, San Mateo, CA, USA) and related these to surface
ECG variables.
Results: More leftward P-wave axis, longer PR interval, and more leftward
QRS axis were strongly associated with greater PCF and TAT volumes
(all p<0.05). Longer QRS duration and QTc interval were significantly
associated with PCF (p<0.001) but not TAT volume. Shorter QT interval
and leftward T-wave axis were associated with TAT but not PCF. These
relationships persisted after adjustment in multi-variable models (Table).
Conclusions: We observed the PCF and TAT burdens may have distinct
effects on 12-lead ECG variables including P wave axis, PR interval, QRS
wave axis, QT interval and T wave axis, which implicated that visceral
adiposity exerts certain electrophysiological effects on adjacent cardiac
structures.
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CATHETER ABLATION OF VENTRICULAR ELECTRICAL
STORMS IN PATIENTS WITH ACUTE MYOCARDIAL
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COMPARISON OF ELECTROPHYSIOLOGICAL
CHARACTERISTICS, SUBSTRATE PROPERTIES, AND
CLINICAL OUTCOME
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Abstract

Abstract

Introduction: Both non-ischemic and VPC-induced cardiomyopathies can
cause fetal ventricular arrhythmias and sudden cardiac death. We aimed
to investigate electrophysiological difference of ventricular arrhythmia
between two cardiomyopathies.

Background: Ischemic ventricular tachyarrhythmias presenting with
electrical storm (ES) can occur in patients with acute myocardial
infarction (AMI) and chronic ischemic cardiomyopathy (ICM). However,
the electrophysiological characteristics and clinical prognosis of
radiofrequency catheter ablation (RFCA) for ventricular arrhythmias (VAs)
in two situation have not been compared previously.
Methods: From 2011 to 2014, 13 patients (age: 68.4±14.0, 10 male) with
AMI ES (within 14 days) and 21 patients (59.3±17, 20 male) with ICM ES
undergoing RFCA for refractory electrical storm after adequate coronary
intervention were consecutively enrolled. Baseline characteristics,
electrophysiological and substrate properties were extracted for analysis.
Results: Patients with AMI ES had lower LVEF, higher burden of VT/
VF, and more VA morphologies. RFCA for VT/VF storm were performed
7.4±3.3 days after AMI with more hemodynamic support needed
(IABP±ECMO). The substrates of AMI VT/VF were characterized by larger
endocardial scar area (68.7±14.5% vs. 21.4± 13.0%; P<0.001), limited
abnormal electrograms (9.3±2.2% vs. 13.6±4.6%; P<0.01), and rarely
identified isthmus. Purkinje-triggered VF was exclusively identified in
12 of 13 AMI patients. Acute success/partial success/failed ablation was
achieved by RFCA in 5/6/2 AMI patients and 18/3/0 in ICM (P=0.01). After
ablation, VT/VF episodes significantly decreased in both groups (P<0.001).
Short-term (up to 30 days) follow-up of 21±7 days, mortality was
significantly higher in AMI groups (6 vs. 1, Log-rank P<0.001). However,
clinical outcome and recurrences of VT/VF of the remaining subjects in
AMI groups were similar to those in ICM groups during long-term followup (1 year).

Methods: Eighteen rabbits, randomized to control, VPC and HF groups.
Pacemakers were implanted to LV apex to produce 50% VPC burden
for 5 weeks in VPC group. In HF group, pacemaker was programmed to
rapid ventricular pacing of 400 bpm for 4 weeks. All rabbits received a
high-density contact multielectrode plaque mapping after induction of
sustained VT/VF. Ventricular myocardium were harvested for Western blot
and Trichrome stain.
Results: The ventricular ERPs lengthened in HF group, but comparable
in VPC group, compared to control (Fig A). The VF inducibility was highest
in HF group (65±3%, p=0.005), and higher in VPC (48±5%, p=0.002) group,
when compared to control group (13±2%), respectively. During induced
tachycardia, the VF CL and DF were shorter and higher in VPC group,
and longer and lower in HF group, when compared to those in control
group (Fig B&C), respectively. Western blot showed different changes of
calcium handle proteins (CaV1.2, SERCA and NCX) in VPC and HF groups,
compared to control (Fig D). Severe fibrosis was noted in HF group and
moderate fibrosis in VPC group, compared to control, respectively (Fig E).
Conclusions: Both VPC-induced cardiomyopathy and non-ischemic
cardiomyopathy cause fetal vetricular arrhythmia with diametrical CL
and DF. Different expressions of calcium handling proteins and variable
degrees of fibrotic remodeling account for the opposite result.

Conclusion: Patients with ventricular electrical storm during acute
and chronic ischemic phases displayed different electrophysiological
characteristics and substrate properties, which provided pivotal
information for selected intervention and ablation strategies in
amelioration of electrical storm.
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TWO CENTRE, SINGLE OPERATOR, EXPERIENCE
ON CONVENTIONAL COX-MAZE PROCEDURE, AND
MINIMALLY INVASIVE COX MAZE PROCEDURE FOR ATRIAL
FIBRILLATION

EPICARDIAL VENTRICULAR TACHYCARDIA ABLATION
USING CRYOABLATION GUIDED BY INTRAOPERATIVE
ELECTROANATOMICAL MAPPING VIA A MINIMALLY
INVASIVE LEFT THORACOTOMY IN HYBRID OR
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Abstract
Introduction: Cox MAZE procedure is commonly done in association
with other open heart procedures in patients with atrial fibrillation
(AF). Cox MAZE IV procedure using alternative energy sources has been
shown to have similar success rate to the gold standard Cox MAZE III.
Advancements in technique have resulted in development of minimally
invasive approach via thoracotomy to performing Cox MAZE procedure.
This report has 2 aims: firstly to evaluate the surgical outcomes for
patients who underwent conventional and minimally invasive MAZE
procedures for AF; and secondly to look at risk factors associated with
relapse of AF in the cohorts
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Abstract

Methods: Data was collected retrospectively for 25 patients in the
conventional Cox MAZE arm and 6 patients in the minimally invasive Cox
MAZE arm. All operations were performed in two medical centres from
May 2012 through to March 2015. Patients’ rhythms were ascertained at
specified time points, namely the post-operative phase, 1, 3, 6, 9 and 12
months. Data was analysed using a database containing demographic and
echocardiographic variables

83-year-old man with inferior MI (EF 15%) presented with VT storm
refractory to medical therapy. Endocardial ablation was unsuccessful in
eliminating his VT (Fig A & B). He had daily VT episodes with recurrent
syncope and repeated ICD shocks despite escalating doses of amiodarone.
Percutaneous epicardial approach was too risky given prior CABG.
He underwent open surgical epicardial ventricular cryoablation guided by
intraoperative 3D electroanatomical mapping (EAM) via left thoracotomy
in Hybrid OR.
An epicardial bipolar EAM voltage map was created using a Navistar
catheter on CARTO 3. The ablation catheter was roved over the LV
epicardial surface under visual, fluoroscopic, and EAM guidance (C). The
map demonstrated a large inferobasal scar (D), correlating well with
previously delineated endocardial scars.

Results: 3 patients intended for minimally invasive Cox MAZE were
converted to conventional Cox MAZE via median sternotomy approach
intraoperatively. In the conventional Cox MAZE cohort, 3 patients had
standalone AF surgery. Overall freedom from AF was 83%, 74% and 65%
at the 6, 9 and 12 months respectively. There was one mortality in the
group. In the minimally invasive Cox MAZE cohort, overall freedom from
AF was 67% at last follow up with one mortality. All cases were standalone
AF surgeries. In the conventional Cox MAZE cohort, factors associated
with AF recurrence were: larger baseline LA diameter and LA volume,
persistent / longstanding persistent AF, longer preoperative AF duration,
and smaller post- operative LA area and volume reduction.

VT was non-inducible with epicardial PES, thus substrate modification
targeting the inferobasal scar was performed. Fractionated late
potentials in the scar were identified, with pacemaps matching clinical
VT morphology. Using fluoroscopic and EAM guidance, the cryoablation
catheter was positioned alongside the mapping catheter (E & F) to ablate
the region of interest, with the goal of completely ablating the inferior
scar. Four 4-minute ablations were performed. After cryoablation, there
were no late potentials and scar was electrically inexcitable at 50mA
pacing. There was no inducible VT on repeat PES and burst pacing. There
were no complications.
He has no recurrent VT after 6 months of follow-up.

Conclusions: This two centre experience with conventional and minimally
invasive Cox MAZE showed similar success rate at the 12 month mark.
However, a larger sample size in the minimally invasive Cox MAZE cohort
is needed for better comparison with the conventional MAZE group.
Factors associated with AF recurrence in the conventional Cox MAZE
cohort is consistent with those quoted in existing AF literature

Conclusions: Open epicardial cryoablation via thoracotomy can be safely
and effectively performed with intraoperative EAM guidance for substratebased VT ablation.
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NOVEL TECHNIQUE FOR IMPLANTATION OF
TRANSVENOUS ICD LEAD ACROSS CHRONICALLY
OCCLUDED SUPERIOR VENA CAVA

SUCCESSFUL CATHETER ABLATION OF VENTRICULAR
ARRHYTHMIAS ARISING FROM THE RIGHT CORONARY
CUSP OF THE SEPTAL SUMMIT: ANATOMICAL
APPROACH INTEGRATING ECG CHARACTERISTICS AND
INTRACARDIAC ECHOCARDIOGRAPHY (ICE) IMAGING
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Abstract
A 53-year-old female with cardiac sarcoidosis on chronic steroid therapy
was admitted for implantation of primary prevention ICD. Bilateral
peripheral venograms revealed a totally occluded left-subclavian system
(Fig A) and complete SVC occlusion with venous drainage via an Azygous
system (B & C). A subcutaneous-ICD was implanted (D) but subsequent
pocket infection necessitated system explantation. Surgical lead
placement was deferred and an attempt was made to cross the venous
obstruction.

Abstract
Introduction: Ventricular arrhythmias (VAs) commonly originate from the
superior septal aspect of the ventricular outflow tracts (OT) in the absence
of structural heart disease. We describe an anatomical approach to
mapping and ablation of VAs arising from the ventricular septal summit.

An Agilis sheath and a 7 Fr sheath were advanced to the superior and
inferior aspects of the obstruction respectively. Simultaneous contrast
venography revealed a 1.5cm central occlusion (E). A 7Fr dilator was
advanced through the Agilis sheath (F). Multiple wires were used in an
attempt to cross the occlusion but this proved unsuccessful. After viewing
the sheath orientation in multiple fluoroscopic views, the back end of a
stiff Glidewire was placed through the Agilis and used to puncture and
cross the occlusion (G). A 4Fr multi-purpose angiography catheter was
advanced across the occlusion followed by contrast administration to
verify location (H). The GlideWire was exchanged for a 0.032 J-tipped wire,
which was guided into the right axillary vein (RAV) (I). A right deltopectoral
pocket was created and RAV access was obtained. The J-tip wire was
secured with a Gooseneck snare (J) and pulled through the pocket (K).
A long 8Fr sheath was railed over the wire past the occlusion (L) and a
single Biotronik Linox Smart VDD lead was placed in the right ventricular
apex (M).
Conclusions: ICD implantation through complete SVC occlusion can be
safely performed using a femoral approach and axillary snaring.

Methods: All patients undergoing successful idiopathic OT VAs ablation
from septal region with structurally normal hearts between 2006 and 2010
were studied. Multipolar electrode, intracardiac echocardiography (ICE)
and RF ablation (RFA) catheters were deployed percutaneously. Realtime 3-D electroanatomical map (EAM) of septal summit was constructed
using CartoSound (Figure B). 12-lead ECG was recorded. Activation and
pacemapping were performed.
Results: VA arising from septal summit was defined by ICE, EAM
and fluoroscopy. Variability in precordial transition and 12-lead ECG
morphologies were observed. Characteristic 12-lead ECG features of VAs
successfully ablated from the RCC were highlighted by LBBB, positive
R wave in Lead I; taller R wave in Lead II than Lead III and S wave in
aVR greater than aVL (A). Septal summit RFA was guided by ICE (C).
Systematic pacemapping using the patient as their own control efficiently
localized the earliest site of origin for successful RFA (D).
Conclusions: VA from the posterior septal summit
(1)can be safely and successfully ablated by utilizing the 12-lead ECG,
imaging with ICE, EAM and fluoroscopy;
(2)are characterized by +’ve R wave Lead I; R wave Lead II>III and S wave
aVR>aVL;
(3)variability in BBB morphology and precordial transition are due to
normal anatomic variation and one can use patient as own control with
pacemapping to confirm RCC origin
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STRATEGIES TO PREVENT INAPPROPRIATE SENSING/
THERAPIES BY SUBCUTANEOUS ICD IN THE SETTING OF
UNIPOLAR PACING FROM AN ABDOMINAL EPICARDIAL
PACEMAKER IN A PATIENT WITH MUSTARD ATRIAL
SWITCH AND UNREPAIRED VENTRICULAR SEPTAL
DEFECT
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Abstract
A 49 year-old-man with transposition of the great arteries s/p Mustard
atrial switch underwent an abdominal epicardial dual chamber
pacemaker (PM) with unipolar RA and RV leads for post-operative heart
block; conduction subsequently recovered.
He suffered syncope from monomorphic VT (226bpm) warranting
secondary prevention ICD. However, and endovascular system could not
be implanted due to unrepaired, large VSD with bidirectional flow. CT
surgery felt an epicardial ICD could not be readily implanted given prior
sternotomy and complex baffling. After a thorough discussion of risks and
benefits, a subcutaneous ICD (SQ ICD) was implanted. (Fig A)
Since his AV conduction recovered, PM was reprogrammed to VVI 40bpm,
so that even if pacer spikes were double counted, the total rate would not
satisfy VT detection criteria by the SQ ICD.
At a sensitivity of 4mV, PM EGMs (B) showed VF undersensing, but not for
long enough to trigger pacing, which could potentially saturate the SQ ICD
amplifier and inhibit detection of VF by the SQ ICD. When sensitivity was
decreased to 2mV, PM EGMs (C) revealed good VF detection, again with
no pacing. On both occasions, the SQ ICD sensed VF and defibrillated the
patient with a single 65J shock.
Conclusions: In this patient with a unipolar pacemaker and
hemodynamically significant VT, we implanted a SQ ICD. By programming
the PM appropriately, the risk of double counting paced beats leading
to inappropriate SQ ICD therapy was minimized. Additionally, as the
pacemaker was able to sense VF and inhibit pacing, the risk of PM pacing
preventing the SQ ICD from sensing VF is small.
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UTILIZATION OF DIRECT ENDOCARDIAL VISUALIZATION
TO OVERCOME ANATOMICAL PITFALLS INCLUDING
POUCHES, PECTINATE AND PROMINENT RIDGES DURING
CHALLENGING CAVOTRICUSPID ISTHMUS CATHETER
ABLATION
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Abstract
A 64-year-old woman with recurrent symptomatic cavotricuspid isthmus
dependent (CTI)-atrial flutter (AFL) presented for radiofrequency (RF)
ablation after requiring multiple electrical cardioversions and failing
multiple antiarrhythmic agents. The novel direct endocardial visualization
(DEV) ablation catheter was used to successfully deliver radiofrequency
(RF) energy under direct endocardial visualization to create a CTI ablation
line.
Full-color endocardial visualization endoscopic images of the complex
CTI anatomy were digitally mapped using the DEV ablation catheter
that incorporated a fibreoptic camera at the distal hood face. A normal
saline irrigation rate of 15ml/min was delivered during visual mapping to
maintain an unobstructed field of view. Ablations were performed under
visualization using a titrated power from 12 to 20W for 30 seconds with an
irrigation rate at 25mls/min.
The unique in vivo images depict a highly complex and variable CTI
anatomy. Dynamic CTI structures within a pressurised contracting right
atrium (deep ridges, blind-looped pouches and pectinate muscles) could
be appreciated through the endoscopic camera. The DEV endoscopic
endocardial images Pre- and Post- creation of RF ablation lesions over
the CTI are illustrated in the left anterior oblique (Figure) orientation over
a background of a Navx 3D-electroanatomical map of the right atrium.
This patient’s clinical AFL terminated during ablation but prior to line
completion. Pacing via the virtual electrode of the DEV catheter was able
to confirm bidirectional conduction block across the CTI. There were no
procedural complications. She has remained AFL free at 12-month followup.
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PRELIMINARY RESULTS FROM A NOVEL CARDIOGENETIC
CLINIC IN INDIA

PROGNOSTIC SIGNIFICANCE OF ACUTE TERMINATION
OF ATRIAL FIBRILLATION DURING ABLATION FOR
PAROXYSMAL ATRIAL FIBRILLATION
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Introduction: The role of a multidisciplinary team in the management of
patients with inherited diseases of the heart (IDH) is recognised globally.
However, this concept is yet to gain momentum in India.

Abstract
Introduction: Termination of atrial fibrillation (AF) is preferred endpoint
of persistent AF ablation. However the prognostic importance of acute
termination of AF during ablation in the setting of paroxysmal AF is not
well known. The purpose of this study was to evaluate the prognostic
significance of AF termination during ablation for paroxysmal AF.
Methods: This study enrolled 44 patients (36 male [81.8%], age 56.3 ±
8.5 years- old) with paroxysmal AF who underwent AF ablation without
restoration to sinus rhythm after AF induction. Circumferential pulmonary
vein isolation was performed in all patients. Additional lesions were at
the discretion of the physician. The primary endpoint was absence of any
atrial tachyarrhythmias after single ablation procedure.

Conclusions: No AF termination during ablation in the setting of
paroxysmal AF is a poor prognostic sign for recurrence of atrial
arrhythmia.
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Results: AF was terminated in 36 of 44 patients (81.8%) by ablation.
Electrical cardioversion was performed to restore sinus rhythm in the
other patients. During a mean follow-up of 19.7 ± 9.4 months, 29 of 36
patients (80.6%) with AF termination and 3 of 8 patients (37.5%) without
AF termination remained free of atrial tachyarrhythmias after single
ablation procedure. Kaplan-Meier survival analysis showed that the
patients without AF termination showed significantly higher incidence of
arrhythmia recurrence (P = 0.029).
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Methods: Patients with clinical suspicion of IDH were invited to the
cardiogenetic clinic (CGC) run by a physician experienced in the workflow
of a CGC, a paediatric cardiologist, an electrophysiologist, a geneticist
and a nurse who met monthly. Complete medical and family histories,
and a 3-generation pedigree chart were documented, genetic counselling
provided and written informed consent for genetic testing obtained.
Results: Of the 22 patients seen from January-June 2015, low Schwartz
score, non-corroborative family history and identification of other
causes helped to rule out a genetic aetiology in 6 patients. Among
the remaining 16 patients (6.7±8.2 years, 56% male) from 13 families,
inherited cardiomyopathies and cardiac channelopathies were suspected
in 10 (67%) and 6 (33%) patients respectively (Figure 1). Family history of
young unexplained sudden cardiac arrest/death was present in 10 (67%)
patients. All patients were receiving appropriate treatment and were
under regular follow-up; however, incomplete history and insufficient
counselling were noted. Genetic testing is underway in 12 patients (results
are expected by September 2015).
Conclusions: IDH, the most common non-coronary cause of death in
young, are best managed in a CGC. It takes team work and collaboration
among healthcare professionals to cater to the medical, emotional and
social needs of affected families. A working model for a CGC has been
established in a tertiary cardiac care facility in India.
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GERANYLGERANYLACETONE (GGA) AND GGADERIVATIVES REDUCE ACETYLCHOLINE-ACTIVATED K+
CURRENT IN MOUSE ATRIAL CARDIOMYOCYTE ; POSSIBLE
MECHANISM FOR AF SUPPRESSION

REMOTE MONITORING ENABLES SIGNIFICANTLY EARLIER
DETECTION OF CARDIAC IMPLANTABLE ELECTRONIC
DEVICE ALERTS COMPARED TO CONVENTIONAL INOFFICE DEVICE CHECKS
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Abstract
Atrial fibrillation (AF) is the most common sustained arrhythmia. AF
is caused by inflammation, oxidative stress, and various structural
heart diseases. An important key factor in AF promotion is that atrial
cardiomyocytes have constitutively active acetylcholine-activated K+
(IKACh) current that is enhanced by the tachycardia. Furthermore, it is
known that heat shock proteins (HSPs) are involved in the protection
against different forms of cellular stress and recent investigators reported
that the HSP inducing compound geranylgeranylacetone (GGA, also known
as teprenone) prevents atrial remodeling and attenuates the promotion of
AF. Whether GGA and GGA-derivatives prevent the acetylcholine-activated
K+ current is unknown.
Methods: We examined the effect of HSP inducer GGA and 5 derivatives
on IKACh current in mouse atrial cardiomyocytes. In the present study,
the IKACh current was recorded using a nystatin-perforated whole cell
patch-clamp technique following activation by acetylcholine (10 μM for
2 min). After the measurement of the baseline IKACh current, atrial
cardiomyocytes were treated with GGA 10μM or a derivative of GGA
(NYK9274, NYK9308, NYK9354, NYK9356 or NYK9376) for 10min and the
IKACh current was re-measured.
Results: IKACh current in mouse atrial cardiomyocyte treated with
acetylcholine (10 μM) was significantly increased, which was markedly
attenuated by GGA 10μM treatment (n=5, peak; 54±11.2%, quasi-steadystate; 58±11.4%, p<0.001). In addition, the effects of the GGA derivatives
on IKACh were evaluated with same experimental protocol. Our results
showed that next to GGA, also NYK9308 and NYK9356 significantly inhibit
both peak and quasi-steady-state IKACh. In contrast, NYK9274, NYK9354
and NYK9376 had no effect on IKACh.
Conclusion: This study provides important evidences that the HSP inducer
GGA facilitates its potent antiarrhythmic effect by inhibiting IKAch, which
underlies electrical remodeling in mammalian atrial cardiomyocytes.
Furthermore, two GGA derivatives, NYK9308 and NYK9356, with improved
pharma-chemical properties compared to GGA, reveal similar protective
effects compared to GGA, and provide important background information
for the use of GGA and GGA-like compounds in patients with AF.
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Abstract
Introduction: Remote monitoring (RM) allows the transmission of device
checks and alerts from home via a secured server. This has shown to
improve patient safety by notifying the physician earlier of alerts and
hence allowing timely intervention. We compared the duration of time
from event occurrence to its identification, defined as actionable alert
(AA) between patients with RM as compared to patients only on routine
in-office (RIO)
checks.
Methods: All patients with cardiac implantable electronic devices (CIED)
were reviewed over a 12 month period. AA included battery depletion;
ventricular tachycardia/fibrillation (VT/VF) episodes; lead impedance or
threshold variation >20% changes.
Results: The RM systems used were: Carelink (Medtronic, Minneapolis,
MN, USA) (54%), Biotronik home monitoring (Biotronik, Berlin, Germany)
(37%) and Merlin (St Jude Medical, Inc, St Paul, MN, USA) (9%). 768
Implantable cardiac defibrillator (ICD)/ Cardiac resynchronisation
therapy- defibrillators (CRT-D) patients and 1517 permanent pacemaker
(PPM) patients had a total of 6655 device checks over a period of twelve
months. 6132 device checks were performed in the RIO group (43% PPMs,
57% ICDs/CRT-Ds) versus 523 device checks in the RM group (29% PPMs,
71% ICDs/ CRT-Ds). The RIO group had 4.1 % (n=251) AA- 36 battery
depletion, 32 lead alerts and 183 VT/VF episodes. The RM group had 2.1%
(n=11) AA -10 VT/VF episodes and 1 lead alert. (p=0.0251)
The time taken from event occurrence to its identification via AA was
significantly shorter in the RM group: 12 days± 17.8 days (RM) vs 51
days± 66.2 days (RIO) (P<0.05).
Conclusion: There were significant lower number of AA in the RM group
but this may be limited by the small sample size. The time of event
occurrence to its identification was significantly shorter in the RM group
vs the RIO group. This allows early intervention and improves patient
safety.
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FREQUENT MONOMORPHIC VPCS INCREASED FETAL
ARRHYTHMIAS THROUGH DYSREGULATED CALCIUM
DYNAMICS AND HETEROGENEOUS MICROFIBROSIS
BETWEEN VENTRICLES

GENOMEWIDE METHYLATION PROFILES IN CORONARY
ARTERY ECTASIA
Authors
Nai Chen Chuang, Kuo-Liong Chien, Jyh-Ming Juang and Tzu-Pin Lu.
National Taiwan University, Taipei, Taiwan

Authors
Yu-Hui Chou, Hiroshi Tasaka, Li-Wei Lo, Wei-Lun Lin, Ling-Hui Chiang,
Shih-Lin Chang, Yenn-Jiang Lin and Shih-Ann Chen. Taipei Veterans
General Hospital, Taipei, Taiwan

Disclosures
N. Chuang: None. K. Chien: None. J. Juang: None. T. Lu: None.

Disclosures

Abstract

Y. Chou: None. H. Tasaka: None. L. Lo: None. W. Lin: None. L. Chiang:
None. S. Chang: None. Y. Lin: None. S. Chen: None.

Introduction: Coronary artery ectasia (CAE) represents the abnormal
dilation of the coronary artery. Till now, the underlying mechanisms
of CAE are not yet fully understood and the incidence rate of CAE is
approximately 5% in the whole world. Previous studies showed that
inflammatory response, smoking and hyperlipidemia are associated with
CAE, and interestingly all of them are related to methylation changes.
Although methylation changes have been shown as an important player
in coronary artery disease, its role in CAE remains unclear. Therefore, we
aimed to perform a genome-wide methylation analysis in CAE patients
and identify biomarkers for early diagnosis based on their changes in
methylation level.

Abstract
Introduction: Frequent VPCs are associated with heart failure and sudden
cardiac death. We aimed to evaluate the electrophysiological, ionic and
structural remodelings in rabbit VPC-induced cardiomyopathy.
Methods: Twelve rabbits, randomized to control, LV-VPC and RV-VPC
groups. Pacemakers were implanted to RV or LV apex to produce 50%
VPC burden for 5 weeks. After 5 weeks, all rabbits received a high-density
contact multielectrode plaque mapping after induction of sustained VT/VF.
Ventricular myocardium were harvested for Western blot and Trichrome
stain.
Results: Echocardiopgrahic results showing LVEF decreased in LVVPC, but comparable in RV-VPC group, when compared to baseline,
respectively (Fig A). The RV/LV ERPs were similar among 3 groups (Fig.
B). The VF inducibility was higher in LV-VPC (48±5%, p=0.002) and RV-VPC
(37±2%, p=0.002) groups, when compared to control groups (13±2%),
respectively. During induced VF, the LV tachycardia CL and LV-DF in
LV-VPC group, and RV tachycardia CL and RV-DF in RV-VPC group were
shorter and higher, when compared to those in control group (Fig C),
respectively. Western blot showed decreased SERCA and increased NCX
protein expressions in LV of LV-VPC and RV of RV-VPC rabbits, compared
to control, respectively. (Fig D). The degree of fibrosis was advanced in LV
of LV-VPC and RV of RV-VPC rabbits, compared to control, respectively
(Fig E).
Conclusions: Our results found higher VT/VF inducibility in frequent
VPC-induced cardomyopathy, associated with ionic channel and structural
remodelings in ipsilateral VPC ventricle, suggesting heterogeneity
between LV & RV increased the risk of ventricular arrhythmia and sudden
cardiac death.

Methods: A total of 12 CAE patients and 12 healthy controls were analyzed
using the Illumina Infinium HumanMethylation450 BeadChip in order
to identify significantly dysregulated methylation genes. Propensity
score approach is used to match the clinical characteristics between
CAE patients and controls. For each probe, a Wilcoxon rank sum test
was performed. Only the probes having a P value < 0.05 and Δβ > |0.1|
remained for further analyses. To characterize the biological functions of
genes with dysregulated methylation levels, two approaches including the
Database for Annotation, Visualization and Integrated Discovery (DAVID)
and gene set enrichment analysis (GSEA) were analyzed.
Results: The microarray analysis reported 165 probes (89 genes) were
with significant methylation changes. Functional characterization of the
89 genes using DAVID showed that their major pathways were involved in
immune response and inflammatory response. Similar analysis results
were observed in GSEA, revealing the genes related to TGF-beta signaling
pathway had the most significant changes in methylation levels in CAE
patients. Therefore, ten genes participating in the immune response
(HLA-DRB1, HLA-DQB1, C3, IRGM, HLA-DQA1, HLA-DQA2, TLR6,
LOC285830, NFASC, and PENK) were selected for further validation by
using pyrosequencing and enzyme-linked immunosorbent assay (ELISA).
Conclusion: In conclusion, this study identified important candidate CAEassociated genes involved in the immune response. They may serve as
potential biomarkers for CAE in the future.

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

75

Poster abstracts
FRIDAY POSTERS SESSIONS 1

FRIDAY 20 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
9:00:00 AM - 1:00:00 PM
PROLONGED PR INTERVAL PREDICTS NEW OCCURRENCE
OF ATRIAL FIBRILLATION IN PATIENTS WITH FREQUENT
PREMATURE ATRIAL CONTRACTIONS
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Abstract
Introduction: Prolonged PR interval has been associated with increased
risk of atrial fibrillation (AF). However, its clinical significance has not
been evaluated in patients with frequent premature atrial contractions
(PACs). We investigated whether prolonged PR interval predicts new
occurrence of AF and all-cause mortality in patients with frequent PACs.
Methods: We retrospectively analyzed 684 patients with frequent PACs
(> 100 PACs/day) who performed repeated 24 hour Holter monitoring
between April 1999 and June 2008. Prolonged PR interval was defined as
longer than 200 msec.
Results: Among 684 patients, 626 patients had normal PR interval (group
A), and 58 patients had prolonged PR interval (group B). After a mean
follow-up of 59.3 months, 14 patients (24.1%) in group B developed AF
compared to 50 patients (8.0%) in group A (P 95th percentile, HR = 2.266,
95% CI 1.107 - 4.636, P = 0.025], age [HR = 1.076, 95% CI 1.046 - 1.106, P <
0.001], and LA diameter [HR = 1.065, 95% CI 1.016 - 1.115, P = 0.008] were
associated with increased mortality.
Conclusion: Prolonged PR interval, age, and LA diameter are independent
risk factors of AF occurrence in patients with frequent PACs. Extremely
frequent PACs, age, and LA diameter were associated with increased
mortality.

EFFICACY AND SAFETY OF DABIGATRAN VERSUS
ENOXAPARIN FOR BRIDGING ANTICOAGULATION
THERAPY IN PATIENTS WHO RECEIVE LONG-TERM
ANTICOAGULATION THERAPY
Authors
Kwang Jin Chun, Kyoung-Min Park, Jin Kyung Hwang, Seung-Jung Park,
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Abstract
Introduction: Patients who receive long-term oral anticoagulation therapy
often require interruption of anticoagulation for invasive procedure
or surgery. Enoxaparin bridging therapy has been used generally in
these situations. The efficacy and safety of dabigatran as a bridging
anticoagulant are uncertain. The purpose of this study was to evaluate the
efficacy and safety of periprocedural or perioperative dabigatran bridging
therapy compared with enoxaparin bridging therapy in patients who
receive long-term oral anticoagulation therapy.
Methods: We performed a retrospective analysis on consecutive patients
who received bridging anticoagulation therapy with dabigatran or
enoxaparin. We evaluated all bleeding and thromboembolic complications
at 1 month post-procedure or post-surgery.
Results: This study included 219 patients (138 males, mean age: 70.0 ±
7.9 years) who received either dabigatran (131 patients) or enoxaparin
(88 patients) for periprocedural or perioperative bridging therapy. Age
and male gender did not differ between the two groups. However,
patients in dabigatran group had higher proportion of hypertension
(78.6% vs 62.5%, p = 0.009) and chronic kidney disease (10.7% vs 2.3%,
p = 0.019). Moreover, patients in dabigatran group had higher CHADS2
(2.1 ± 1.2 vs 1.7 ±1.2, p = 0.022), CHA2DS2-VASc (3.3 ± 1.4 vs 2.8 ± 1.4,
p = 0.009), and HAS-BLED score (2.0 ± 0.9 vs 1.6 ± 0.8, p < 0.001). Two
thromboembolic complications (2.3%) occurred in the enoxaparin group
compared with none in the dabigatran group (p = 0.160). Two major
bleeding complications (1.5%) occurred in the dabigatran group compared
with none in the enoxaparin group (p = 0.517). Minor bleeding rate (5.3%
vs 9.1%, p = 0.282), total bleeding rate (6.9% vs 9.1%, p = 0.547), and
composite of bleeding and thromboembolic complications (6.9% vs 11.4%,
p = 0.247) were not different between the two groups.
Conclusion: Even though the patients in dabigatran group had
significantly higher CHADS2, CHA2DS2-VASc, and HAS-BLED score, the
risk of bleeding and thromboembolic complications did not increase
compared with enoxaparin group.
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PREDICTORS OF SPONTANEOUS ECHO CONTRAST AND
THROMBUS IN PATIENTS WITH ATRIAL FIBRILLATION
UNDER SHORT-TERM ANTICOAGULATION

A SYSTEMATIC REVIEW OF THE OUTCOMES OF
PERSISTENT AND LONG STANDING PERSISTENT AF
ABLATION: DOES THE LITERATURE REFLECT THE
OUTCOMES OF STAR AF 2?
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Abstract
Introduction: The presence of spontaneous echo contrast (SEC) in left
atrium (LA) is associated with thromboembolic events and cardiovascular
mortality. Electrical cardioversion with short-term use of new oral
anticoagulants as well as warfarin was performed in patients with atrial
fibrillation to restore sinus rhythm. This study sought to investigate the
predictors for the presence of SEC or thrombus in the setting of shortterm anticoagulation.

Abstract

Methods: This study included 121 consecutive patients (104 males, mean
age: 57.3 ± 10.0 years, mean duration of anticoagulation: 29.7 ± 7.4 days)
with persistent atrial fibrillation who were taking oral anticoagulants for
maximum of 42 days (43 patients in dabigatran, 37 patients in rivaroxaban,
and 41 patients in warfarin). All patients underwent transesophageal
echocardiography and elective electrical cardioversions.
Results: In transesophageal echocardiographic findings, SEC was
observed in 28 (23.1%) patients. However, no thrombus was noted. The
patients with SEC were older (63.6 ± 8.2 vs 55.4 ± 9.7 in SEC (-), p < 0.001)
and had higher proportion of hypertension (53.6% vs 32.3% in SEC (-), p =
0.041). CHA2DS2-VASc score (1.5 ± 1.5 vs 0.9 ± 1.3, p = 0.011), glomerular
filtration rate (78.9 ± 17.8 vs 88.6 ± 17.0, p = 0.011), LA diameter (48.6
± 5.5 vs 43.7 ± 6.3, p = 0.008), and e’ velocity (0.09 ± 0.02 vs 0.10 ± 0.02,
p = 0.004) were significantly different between the SEC (+) and SEC (-)
group, respectively. Male gender, duration of anticoagulation, type of
anticoagulants, concurrent antiplatelet agent use, and LA appendage
emptying flow velocity were not different between the two groups. In
multivariate analysis, age (HR = 1.09, 95% CI: 1.01 - 1.18, p = 0.027) and LA
diameter (HR = 1.12, 95% CI: 1.03 - 1.23, p = 0.008) were significantly and
independently associated with the presence of SEC in patients with atrial
fibrillation under short-term anticoagulation.
Conclusion: Age and LA diameter are independent predictors for the
presence of SEC in patients with persistent atrial fibrillation who were
taking short-term use of warfarin or new oral anticoagulants.

Introduction:
The randomized STAR-AF II trial recently reported that PVAI yields
equivalent single procedure arrhythmia free success to PVAI with
adjunctive linear and/or CFAE approaches in patients with persistent AF.
We sought to investigate whether contemporary published data supports
this conclusion.
Methods: We undertook a systematic literature review using keywords
of “atrial fibrillation”, “ablation” and (“persistent” or “permanent”
or “chronic” or “long-term” or “long-standing”) and (“success” or
“outcome”) between the dates of 01/01/1990 to 22/10/2014 in Pubmed
and Embase databases. This search yielded a total of 3610 non duplicate
abstracts/manuscripts. AF ablation efficacy studies that 1) clearly
described their ablation approach, 2) had a minimum follow-up of 12 mo
in at least 60 persistent and/or long-standing persistent AF patients and
that 3) reported on either single procedure and/or multiple procedure
arrhythmia free success were included. This selection criteria yielded a
total of 102 studies (that contributed to 113 distinct cohorts) in the final
analysis.
Results: The sample constituted mostly men (80%) with an overall mean
LA diameter of 45 mm who underwent a 3.5 hour ablation procedure. The
overall single procedure success of AF ablation in persistent/LsP AF was
44%, which rose to 69% with multiple procedures and/or drugs.
Conclusions: The collation of published data on AF ablation efficacy
seems to support the findings of the STAR AF II trial, whereby the simpler
PV isolation yields results equivalent to other, more complex strategies of
ablation. All strategies seem equivalent when multiple procedures and/or
anti-arrhythmic therapy are included.
Results
Ablation
Approach

Proportion
Succes for Single
Procedure, No
Drugs (95% CI)

Number of
Studies

Proportion
Succes for
Multiple
Procedure, With
Drugs (95% CI)

Number of
Studies

PVI +/- SVC

0.46 (0.41-0.51)

5

0.68 (0.60-0.75)

7

PVAI, PVA / PVAI

0.61 (0.52-0.69)

9

0.73 (0.63-0.82)

8

PV + Linear

0.46 (0.38-0.55)

12

0.75 (0.66-0.84)

12

PV + CFAE

0.47 (0.40-0.53)

18

0.67 (0.60-0.74)

19

PV + Linear +
CFAE

0.34 (0.29-0.40)

20

0.67 (0.63-0.71)

41

CFAE

0.50 (0.27-0.73)

2

0.71 (0.53-0.86)

2

Other

0.39 (0.33-0.46)

2

NA

1

Overall

0.44 (0.40-0.48)

68

0.69 (0.66-0.72)

90

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

77

Poster abstracts
FRIDAY POSTERS SESSIONS 1

FRIDAY 20 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
9:00:00 AM - 1:00:00 PM
L-DOPS IMPROVES ORTHOSTATIC INTOLERANCE
SYMPTOMS IN LOW AND NORMAL SUPINE BLOOD
PRESSURE PHENOTYPES OF VASOVAGAL SYNCOPE.
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Abstract
Introduction:Two clinical phenotypes of orthostatic intolerance (OI) in
association with vasovagal syncope have been identified - the normal and
low supine blood pressure (BP) groups. The low supine BP (LSBP) group
is characterized by supine systolic blood pressure ≤ 100mmHg compared
with SBP of ≥ 110mmHg in the normal supine blood pressure (NSBP)
group. We postulated that L-DOPS (L-threo-3,4-dihydroxyphenylserine),
a norepinephrine prodrug, which provides symptomatic relief in the
treatment of patients with neurodegenerative orthostatic hypotension,
may be beneficial in non-neurodegenerative OI.
Methods:Participants had symptoms, including lightheadedness,
weakness, blurred vision, syncope or presyncope occurring at least
weekly for the past 6-months in association with upright posture.
Following open label dose optimization, participants underwent a
randomized, double blind, placebo controlled crossover pilot study of
the effect of L-DOPS on OI symptoms and blood pressure. Assessments
included the Orthostatic Hypotension Questionnaire (OHQ), a composite of
the Orthostatic Hypotension Symptom Assessment (OHSA) and Orthostatic
Hypotension Daily Activity Scale (OHDAS), and 24-hour ambulatory blood
pressure monitoring.
Results:In 5 NSBP and 7 LSBP participants, L-DOPS was associated with
a significant improvement in OHQ composite score (2.42 ± 0.66 v 4.41 ±
0.74 p< 0.05) and Item 1 OHSA score (dizziness/lightheadedness) (2.42
±0.73 v 4.92 ± 0.87, p<0.05) compared with placebo. A differential effect
on blood pressure was observed, with a significant increase in awake
ambulatory SBP in LSBP (116 ± 3 mmHg v 109 ±2 mmHg, p <0.05) but not
in NSBP participants.
Conclusions: In this first trial in non-neurodegenerative orthostatic
intolerance, L-DOPS resulted in symptom improvement across
phenotypes, and blood pressure benefit within the LSBP group.
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THE RELAVENCE BETWEEN GALECTIN-3 AND ATRIAL
FIBRILLATION
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Abstract
Objection:To research the relavence between galectin-3 and atrial
fibrillation.
Materials and methods:Thirty lone atrial fibrillation patients were
enrolled in this research as the experiment group. The average age of this
group was 47.40±11.34 years old. During the same period, thirty healthy
people were enrolled into as the control group. The cases’age and gender
in the control group were match with the experiment group. The galectin3,PIIINP,PICP and MMP-2 of all patients were tested with Enzyme-linked
immunosorbent method. Patients’ left atrial diameter and left ventricular
ejection were measured with echocardiograph. The relevance between
galectin-3 and PIIINP,PICP,MMP-2 were detectied respectively. Logistic
regression analysis was carried out on the atrial fibrillation and other
indicators, it is concluded that the independent risk factors of atrial
fibrillation.
Results:The levers of galectin-3 in the lone atrial fibrillation group
was obviously higher than that of control group(57.21 ±9.08 pg/
ml,48.71±4.92 pg/ml), its discrepancy has statistics significance,(P<0.05).
And the lever of PIIINP,PICP,MMP-2 was also significantly higher than
the control group(PIIINP 1681.78±142.54pg/ml,1340.92±107.01pg/
ml; PICP 29.64±3.24ug/L,22.21±2.42ug/L,MMP-2,356.54±51.32ng/
ml,308.06±30.58ng/ml), those discrepancy also have statistics
significance, (P<0.05). There were positive correlation between galectin-3
levels and PICP levels ,MMP-2 levels,those discrepancy have statistics
significance, (P<0.05). There was no correlation between galectin-3 levels
and PIIINP levels (P>0.05). Applying logistic regression analysis in atrial
fibrillation and Gal-3,PIIINP,PICP,LA,MMP-2,gender,age, it is concluded
that PIIINP,PICP are risk factors for atrial fibrillation. Gal-3 may be a risk
factor for atrial fibrillation.
Conclusion:The galectin-3 lever is correlated with atrial fibrillation,
and the possible mechanism is the relationship between the galectin-3
and the myocardial fibrosis; The myocardial fibrosis and the left atrial
diameter in lone atrial fibrillation are heaver than that in normal people.
PIIINP,PICP are risk factors for atrial fibrillation. Gal-3 may be a risk
factor for atrial fibrillation.
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WHEN ICD DELIVERS THE ILL-FATED SHOCK OF YOUR
LIFE
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Introduction: ICDs have been the therapy of choice for preventing
sudden death from fatal arrhythmias like VF/VT. However, as in other
interventions, ICDs do have complications. Although ICD-related problems
are quite rare and with limited studies systematically examining them,
they can lead to adverse events, even death.
Methods: N/A
Results: We present a 33-year-old Filipino male, diagnosed with
Congenital LQTS and sustained an out of hospital VF/VT episode, from
which he had to be resuscitated at age of 13. In 1994, he underwent ICD
implantation. Few months after, cervical sympathectomy was done due
to frequent shocks despite beta blocker use. Since then, he claimed to
be asymptomatic and was lost to follow-up until 15 years after, when he
consulted due to battery depletion. The pulse generator was replaced
while re-utilizing the original high voltage lead. Unfortunately, 4 months
after, he experienced several ICD shocks and an episode of syncope.
Upon interrogation, electrical noise due to lead fracture (impedance of
>2000 ohms) caused the inappropriate shock. Peculiarly,this first shock
triggered a true VF episode, with the presumption that it fell on the T
wave. VF elicited the second appropriate shock, which terminated it.
Syncope occurred during VF. Tachycardia therapy settings were turned
off, beta blockers were continued and ICD analysis with regular follow-up
were done. Presently, he reports no recurrence of events and is able to
carry out daily activities adequately.

Abstract
Introduction:
To evaluate the feasibility of left bundle ablation guided by left bundle
potential (LBP) and three dimensional mapping system (EnSite NavX
system) in canine models.
Methods and results:
The canines were sequentially allocated into two groups, left bundle
branch ablation guided by LBP and either fluoroscopy or NavX system.
An LBP (mean LBP-V 17.8±2.6 ms; 13-21) was identified resulting in
successful left bundle ablation in 9 dogs. The A:V electrogram ratio at the
successful LBP ablation site was < 1:10 in all 9 dogs successfully ablated.
The procedure time and X-ray exposure time were significantly reduced
in the group guided by LBP and NavX system compared with those by
LBP and X-ray imaging (2.4±0.3 Vs. 1.7±0.3 hours, P=0.015; 0.5±0.07 Vs.
0.2±0.02 hours ,P˂0.001, respectively).
Conclusions:
Selective transcatheter left bundle ablation was successfully guided by
the LBP and NavX system. Compared with the combination of LBP and
fluoroscopy, NavX system can further decrease the operation time and
X-ray exposure.

Conclusions: We report how inappropriate shocks from ICDs can seriously
impair one’s quality of life. Prompt ICD analysis and regular check-ups
cannot be overemphasized.

Baseline and Post Left Bundle Ablation ECG and Intracardiac
Electrogram Intervals
PR
(msec)

QRS
(msec)

AH
(msec)

HV
(msec)

LBP-V
(msec)

Baseline

105±10

52±3

69±12

33±3

17.8± 2.6

Post-LBP
ablation

104±12

101±5

72±10

35±3

—

P Value

NS

˂0.001

NS

NS

—
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FOCAL ATRIAL TACHYCARDIA ORIGINATING FROM THE
RIGHT SIDE OF THE FOSSA OVALIS: REPORT OF TWO
CASES
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Abstract
Introduction: Focal atrial tachycardias (AT) are rare forms of
supraventricular tachycardias. Most commonly, focal AT arises from
predefined sites: the crista terminalis, ostium of the coronary sinus or
pulmonary veins, tricuspid or mitral annulus. Focal AT originating from
the septum is unusual and may be challenging to map and ablate.
Methods: N/A.
Results:
Case 1: A 49-year-old woman without structural heart disease presented
for daily palpitations. ECG showed sinus rhythm and a left bundle
branch block (LBBB). Electrophysiology study (EPS) demonstrated
normal AV node physiology without any accessory pathway. A regular
LBBB tachycardia (cycle 360 ms) was easily induced with earliest atrial
activation on the mid septum. After transeptal access electroanatomic
mapping (EAM) (Velocity, St Jude Medical) confirmed a focal AT originating
from the right side of the fossa ovalis. Radio frequency (RF) lesions were
delivered, the tachycardia was no longer inducible and at 18 months the
patient is free of palpitations.
Case 2: A 63-year-old man with persistent atrial fibrillation (AF)
underwent pulmonary vein isolation and extensive left atrial RF ablation;
sinus rhythm was obtained after electrical cardioversion. Six months
later, he presented with paroxysmal AF. At EPS, the right inferior
pulmonary vein needed reisolation. Under isoprenaline, atrial bursts
induced a sustained AT with a variable cycle length (350-450 ms) with
proximal to distal coronary sinus activation. Bi-atrial EAM (Velocity,
St Jude Medical) revealed a focal AT originating from the right side of
the fossa ovalis. RF ablation with an open-irrigated catheter stopped
the tachycardia which was no more inducible. The patient was free of
arrhythmia for one year until AF recurred which was medically managed.
Conclusion: Focal AT originating from the fossa ovalis has rarely been
reported. Mapping needs to explore both sides of the septum. EAM is very
helpful to localize the earliest site of atrial activation. Ablation may be
challenging due to the proximity of the AV node. Long term success seems
affected by a diffusely diseased atrial substrate.
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THE PROGNOSIS OF NEW-ONSET ATRIAL FIBRILLATION
PATIENTS WITH RIGHT BUNDLE BRANCH BLOCK
Authors
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Abstract
Objection: To discuss the prognosis of new-onset atrial fibrillation
patients with right bundle branch block.
Materials and methods:33 patients were enrolled into this research
which were admitted to our hospital from April 2002 to February 2010.
Of all these patients, 6 patients were acute myocardial infarction, 18
patients were myocarditis. All these patients were sinus rhythm without
atrioventricular junctional block and bundle-branch block before or when
admitted to hospital, while after admission, appeared the atrial fibrillation
complicating right bundle branch block.
Results: In this research, there were 9 patients have suffered ventricular
fibrillation, 21 patients have suffered ventricular tachycardia, 6 patients
have suffered sinus arrest, 9 patients have suffered third-degree
atrioventricular block. Although the positive treatment was taken, 9
patients were dead while 24 patients were survived.
Conclusoin: New-onset atrial fibrillation patients with right bundle branch
block have poor prognosis.
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PERIOPERATIVE ALLOPURINOL REDUCES ATRIAL
FIBRILLATION FOLLOWING CORONARY ARTERY
BYPASS GRAFT SURGERY

ENDURANCE SPORTS PARTICIPATION INCREASES ATRIAL
FIBRILLATION RISK: A META-ANALYSIS OF COHORT
STUDIES
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Abstract

Abstract

Introduction: Atrial fibrillation (AF) is the most common arrhythmias
following coronary artery bypass graft (CABG) surgery. Increased oxidative
stress, inflammation, neurohormonal activity has a role on AF following
CABG. Various pharmacological strategies such as antiarrhythmias,
antiinflammatory, and antioxidant have been studied to decrease
insidence of AF following CABG, but the incidence of AF is still high.
Allopurinol has antioxidant effects, but there was no clinical trials that
studied the effect of allopurinol on insidence of AF. The aim of this study
was to assess allopurinol effect on the incidence of AF following CABG.

Background: Despite the cardioprotective benefits of exercise, endurance
training may increase the risk of atrial fibrillation (AF). We performed
a meta-analysis of all cohort studies comparing athletes versus nonathletes.

Methods: A double-blind randomized clinical trial conducted at the
National Cardiovascular Center Harapan Kita in Jakarta from April to
May 2015. Elective on-pump CABG patients were selected by consecutive
sampling then divided into two groups: allopurinol and lactose groups
with block randomization. Subjects given Allopurinol 600 mg or lactose
600 mg single dose since 1 day before surgery until the 5th day postsurgery. The incidence of atrial fibrillation was observed postoperatively.
Results: A total of 90 subjects were included in this study, 45 subjects
in each group. Insidence of AF was significantly lower in the allopurinol
group (12 (26.7%) vs 22 (48.9%) p 0,030). Absolute risk reduction was
22,2% and number needed to treat was 5.
Conclusion: Perioperative allopurinol reduces the incidence of atrial
fibrillation following coronary artery bypass graft surgery.

Methods: We searched Medline and EMBASE for cohort studies
comparing a group of endurance athletes with either non-athletes, or
a group of athletes with significantly lower training history. Endurance
athletes were defined as participants of sports requiring high aerobic
capacity, typically lasting longer than 60 minutes in duration. We
performed a random-effects meta-analysis using the inverse variance
method.
Results: We found six cohort studies, including a total of 38,415
participants, exploring the link between endurance exercise and AF. A
total of 8,635 athletes contributed to this analysis. Three studies included
x-country skiers, two studies included runners and one study included
orienteers. The prevalence of AF was 1.8% in non-athletes, compared to
3.5% in athletes. There was a two-fold greater risk of AF in athletes (OR
2.06, 95% CI: 1.62-2.62, P<0.001). There was no evidence of statistical
heterogeneity (I2 = 11%, p=0.35).
Conclusion: Extensive endurance training results in a twofold increase in
the risk of incident AF. The likely mechanistic contributors are increased
atrial size, vagal tone and/or ectopic triggers. Longitudinal studies are
required to determine the mechanism(s) and dose of exercise above which
AF risk increases.
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LIFETIME ENDURANCE TRAINING DOSE AND ITS EFFECT
ON ATRIAL SIZE AND FUNCTION
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Abstract
Background: Atrial remodeling as a result of exercise training may
contribute to increased risk of atrial arrhythmias in endurance athletes.
Left atrial size is an established determinant of the development of AF. We
explored the role of training history on atrial structure and function.
Methods: Amateur male athletes (n=66), free of known cardiovascular
conditions were grouped by self-reported lifetime training hours;
low (<3000h), medium (3000-6000h), and high (>6000h). Participants
underwent 2D echocardiography to determine left atrial volume (LAV), left
ventricular size and function. Peak atrial longitudinal strain (PALS) was
assessed by speckle tracking echocardiography in the apical 4-chamber
view. Participants also underwent a 12-lead ECG to determine p-wave
duration
Results: Mean age was 48±7, 55±7 and 53±9 years in the low, medium
and high groups, respectively (P=0.01). Athletes in the high group had
completed 24±10 training years, compared to 15±7 and 6±3 years in the
medium and low groups, respectively. LA volume was greater in the high
compared to low group (34.4±7.3 ml/m2 v 29.5±4.9 ml/m2, P=0.038), with
no differences between high and medium groups. Atrial dilation (>40ml/
m2) was observed in 29%, 18% and 0% of the high, medium and low
groups, respectively (P=0.031). There were no between-group differences
for PALS (P=0.4). Similarly, p wave duration was not significantly different
between groups (P=0.9). No differences were observed between groups
for LV structural measures. Global E’ values were significantly lower in
the high versus low group (12.6±3.4 versus 9.9±2.4, P=0.01). In a further
analysis, we compared athletes with and without severe atrial dilation
(>40 ml/m2). In those with dilated atria, PALS was significantly lower
(32.5±7.5% versus 27.2±5.1%, p=0.037) whilst there were no differences in
p-wave duration (p=0.80).
Discussion: Increased lifetime endurance training results in severe
atrial dilation for some, but not all athletes. In those with atrial dilation,
measures of atrial function are reduced without any apparent conduction
changes. Further evidence is required to explain why only selected
athletes experience profound atrial remodeling in response to endurance
training.
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EFFECTS OF AEROBIC EXERCISE TRAINING IN PATIENTS
WITH AN IMPLANTED CARDIOVERTER DEFIBRILLATOR: A
META-ANALYSIS
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Abstract
Background: Despite the benefits of exercise, patients with an implanted
cardioverter defibrillator (ICD) commonly avoid aerobic exercise due to
concerns regarding a possible increase in the number of shocks deployed.
Methods: We searched Medline and EMBASE databases for randomised
controlled trials comparing aerobic exercise training (EX) versus noexercise (NO-EX) in patients with an ICD. From each study, we compared
pre to post-intervention change in peak oxygen uptake (VO2peak) and the
number of patients receiving shocks during follow-up. Outcomes were
pooled using random-effects meta-analysis.
Results: From our search, 407 studies were identified, four of which met
our inclusion criteria. Data from 1300 individuals (mean age: 60 yrs; LVEF
33%) over a mean follow-up of 1.7 years contributed to this analysis.
The mean exercise program duration was 10 weeks (range: 8-12) with
a mean frequency of 3.5 sessions per week (range: 3-5). Three of four
studies prescribed moderate intensity, continuous aerobic exercise, whilst
one incorporated intermittent, high-intensity bouts of exercise. Patients
randomised to EX increased VO2peak significantly more than those in NOEX (Mean difference: 2.12 ml/kg/min, 95% CI: 0.37-3.88, p=0.02). There
was significant heterogeneity across all studies for VO2peak (I2=97%,
p<0.001). In the EX group, 16.9% of patients received shocks, compared to
20.9% in the NO-EX group (OR 0.55, 95% CI 0.21-1.35, p=0.19).
Conclusion: Patients with an ICD are able to achieve significant
improvements in cardiorespiratory fitness following aerobic exercise
training without any concomitant increase in the number of patients
receiving shocks during follow-up.
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CHA2DS2-VASC SCORE IS A USEFUL SCHEME FOR
PROPHYLACTIC EFFICACY DURING ANTIARRHYTHMIC
DRUG THERAPY AND RISK STRATIFICATION OF
CARDIOVASCULAR EVENTS IN JAPANESE PATIENTS WITH
PAROXYSMAL ATRIAL FIBRILLATION.

MANAGEMENT OF ATRIAL FIBRILLATION PATIENTS WITH
ACUTE CORONARY SYNDROMES: WHICH DRUGS ARE WE
USING?
Authors
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Abstract
Introduction: In the setting of atrial fibrillation (AF) patients who
experience an acute coronary syndrome (ACS) the combination of
antiplatelet agents and oral anticoagulants (OACs) that is optimal has not
been established. This study examined current practice in our hospital.
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Methods: We prospectively enrolled ACS patients on dual antiplatelet
therapy (DAPT) into the Wellington ACS registry; of these, patients with
a medical history of AF, and those in AF during enrolment ECG were
included in this analysis. Demographics, clinical characteristics, clinical
management, in-hospital outcomes and discharge information were
recorded.

Abstract
Introduction: CHA2DS2-VASc score is a useful scheme for prophylactic
efficacy during antiarrhythmic drug therapy and risk stratification of
cardiovascular events in Japanese patients with paroxysmal atrial
fibrillation.
Methods: This study retrospectively included 332 paroxysmal AF patients
(224 men, mean age 65±13 years, mean follow-up period 53±35 months)
without anticoagulant therapy between June 1995 and August 2012 who
were categorized into risk stratification on the basis of CHA2DS2-VASc
score.
Results: The distribution of CHA2DS2-VASc scores were 0, 1, 2, 3,
4, 5, 6 and 7 points in 76(23%), 60(18%), 69(21%), 69(21%), 28(8%),
23(7%), 6(2%) and 1(0.3%) patients, respectively. The survival rates free
from conversion to permanent AF at 12,36,60 and 90 months during
antiarrhythmic drug therapy were 99%,97%,96% and 92% in score-0
group, 100%,97%,93% and 93% in score-1 group, 97%,93%,91% and 90%
in score-2 group, 99%,96%,91% and 90% in score-3 group, 93%,89%,89%
and 79% in score-4 group, 91%,78%,70% and 52% in score-5 group, and
100%,86%,57% and 43% in ≥score-6 group, respectively (P<0.05). The
annual rates of symptomatic ischemic stroke were 0%, 0.60%, 0.95%,
1.96%, 5.45%, 9.06% and 13.7% when the CHA2DS2-VASc score were 0, 1,
2, 3, 4, 5 and ≥6 points, respectively (P<0.001) and those of cardiovascular
events including hospitalization for thromboembolism, heart failure and
cardiovascular death were 0%, 1.43%, 1.50%, 2.52%, 10.14%, 12.85%
and 17.13% when the CHA2DS2-VASc score were 0, 1, 2, 3, 4, 5 and ≥6
points, respectively (P<0.001). The CHA2DS2-VASc score shows a close
positive correlation with the annual rates of symptomatic ischemic stroke
and cardiovascular events. In a multivariate logistic regression analysis
adjusted for the potentially confounding variables, the CHA2DS2-VASc
score was associated with symptomatic ischemic stroke (Odds ratio 7.051,
95% Confidence Interval 3.76-13.22, P<0.001) and cardiovascular events
(Odds ratio 3.448, 95% Confidence Interval 2.33-5.11, P<0.001).

Results: On admission only 15 of 77 (19.5%) patients with a history of AF
were on an OAC and this was not related to risk of stroke (CHA2DS2-VASc
score). At discharge only 11 of 93 AF patients (11.8%) were prescribed an
OAC and this was not related to risk of stroke, risk of bleeding (CRUSADE
score) or any other clinical characteristics. However, discharge OAC use
was associated with whether the patient was admitted on an OAC (OR
14, CI 3.4-58, p˂0.001). DAPT was the default discharge treatment and
occurred in 67 (72%) patients. While there was a moderate correlation
between stroke risk and bleeding risk (rs=0.68, p=0.01), a group of 44
(47%) patients were identified who were at high risk of stroke (CHA2DS2VASc ≥2) and low risk of bleeding (CRUSADE score ≤30).
Conclusions: We observed a very low rate of prehospital OAC use, despite
most AF patients being high risk for stroke. Post-ACS the discharge use
of OACs was lower again, with DAPT the preferred treatment option.
Our data suggests there is a group of patients with high stroke risk
and relatively low bleeding risk, in whom OAC use may be appropriate.
Developing a guideline to assist clinicians in targeting this group of
patients may help improve outcomes in AF patients following ACS.

Conclusions: In Japanese patients with paroxysmal AF, the CHA2DS2VASc score is a useful scheme for not only prophylactic efficacy of rhythm
control therapy but also risk stratification of cardiovascular events.

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

83

Poster abstracts
FRIDAY POSTERS SESSIONS 1

FRIDAY 20 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
9:00:00 AM - 1:00:00 PM
WHAT FACTORS LEAD TO THE ACCELERATION OF
VENTRICULAR TACHYCARDIA DURING ANTITACHYCARDIA
PACING?

POLYMORPHISMS IN SCN10A ARE ASSOCIATED WITH
THE RISK OF ATRIAL FIBRILLATION IN A CHINESE HAN
POPULATION

Authors

Authors

Yin Fang and Kai Gu. The First Affiliated Hospital of Nanjing Medical
University, Nanjing, China

Zhen Fang and Fengxiang Zhang. The First Affiliated Hospital of Nanjing
Medical University, Nanjing, China

Disclosures

Disclosures

Y. Fang: None. K. Gu: None.

Z. Fang: None. F. Zhang: None.

Abstract

Abstract

Introduction: Ventricular tachycardia (VT) acceleration due to
antitachycardia pacing (ATP) therapy could be often observed in ICD
patients, which usually result in inappropriate shock. However, few
studies focused on the risk factors of VT acceleration caused by ATP
therapy.The purpose of this study was to investigate risk factors of VT
acceleration due to ATP delivery.

Introduction: The gene SCN10A encodes the voltage-gated sodium
channel, Nav1.8 and its genetic variants are associated with atrial
fibrillation (AF). The aim of this study was to evaluate whether SCN10A
polymorphisms are associated with AF risk.

Methods: We retrospectively reviewed 1056 ATP episodes in 33 patients
with structural heart diseases, of whom clinical characteristics and
episodes details were estimated.
Results: At individual level, number of VT morphologies recorded in
electrograms during follow-up was a risk factor with cutoff point of 1
(AUC 0.791, sensitivity 72.73%, specificity 77.27%, P < 0.001) to predict
ATP acceleration (OR = 3.496, P = 0.008). From episode-based analysis,
VT cycle length (VTCL) and mean variation of VTCL were risk factors
to predict ATP acceleration (OR = 0.981, P = < 0.001 vs OR = 1.062, P <
0.001, respectively), with cutoff points of 347ms (AUC 0.665, sensitivity
82.50%, specificity 47.64%, P < 0.001) and 7.33ms (AUC: 0.659, sensitivity:
77.50%, specificity: 56.69%, P < 0.001), respectively. In addition, VTs with
cycle length less than 347ms were more likely to be accelerated by burst
stimulation with more pulse numbers (OR 3.312, P < 0.001).
Conclusions: Number of VT morphologies, VTCL and mean variation of
VTCL are risk factors predicting ATP acceleration. Burst stimulation with
less pulse numbers should be performed in VTs with cycle length less
than 347ms.
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Methods: We genotyped six potentially functional single nucleotide
polymorphisms (SNPs) by using the improved multiple ligase detection
reaction (iMLDR) in a Chinese Han population. Logistic regression models
were utilized to calculate odds ratios (ORs) and 95% confidence intervals
(CIs).
Results: We recruited a total of 2,960 Chinese Han origin individuals in
this study, including 1,150 AF patients and 1,810 AF-free controls. Logistic
regression analyses in additive genetic model revealed that three SNPs
in SCN10A (rs12632942, rs6771157 and rs11712354) were associated
with an increased risk of AF (adjusted OR = 1.21, 95% CI: 1.08-1.36, P =
0.001 for rs12632942; adjusted OR = 1.17, 95% CI: 1.05-1.31, P = 0.005
for rs6771157; adjusted OR = 2.40, 95% CI: 1.86-3.10, P = 1.58×10-11
for rs11712354, respectively). After multiple comparisons, the 3 SNPs
remained significant associations with the risk of AF. Stratification
analysis indicated that the risks of AF were statistically different among
subgroups of diabetes for rs11712354, and the effect was more evident in
subgroups of patients with diabetes.
Conclusion: In summary, our study investigated the role of genetic
variants of SCN10A in AF and three SNPs (rs12632942, rs6771157 and
rs11712354) showed significant associations with AF risk in Chinese Han
populations. However, further biological function analyses are needed to
confirm our findings.
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ACTIVE LEAD FIXATION OF CARDIAC IMPLANTABLE
DEVICE BASED ON INJURY CURRENT AND ITS
COMPARISON TO CLASSICAL FIXATION METHODS

ASSOCIATION OF CRYOBALLOON TEMPERATURE WITH
ESOPHAGEAL TEMPERATURE DURING CRYOBALLOON
ABLATION OF LEFT SIDE PULMONARY VEINS IN PATIENTS
WITH PAROXYSMAL ATRIAL FIBRILLATION
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Abstract
Introduction: Evaluation for adequate active fixation of the lead of
cardiac implantable electronic devises to myocardium was usually made
on measurement of magnitude of electrogram and pacing threshold
at fixation sites. Injury Current (IC) has reported to be a predictor for
adequate lead placement, but its clinical utility remains understood well.

Abstract
Introduction: Esophageal and phrenic nerve injuries have been recognized
as serious complications due to cryoballoon ablation (Cryo-ABL) for
atrial fibrillation (AF). Cryoballoon temperature may have a significant
impact on the incidence of these complications. This study aims to
assess the association of cryoballoon temperature (CBT) with esophageal
temperature (ET) in Cryo-ABL in patients with AF.

Methods: This study consisted of consecutive 127 lead placement in 96
patients (41 in atrium & 86 in ventricle). Voltage(ICV) and duration(ICD) of
IC were measured before and after screw-in(Sc) and these parameters
were compared between placement providing adequate sensing and
pacing parameters after Sc (Group A) and that without (Group B).
Result: Out of 98 ventricular sessions, number of Groups A and B was 83
and 15, respectively. ICV before Sc was significantly higher in Group B than
in A (9.5±6.5 vs. 12.3±5.8mV P<0.05). Change of ICV (ΔICV) from before
to after Sc and ICV ratio (VR: before to after Sc) was significantly greater
and higher, respectively, in Group A than in B (3.5±5.0 vs. -1.4±6.8mV
P<0.05, 1.49±0.65 vs. 0.92±0.37P<0.01) left ventricular end-diastolic
dimension (LVDd) was significantly larger in Group A than in B (51.6±10.3
vs. 44.9±5.4mm P<0.01) Multivariate analyses by several factors including
LVDd, ICV before Sc, ΔICV, and VR revealed that VR is significant predictor
for adequate placement (P=0.02) with 81.9 & 66.7% for sensitivity and
specificity, respectively, when cut-off point was set at 1.0.
In out of 57 atrial sessions, number of Groups A and B were 41 and 16,
respectively. ICV before and after Sc and ΔICV was significantly higher
in Group A than in B (before:1.5±0.9 vs. 1.1±1.0mV, after: 2.4±1.3 vs.
1.1±0.8mV, ΔICV: 0.85±0.98 vs. 0.07±0.58mV P<0.05). ΔICD and ICD ratio
(before to after) was significantly greater and higher in group A than B
(22.9±105.0 vs. -54.2.5±79.7ms, 1.0±0.7 vs. 0.6±0.4 P<0.05) Multivariate
analyses including ICV before and after Sc, ΔICD, and ICD ratio revealed
that ICV after Sc is significant predictor for adequate fixation (P=0.02) with
92.5 & 56.2% for sensitivity and specificity, respectively, when cut-off point
was set at 1.0mV.
Conclusion: This study indicates that measurement and comparison of IC
before and after Sc can predict adequate active lead fixation.

Authors

Methods: Of 9 patients (5 males, mean age: 69±3 years) who underwent
Cryo-ABL for paroxysmal AF received a continuous ET monitoring with
luminal ET monitoring system (Sensi Therm, St. Jude Medical). The lowest
CBT during Cryo-ABL (Low-CBT), the ET at the end of Cryo-ABL (End-ET),
the lowest ET after Cryo-ABL (Low-ET) and the time from the end of CryoABL till when the ET started to reascend (ET-up time) were measured The
association between CBT and ET were investigated regarding cryoballoon
applications in each pulmonary vein.
Results: Significant decreases in Low-CBT, End-ET and Low-ET were
observed in the left superior (LSPV) (Low-CBT, End-ET, Low-ET;
-49±8.0℃, 35.2±1.1℃, 34.0±2.0℃) and left inferior pulmonary veins (LIPV)
(-42±4.8℃, 31.8±3.9℃, 30.7±4.6℃) but not in the right-sided pulmonary
veins. Significant prolongations of ET-up time were also observed in LSPV
and LIPV (114±53.3 sec, 65.5±28 sec). End-ET was significantly lower in
LIPV than that in LSPV (P<0.001) despite the longer ET-up time in LSPV
(P<0.001). Table
Conclusions:The lower esophageal temperate due to Cryo-ABL was
observed in LIPV, which may be located closer to esophagus. A continuous
ET monitoring may reduce the risk of esophageal injuries during CryoABL especially in left-sided pulmonary veins.
Table
LSPV

LIPV

P value

the lowest CBT during Cryo-ABL
(Low-CBT) [℃]

-49.0±8.0

-42.0±4.8

0.002

the ET at the end of Cry-ABL
(End-ET) [℃]

35.2±1.1

31.8±3.9

<0.001

the lowest ET after Cryo-ABL
(Low-ET) [℃]

34.0±2.0

30.7±4.6

0.007

the time from the end of CryoABL till when the ET started to
reascend
(ET-up time) [sec.]

114±53.3

65.5±28

<0.001
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EPSILATERAL SUBPECTORAL MUSCLE PACEMAKER
IMPLANTATION BY ANTERIOR AXILLAR LINE APPROACH
IN THE CASE OF DEVICE INFECTION
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Abstract
Introduction: N/A
Methods:N/A
Results:The case was 90 years old male. He was implanted pacemaker
for complete AV block. Because of left subclavian vein occlusion, the
pacemaker was implanted above pectoral muscle from the right side.
About three month later, erosion of the skin occurred at the region of
pacemaker implantation. It was necessary to change the generator and
leads. A new device usually is implanted at the other side in a device
infection case, which was impossible in this case because subclavian
vein occluded at the other side. First of all, the old device was totally
removed under temporal pacing. Then new leads were located at right
ventricular septum and right atrium appendage via more lateral axillar
vein at right side. This incision of new leads was another one where old
device was implanted. The new generator was implanted under pectoral
muscle space by anterior axillar line approach. This technique is easy
to implant a generator at subpectoral muscle space by local anesthesia
because incision is made at lateral margin of pectoral muscle. After the
fixation of the leads, the paroxysmal ends of the leads were drown into the
subpectoral muscle space via ten french sheath and fixed with the new
generator. This technique is useful in a case with thin subcutaneous tissue
or venous access limitation.
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REDUCTION IN THE SHOCK IMPEDANCE DUE TO HEART
FAILURE AFTER AN ICD IMPLANTATION
Authors
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Abstract
The case was a 39 year-old male that underwent a successful catheter
ablation of ventricular tachycardia originating from the left ventricular
outflow tract and left coronary cusp on March 10, 2008. After that,
ventricular fibrillation was induced by an electrophysiology study and
an implantable cardioverter defibrillator (ICD) (Lexos VR, Biotronik)
was implanted. The ICD (Lumax 740VR-T) was replaced due to battery
depletion and a home monitoring system (HM) was introduced on August
15, 2012. Because a shock impedance reduction to 29Ω alert was received
on April 13 , 2013, the patient was instructed to visit the outpatient clinic.
The patient underwent a programmer check on April 17, 2013. Shock
impedance measurements of each polarity revealed the following results,
RV coil - SVC coil + Can=29Ω, RV coil - Can =36Ω, RV coil - SVC coil=51Ω,
which indicated that the shock impedance was low with a Can setting. No
visible capsular defect was found on the chest X rays, and a CTR=47.2%
and the accumulation of fluid in left chest, pointed to heart failure.
The chest impedance was 31Ω and indicated a low value. The patient
received follow up for chronic renal failure and was scheduled to undergo
peritoneal dialysis in the near term. For the above reason, a reduction in
the shock impedance due to heart failure was considered and the patient
was followed up after changing the ICD setting to an RV coil -Can polarity
within the normal range just to be safe. The patient agreed to the hospital
admission to undergo peritoneal dialysis on May 17, 2013. The HM was
suspended for a while, however, the impedance had improved to 42Ω
when the HM was resumed. After discharge from the hospital, the chest X
ray revealed a CTR=43.1%, and no accumulation of fluid was observed and
the heart failure had improved. We experienced a case that experienced a
reduction in the shock impedance due to heart failure.
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Abstract
Introduction: Electrical isolation of the superior vena cava (SVC)
from the right atrium (RA) is critical in curing atrial fibrillation (AF)
with arrhythmogenic caval vein. However, discrimination of the SVC
electrograms from the RA electrograms on a multipolar catheter placed
on the venoatrial junction is often difficult and SVC isolation is sometimes
challenging. We utilized EnSite noncontact mapping (NCM) for SVC
isolation in 2 cases with AF originating from the caval vein.
Results: Case 1: A fifty-one year-old male with paroxysmal AF. On the
next day of circumferential PV isolation, SVC firing with P waves of high
amplitude in inferior leads of the ECG incessantly occurred and triggered
AF and repeated ablation session was conducted. The EnSite NCM clearly
depicted the SVC-RA connecting site during programmed SVC pacing and
SVC isolation was succeeded smoothly.
Case 2: A forty-eight year-old female with paroxysmal AF. AF recurred
with incessant SVC firing on the following day of PV isolation. During the
second session, SVC could not completely be isolated with conventional
electrogram-guided approach and a dormant SVC-RA conduction of less
than 10 seconds was reproducibly provoked with adenosine triphosphate
injection. Under SVC pacing maneuvers, the EnSite NCM successfully
indicated the residual SVC-RA breakthrough and the SVC was completely
isolated with RF application to the site.
Conclusions: EnSite NCM facilitated successful SVC isolation in 2 cases
with AF originating from the SVC.

EFFICACY OF CARDIAC RESYNCHRONIZATION THERAPYDEFIBRILLATOR (CRT-D) USING QUADRIPOLAR LEFT
VENTRICULAR PACING LEAD.
Authors
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Abstract
Background: Cardiac resynchronization therapy (CRT) has been shown to
reduce readmission and the risk of death in patients with left ventricular
dysfunction and dyssynchrony. However, it is often difficult to adjust
parameters such as high pacing threshold or phrenic nerve stimulation
(PNS). Improvement of these problems is expected by the recent
introduction of the quadripolar left ventricular pacing lead. However,
there is a paucity of reports. We compared the quadripolar lead with the
conventional unipolar and bipolar leads by selecting the optimal pacing
site for each device.
Methods: Between September 2012 and May 2015, 12 patients (age
69.1±7.36 years; 8 males) were implanted the CRT device, Viva™ Quad S
or Viva™ Quad XT (Medtronic), using the quadripolar lead, and 12 patients
(age 65.5±8.70 years; 10 males) were implanted the Protecta™ XT, Viva™
S or Viva™ XT (Medtronic) using the conventional unipolar and bipolar
lead. Pacing threshold, presence of PNS, QRS complex on surface ECG,
and the improvement rate of end systolic or diastolic volume measured
by trans-thoracic echocardiogram were collected in each group. We
implanted all left ventricular lead via the coronary vein and measured the
pacing threshold with fixed pulse duration of 0.4 msec. We defined CRT
responder as improvement in New York Heart Association class and no
readmission or cardiac death.
Result: A month later after discharge, pacing threshold of left ventricular
lead was significantly lower in quadripolar group than in conventional
group (0.79±0.33 mV vs 1.16±0.31 mV; P=0.0026). Three months
later, pacing threshold of left ventricular lead tended to be lower in
quadripolar group than in conventional group (0.83±0.46 mV vs 1.12±0.46
mV; P=0.067). Furthermore, QRS complex on surface ECG tended to
be narrower in quadripolar group (152±16.7 msec vs 167±19.4 msec
;P=0.052). No differences in other parameters were observed between two
groups.
Conclusion: The low threshold of the quadripolar lead allows stimulation
of the left ventricle by a lead with lower output, which may contribute to
prolong the battery life. The efficacy of the quadripolar lead will be verified
in the future by increasing the number of cases and duration of follow-up.
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Abstract

Abstract

Introduction: Several studies have shown a high rate of recurrence in
arrhythmogenic right ventricular dysplasia/cardiomyopathy (ARVD/C)
patients undergoing endocardial (Endo) catheter ablation of ventricular
tachycardia (VT). However, the effectiveness of catheter ablation for
ARVD/C remains unclear. In this study we assessed the long-term
outcome of the Endo catheter ablation in patients with ARVD/C.

Introduction: There was little information about the relationship between
J wave and the occurrence of ventricular fibrillation (VF) in patients with
vasospastic angina (VSA). We assessed the incidence of J wave and the
occurrence of VF in patients with VSA.

Methods: We evaluated consecutive 18 ARVD/C patients (age 56 ± 16
years, 13 male) who underwent catheter ablation for treatment of
monomorphic VT. The procedure was performed with conventional 4-mm
or 8-mm tip ablation catheter (11 patients) or with irrigated 3.5-mm tip
ablation catheter through deflectable sheath (7 patients). Recurrence was
defined as the documentation of VT or any ICD activities.
Results: In 14 of 18 patients, hemodynamically stable VT was inducible.
Acute success, defined as the absence of all inducible VT, was achieved
in 4 of 11 patients in conventional therapy and 5 of 7 patients in irrigated
catheter with deflectable sheath. After the first procedure, 7 (39%)
patients had a VT recurrence and 5 patient underwent the second
procedure. After the last procedure, during a median follow-up of 42 ± 34
months (range 1 month to 8 years), the cumulative VT recurrence-free
survival was 94%, 82%, and 66% after 1, 3, and 6 years, respectively. Endo
bipolar low voltage area was larger in recurrent cases (61 cm2 vs 30 cm2,
p=0.008).
Conclusion: Endo catheter ablation for VT in patients with ARVD/C is
feasible in the cohort with limited RV involvement.

Methods: Subjects were 62 patients with VSA diagnosed by acetylcholine
provocation test in our institution between 2002 to 2014. We investigated
the VF events, the existence of J wave and the relationship between VF
events and the J wave.
Results: Patients with VSA consisted of 62 patients included 38 men
and 24 women with a mean age of 59±13 years. VF events have been
documented in 11(18%) patients (5 males, 51±13 years).
Patients documented VF were significantly younger and more prevalent of
organic stenosis >50% than those without VF (36% vs 8%).
There were no significant differences in other clinical variables, such as
left ventricular ejection fraction, coronary risk factor and ECG parameters
between the patients with and without the incidence of VF.
The J wave was observed in 16 patients (26%), 6 (55%) in patients with the
incidence of VF and 10 (20%) in patients without VF. The incidence of VF in
patients with J wave was significantly higher than that in patients without
J wave (38% vs 11%, p=0.026). J waves were shown in inferior leads of 13
patients, in lateral leads of 7 patients and in anterior leads of 3 patients.
The incidence of VF in the inferior leads J wave positive patients
(43%=6/14) was significantly (p=0.002) higher than that in the inferior
leads J wave negative patients (10%=5/50). The J waves in the anterior
and/or lateral leads did not relate the incidence of VF.
The J wave morphology either notched type or slurred type was not
associated with VF.
The J wave in VSA patients was associated with VF (odds ratio (OR) 10.2,
95% confidence interval (CI) 1.6-64.2, p=0.01), even after adjustment for
age (OR 0.957, 95% CI 0.1-7.0, p=0.97) and organic stenosis>50% (OR 6.7,
95% CI 1.4-33.2, p=0.02). Multivariable analysis revealed that J wave in
the inferior leads was significantly correlated with VF (OR 18.0, 95% CI
2.4-132.2, p=0.01).
Conclusions:Those results suggested that the existence of J wave,
especially in the inferior leads might be one of risk markers of VF in VSA
patients.
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RECURRENT CASES AFTER EFFECTIVE ABLATION OF
ATRIAL TACHYCARDIA ORIGINATING FROM THE LEFT AND
RIGHT ATRIAL APPENDAGES

CARDIAC PACEMAKER INDICATION OF PATIENTS WITH
UNEXPLAINED SYNCOPE AND ATRIAL FIBRILLATION
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Abstract
Introduction: The left and right atrial appendages (LAA and RAA) are
uncommon sites for atrial tachycardia (AT). AT originating from the LAA
and RAA sometimes causes tachycardia mediated cardiomyopathy and
previous reports showed effectiveness of catheter ablation.
Case description: Case 1: A 18-year-old woman with a history of
hospitalization due to heart failure (HF) from the age of four was
admitted to our institute for HF. She was diagnosed with AT and
tachycardia mediated cardiomyopathy by cardiac MRI, right heart
catheter examination, and endomyocardial biopsy from right ventricle.
AT with warm-up and cool-down phenomenon and HF was refractory
to medication and therefore catheter ablation (CA) was performed.
Electroanatomical mapping of the left atrium revealed the earliest atrial
activation at the base of the LAA during the AT. Several radiofrequency
(RF) applications with a maximum power of 35 W were delivered around
the site with an irrigated catheter, resulting in acceleration and transient
interruption of the AT. The site of earliest atrial activation moved to the
epicardium at the base of LAA. Sinus rhythm had been maintained after
administration of flecainide for four months.
Case 2: A 77-year-old woman was referred to our institute for
management for AT. CA was performed because the AT was refractory to
multiple antiarrhythmic drugs. The AT was diagnosed as focal AT arising
from the base of the RAA and RF was delivered with an irrigated catheter.
The site of earliest atrial activation shifted to the superior tricuspid
annulus with the transformation of P wave morphology in 12-lead body
surface ECG and additional RF energy was delivered. The AT terminated
during RF energy delivery and sinus rhythm was maintained during
hospitalization. The AT recurred two weeks after the CA.
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Abstract
Introduction: It has been generally accepted that bundle branch blocks
or the other abnormal electrocardiographic presentations are suggesting
bradycardia among patients with unexplained syncope. Almost of them
are considered implantations of cardiac pacemaker (PM). Clinically, we
often perform PM implantations for syncopal patients due to bradycardias
related with atrial fibrillation (AF). However, syncopal patients with AF
have not been adequately investigated. In this single center, retrospective
study, we investigated PM indication of syncopal patients with AF.
Methods: We made retrospectively analysis for all patients referred to our
syncope clinic in cardiology department from April 2013 to March 2014.
We investigated patient’s characteristics including with or without AF,
clinical courses and indications of PM implantations.
Results: Of 210 all syncopal patients, 26 (12%) (18 male; mean age,
74±10 years, median number of syncope was 2) were with AF. Three were
paroxysmal and the others were chronic. AF related syncopal events
were shown in 11 patients, 10 were bradycardia and 1 was tachycardia
with a structural heart disease. We diagnosed 8patients by 24hour holter
monitoring and 3patients by implantable loop recorder (ILR). Other 15
patients whose syncopal events were not related AF. These diagnoses
were reflex syncope in 6 patients, other structural heart diseases in 4.
Two patients were remaining diagnostic phases with ILR at the analysis.
Origins of syncope were unexplained in 3 patients with low risk and
low frequency. All 10 patients with bradycardia (38% of all patients with
AF) were indication to implantations of PM. That was more frequent of
patients without AF (38% vs 8%: p < 0.001). The patients with tachycardia
AF was treated by pulmonary vain isolation.
Conclusions: The patients with unexplained syncope with AF were more
pacemaker indications than the patients without AF. In syncopal patients
with AF, syncope origins were not only AF related arrhythmias. The
prolonged monitoring such as holter monitoring or ILR was useful to
diagnose in those patients.

Conclusion: ATs originating from the LAA and RAA sometimes recur after
catheter ablation even with an irrigated catheter by reason of extensive
origin in endocardium or epicardium.
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CORONARY SINUS DIAMETER BY THREEDIMENSIONAL MAPPING SYSTEM TO DIFFERENTIATE
ATRIOVENTRICULAR NODAL REENTRANT TACHYCARDIA
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Authors
Keisuke Futagawa, Yuji Iwanami, Ken Kato, Hiroyuki Tanaka and Shoji
Haruta. Tokyo Women’s Medical University Yachiyo Medical Center,
Yachiyo-shi, Japan, Tokyo Women’s Medical University, Tokyo, Japan,
Tokyo Metropolitan Tama Medical Center, Tokyo, Japan, Tokyo Metroplitan
Tama Medical Center, Tokyo, Japan

Disclosures
K. Futagawa: None. Y. Iwanami: None. K. Kato: None. H. Tanaka:
None. S. Haruta: None.

Abstract
Introduction: Coronary sinus (CS) has been shown to be larger in patients
with atrioventricular nodal reentrant tachycardia (AVNRT). We sought
to determine if the diameter of CSOS measured by three-dimensional
mapping system can help identify the mechanism of tachycardia in
patients with narrow complex tachycardia without other supraventricular
tachycardia before the electrophysiology study.
Methods: From June 2012 to June 2015, fifty five patients with
documented narrow QRS complex, who were scheduled for an
electrophysiology study were included. Based on the electrophysiology
study, patients were divided into those with AVNRT and other
supraventricular tachycardia. We used Three-dimensional mapping
system EnSite Velocity(St.jude Medical) to measure CS ostium(CSOS).
Results: The number of patients of AVRT was 27 people. and of other
supraventricular tachycardia was15 people.
Long axis diameter of CSOS was significantly larger in patients with
AVNRT than other supraventricular tachycardia (15.6 ± 3.5mm vs. 12.1±
4.3mm, p = 0.0069) Short axis diameter of CSOS was not difference in
patients with AVNRT than other supraventricular tachycardia (10.67 ±
3.5mm vs.8.8± 3.0mm, p = 0.0869)
Conclusions: Three-Dimensional mapping system measurement by
EnSite Velocity system of the diameter of CSOS can help in identifying the
mechanism of the tachycardia before the electrophysiology study.
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Abstract
Introduction: Current epilepsy treatment involves the use of
pharmacotherapy; yet, 30% of patients remain refractory. While surgery
can treat epilepsy, it negatively impacts neurocognitive function. These
factors have favored movement towards less invasive epilepsy treatment.
Here we test the use of 2 existing Cardiology pacing catheters (Cardema
& EPT) and 2 novel minimally invasive pacing catheters (over-the-wire
balloon & basket) for epilepsy therapy.
Methods: Under general anesthesia, venous access was obtained in 12
baboons, after which venograms and pacing from each of the 4 catheters
was conducted in the occipital vein, vein of Labbe, petrosal sinus, etc.
Various pacing cycle lengths were tried. Whether or not electrical
capture was obtained was recorded. Post-experimentation, necropsy was
conducted.
Results: Capture was obtained at all sites by at least one catheter. Pacing
cycle lengths ranged from 75-600 ms. Threshold was recorded in 4 of 12
experiments (10 mA = lowest threshold resulting in capture). Our novel
over-the-wire balloon and basket catheters were most successful in
obtaining capture (75% and 100% respectively) (Figure 1). Upon necropsy,
no hemorrhage was noted though catheter breakage was observed in one
experiment.
Conclusions: Pacing of the cerebral cortex is feasible with all 4 catheter
types but occurred most consistently with our novel over-the-wire and
basket catheters. Further chronic animal studies and human trials are
needed to confirm efficacy however.
Figure 1. A: Over-the-wire balloon pacing catheter. B: Basket pacing
catheter. C: Electrical activity from basket catheter (30 Hz). D: Capture of
cerebral activity using basket catheter.
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Abstract
Introduction: Atrial fibrillation (AF) is a serious cardiac arrhythmia,
affecting nearly 5 million US citizens. Current treatment involves ablating
tissue in the left atrium to electrically isolate the triggers for AF rather
than directly destroying muscle tissue located inside pulmonary veins
(PVs). This indirect approach is conducted to avoid potential PV stenosis
but is limited as it may allow for electrical reconnections and eventual AF
recurrence. Here we developed a novel balloon catheter with drug eluting
ability to ablate in PVs and simultaneously prevent stenosis.
Methods: Under general anesthesia, four canines (each with 4 PVs) were
tested. In each animal, 2 PVs were ablated & treated with paclitaxel/
everolimus drug coated balloon (DCB), 1 PV was ablated only (positive
control), and 1 PV was left untouched (negative control). Pre and postablation electrograms were conducted to obtain PV potentials. Long
term (>3 months) survival and outcomes were assessed by repeating
PV potentials and assessing for any stenosis and ability to capture atria
during pacing.
Results: Our results indicated that DCB was able to eliminate PV
potentials and prevent stenosis of PVs successfully in all 4 canines. PVs
ablated but not treated with DCB underwent nearly complete stenosis
of the lumen. In DCB treated PVs, long term PV potentials remained
undetectable, and atrial capture did not occur. All canines survived
throughout the study period without any significant complications.
Conclusion: Ablation of PV with our novel paclitaxel/everolimus drug
coated balloon allows for successful PV ablation while also preventing
stenosis in both post-operative and long-term (>3 months) settings.
Future studies in animals and humans are needed to confirm the
applicability of this procedure to routine medical care for AF.

THREE-YEAR EXPERIENCE IN THE NON-VITAMIN K
ANTAGONIST ORAL ANTICOAGULANTS (NOACS) FOR
STROKE PREVENTION IN ASIAN PATIENTS WITH NONVALVULAR ATRIAL FIBRILLATION
Authors
YU GA-IN, Tae-Joon Cha and Sung-Il Im. Kosin Gospel Hospital, Busan,
Korea, Republic of
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Abstract
Introduction:Although new oral anticoagulants (NOACs) became available
for decreasing the risk of ischemic stroke in patients with non-valvular
atrial fibrillation (NVAF) instead of warfarin, there was scarce of data for
the efficacy and the safety of NOACs in Asian patients with NVAF. Our
aim was to evaluate the prevalence of ischemic stroke and major/minor
bleeding during the prescription of NOACs.
Methods:From March of 2012 to May 2015, all patients with NVAF
prescribed NOACs were consecutively enrolled. Event of ischemic stroke
or bleeding, biochemical results including renal and liver function tests
were collected. Bleeding and ischemic stroke risk scores (HAS-BLED and
CHA2DS2-VASc scores) were also calculated.
Results:A total 328 patients using NOACs (dabigatran 192 patients,
rivaroxaban 136 patients) were included with a mean age of 68.4 ± 12.1
years (165 men and 163 women). The mean HAS-BLED score was 2.48 ± 1.3
and the mean CHA2DS2-VASc score was 3.0 ± 1.6. One hundred ten
patients (33.6%) were prescribed lower dose NOAC (110 mg dabigatran or
15 mg rivaroxaban) and 218 (66.4%) patients were prescribed higher dose
NOAC (150 mg dabigatran or 20 mg ribaroxaban), however, there was no
significant difference between the two groups for age, sex, concomitant
chronic disease, and CHA2DS2-VASc and HAS-BLED scores. During the
total follow-up period (26 ± 14 months), only 3 events of ischemic stroke, 2
events of major bleeding (subdural hemorrhage and alveolar hemorrahge)
and 3 events of minor bleeding (2 hematuria, 1 hematoma) were occurred.
No significant change were shown the follow-up data, and one patient
showed worsen renal function (>2.5 mg/dl serum creatinine)
Conclusions:NOAC regimes were associated with significantly low
event of ischemic stroke and low occurrence of bleeding event, as well
no deterioration of renal or liver function in our AF cohort. Given the
huge burden of AF in Asians and higher bleeding tendency compared
to the Western people, more attention to the role of NOAC in the stroke
prevention and bleeding event is clearly needed. Our information
may suggest that NOACs should be preferentially indicated for stroke
prevention in Asians with AF.
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Abstract
Introduction: Atrial fibrillation (AF) is a global epidemic with significant
burden on healthcare systems and increased morbidity and mortality
in affected individuals. There is an urgent need for a different approach
to traditional health care delivery to improve outcomes. Here we aim to
investigate the use of the integrated care approach in the AF population.
Methods: A systematic review was undertaken to identify suitable studies.
Studies included were deemed suitable if they incorporated integrated
care, focussed on the comprehensive management of AF with at least
a three month follow up period and were published prior to March,
2015. Studies were excluded if they focussed on only one aspect of AF
management (e.g. anticoagulation) and not published in English.
Results: Three randomised controlled trials (RCTs) and four observational
studies were identified. One RCT utilised integrated, software supported
outpatient care delivered by a nurse, whilst the other two examined
home based integrated care delivered by a cardiac nurse. Outpatient
clinic based care was associated with a 35% relative risk reduction in the
composite endpoint of cardiovascular death and hospitalisations. These
beneficial outcomes were not seen utilising the home based integrated
care approach with no significant impact on all cause death or unplanned
hospital readmissions. Nevertheless, the remaining four observational
studies have demonstrated improvements in various domains including
symptom burden, quality of life, AF related hospital readmissions and
thromboembolic events.
Conclusions: This systematic review demonstrated improved health
outcomes in AF patients with the integrated care approach over
conventional care. Further studies are needed to delineate the optimal
integrated care approach methodology in the form of multi-centre RCTs to
provide more robust data to improve care delivery for the burgeoning AF
population.
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CATHETER ABLATION OF NON-PAROXYSMAL ATRIAL
FIBRILLATION USING ELECTROPHYSIOLOGICALLY GUIDED
SUBSTRATE MODIFICATION DURING SINUS RHYTHM
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Abstract
Introduction:The high incidence of post-procedural atrial tachycardia
(AT) reduces the absolute arrhythmia-free success rate of extensive
ablation strategies to treat non-paroxysmal atrial fibrillation (NPAF).
We hypothesized that a strategy of targeting low voltage zones (LVZ) and
sites with abnormal electrograms during sinus rhythm (SR-AEs) in the
left atrium (LA) after circumferential pulmonary vein isolation (CPVI) and
cavotricuspid isthmus (CTI) ablation in NPAF patients is superior.
Methods:86 consecutive patients with NPAF were enrolled in study
group. Following CPVI, CTI ablation and cardioversion to SR, high density
mapping of LA was performed. Areas with LVZ and SR-AE were targeted
for further homogenization and elimination respectively. 78 consecutive
sex- and age- matched NPAF patients who were treated with the stepwise
approach served as the historical control group.
Results:In the study group, 92% (79/86) were successfully cardioverted
after CPVI and CTI ablation. Among the patients converted to SR, 70%
(55/79) had LVZ and SR-AE and received additional ablation whereas in
30% (24/79) without SR-AE or LVZ, no further ablation was performed.
Over a follow-up period of more than 30 months, 66% (57/86) were free
from AT/AF recurrence and 3.5% (3/86) developed post-procedural
AT after a single procedure in study group, compared to 37% (29/78)
and 30% (24/78), respectively in control group. (P=0.011 and P=0.0003,
respectively).
Conclusions:A strategy of selective electrophysiologically-guided atrial
substrate modification in sinus rhythm after CPVI and CTI ablation is
clinically more effective than the stepwise approach for NPAF ablation.
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GOOD MID-TERM PERFORMANCE OF NEW MRI
PACEMAKERS

IMPACT OF INTERVENTRICULAR ELECTRICAL DELAY
ON LEFT VENTRICULAR REVERSE REMODELING WITH
CARDIAC RESYNCHRONIZATION THERAPY
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Abstract

Disclosures

Introduction: Due to co-morbidities a substantial part of rapidly
increasing population of patients with implanted pacemaker (PM) is
indicated for MRI scan. The conventional MRI is contraindicated because
of potential hazard of interaction between MRI and PM. In June 2011
we implanted for the first time a new generation of MRI-compatible PM
(Accent DR MRI) in combination with new MRI-compatible leads (Tendril
MRI, St. Jude Medical). Compared to other systems indicated for MRI
scan, it allows performing whole-body-scan. We tested prospectively
handling, intra-operative and post-operative performance of this new
system in comparison with standard dual-chamber PM system (Accent
DR, Optisense and Tendril lead, St. Jude Medical).
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Methods: 35 consecutive patients receiving MRI-compatible PM were
compared with 35 consecutive patients receiving standard dual-chamber
PM. Patient characteristics, standard lead parameters, procedural time,
number of lead repositions at the time of implantation and at hospital
discharge were recorded. We performed follow-up 2 months, 1, 2 and 3
years after implantation.
Results: The demographical and clinical patient characteristics were
nearly identical in both groups. No procedure-associated complications
have been noted. Periproceduraly, standard lead parameters and the
number of lead repositions were similar in both groups. Only slight
differences in procedural time (43.8 vs. 50.5 min) and in X-ray exposure
time (3.7 vs. 4.9 min) in favor of standard PM were observed. At discharge
an increase in sensing of atrial MRI and a decrease in sensing of standard
right ventricular leads were observed. After 36 months lead specific
parameters and necessary re-operations in both groups were nearly
equal.
Conclusion: The implantation of the MRI-compatible PM system is safe.
The intra-operative as well as post-operative performance up to 36
months after implantation was comparable with standard dual-chamber
PM system showing only minor lead-specific differences. The positioning
of stiffer MRI leads is slightly more difficult as showed by longer mean
procedural and X-ray exposure time. However, this did not result in an
increase of re-operations. In conclusion, our results attest a good midterm performance to new MRI PM.

Abstract
Introduction: Despite the benefits of CRT, approximately 30% of patients
(pts) are considered nonresponders, which can be predicted in part by
certain clinical and ECG characteristic, including sex, ischemic etiology,
QRS morphology and duration. More recently it has been shown that
pacing at sites of long left ventricular (LV) electrical delay is associated
with better outcomes. The interaction between clinical factors and
electrical delay has not been well studied.
Methods: This study included 419 pts (66% male, mean age 66 ± 11 years,
LV ejection fraction (EF): 28% ± 9%, QRS duration 150 ± 25 ms, LVESV
129 ± 63 ml) undergoing CRT implantation. Interventricular electrical
delay (RV-LV) was calculated as the time from the peaks of RV to LV
electrograms. The primary endpoint was the change in LV end systolic
volume (LVESV) at 6 months with response defined as LVESV reduction >
15%.
Results: Pts with longer RV-LV (≥ 70 ms, median value) had a larger
reduction in LVESV vs. shorter RV-LV (< 70 ms) (-31 ± 44 ml vs. -9 ± 37 ml;
P<0.001). The forest plots of the subgroups are shown in Figure. A longer
RV-LV delay was associated with a better remodeling response for all
subgroups, with no significant interaction noted.
Conclusion: Interventricular electrical delay is predictive of the magnitude
of structural response to CRT. This is a robust finding noted in all
subgroups, including those with traditional low response rates.
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Abstract

Abstract
Excimer laser sheath became available in Japan in 2009. The number of
transvenous lead extraction (TLE) procedure is increasing. However TLE
was performed mainly in patients with cardiac implanted electonic device
infection because of the possibility of lethal complication. We estimate the
clinical background of the patients and efficacy of TLE in infectious (INF)
and non-infectious (NOI) indication.
TLE was performed in 50 patients (mean 70.2±10.2 years, 35 male) due
to infectious (36 patients) and non-infectious (14 patients) indication .
Generator type was pacemaker in 31, ICD in 10 and CRT-D/P in 9 patients.
One hundred one leads were tried to be extracted (RA:34, RV:39, ICD:21,
LV:7). Mean implant duration was 86.3±92.5 months. Indication of TLE
in NOI group was lead failure including advisory lead in 9, upgrade in
2, tricuspid regurgitation in 3, blood access in 1 and chronic pain in 1
patient. There is no significant difference in sex. Statistically significant
difference was observed in age (INF:73.2±9.5, NOI:63.8±8.5, p<0.01).
Implant duration was 86.9±88.9 and 86.6±108.3 months in INF and NOI
group (p=N.S.), respectively. Complete removal was achieved in 100 out
of 101 leads (99.1%). Major complication was not observed in all patients.
Two patients in INF group died in hospital because of heart failure and
infection after successful TLE procedure.
NOI patients group was young. The indication of TLE in non-infectious
patients varied. TLE was also safe in NOI patients and provide equal
beneficial effect in patients with infectious and non-infectious indication.
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Objective: The purpose of this study was to identify the role coronary graft
angiography (venous phase) to define the coronary sinus vein branches
for improving the success of left ventricular (LV) lead implantation and for
optimal LV lead placement in biventricular (bi-v) device implantation.
Methods: Six patients with severe left ventricular dysfunction post
coronary artery bypass surgery (CABG) underwent bi-v device
implantation were selected. If the coronary sinus (CS) anatomy could not
be defined with levo phase coronary arteriography or CS venography than
coronary graft angiography was performed during the same procedure.
The postero-lateral vein was identified by selective graft cannulation.
Results: All six patients had successful implants in appropriate site
following graft angiography. In four patients (66.6 %) the postero-lateral
vein could not be defined despite performing selective venography with
CS guiding catheter. In these patients, coronary graft angiography helped
to define the CS branch, which was subsequently successfully negotiated
with guide wire and lead placement None of the patient had any adverse
effect of contrast. The procedure time was significantly reduced with graft
angiography.
Conclusions: Graft coronary angiography increases the success of
selective CS vein cannulation and subsequent LV lead placement.
Identification of the vein with graft angiography is a simple method to
reduce procedure time and contrast overload.
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SUBCLAVIAN VEIN SPASM FOLLOWING CONTRAST
GUIDED VENOUS PUNCTURE FOR DEVICE IMPLANTATION.
HOW TO MANAGE!

ASSOCIATION OF IDIOPATHIC FASCICULAR VENTRICULAR
TACHYCARDIA AND NARROW QRS TACHYCARDIA. ARE
THEY INTER DEPENDENT?
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Abstract

Abstract

Aims: Contrast-guided subvlavian vein puncture is commonly used for
extra thoracic puncture and lead implantation. Venous spasm during
contrast-guided subclavian vein puncture is infrequently seen. We
investigated the incidence of venous spasm during contrast-guided
subclavian vein puncture and how to overcome the impact of venous
spasm.

Objective: Narrow QRS complex tachycardia alternating with wide-QRS
complex tachycardia can lead to an erroneous diagnosis of paroxysmal
supraventricular tachycardia (SVT) with or without aberrancy. The purpose
of the study was to evaluate the relationship between NQRST and WQRST
in the same patient.

Methods: Ninety-six patients who underwent device implantation over
period of six months were included in the study. The extra thoracic
subclavian venous puncture was guided by ﬂuoroscopy and venogram as
standard protocol. After the success of first puncture, the venography was
taken again if the second or third puncture could not be successful.
Results: The second venography revealed severe venous spasm (total
occlusion of subclavian vein) in 11 patients (11.4 %). The subsequent
punctures were difficult despite pharmacological measures to relief
the venous spasm. However, in all patients successful punctures could
be obtained more proximal to spasm with contrast guidance. None of
patient required same entry port (all separate punctures) for additional
lead placement or opposite side implantation. The procedure time
was prolonged by 13 + 3 minutes in patients with severe spasm (total
occlusion). None of patients had upper limb edema following implant.
Severe venous spasm had no negative correlation with success rate;
however had negative impact in procedural time.
Conclusion: Venous spasm is not a rare phenomenon during the contrastguided puncture of subclavian vein and it can be managed with no
negative impact on the puncture site and success.

Methods: Fifty-seven patients with documented idiopathic Fascicular
Ventricular tachycardia (FVT) clinically were taken for Electrophysiological
study (EPS) with possible Radiofrequency ablation (RFA) over period of five
years. Standard atrial and ventricular protocols were used inside EP lab
for induction.
Results: Seven (12.2%) patients had both SVT and FVT inside the
EP lab. All SVT’s were related to an atrioventricular node reentrant
tachycardia (AVNRT). Two patients had RFA for both AVNRT and FVT in
the same sitting, FVT ablation followed by slow pathway modification.
Two patients who only underwent RFA for FVT (non inducible AVNRT)
came back with documented AVNRT within six month. Three patients
underwent AVNRT ablation first inside EP lab with inducible FVT prior
to slow pathway ablation. However, following slow pathway ablation FVT
could not be induced inside the EP lab despite vigorous stimulation and
pharmacological provocation. No recurrence of any tachycardia over
period of two years.
Conclusion: The association of SVT and FVT is more frequent in patients
without heart disease. Slow pathway ablation has some impact over FVT
induction.
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ROLE OF SUBCLAVIAN AND INNOMINATE BALLOON
VENOPLASTY FOR REDO PROCEDURES WITH
SUBCLAVIAN VENOUS OBSTRUCTION.
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Abstract
Introduction: Implanting new leads for defibrillation or pacing leads could
be problematic as a result of venous obstruction.
Methods: We report five cases of CRT implantation with previous
pacemaker or CRT implantation, in which subclavian vein was totally or
partially occluded.
Results: Successful implantation was performed in all the five cases
from the same side without any lead extraction. Three patients required
balloon dilatation in subclavian vein and two required dilatation of SVC/RA
junction. Long sheath was used in two cases for lead advancement.
Conclusion: Up to 50% of patients with pacemaker/implantable
cardioverter defibrillator leads have an asymptomatic subclavian vein
obstruction. We believe that balloon venoplasty is safe and effective.

ECG CHARACTERISTICS DIFFERENTIATING EPICARDIAL
OUTFLOW TRACT VENTRICULAR ARRHYTHMIAS
ORIGINATING FROM THE ANTERIOR INTERVENTRICULAR
VEIN AND DISTAL GREAT CARDIAC VEIN
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Abstract
Introduction: The aim of this study was to identify the ECG features that
might differentiate between anterior interventricular vein (AIV) and distal
great cardiac vein (d-GCV) outflow tract ventricular arrhythmias (OT-VAs).
Methods: Radiofrequency catheter ablation was performed in 13 of 375
patients (3.5%) for AIV or d-GCV OT-VAs. We grouped the 13 patients
by the origin, d-GCV (n=9) or AIV (n=4), and compared their ECGs and
electrophysiological data.
Results: The OT-VA ECGs had S waves in lead I in all 13 patients. The
voltage in the inferior lead III and peak deflection index had no significant
between-group differences (2.3±0.7 vs. 2.5±0.3mV and 0.65±0.04 vs.
0.68±0.04mV, respectively) for the d-GCV and AIV groups. There also were
no significant between-group differences in the QaVL/QaVR, where Q
denotes the amplitude of the Q wave in the suffix lead. However, the R/S
ratio in V1 (1.7±1.0 [n=5] vs. 0.2±0.05, P=0.04), and QRS duration (149±16.6
vs 123±3.8ms, P=0.012) were greater in the d-GCG group than in the
AIV group. There were no significant between-group differences in the
activation time and pace mapping score at the optimal ablation sites.
Conclusions: A low R/S ratio in V1 and shorter QRS duration may help
identify AIV sites of epicardial OT-VA origins.
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THE VALUE OF THE ‘SAME-TT2R2’ SCORE IN PREDICTING
GOOD ANTICOAGULATION CONTROL IN AN ASIAN
POPULATION

LONG QT AND BRUGADA SYNDROMES - A COINCIDENCE?
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Abstract
Introduction: Studies in predominantly white population have found that
the SAMe-TT2R2 score predicts the time in therapeutic range (TTR) in
patients with atrial fibrillation (AF) on warfarin. Nevertheless, defining
‘non-Caucasians’ as high-risk renders its use in the other populations
limited. In this study we assessed and recalibrated the SAMe-TT2R2 score
in an Asian population.
Method: Consecutive patients with non-valvular AF diagnosed in our
institution between 1997 and 2011 and were on warfarin were stratified
according to the SAMeTT2R2 score, and TTR was calculated using the
Rosendaal method. The predictive power of the SAMeTT2R2 score for TTR
>70% was assessed.
Results: Among the 1,428 patients (76.2±8.7 years, 47.5% male) included
in this study, TTR decreased with increasing SAMe-TT2R2 score (p=0.016,
figure 1). The corresponding sensitivity, specificity, positive and negative
predictive values to predict TTR >70% were 85.7%, 17.8%, 10.1% and 92%,
respectively. At a mean follow-up of 4.7±3.6 years, 338 (23.7%) patients
developed an ischemic stroke with an annual incidence of 4.96%/year,
and 63 (4.4%) patients had an intracranial hemorrahge with an annual
incidence of 0.9%/year. Patients who had SAMe-TT2R2 ≤2 had the lowest
annual risk of ischemic stroke (p<0.001), and showed a trend towards the
lowest risk of intracranial hemorrhage.
Conclusion: The SAMe-TT2R2 score correlates with with TTR in Chinese
patients, with a score >2 demonstrating high sensitivity and negative
predictive value for good anticoagulation control. Chinese patients who
have SAMe-TT2R2 >2 should be considered for non-vitamin K antagonist
anticoagulation to maximise therapeutic benefit.

Introduction: Long QT and Brugada syndromes cause sudden cardiac
death (SCD) those with structurally normal hearts. Although implantable
cardioverter defibrillators (ICD) prevent SCD, management of those with
recurrent ICD shocks remains difficult due to genotypic and phenotypic
variations of both conditions. In this report we present the management
of a patient with Brugada syndrome and presented with recurrent ICD
shocks.
Method: N/A.
Result: A 34 year-old man presented to the casualty with syncope.
Electrocardiogram (ECG) showed cove-type ST elevation at V1 and
V2 (Figure 1A). ICD was implanted in accordance with guideline
recommendation. Two weeks later, he was readmitted for recurrent ICD
shocks and an episode of Torsade de Pointes was documented (Figure
1B). He was discharged after stabilisation with quinidine.
Nevertheless, he was admitted again 2 months later for multiple ICD
shocks. ECG showed markedly prolonged QTc. Previous ECGs were
reviewed and he was confirmed to have prolonged QTc since presentation.
Genetic testing found R1192Q and E1783K mutations at the SCN5A gene
which are known to cause Long QT and Brugada overlap syndrome.
We treated the patient with mexiletine, which selectively blocks INa-L and
reduces ICa-L and hence shortens QTc without reducing the peak INa. His
QTc was reduced to normal without worsening of ventricular arrhythmias.
He remained free from ICD shocks for 2 years.
Conclusion: Prolonged QTc is easily overlooked in type I Brugada ECG.
It is important to recognise Long QT and Brugada overlap syndrome
as quinidine may prolong QTc and worsen ventricular arrhythmias.
Mexiletine may be used in patients with long QT and Brugada overlap
syndrome.
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Introduction: Factor Xa inhibitors are widely used for the treatment of
atrial fibrillation. However, by lack of the easy-to-use evaluation of the
factor Xa activity, it has been difficult to monitor the efficacy of these
drugs. Dielectric blood coagulometry (DBCM) was invented to assess
whole blood coagulability by measuring a temporal change in dielectric
permittivity. We studied if DBCM could quantify the factor Xa activity.
In addition, we examined whether DBCM could assess the effect of
dalteparin, one of the low molecular weight heparins with approximately
2 times higher anti-Xa:anti-IIa ratio than that of unfractionated heparin
(UFH).

Introduction:Autonomic sympathetic neural activity may affect the
predisposition to idiopathic ventricular fibrillation (VF). A ventricular
premature contraction (VPC) triggering VF often arise from the Purkinje
system and can be suppressed by radiofrequency catheter ablation.
Sleep disorder breathing (SDB) has been known to destabilize autonomic
nerve system and could deteriorate ventricular arrhythmias. The present
case showed successful catheter ablation for idiopathic VF targeting
epinephrine-induced VPC that was possibly driven by SDB.

Methods: Citrated blood samples were collected from 12 healthy subjects.
Whole blood and plasma were used for analysis.
Study 1: The factor Xa activity was measured by chromogenic assay, and
its correlation with the DBCM analysis was investigated.
Study 2: Blood was mixed with dalteparin or UFH at final concentrations of
0, 0.05, 0.1, and 0.15 (U/ml), and DBCM analyses were performed.

Results:A 53-year-old man was admitted to our hospital because
appropriate ICD shock was delivered in the early morning when his
heart rate was 90bpm in spite of being asleep. Several multiform VPCs
were spontaneously observed in 12-lead electrocardiography in the EP
laboratory. However, none of them was identical electrogram morphology
in ICD telemetry to that of trigger VPC initiating VF. Although trigger VPC
was not emerged by atrial pacing and atropine, edrophonium and ATP
intravenous infusion, epinephrine (20 mcg) reproducibly induced trigger
VPC (coupling interval 320ms). The induced VPC was characterized by
right bundle branch block and inferior axis deviation. Purkinje potential
preceded QRS onset during VPC by 24ms was recorded at the left
ventricular outflow tract where excellent pacemap was obtained. Irrigated
radiofrequency energy was delivered at the site, and trigger VPC was
eliminated. Thereafter epinephrine (20mcg) re-infusion did not induce the
trigger VPC and VF.
After the ablation procedure, simple sleep monitoring (Pulsleep LS100, Fukuda Denshi Co.) demonstrated his SDB. Holter ECG monitoring
attempted indicated the variation in his heart rate according to apneahypopnea period. The patient has been free from VF during follow-up
period after ablation.

Results: DBCM analysis represented dielectric permittivity against
time and frequency. We utilized a temporal change in permittivity at 10
MHz, and calculated its derivative. We defined two indices: maximum
acceleration time (MAT) as a time point at peak of derivative, and end of
acceleration time (EAT) as a time point when derivative value returned to
baseline.
Study 1: The factor Xa activity showed inversed correlation with MAT (r =
-0.79, p = 0.002), which was higher than that with EAT (r = -0.59, p = 0.042).
Study 2: Both MAT and EAT showed dose-dependent linear prolongation
by addition of dalteparin or UFH. We performed single regression analysis
and compared their slopes against the dalteparin or UFH concentration
by ANCOVA. Dalteparin showed significantly smaller slope than UFH in
EAT (34.9 vs. 77.8 (min/IU), p = 0.005), but no significant difference in MAT
(15.3 vs. 22.7, p = 0.333). When we used MAT as a surrogate for factor
Xa activity, and the time difference between EAT and MAT as factor IIa
activity, the inhibition ratio of Xa:IIa was 1.89 in dalteparin compared to
UFH.
Conclusions: MAT derived by DBCM was a good surrogate for the factor
Xa activity. DBCM can evaluate reduced coagulability by dalteparin
focusing on factor Xa inhibition.
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Methods:N/A

Conclusions:Radiofrequency ablation targeting VPC arising from Purkinje
system successfully eliminated the VF that was reproducibly induced by
epinephrine infusion. This case suggests that sympathetic neural activity
destabilized by SDB may be associated with the initiation of VF.
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RELATIONSHIP BETWEEN DURATION OF ATRIAL
FIBRILLATION AND LEFT ATRIAL APPENDAGE THROMBUS
IN PATIENTS WITH NON-VALVULAR ATRIAL FIBRILLATION

THE LONG-TERM PROGNOSIS OF CARDIAC
RESYNCHRONIZATION THERAPY CAN BE PREDICT BY
BODY-SURFACE QRST INTEGRAL MAPPING.
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Introduction: Cardiac resynchronization therapy (CRT) is an established
therapeutic option for severe heart failure CRT improves cardiac function
of patients with heart failure However, it is still not clear whether who will
improve cardiac function after CRT

Abstract
Objectives: The aim of this study was to evaluate the relationship between
duration of non-valvular atrial fibrillation (NVAF) and left atrial appendage
(LAA) thrombus.
Methods: A total of 465 patients (mean age 63±11 years) with NVAF
between April 2006 and September 2014 were retrospectively investigated.
Two hundred twenty-two patients were sustained AF. According to the
duration of AF, the study patients were classified into persistent AF
(duration of AF was 1-year’s duration), chronic AF (continuous AF >
1-year’s duration) and asymptomatic AF (the duration was unknown)
categories. Transthoracic and Transesophageal echocardiography (TTE/
TEE) was performed in all patients.
Results: LAA thrombi were found in 11% of the patients with persistent
AF, in 15% of the patients with chronic AF and in 29 % of the patients
with asymptomatic AF (p = 0.018). Clinical features among three groups
showed Table 1. Clinical characteristics of patients with AF who were
unknown duration, had older age (p = 0.001), higher CHADS2 score/
CHA2DS2-VASc score (p = 0.009 / p = 0.002), a history of CHF (p = 0.01),
a decreased creatinine clearance (p = 0.001) and asymptomatic AF (p =
0.003) compared with the other groups.
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Methods: We measured body-surface QRST integral mapping after one
month of CRT implantation and classified into two groups, uni-polar
repolarization pattern and multi-polar repolarization pattern
Results: 81 consecutive patients were enrolled in this study 61 7% (n=50)
of patients have uni-polar repolarization pattern and 38 3% (n=31) of
patients have multi-polar repolarization pattern We evaluated parameters
of cardiac function by transthoracic echocardiography and numbers
of arrhythmia using CRT memory after 12 month of CRT implantation
Group of uni-polar repolarization pattern improved significantly the echo
parameter of Ejection function (EF) compared with group of multi-polar
repolarization pattern (P<0 05)
Conclusions: Body-surface QRST integral mapping can predict long-term
improvement of cardiac function after cardiac resynchronization therapy

Conclusions: The prevalence of LAA thrombus could occur with greater
frequency in AF patients who could not detect the onset of AF. Patients
with AF of unknown duration had older age, higher CHADS2 score/
CHA2DS2-VASc score, a history of CHF, a decreased creatinine clearance
and asymptomatic AF compared with the other groups (p <0.05).
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REGARDING EXERCISE CAPACITY OF PATIENTS WITH
A LONG-STANDING ATRIAL FIBRILLATION HELPED IN
DETERMINING TREATMENT STRATEGY

NUMBER OF P WAVE FRAGMENTATIONS MEASURED
BY VECTOR MAGNETOCARDIOGRAPHY MAY EVALUATE
CONDUCTION DISTURBANCE IN LEFT ATRIUM
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Catheter ablation (RF) has been established to relieve symptoms for AF
patients. However, long-persistent AF (CAF) patients are usually less
symptomatic and have lower exercise capacity (EC) as the only symptom.
Although the indication of suitability of RF for CAF patients remains to
be studied, it is important as to how much sinus rhythm maintenance
has significance for CAF patients. EC is not only a marker of symptom
severity, but also a surrogate to predict prognosis. We therefore
investigated whether EC evaluation before further procedures could help
in the management of CAF.
One hundred and thirteen consecutive patients with CAF (≥6 months) were
referred for suitability of RF and then underwent EC evaluation. Firstly,
RF was performed on 63 patients. The remaining 38 were observed.
EC was re-evaluated after 6 months sinus rhythm (SR) maintenance or
6 months observation. Twelve patients finally underwent RF because
of deterioration of EC after the observation. We measured peak VO2
uptake (PVO2), anaerobic threshold (AT) and VE/VCO2 slope. PVO2 and AT
were expressed as %PVO2 and %AT with reference to age- and genderstandards. Initial %PVO2 ranged from 38.0 to 176.0 %, %AT from 46.0 to
162.0 % and VE/VCO2-slope from 14.8 to 48.8. Normal values for each
EC parameter were defined as: %PVO2 and %AT: ≥80%; VE/VCO2-slope:
≤30. Evaluation of 3 EC parameters enabled categorizing CAF patients as
follows: (1) all normal (35.7%), (2) all abnormal (12.2%), (3a) 2 abnormal
parameters: %PVO2 and %AT (12.2%) or VE/VCO2-slope (3.0%), %AT
and VE/VCO2-slope (8.1%) (3b) 1 abnormal parameter: %AT (12.2%), VE/
VCO2-slope (11.2%), %PVO2 (3.0%). In CAF patients for which SR was
maintained for »6 months, PVO2 and AT improved more than they did in
CAF patients only observed (p<0.01), however, VE/VCO2 did not change.
Among the groups categorized by EC, %PVO2 increased independently
of other parameters, however, neither %AT nor VE/VCO2-slope improved
without increase in %PVO2.
EC evaluation enabled categorization of CAF patients repeatedly and
objectively. SR maintenance improved EC mainly due to improvement
in PVO2. It was found reasonable to select CAF patients suitable for SR
maintenance from the groups containing abnormal PVO2.

Y. Hasegawa: None. Y. Natsume: None. T. Nishimura: None. Y. Shirai:
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Abstract
Introduction: Atrial fibrillation (AF) is the most common arrhythmia. A
conduction disturbance in atrium is critical to maintain AF, also called
AF substrate. Although it was reported AF substrate was dominantly
located in left atrium (LA), it has been difficult to noninvasively evaluate
AF substrate in LA. Recently we invented a high-sensitive vector
magnetocardiography (VMCG). We previously reported VMCG evaluated
dominant frequency during AF specifically in LA. In this study, we tried to
evaluate conduction disturbance utilizing VMCG.
Methods: Ten paroxysmal AF patients (59.8 ± 7.3 yrs, 10 males), 10 agematched controls (57.8 ± 9.0 yrs, 8 males) and 9 young controls (23.0 ±
1.9 yrs, 4 males)) were enrolled. VMCG was recorded for 2 minutes during
sinus rhythm. P wave was signal-averaged, and calculated the root mean
square from X- and Y- axis sensor recordings. P wave was then filtered
between 40Hz and 300Hz to detect extrema. We calculated a baseline
noise level, and defined P wave fragmentation (PWF) when the voltage
differences between adjacent extrema exceeded 3×standard deviation of
baseline noise (Figure). We counted the number of PWF and compared
them among 3 groups.
Results: VMCG had sensor array matrix with 40 sensing points. Since we
focused on the LA, we counted the number of PWF from sensing points
corresponding to LA posterior wall.
Number of PWF was 19.0 ± 3.0, 16.0 ± 1.3, and 12.3 ± 2.2 in AF patients,
age-matched controls, and young controls (p < 0.01 by ANOVA). Multiple
comparison by Tukey-Kramer showed significant difference between all
pair.
Conclusion: Number of PWF measured by VMCG may evaluate the
conduction disturbance located in LA.
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THE IMPACT OF A THORACIC VERTEBRA HYPERPLASIA IN
PATIENTS WITH PAROXYSMAL ATRIAL FIBRILLATION.
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Introduction: In patients with atrial fibrillation, the motion of atrial
fibrillation itself is caused electrical remodeling and structural
remodeling, eventually causing atrial dysfunction. With the progress of the
medical condition, atrial diameter is enlarged. Left atrial dimension is a
recurrence predictor. In addition, the low-potential area in the left atrium
is also a recurrence predictor. The relevance between atrial fibrillation
recurrence rate and thoracic vertebra hyperplasia is not clear.
Methods: Paroxysmal atrial fibrillation 26 patients who had a pulmonary
vein isolation surgery during the period of January to May 2015 were
analyzed retrospectively for the relevance between thoracic vertebra
hyperplasia and paroxysmal atrial fibrillation recurrence rate. All patients
underwent an extensive encircling pulmonary vein isolation surgery.
After postoperatively 3 months, we had judged the recurrence of atrial
fibrillation by the Holter ECG. With reference to the chest CT images, we
measured the distance from sternum center inside on the aortic valve
level to the thoracic vertebra hyperplasia, and examined the relationship
between the distance and the atrial fibrillation recurrence rate. In
addition, measuring the left atrium low potential zone area by 3D mapping
system: Ensite NavX (St. jude medical, USA), we examined a relevance of
the left atrium low-potential zone area and atrial fibrillation recurrence
rate.
Results: 8 of the 26 patients had relapsed paroxysmal atrial fibrillation.
6 patients had exhibited a thoracic vertebra hyperplasia (p<0.05). The
left atrial diameter was no significant difference between the recurrence
group and non-recurrence group. Relevance of the left atrium lowpotential zone area and atrial fibrillation recurrence rate was poor.
Conclusions: Strong association has been shown between the recurrence
rate and the thoracic vertebra hyperplasia in paroxysmal atrial fibrillation
patients.

Abstract
Methods: N/A
Results: Background: The inferior common ostium is an unusual
pulmonary vein (PV) anomaly, which may lead to concerns regarding the
safety of atrial fibrillation (AF) ablation.
Case report: A 62-year-old woman with drug refractory paroxysmal AF
was referred for PV isolation. The preprocedural multi-detector computed
tomography (MDCT) showed an unusual common ostium between the
right inferior and left inferior PVs, on the mid-posterior wall of the left
atrium (LA). An intracardiac echocardiography (ICE) was inserted into
the right atrium, and anatomic mapping of the LA by CartoSound module
equipped in a CARTO 3 system was performed. ICE image was displayed
through the CartoSound module. The LA-ICE image was obtained between
the ostia of the bilateral PVs and a common ostium of inferior PVs. The
three-dimensional (3D) MDCT image and LA-ICE image were integrated
with the installed surface registration program. We decided to perform
‘box’ shape ablation which achieved complete isolation of the posterior LA
including all PVs. It was considered to be safe because which ablation line
was far away from the common ostium and the esophagus. Box isolation
was done in the integrated 3D image using an open-irrigated catheter
with contact force. We demonstrated electrical isolation of the entire
posterior wall and all PVs confirmed by demonstrating both entrance and
exit blocks.
Conclusion: Recently developed technology could help to resolve
anatomical issue during AF ablation. An accurate merge of preprocedural
3D-MDCT with LA-ICE image and contact force monitoring could be useful
in accomplishing box isolation in a patient with a common ostium of
inferior PVs.
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MULTIPLE BENEFITS OF INTRACARDIAC
ECHOCARDIOGRAPHY TO GUIDE SIMULTANEOUS
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Introduction:: Atrial tachyarrhythmias of macro re-entrant mechanism
may occur after mitral valve repair or replacemant due to the surgical
scars however, it is unusual to find persistence of accessory pathway
close to mitral annulus after surgical mitral valve replacement (MVR). We
report 2 cases of Rheumatic Heart Disease with AV reentrant tachycardia
post Mitral valve replacement.

Abstract
Results: We report the case of a 54 years old female with moderate
mitral stenosis (1.12 cm2) and drug-resistant paroxysmal atrial
fibrillation (AF). She had a history of acute heart failure and frequent
palpitation. Transthoracic echocardiography showed dilated left atrium
(LA) (52 mm) and normal left ventricular ejection fraction (77%). Wilkins
echocardiographic score was 7 (thickening 2, mobility 2, subvalvular
apparatus 1 and calcification 2). Simultaneous pulmonary vein isolation
(PVI) and percutaneous transvenous mitral commissurotomy (PTMC)
were done in the same session. As a part of this combination procedure,
intracardiac echocardiography (ICE) provides useful information in several
situations. As the first step, transseptal puncture was safely performed
after rule out left atrial thrombus. As the next step, three-dimensional
LA anatomical image was described using ICE. LA anatomical image
merged with computed tomography before PVI. Finally, PTMC procedure
was performed via the antegrade transvenous approach using an Inoue
balloon immediately after PVI. ICE was useful in determining position
of ballooning in mitral valve (figure). Both procedures were successfully
performed in the same session without complication.
Conclusions:ICE guided simultaneous PVI and PTMC had multiple
benefits as follows, (1) confirmation of left atrial thrombus; (2) safety
transseptal puncture; (3) decreasing fluoroscopic exposure during PVI; (4)
determining ballooning position in mitral valve; (5) real-time monitoring
of cardiac tamponade. This simultaneous therapy was safe and promising
strategy in patients with MS and AF.
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Methods:N/A
Results:Case 1: A 16-year old girl, with Starr-Edwards caged ball mitral
valve of 2012 presented with 2 years of paroxysmal palpitation The
baseline 12 lead ECG showed no pre-excitation. The electrophysiological
study revealed orthodromic and antidromic atrio-ventricular tachycardia
tachycardia (AVRT) with evidence of accessory pathway close to CS 3-4.
She underwent successful ablation from Left atrium with antergrade
approach trans-septally and from inside the CS.
Case 2: A 24-year old male, with St Jude Bileaflet Mitral valve and
Medtronic-Hall Tilting disc Aortic valve of 2010, had presented with history
of recurrent palpitations for several years. ECG recorded during the
episode showed narrow QRS tachycardia. The electrophysiological study
revealed orthodromic AVRT with evidence of pathway close to CS 1-2. He
was successfully ablated with antegrade approach from the left atrium
side close to mitral prosthetic ring.
Conclusions:The left sided accessory pathway conduction may persist
despite surgical incision given all around the mitral annulus during mitral
valve replacement. Antegrade approach with careful maneuvering of the
ablation catheter in left atrium is safe and effective in pathway ablation
close to mitral ring.
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CATHETER ABLATION FOR ARRHYTHMIC STORM IN
PATIENT WITH ICD

CATHETER ABLATION OF RECURRENT ATRIAL
FIBRILLATION AFTER THORACOSCOPIC SURGICAL
PULMONARY VEIN ISOLATION
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Introduction:Ablation has been used as a ‘lifesaving’ approach in the
management of ventricular arrhythmic storms in few reports with good
results. We used this strategy with non-contact mapping for control of
electrical storm by targeting the initiating ventricular premature beats.

Abstract
Introduction: We report our clinical experience with the management of
recurrent atrial fibrillation (AF) after minimally invasive thoracoscopic
pulmonary vein (PV) isolation.

Methods:N/A
Results: 42 year old male received ICD in 2011 when he presented with
recurrent syncope and resuscitated cardiac arrest. He had type 1 Brugada
pattern on ECG with a structurally normal heart and normal coronaries.
In Nov 2014, he was admitted with history of recurrent ICD shocks at
our centre. Holter documented initiation of polymorphic VT episode with
a ventricular premeture beat (VPB). In January 2015, he was admitted
again with a cluster of VT and VF with appropriate ICD shocks. While
on isoprenaline infusion his ECG monitoring showed frequent VPBs,
couplets and nonsustained VT. Most of the VPBs had LBBB morphology
with a superior axis. EnSite Array multi-electrode catheter (St Jude) was
introduced in right ventricle to map the VPBs. Five sample VPBs were
mapped on virtual isopotential map from enddiastolic phase to the onset
of QRS and a line marked the direction of wavefront propogation. Ablation
using cool flex irrigation catheter targeted the point of exit in the inferolateral RV wall. The procedure was terminated after successful targeting
of clinical VPBs. Thereafter, he had recurrence once terminated with antitachycardia pacing and no recurrences while on RV paced rhythm.
Conclusions:Catheter ablation of the initiating VPBs effectively
suppressed arrhythmia recurrences in patient presenting with arrhythmic
storm. Ablation should be a therapeutic option for electrical storm.

Methods: N/A
Results: A 74-year-old woman was hospitalized for heart failure due
to AF and atrial flutter (AFL). She was hospitalized with heart failure
due to atrial fibrillation (AF). She underwent cavo-tricuspid isthmus
(CTI) ablation because left atrial appendage thrombus was detected
by preprocedural echocardiography. After an adequate anticoagulation
therapy, thoracoscopic pulmonary vein isolation with small thoracotomy
and left atrial appendectomy were performed by a cardiovascular surgeon
using a bipolar radiofrequency (RF) clamp system (Isolator, AtriCure
Inc., Cincinnati, Ohio) and an endoscopic cutter (EZ45G Endoscopic Liner
Cutter, Ethicon Endo-Surgery, Cincinnati, Ohio). Three years after the
surgical procedure, she had recurrent atrial fibrillation, common AFL,
and uncommon AFL. Transvenous catheter ablation was performed by
an electrophysiology physician using a 3D electroanatomical mapping
system (CARTO3, Biosense Webster Inc., Diamond Bar, CA). A right PV
was isolated, but a left PV and a CTI were reconnected. Radiofrequency
application was performed to create a bidirectional CTI block. A left PV
was reisolated by two-point application of the bottom of left inferior
pulmonary vein. Atrial tachyarrhythmia was not induced by programed
electrical stimuli with isoproterenol. No dormant conduction induced by
adenosine triphosphate injection with isoproterenol was observed at the
PVs on both sides. She has maintained sinus rhythm after the catheter
ablation.
Conclusion: We successfully performed a catheter ablation of recurrent
AF after surgical pulmonary vein isolation. Reisolation of reconnected PVs
by catheter is possible to treat the recurrent AF after surgical treatment.
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WHAT IS THE MECHANISM?
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Abstract
A CASE REPORT OF BIPOLAR ABLATION EFFECTIVE FOR
VENTRICULAR TACHYCARDIA FROM POSTERO-SEPTUM
RELATING WITH MYOCARDIAL INFARCTION
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Abstract
Introduction:
Methods: N/A
Results: The case was a 56-year-old man with ventricular tachycardia (VT)
who had undertaken percutaneous intervention because of acute inferior
myocardial infarction.
In 1st session, endocardial approach was performed. Mild hypokinesis
of the inferior wall was observed from the left ventriculography. VT
was easily induced. The activation mapping showed centrifugal pattern
from the septum of left ventricle. Radiofrequency catheter ablation was
performed at the site of the earliest point and the tachycardia terminated.
Ablation was added at the opposite sites of success site in the left
ventricle; right ventricle and the middle cardiac vein (MCV). Finally VT was
non-inducible. Two weeks later the VT recurred.
In 2nd session epicardial approach was performed because good pace
map was obtained in MCV. Although the earliest ventricular electrograms
were obtained in the epicardiac sites near MCV with prematurity of 44 ms
before the QRS onset, the local potential at the catheter was dull. Finally
VT was not terminated, and anti-arrhythmic drugs were prescribed.
Drug-refractory VT occurred repeatedly. After six months 3rd session
was performed. From previous results the origin of VT was estimated in
the interventricular septum. Bipolar ablation was performed across two
irrigated catheters. The catheters were positioned at locations determined
on the basis of entrainment mapping. The ablation was performed with
the power of up to 30W, and VT was terminated with accelerations. Bonus
ablation was added near the success site. The patient has arrhythmia free
at 8-months follow-up.
Conclusions: We experienced bipolar ablation for VT from interventricular
septum after failed unipolar ablation. For VT of postero-septal origin
epicardial ablation was sometimes failure because of fat tissue. In this
case bipolar ablation could be useful. We will explaine each session in
detail in this session.
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A 49-year-old woman was admitted to our hospital with a chief complain
of intermittent palpitation for 21 years. Physical examination as well as
chest X-ray and transthoracic echocardiogram were normal. 12-lead
electrogram(ECG) showed intermittent Wolff-Parkinson-White(WPW)-A
pattern. WPW-A pattern was revealed after the administration of
isoprenaline. While after the left side atrioventricular accessory pathway
was successfully ablated tachycardia still could be induced (figure 1a).
The most important characteristic of the tachycardia was the bigeminal
rhythm and narrow QRS tachycardia, every narrow QRS complex wave
was followed by a P’ wave, so it was a short R-P’ tachycardia with
constant R-P’ interval while the length of P’-R interval was alternate. This
intracardiac electrogram further confirm it(figure 1b). Electrophysiology
study using atrial extrastimulus pacing revealed a slow pathway in the
patient (figure 1c), and the slow pathway conduction time was almost
exactly the same as the long atrioventricular(AV) interval in tachycardia.
There was no decremental ventriculoatrial (VA) conduction during
ventricular extrastimulus pacing, so a right side pathway is suspected
and the earliest retrograde atrial activation under ventricular pacing was
mapped in right free wall. After the right side atrioventricular accessory
pathway was successfully ablated it revealed ventriculoatrial dissociation
and tachycardia could no more be induced, considering the retrograde
conduction block, atrioventricular node reentrant tachycardia(AVNRT)
should be a rare phenomenon, so empirical slow pathway ablation was
not applied to this patient.
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FIXED HV INTERVAL AND PRE-EXCITATION DEGREE
DURING AH INTERVAL JUMPS HELP TO CONFIRM THE
DIAGNOSIS OF FASCICULOVENTRICULAR PATHWAY

INTEGRATED CHRONIC CARE MANAGEMENT IN
ATRIAL FIBRILLATION - AN INNOVATIVE APPROACH TO
INTEGRATED CARE DELIVERY

Authors

Authors

Jia He, Pi-Hua Fang and Shu Zhang. Fuwai Hosptal,Peking Union Medical
College, Beijing, China

Jeroen Hendriks, Dennis Lau, Celine Gallagher, Melissa Middeldorp,
Rajeev Pathak, Rajiv Mahajan and Prashanthan Sanders. University of
Adelaide, Adelaide, Australia

Disclosures

Disclosures

J. He: None. P. Fang: None. S. Zhang: None.

J. Hendriks: None. D. Lau: None. C. Gallagher: None. M. Middeldorp:
None. R. Pathak: None. R. Mahajan: None. P. Sanders: None.

Abstract
A 32-year-old woman was admitted to our hospital with a chief complain
of intermittent palpitation for 15 years. Physical examination as well as
chest X-ray and transthoracic echocardiogram were normal. 12-lead
electrogram showed minimal pre-excitation. Tachycardia was induced by
invasive electrophysiology examination demonstrating atrioventricular
reentrant tachycardia. While after the left side atrioventricular accessory
pathway was successfully ablated minimal preexcitation on 12-lead
ECG still exist. Intracardiac electrogram revealed that HV interval=24
msec(figure). The ablation catheter was then placed to high right atrial
and programmed atrial stimulation was applied from the ablation catheter
demonstrating dual atrioventricular node physiology(DAVNP) with AH
interval jumps of 121ms without change in the degree of HV interval and
pre-excitation degree, suggesting a fasciculoventricular(FV) pathway.
Adenosine was administered to block atrioventricular node conduction
and the junctional rhythm was presented, the pre-excitation morphology
in 12-lead electrogram was not changed compared with those in sinus
rhythm. All of these evidences proved the existence of FV pathway.
The patients reported here had FV pathway, atrioventricular accessory
pathway as well as AVNDP, to our best knowledge, has not been reported
yet. The same degree of pre-excitation without the change of HV interval
during conduction through both fast pathway and slow pathway indicates
that the proximal of the pathway that pre-excitant the ventricular is below
atrioventricular node, so the FV pathway is the only possible explanation.

Abstract
Introduction: Atrial fibrillation (AF) is the most common cardiac
arrhythmia affecting 33.5 million individuals worldwide and the disease
burden is on an exponential rise due to an aging population. Given the
high burden on the health care system, conventional AF management
may no longer be sufficient enough. Here, we developed a new paradigm
of AF care delivery by means of an innovative approach in terms of the
Taxonomy for Integrated Chronic AF Management.
Methods: A comprehensive search of the literature on redesigning health
care and clinical care management approaches was performed. Based
on the Chronic Care Model, that pursues high quality care management
based on the best available evidence, we developed a theoretical
framework to restructure care in AF. The framework was translated into a
clinical practice model for management and care delivery for AF patients.
This AF-Clinic serves as an integrated care model in terms of a nurse-led,
guideline based outpatient clinic for patients with AF.
Results: The Taxonomy consists of 4 interconnected pillars: task
substitution (i.e. multidisciplinary teams including cardiologists and
allied health professionals), use of evidence based guidelines and
decision support software, and peer-based supervision. The pillars are
built on essential elements, as described in the Chronic Care Model. A
randomized controlled trial evaluating the effectiveness of the clinical
translation of the approach, demonstrated superiority of the integrated
approach in terms of a 35% relative risk reduction for cardiovascular
hospitalization and death compared to usual care while being costeffective.
Conclusions: The Integrated Care Approach in AF represents a robust
theoretical framework for redesigning AF care, while the specialized AFClinic serves as a best practice example, contributing to optimization of
care, improved clinical outcomes and cost-effective AF management.
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EVALUATING THE EFFECT OF PROPHYLACTIC
MAGNESIUM ON THE INCIDENCE OF POST-OPERATIVE
ATRIAL FIBRILLATION

A CASE WHO WAS INHIBITED VENTRICULAR PACING DUE
TO FAR-FIELD P WAVE OVERSENSING LONG AFTER THE
PULSE GENERATOR REPLACEMENT
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Abstract
Introduction: Atrial Fibrillation (AF) is the most commonly occurring
arrhythmic complication after Coronary Artery Bypass Grafting (CABG)
surgery. Numerous studies have investigated Magnesium Sulphate
(MgSO4) as a prophylactic treatment for the prevention of post-operative
AF. The objective of this secondary study was to conduct a meta-analysis
to assess whether the prophylactic administration of MgSO4 affects the
incidence of post-operative AF in adult patients undergoing first time,
isolated, CABG surgery.
Methods: A systematic search of the databases MEDLINE, CINAHL and
Cochrane was conducted to locate published studies using mesh terms
and pre-determined keywords. Searches were limited to studies published
in the English language. No limits were placed on date range. Both
randomised controlled trials and comparative studies were included in the
meta-analysis. Risk Ratios and 95% Confidence intervals were calculated.
Results: Thirteen studies were included in the review. Ten studies
compared the intravenous administration of MgSO4 to a control group
without the concurrent administration of potassium and three compared
intravenous administration of MgSO4 to a control group with concurrent
administration of potassium. A subgroup analysis comparing MgSO4
to a control group without the concurrent administration of potassium
demonstrated that the overall efficacy of MgSO4 was RR 0.60; 95% CI
0.43 - 0.84; I2 = 55% in reducing the incidence of AF. A second subgroup
analysis that compared the administration of MgSO4 to a control group
along with concurrent administration of potassium demonstrated no
significant difference in the incidence of AF between the two groups (RR
0.39; 95% CI 0.14 - 1.05; I2 = 84%).
Conclusion: Prophylactic administration of MgSO4 after CABG surgery
may be favoured because of its reduction in the rate of post-operative
AF. This review is limited by the quality of the available data and the
heterogeneity of the studies.

Abstract
Introduction: Inhibition of ventricular pacing induced by the ventricular
oversensing causes serious problems for the pacing dependent patient.
Methods:N/A
Results: We reported a 84 year old male who was implanted pacemaker
for complete atrioventricular block. He was implanted pacemaker
with two bipolar tind leads positioned at the right atrial appendage
and at the right ventricular apex at 73 years old (device:ELA medical
Talent, leads:ELA medical), and he was performed pulse generator
replacement (ELA medical Symphony) due to battery depletion at 77
years old. Recently he noticed that pulse counts dropped to 30bpm and
he visited our hospital. ECG showed inhibition of ventricular pacing pulse.
The device operated as atrial sensing(As) and ventricular pacing(Vp).
He was completely dependent on the pacemaker and his intrinsic
beats could not be confirmed. Ventricular lead was bipolar setting and
the sensitivity was 2.2mV as nominal setting. During the evaluation,
inhibitions of Vp were sometimes observed, and intracardiac recording
showed ventricular sensing(Vs) marker was appeared 23ms after As
marker and Vp was inhibited. Inhibitions of Vp were caused by far-field P
wave oversensing(FFPW-OS). Far-field P wave amplitude at ventricular
lead showed 2.3mV. Temporary we attempted to increase ventricular
sensitivity setting up to 1.5mV, it caused complete Vp inhibitions by
FFPW-OS. At sitting position, FFPW-OS was additionally up to 3.5mV. At
unipolar setting, it was not observed at maximal sensitivity. And it was
not observed at atrial pacing. Because of unipolar setting affected by
myopotential oversensing, bipolar setting changed to lower ventricular
sensitivity and FFPW-OS and inhibitions of Vp were disappeared. This
phenomenon was specific to the patient. There were few report that
FFPW-OS were appeared in the case of using variable sensitivities such
as ICD and ventricular lead was located near atrium such as Right
ventricular outflow or septum. But this case were nominal setting
pacemaker and located at RVA.
Conclusions: We reported a rare case to appear FFPW-OS suddenly in
late period and discuss assumable mechanism.
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ARRHYTHMOGENIC POTENTIAL FOR ATRIAL
FIBRILLATION WITHIN THE REMNANT OF A PULMONARY
VEIN; CASE REPORT

10 CASES OF REDO ABLATION AFTER PULMONARY
VEIN ISOLATION USING THE SECOND-GENERATION
CRYOBALLOON FOR ATRIAL FIBRILLATION.
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Abstract
Introduction:
Methods: N/A
Results: Atrial fibrillation (AF) is typically initiated by triggers originating
in the pulmonary veins (PVs). Previous study demonstrated the larger PV
had more arrhythmogenic activity compared with the small PV.
We report our observations in a 60-year-old female with history of right
upper lobectomy for lung tumor, undergoing ablation for AF. Computed
tomography angiogram (CTA) before procedure revealed the remnant
of right upper PV due to lobectomy, and it appeared to be a stump.
During ablation, high frequency potential was recorded by mapping
catheters in the right upper PV. Following isolation of right upper PV,
AF was terminated. Nevertheless, the rhythm within the right upper PV
maintained PV tachycardia. Hence, right upper PV might serve as triggers
for AF.

Abstract
Pulmonary vein isolation (PVI) using the first-generation cryoballoon
(CB1) was characterized by a high rate of recovered pulmonary vein (PV)
conduction along with a typical conduction gap pattern in patients with
recurrent atrial tachyarrhythmia. Second generation (CB2) enables more
uniform freezing. However, the rate of chronic PVI and PV conduction gap
pattern is unknown. We evaluated atrial fibrillation (Af) recurred after PVI
using CB2.
In 302 consecutive cases with Af undergoing PVI using the CB2, 76 cases
recurred and 10 cases undertook 2nd sessions. In these 10 cases that
used only CB2 for PVI in 1st session, 4 cases had PV reconnections.
The reconnections were located in right superior PV (n=3), right inferior
PV (n=3), left inferior PV (n=1). Compared with isolated PV group (n=32)
and reconnected PV group (n=7), isolated PV group had lower nadir
balloon temperature (-50.5℃ vs -46.8℃), lower average number of
freeze applications (2 times vs. 2.2 times) and higher number of freeze
applications which an isolation of PV potentials were confirmed during
isolation (11/32 veins vs 0/7 veins).
In redo ablation after CB2-PVI, a probability of PV reconnection become
lower and non PV foci become more important target of redo ablation
than before.

Conclusions: Our observation suggested that AF might be initiated by the
tissue around PV with atrial musculature, according to the fact that the
remnant of the right upper PV was also arrhythmogenic.
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TWO CASES INVOLVING THE CATHETER ABLATION OF
FREQUENT ATRIAL PREMATURE COMPLEXES

WEARABLE DEFIBRILLATOR IN A HOT AND HUMID
SINGAPORE CLIMATE
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Abstract
Case 1: In a 38 year-old woman with symptoms of palpitations since 2011
an ECG abnormality was found during a medical exam in 2014. A Holter
ECG revealed frequent atrial premature contractions (APC) occurring
throughout the day. The APCs had a positive polarity in the 12-lead ECG
leads II, III, and aVF and negative polarity in lead aVL. An electrophysiology
study revealed that the local electrogram in the distal coronary sinus (CS)
was earlier than that of the proximal CS during the APC, so the APC origin
was suspected to be in the left atrium (LA). So we accessed the LA via the
transseptal approach, and mapped the LA. The earliest local electrogram
during the APC was at the left pulmonary vein (LPV). We isolated the left
superior and inferior PVs with an irrigation catheter, and the frequent
APCs disappeared.
Case 2: A 72 year-old man was followed by his family physician for
hypertension and diabetes mellitus. He had chest discomfort since a
few months prior, and his ECG exhibited frequent APCs. He visited our
hospital for further examination and treatment. The APCs had a negative
polarity in the 12-lead ECG leads II, III and aVF and positive polarity in lead
aVL. The right atrium was mapped with Ensite NavX, and the earliest site
of the APC was the right posterior septum. That site was ablated with a
non-irrigated catheter and the APCs disappeared within 19 seconds. In
both cases there were no recurrences during a long-term follow up.
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Abstract
Introduction:Wearable defibrillator (WD) provides protection from sudden
cardiac deaths (SCD) in patients who may not meet standard indications
for implantable cardioverter defibrillator (ICD) but remain at high risk
for SCD. We report the compliance to WD, type of alerts detected and
therapies of WD in an Asian cohort.
Methods:This is a prospective, single centre study. Twenty two patients
were recruited over a 6 months period beginning from 1 January 2015. All
patients were fitted with Zoll LifeVest® WD. Mean follow up period is 3
months.
Results:Mean age of patients was 51.1 ± 15.0 years and mean weight was
70.2 ± 16.1 kg. Of the 22 patients, 18 were males. A total of 16 patients
received a WD for primary prevention and 5 for secondary prevention. At
the time of analysis, mean length of use was 28.3 ± 32.8 days. Mean daily
use was 14.4 ± 8.7 hours. None of the patients received any shocks. There
were a total of 91 events with 10 episodes of ventricular tachycardia (VT),1
episode of asystole, and 80 episodes of artifacts. There was no mortality.
Conclusion: In our study, mean daily use was 14.4± 8.7 hours of WD in hot
and humid Singapore climate though study is limited by a short follow up
period. Although high proportion (87.9%) of events were artifacts, WD has
appropriately identify them and did not deliver any shocks.The use of WD
is safe and feasible in a hot and humid climate.
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EVALUATION OF QT INTERVALS AND NOVEL MARKERS OF
REPOLARIZATION IN ELITE ASIAN ATHLETES IN A SINGLE
CENTER: A 24 HOUR HOLTER ANALYSIS
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Abstract
Introduction:It is unclear if athletes’ hearts have abnormal repolarization/
QT intervals. There is limited data based on Holter analysis. We aim to
study athletes’ hearts versus sedentary controls on holter study.
Methods: This is a prospective single-center study of elite national
competitive male soccer players vs age-and gender-matched sedentary
controls.Each underwent 12-lead ECG and 24-hour Holter using the
GE-Mars system for QT analysis. QT interval, corrected QT(QTc) and QT
dispersion(QTd) were measured on resting ECG. For holter analysis, QT,
QTc, QTd(difference between maximum and minimum QT), Tpeak to Tend
interval(Tpe) and Tpe/QT ratio were measured during awake and asleep
periods.Bazette formula was used for QT correction.
Results: Mean age of athletes was 23.2±4years. Athletes had a
significantly lower resting heart rate (56.7±9 vs 69.4±9, P<0.001).Athletes’
QTc (418.9±31 vs 411.0±23ms, p=0.29) and QTd (40.0±28 vs 35.7±15ms,
p=0.49)on ECG were not significantly different compared to controls.
However, mean QT, QTc and QTd were significantly longer in athletes on
holter.(See table).Novel markers of repolarization (TPe and TPe/QTo)on
holter were similar between them.

MULTIFOCAL RESPIRATORY CYCLE-DEPENDENT ATRIAL
TACHYCARDIA: A CASE REPORT
Authors
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Abstract
Introduction: Atrial tachycardia emerging after the start of inspiration
and ceasing during expiration is reported as respiratory cycle-dependent
atrial tachycardia (RCAT). In previous reports, RCATs had one origin and
were successfully treated by catheter ablation (CA).
Method: N/A
Results: The patient was a 73-year-old man admitted to our hospital
for CA of drug-resistant atrial tachycardia (AT) in synchrony with the
respiratory cycles. The activation map revealed that the earliest site
was the left superior pulmonary vein (LSPV) (Fig. 1A). LSPV isolation
eliminated the AT, but isoproterenol infusion (1 μg/min) provoked an ATrelated respiratory cycle. The earliest activation site of this AT was the left
atrial (LA) roof (Fig. 1B). Additional CA of this site successfully suppressed
the AT. Six months after the first session, the patient experienced an AT
recurrence with RCAT properties (Fig. 1C). In the second procedure, the
earliest activation site during AT changed to the anterior LA roof (Fig. 1D).
We successfully eliminated the tachycardia, and the patient had no AT
recurrence 7 months after the second session.
Conclusion: The origin of RCAT is not necessarily limited, so drug
provocation and additional CA around the origins should be performed.

Result: Holter
Parameters

Period

Athlete(n=25)

Control(n=30)

P value

Mean QT,ms

24hr
Asleep
awake

393.9±15
416.9±24
393.9±17

378.0±18
398.5±26
369.8±22

0.002
0.010
0.000

Mean QTc

24hr
Asleep
awake

431.5±18
437.0±25
431.4±18

417.4±19
425.2±23
416.3±21

0.008
0.081
0.008

Mean QTd,ms

24hr

183.2±36

151.7±34

0.002

Mean Tpe,ms

24hr
Asleep
awake

92.9±8
91.7±9
93.0±8

90.0±7
89.4±9
89.8±7

0.194
0.374
0.165

Mean Tpe/QT
ratio

24hr
Asleep
awake

0.24±0.02
0.22±0.02
0.24±0.02

0.24±0.02
0.22±0.02
0.24±0.02

0.690
0.475
0.151

Conclusions: To the best of our knowledge, this is the first study
evaluating novel repolarization markers using 24hour holter in an Asian
athletic cohort. While there were no significant differences in the novel
repolarization markers, athletes do have significantly longer QTc, albeit
within the “normal range”. This was of unknown clnical significance and
further studies are needed to establish normal QTc range for the Asian
population.
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RARE CAUSE OF PAEDIATRIC OUT OF HOSPITAL CARDIAC
ARREST
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Abstract
Introduction: Report on a case of spontaneous coronary artery dissection
(SCAD) as a rare cause for paediatric out of hospital cardiac arrest
(OOHCA) and its diagnostic challenges.
Methods: N/A
Results: 12 year old boy, with a background of repaired primum atrial
septal defect with a residual small aorta to right atrium fistula, presented
as an OOHCA. The unwitnessed collapse occurred whilst talking on the
phone as he reported that he felt unwell and nauseated. Bystander CPR
provided within 5 minutes and continued for 16 minutes until ambulance
services arrived. First documented rhythm was VF with successful
cardioversion after three DC shocks. He was transferred via a regional
hospital with the ECGs on arrival at the tertiary hospital demonstrating
loss of R wave anteriorly and flattened T waves but with no ST changes.
Subsequently the initial ECG from the regional centre was found and
demonstrated marked anterior ST elevation as well. Primary angiography
failed to clearly demonstrate the left anterior descending (LAD) but it
was repeated due to a high clinical index of suspicion, and it clearly
demonstrated an LAD filling defect consistent with SCAD. This was
managed conservatively with complete resolution of the cardiac issues
though some ongoing neurological sequelae. A review of the literature
surrounding the cause of this specific arrest will highlight its rarity but
clinical importance as a cause of OOHCA even in children.
Conclusions: This case highlights the very unusual paediatric
presentation of SCAD as the cause of an OOHCA and also the critical role
of the initial ECG in diagnosis and risk stratification.

TRANSIENT BRADYCARDIA FOLLOWING CATHERTER
ABLATION OF ATRIAL FIBRILLATION: VAGAL REFLEX AS A
TRIGGER
Authors
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Abstract
Introduction: Bradycardia is experienced following the catheter ablation
of atrial fibrillation. It has been reported that restoration of sinus node
by catheter ablation of persistent atrial fibrillation can unmask sinus
node dysfunction, and 1% of patients require pacemaker implantation.
However, occasionally bradycardia lasting less than 24 hours (transient
bradycardia) is experienced. We investigated the possible reason for the
transient bradycardia following the ablation.
Methods and Results: We reviewed 77 consecutive patients underwent
pulmonary vein isolation for paroxysmal or persistent atrial fibrillation
from July 2014 to April 2015. Two patients with existing pacemaker or
CRTD were excluded. Bradycardia was observed in 11 patients, and all
had sinus bradycardia. One patient developed sinus bradycardia with
cardiac tamponade, and shortly after the pericardial drainage, bradycardia
resolved.
Eleven patients had transient sinus bradycardia (<50bpm) and hypotension
(<90 mmHg) for average of 9.5 hours, but resolved without medications
or temporary pacing. Clinical findings suggested vagal reflex due to back
pain, tamponade, medicine or anesthetic led to transient bradycardia.
However, there were three patients who had sinus bradycardia refractory
to atropine, and recovered after 24 hours. They also complained prolonged
nausea and lumbago. These triggers suggest that possible mechanism of
transient bradycardia was vagal reflex. Intravenous anesthesia might have
affected sinus node function.No patient required permanent pacemaker in
these groups.
Conclusions: The transient bradycardia following the ablation may be
caused by vagal reflex or intravenous anesthesia.
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Abstract
Introduction: It was previously reported that left atrial volume (LAV) was
decreasing after pulmonary vein isolation (PVI) for atrial fibrillation (AF).
However, there were few articles that compared LAV after PVI with non AF.
Methods: We retrospectively investigated 125 patients who were
performed multislice CT (MSCT) and were measured LAV from August
2012 to January 2015. In 125 patients, 76 were performed PVI for AF
(paroxysmal: 47, persistent: 29). In this group (Group AF), twice MSCT was
studied (the first MSCT was before PVI and the second was 3 to 6 months
after PVI). The remaining 49 patients (Group N) did not have history of AF,
and they were performed MSCT for exclusion of coronary artery disease.
We investigated the change of LAV by PVI. Moreover, we compared the
patients who did not recurred AF after PVI with AF recurrence group in
Group AF. AF appearance within three months after PVI session was not
considered to recurrence for blanking periods. We analyzed Fisher exact
test on categorical variables and Student t test on continuous variables.
P<0.05 was significant difference.
Results: The patients of Group AF were significant difference in younger
(60plusminus8 vs. 68plusminus11 year-old, p<0.001), higher rate of male
(81.6% vs. 63.3%, p=0.035) and larger LAV (149 plusminus33.0ml on
before PVI vs. 99.9 plusminus21.4ml, p<0.001) than Group N. In Group AF,
the median of the periods from PVI to second MSCT was 115 (IQR, 107,
165) days. LAV was significantly decreased from before PVI to the second
MSCT (149.6 plusminus33.0ml vs. 137.3 plusminus29.0ml, p<0.001). We
compared AF recurrence group (n=27) with non-recurrence one (n=49),
DeltaLAV was not significant difference between two groups (-8.91
plusminus20.3ml vs. -14.1plusminus21.4ml, p=0.308).

Dr S Mokaddas Hossain, Dr A P M Sohrabuzzaman, Jane alam, Jafar Ali.
Labaid Cardiac Hospital, Dhanmondi, Dhaka, Bangladesh.
A 38 yrs old man, hypertensive, presented with dizziness, syncope. He was
hemodynamically unstable (hypotension). Electrocardiography showed
Ventricular tachycardia (VT) as evidence by wide complex tachycardia,
RBRI, HR-155 to 187 bpm, AV dissociation, capture & fusion beat. He was
reverted to sinus rhythm after DC shock, sinus ECG showed suspected
ST elevation at V1 with subtle incomplete RBBB. His Echocardiography
and coronary artery angiographic reports were normal. With a clinical
suspision of Fascicular VT he was treated with Verapamil.
After two weeks he underwent Electrophysiology study after stopping
verapamil for 3 days. In EP lab during VT stimulation he developed non
sustained polymorphic VT that was different from clinical VT. No sustained
VT was induced even with isoprenalin infusion. Pace mapping done from
suspected fascicular area (Apical-mid inferior septum) with no good
matching with clinical VT. The whole procedure was uneventful.
Conclusion
Wide Complex tachycardia may be sometimes diagnostic dilema.
Clinical VT and VT induced in EP Lab may not correlate. Drugs may modify
or eliminate the clinical VT. It needs large study for this conclusion.
Dr. S Mokaddas Hossain (Sadi)
Consultant Cardiologist
Email: s_mokaddas_hossain@yahoo.com
Cell: 01819023625
Labaid Cardiac Hospital
Dhanmondi, Dhaka

Conclusions: LAV was decreased after PVI, however it was not significant
difference in spite of AF recurrence or not. LAV may be decrease by
maneuver of PVI in Group AF. Moreover, LAV in Group AF did not improve
the level of Group N during 3 to 6 months after PVI.
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Abstract
Introduction Ventricular arrhythmia (VA) is strongly related to increased
inflammatory activity. CD4+ T cells play a key role in inflammatory heart
disease, implicating a cytokine product associated with Th cell effector
function as a necessary mediator of this pathophysiology. Recently, some
studies indicate the Th cell-derived proinflammatory cytokine IL-17 is the
major mediator of tissue inflammation, however, the role for IL-17 in VA
is not well defined. Pervious study demonstrated that down-regulated
IL-17 expression suppresses the inflammation response and contributes
to improved heart function. The aim of this study was to demonstrate the
effect of Th17 cell on fibrosis to induce ventricular arrhythmia thought p38
MAPK signaling in heart failure (HF) model.
Methods HF rabbits were created 4 weeks after undergoing coronary
ligation. The left ventricle tissue was collected to analysis the expression
of IL-17 and fibrosis in HF rabbits. The normal rabbit was treated
with IL-17 (0.5 and 1 μg/kg, IV) twice a week for 4 weeks. WBC, serum
biochemistry, monophasic action potential, ECG and expression of CD4+
T cell are measured every two weeks. The mRNA and protein expressions
of IL-17 and downstream genes were also measured by real time-PCR,
ELISA and western blotting.
Results The data showed expressions of trichome and collange I were
increased in HF and after IL-17 treatment (Fig. A, B). We found the VA was
induced by IL-17 treatment in LV (Fig. C, D). IL-17 maybe induced the VA
through the MAPK signaling pathway (Fig. E).
Conclusion Expression of IL-17 induced the fibrosis and apoptosis and
enhanced the VA in HF.
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Abstract
Introduction: It remains an active dispute whether using aspirin in the
patients with AF to prevent cardiovascular events including ischemia
or myocardial infarction, especially in the patients after coronary
artery stenting. Evaluating platelet response after aspirin might give
implications for future treatment.
Methods: We analyzed platelet function in the patients receiving aspirin
from 2009 to 2011 while NOAC is not marketed yet (n=64). Aspirin was
indicated for patients because of low CHADS2 score or contraindication
for warfarin. Aspirin responses after aspirin were analyzed by three
different methods (light aggregometry, LTA; serum thromboxane levels;
platelet function analyzer, PFA-100).
Results: There are patients high on-treatment platelet activity after
aspirin (HPA) from 25% (LTA-arachidonic acid>20%), 42.2% (thromboxane
level> 3.1ng/ml) to 54.7% (PFA-EPI<193 seconds). Only LTA is associated
with CHASVASC score and coronary artery risk score. There were 50%
patients with HPA by LTA were associated with low thromboxane levels,
which indicated high platelet activity was attributed to pathways no
related to thromboxane. In patients with high platelet activity after aspirin,
overwhelming concentration of aspirin up to 100 uM did not overcome
high platelet activity in LTA although thromboxane level decreased
significantly after 100uM aspirin. There was poor agreement between
each test indicating that HPA might come from variable activation
mechanisms.
Conclusions: High platelet response after aspirin in patients with AF
could be attributed to a thromboxane-independent mechanism.
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VARIABLE ON-TREATMENT PLATELET FUNCTION TEST
AFTER ASPIRIN IN ATRIAL FIBRILLATION PATIENTS IS
ASSOCIATED WITH OUTCOMES

PATIENT AND CLINICIAN ACCEPTANCE OF AN EXTERNAL
PATCH MONITORING SYSTEM IN PATIENTS WITH
SYMPTOMS SUGGESTIVE OF ARRHYTHMIA: THE CHINA
PATCH PILOT STUDY
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Abstract
Background: Aspirin usage was associated with controversial outcome in
atrial fibrillation (AF) patients, but still considered important especially
in AF patients with vascular diseases. The on-treatment platelet
reactivity (OPR) after aspirin might be one of the possible mechanisms
to explain the controversial outcome in AF patients. The present study
aims to evaluate in patients and to investigate its association with both
thromboembolism and bleeding events.
Methods: A total of 349 non-valvular AF patients received a platelet
function test (PFA-100, collagen/epinephrine cartridge, CEPI) during
regular usage of aspirin and were prospectively followed up for
thromboembolism and bleeding events.

Disclosures
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Abstract

Results: During the follow-up period of 16.8±11.7 months, there were
11 thromboembolic events (3.2%) and 17 bleeding events (4.9%). CEPI
≤ 141 seconds, identified by a receiver-operator characteristic curve
to predict thromboembolism, was associated with a higher rate of
thromboembolism by Kaplan-Meier survival analysis. Moreover, the
same cut-off value also predicted higher bleeding events. Low CEPI value
was associated with higher platelet aggregation by light-transmission
aggregometry. A different CPEI value was not associated with different
baseline characteristics. After multivariate analysis by the Cox regression
model, CEPI ≤ 141 seconds remained as the independent predictor of
both thromboembolism (Hazard ratio: 6.43, p=0.007) and bleeding (Hazard
ratio: 5.75, p=0.001). In the patients with either a low or high CHADS2 or
CHA2DS2-VASc score, a low CEPI value was still associated with both
thromboembolism and bleeding events.
Conclusions: A low CEPI value was associated with both higher
thromboembolism and bleeding events in AF patients receiving aspirin.

Dejia Huang, Shaowen Liu, Jian’an Wang, Wenying Ma, Zhihui Zhang,
Jinhua Yang, Qian Ren, Noreli Franco, Liyuan Cao and Keping Chen.
West China Hospital,Sichuan University, Chengdu, China, Shanghai First
People’s Hospital, Shanghai, China, The Second Affiliated Hospital of
Zhejiang University School of Medicine, Hangzhou, China, Friendship
Hospital Affiliated to Capital Medical University, Beijing, China, The third
Xiangya Hospital of Central South University, Changsha, China, Medtronic
(Shanghai) Management Co., Ltd., Shanghai, China, Medtronic plc,
Minneapolis, MN, Beijing Fuwai Hospital, Beijing, China

Introduction: Many patients experiencing transient symptoms of
arrhythmia are left undiagnosed after 24-hour ECG monitoring. The
purpose of this study was to evaluate patient and clinician acceptance of
an external patch cardiac monitoring system in Chinese medical practice.
Methods: This was a prospective, single-arm, multi-center study
conducted in China, assessing the feasibility of the NUVANTTM MCT
(mobile cardiac telemetry) system in patients with symptoms suggestive
of arrhythmia within the previous 30 days, and a negative 24-hour ECG
within the previous 7 days. The study collected data regarding patient
acceptance and clinician satisfaction of the external patch monitor while it
was worn continuously for 7 days.
Results: Patients (N=210) from 11 clinical sites wore the external patch
monitor for an average of 7.1 ± 1.2 days. The mean age was 57 ± 15
years and 51% were female. The most common symptoms leading to
enrollment were palpitations (n=127, 60.5%), syncope (n=84, 40%) and
pre-syncope (n=83, 39.5%). Compliance with wearing the patch for 7 days
was 94.3% (198/210). Reasons for removing the patch prematurely were:
allergic reaction (n=1), the device fell-off (n=1), a diagnosis was reached
(n=2), patient decided to remove (n=6), or other (n=2). Clinically relevant
arrhythmias (supporting treatment, medical evaluation and/or explaining
a symptom) were detected in 45.5% (95/209) of patients. Pacemaker
implantation was suggested to 13 patients by physicians based on device
data and resulted in 9 implants. Fourteen (93.3%) of 15 physicians and
10 (90.9%) of 11 technicians deemed they were either satisfied or very
satisfied with the external patch monitor. Thirteen (86.7%) of 15 physicians
and 10 (90.9%) of 11 technicians considered the diagnostic results were
either useful or very clinically useful.
Conclusion: Acceptance of the external patch monitor was high in
patients who otherwise would go unmonitored. Most of clinicians were
either satisfied or very satisfied with the extended monitoring system and
considered the diagnostic results either useful or very clinically useful.
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THE APPLICATION OF SIGNAL-AVERAGE ECG (SAECG)
IN PREDICTION OF RECURRENCES AFTER CATHETER
ABLATION OF VENTRICULAR TACHYARRHYTHMIAS IN
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Introduction: Atrial fibrillation(AF) ablation is a complex procedure that
has become a common indication in many tertiary electrophysiology
centres. Advantages of remote magnetic navigation include reduction in
radiation exposure contributed by atraumatic catheter tip design, with no
difference in efficacy compared to conventional ablation techinques. RMN
AF ablation, despite physician experience, entails a learning curve for an
entirely new catheter manipulation technique.

Abstract

Methods: We retrospectively reviewed fluoroscopy times between patients
undergoing AF ablation retrospectively at our centre since the introduction
of our RMN system (Niobe ®, Stereotaxis Inc., USA). The period of review
was from 2009-2014. Trends of fluoroscopy times were plotted and
compared between RMN and conventional ablation methods.
Results: Statistical analysis show stable trends in fluoroscopy time
for conventional AF ablation across the study duration (p=0.053), with
a mean fluoroscopy duration of 69.9±SD 27.3 min. Scatter plots of the
fluoroscopy times utilising RMN ablation from its introduction till 2014
showed a exponential drop in fluoroscopy times, indicating presence of a
learning curve. To further analyse learning curves trends, by examining
individual physician fluoroscopy time trends, we observed clear reductions
in fluoroscopy use as experience was gained. Of note, there was one
consultant/attending physician with no prior experience with the RMN
system as a fellow in traning, and it took 43 ablations for fluoroscopy
to drop below the mean of the conventional group. Fluoroscopy use
continued to drop further and appeared to taper off after 100 ablations
performed. Learning curves may vary across physicians, and based on our
data, it appears that an approximately 50 ablations need to be performed
before radiation reduction benefits are achieved from RMN. Acute success
rates using RMN were not inferior to that of conventional ablation.
Conclusions: In order to derive radiation reduction benefits from the RMN
system, our data suggests that 50 ablations need to be performed by a
physician to overcome the initial learning curve, and there is continued
reduction in fluoroscopy time till it tapers off at 100 performed cases.
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Introduction: SAECG can facilitate the diagnosis of ARVD/C and stratify
the risk of ventricular tachyarrhythmias. However, the clinical implication
of SAECG in patients with ARVD/C undergoing catheter ablation of
ventricular arrhythmias (VAs) remains to be elucidated.
Methods: From 2010 to 2013, a total of 70 consecutive patients (mean
age 46.2±14.1, 37 males) with ARVD/C undergoing successful RFCA via
substrate modifications endocardially and epicardially were enrolled.
SAECG before and after RFCA (within 1 months) were compared and used
to categorize patients into 3 groups, including electrical regression (eg: 3+
to 2+; group 1), similar SAECG (group 2), and electrical progression (group
3).
Results: Of them, 28 patients (40%) were categorized into group 1, 31
(44.3%) in group 2, and 11 (15.7%) in group 3. Baseline characteristics
were similar between each group. During a mean follow-up period of
17.8±10.7 months, 23 patients (32.9%) had VA recurrences, including 4
in group 1, 12 in group 2, and 7 in group 3. Comparing with group 2 and
3, group 1 had a significant survival free from VA recurrences (P=0.019,
figure 1), and VAs recurrences were similar between group 2 and 3. After
multivariable Cox regression analysis, electrical regression after RFCA
was associated with lower VAs recurrences. (P=0.02, OR: 0.28, 95% CI:
0.10~0.83).
Conclusions: Electrical regression documented by SAECG can be achieved
by combination of endocardial and epicardial substrate modification in
40% of ARVD/C, and was associated with better clinical prognosis with
regard to VA recurrences.
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PREDICTION OF ATRIAL TACHYARRHYTHMIA AFTER
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EXERCISE INDUCED FREQUENT ATRIAL PREMATURE
COMPLEXES AS A HARBINGER OF ATRIAL FIBRILLATION
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Abstract
Introduction: Atrial tachyarrhythmia is a well-known long term
complication of atrial septal defects (ASDs) in adults even after transcatheter closure. However, the risk factors of atrial tachyarrhythmia are
still unclear.
Methods: This retrospective study enrolled adult patients with secundum
ASDs undergoing trans-catheter closure from Jan. 2000 to Mar. 2014. We
analyzed clinical characteristics of patients and assessed risk for new
onset atrial tachyarrhythmia after ASDs closure. Atrial tachyarrythmia
was defined as composite of atrial fibrillation (AF) and flutter (AFL)
documented by either 12-lead electrocardiogram or 24 hours Holter
monitoring.
Results: A total of 427 patients (males of 123 (28.8%), median age of
42.0 [interquartile range (IQR): 34.0-51.0]) were enrolled. Nineteen
(4.4%) patients were documented atrial tachyarrhythmia during followup period (median: 11.4 months [IQR: 5.4-24]). Patients with transient
AF/AFL during closure showed more incidence of new-onset atrial
tachyarrhythmia during follow-up period than those with normal sinus
rhythm during closure (42.9% vs. 3.8%; p = 0.001). Most of new-onset
atrial tachyarrhythmias after closure were documented within 6 months.
The risk for new-onset atrial tachyarrhythmia was significant in patients
with AF/AFL during closure (hazard ratio: 9.90, 95% confidence interval:
2.86-34.20; p < 0.001).
Conclusions: Transient AF/AFL during ASD closure may be a predictive
factor of new-onset atrial tachyarrhythmia after closure. More intensive
monitoring to detect atrial tachyarrhythmia is needed in these “at-risk”
patients.

Introduction:Atrial premature complexes (APCs) are a common finding
on electrocardiograms (ECGs) and have been regarded benign. We
investigated clinical impact of frequent/short runs of APCs during
exercise.
Methods:A total of 8520 consecutive patients undergone treadmill test
from January 2007 to June 2010 were enrolled our registry. Among them,
patients with prior ischemic and structural heart disease, and history of
atrial fibrillation and flutter (AF/AFL) were excluded. Primary outcome
was occurrence of newly developed AF/AFL during follow-up period.
Results:A total of 997 patients (mean age: 52.7 ± 11.8 years old, male:
627 [63.1%]) were analyzed. Mean follow-up duration was 356.2 ± 131.1
days. Patients with frequent/short runs of APCs during exercise were 144
(14.4%). There was no significant different between the two groups (APC
group versus non-APC group) in baseline characteristics and medication,
except the statin use (p=0.03). During the exercise, maximal heart rate
were not significantly different between the two groups (p=0.21), but both
systolic and diastolic blood pressure were higher in APC group than those
were in non-APC group (p=0.13 and p=0.06, respectively). In univariate
analysis, frequent or short runs of APCs during exercise was significantly
associated with AF/AFL (hazard ratio [HR]: 23.6, 95% confidence interval
[CI]: 2.6-21.4; p=0.01). After multiple adjustment with risk factors of AF/
AFL, the APCs during exercise were also independent factor of AF/AFL
during follow-up period (HR: 45.8, 95% CI: 4.4-47.6; p<0.01).
Conclusions:Frequent/short runs of APCs during exercise may be no
more benign and closed monitoring for further AF/AFL progression in
these patients will be needed.
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Introduction : Physiologic pacing close to His bundle is theoretically more
ideal than right ventricular apical pacing. We report the first human case
of trans-coronary sinus intraseptal pacing (cerclage pacing).
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Introduction: Although rotors have been considered among the drivers
of atrial fibrillation (AF), the rotor definition is inconsistent. We evaluated
the nature of rotors in 2D and 3D in- silico models of persistent AF by
analyzing phase singularity (PS), dominant frequency (DF), Shannon
entropy (ShEn), and complex fractionated atrial electrogram cycle length
(CFAE-CL) and their ablation.

Disclosures

Results : A 52 years old female who had open heart surgeries three times
(ASD closure, mitral and tricuspid mechanical valve replacement, redoing
mechanical mitral valve prosthesis due to malfunctioning previous valve)
was presented with complete AV block and torsade de pointes after her
last open heart surgery. As she strongly refused to get epicardial pacing
which requires operation again, the cerclage pacing was undergone
with CS electrode (EASYTRAK 2 IS-1 4543, Boston Scientic, Natick, MA).
Asahi Miracle wires were used for the role of cerclage guidewire. The
pacemaker lead was placed in basal septal vein without further deep
engagement because her mechanical tricuspid valve didn’t allow the
use of mesh type wire catcher in RV cavity. (Ingenio, Boston Scientic,
Natick, MA) Over 10 month follow-up periods, she has not experienced
any problems concerning pacemaker. And her pacing parameters didn’t
change significantly during her last 7 month check-up. (15.0 and 19.1 mV
in R wave, 0.6V at 0.4ms and 0.8V at 0.4ms in threshold, 800 and 839 ohm
in impedance, 179 and 180ms in QRS width, at postprocedure and last
follow-up, respectively)
Conclusion : We reported the novel concept of septal pacing utilizing a
different way from current right ventricular approach without significant
changing of pacemaker lead electrical sensing or pacing parameter over
a long period.
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Abstract

Methods: The rotor was spatiotemporally defined as stationary reentries
(PS) with a meandering core remaining within half the wavelength and
lasting longer than 5 sec. We generated 2D- and 3D-maps of the PS,
DF, ShEn, and CFAE-CL during AF. The spatial correlations and ablation
outcomes targeting each parameter were analyzed.
Results: 1. In the 2D-PeAF model, we observed a spatiotemporally stable
rotor (PS) that matched relatively well with DF (>9 Hz, 71.0%, p<0.001),
ShEn (upper 2.5%, 33.2%, p<0.001), and CFAE-CL (lower 2.5%, 23.7%,
p<0.001). 2. The 3D-PeAF model also showed spatiotemporally stable
rotors (PS) that had spatial correlations with DF (>5.5 Hz, 39.7%, p<0.001),
ShEn (upper 8.5%, 15.1%, p<0.001), and CFAE (lower 8.5%, 8.0%, p=0.002).
3. In both the 2D and 3D models, virtual ablation targeting the upper 5% of
the DF terminated AF within 20 sec, but not the ablations based on longlasting PS, high ShEn area, or lower CFAE-CL area.
Conclusions: Stable rotors were observed in both 2D and 3D human AF
models. Rotor locations were well represented by DF, and their virtual
ablation altered wave dynamics and terminated AF.
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INDUCIBILITY OF HUMAN ATRIAL FIBRILLATION IN AN
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REGARDING MRI IMAGING
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Abstract
Introduction: Vagal nerve activity has been known to play a crucial role
in the induction and maintenance of atrial fibrillation (AF). However, it
is unclear how the distribution and concentration of local acetylcholine
(ACh) promotes AF. In this study, we investigated the effect of the spatial
distribution and concentration of ACh on fibrillation patterns in an in silico
human atrial model.
Methods: A human atrial action potential model with an ACh-dependent
K+ current (IKAch) was used to examine the effect of vagal activation.
A simulation of cardiac wave dynamics was performed in a realistic 3D
model of the atrium. A model of the ganglionated plexus (GP) and nerve
was developed based on the “octopus hypothesis”. The pattern of cardiac
wave dynamics was examined by applying vagal activation to the GP areas
or randomly. AF inducibility in the octopus hypothesis-based GP and nerve
model was tested. The effect of the ACh concentration level was also
examined.
Results: 1. In the single cell simulation, an increase in the ACh
concentration shortened APD90 and increased the maximal slope of
the restitution curve. 2. In the 3D simulation, a random distribution of
vagal activation promoted wavebreaks while ACh secretion limited to
the GP areas did not induce a noticeable change in wave dynamics. 3.
The octopus hypothesis-based model of the GP and nerve exhibited AF
inducibility at higher ACh concentrations.
Conclusions: A 3D in silico model of the GP and parasympathetic nerve
based on the octopus model exhibited higher AF inducibility with higher
ACh concentrations.

Abstract
Objective: Although magnetic resonance imaging (MRI) conditional
cardiovascular implantable electronic device (CIED) are available, nonMRI conditional older devices, epicardial and abandoned lead remain
a contraindication to MRI studies, largely due to in vivo EMI to device
programming along with in vitro data showing endocardial heating
secondary to the radiofrequency field. We hypothesized that MRI in
patients with various CIED can be safely done under careful monitoring,
whether the device is MRI approved or not.
Methods: This is a single tertiary center retrospective study, evaluating
the clinical outcomes and device parameter changes in patients with CIED
who underwent MRI imaging from June, 1992 to March of 2015. Clinical,
MRI and device related information was attained by thorough chart review.
Patient related data included underlying disease, pacemaker dependency,
and any adverse clinical event related to device malfunction after MRI.
Results: Total of 30 patients were ranged in age from 9 to 77 at the time
of MRI. Median device indwelling time was 2015 days. Type of the device
was permanent pacemaker except two cases of ICD. Only 5 devices were
MRI conditional, while the remaining were non-MRI conditional devices.
Among non-MRI conditional cases, 3 were epicardial device and one case
of remnant ventricular lead. Brain MRI was the most frequently done ,
followed by spine MRI. 27 patients underwent 1.5 T MRI. 13 patients were
implanted CIED due to sick sinus syndrome, 13 patients were pacemaker
dependent after CIED implantation. There was no adverse event during
and post MRI in 30 patients. There was trend of decrease in battery
voltage with statistical significance. Otherwise there was no significant
parameter change, nor malfunction of the implanted devices. Even in
patients with epicardial leads and remnant lead, there was no clinical
event, nor device parameter fluctuation.
Conclusion: Although the experience is small, MRI did not affect the
function of devices and no lead heating induced injury took place in our
experience. We conclude that the use of MRI in patients with non-MRI
conditional CIED, or remnant lead, epicardial leads appears feasible when
performed under careful monitoring, with no adverse clinical events.
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Abstract
Objective: Patients with isolated aortic stenosis (AS) are known to
be prone to atrioventricular (AV) conduction disturbance. However,
reversibility and incidence of conduction disorders that requires
permanent pacemaker implantation (PPM) are not investigated in isolated
aortic valve replacement (AVR) with AS. We sought to evaluate the
incidence and prognosis of immediate and late conduction disturbance
after AVR which requires PPM.
Methods: This is a single tertiary center retrospective study, evaluating
the clinical outcomes, especially regarding conduction disturbance
development in patients who underwent isolated surgical AVR due to AS
from January 2010 to May 2015. Clinical information, operative data and
electrocardiogram (ECG) were all thoroughly reviewed. In addition, any
adverse clinical event during follow up period was obtained.
Results: We analyzed 313 patients, pathologically proven degenerative
AS with obtainable ECGs. Mean age of the patients was 67.8 years, 124
had bicuspid aortic valve (39.6%), Immediate postoperative bundle branch
block (BBB) occurred in 30 (9.6%), and atrioventricular block (AVB) in 23
(7.3%, among the 23, 4 were high grade AVB, and PPM was done). During
follow up period (mean 726 days), BBB persisted in only 16, AVB persisted
in10 and 1st degree AVB occurred in 7 patients (2.2%).Among 4 patients
who underwent PPM, 2 were not pacemaker dependent with interrogation
of the device. During the follow up, one patient underwent PPM due to
sick sinus syndrome.
Conclusion: More than half of the patients with postoperative conduction
disorder recover without PPM. Irreversible AV block requiring PPM
implantation is a rare condition following AVR. However, further studies
are needed to investigate the predictors for reversibility in conduction
disturbance after AVR.
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Abstract
Introduction:
It is required for patients at high risk of stroke to receive appropriate
oral anticoagulation (OAC), which is considered effective for prevention
of cardioembolic stroke due to atrial fibrillation (AF). In this study, we
retrospectively assessed patients who developed cardioembolic stroke in
order to reveal the actual clinical situation of OAC for AF.
Methods: The cases of patients who developed cardioembolic stroke due
to AF and treated at our hospital between April 2013 and September 2014
were extracted from the medical records. Then, assessments were made
on the risk of stroke, history of OAC and on any other relevant data.
Results: The subjects included 86 patients with a mean age of 76, and
73.3% of them were males. According to the CHA2DS2-VASc score
obtained at onset, 81 patients (94.2%) scored 2 or above, indicating that
they were at high risk of stroke. However, only 37 patients (43.0%) had
been treated with OAC. Out of 25 patients who had been followed up at
our hospital before onset, 84.0% of them had already started the OAC.
However, for 50 patients who had been followed up at other medical
facilities, only 32.0% of them had started the OAC, suggesting that the
implementation rate of the OAC was significantly higher in patients who
had been followed up at our hospital (p<0.01). Out of 33 patients who had
been treated with warfarin, 15 of them (45.4%) showed PT-INR below the
recommended level of the Japanese Circulation Society Guideline, and
the value was outside the normal range for a total of 20 patients (60.6%),
including those whose PT-INR had exceeded the upper limit. Moreover,
out of 4 patients who had been treated with NOACs at low dose, 3 of them
had not met the dose reduction criteria.
Conclusions: Majority of patients who had developed cardioembolic stroke
were actually at high risk of stroke. However, more than a half of them
had not received OAC. It appeared that the use of OAC was not adequately
considered yet especially among physicians not specialized in this field.
Moreover, pharmacokinetics of the treatments was not effective enough
in approximately a half of patients who had been treated with the OAC,
suggesting that it might be necessary to reexamine dose adjustments for
the OAC and improve medication adherence in these patients.
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HIGH DOSE OF EXPOSURE TO Γ-RADIATION SUPPRESSED
CONDUCTION PROPERTIES AND THE EXPRESSION OF
CONNEXIN43 IN THE INTERCALATED DISK IN MICE.
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Abstract

Abstract

Introduction:

Introduction: The Great East Japan Earthquake caused a serious damage
for nuclear power plants and leaked out radioactive particles into the
atmosphere. High dose of Γ-radiation has been associated with the
inflammation of coronary artery, however, the detailed mechanism of
cardiac conduction toxicity remains unclear.

Methods:N/A

Methods: Wild-type mice (C57BL/6) were randomized into 5 groups
(n=5) and exposed to different dose of Γ-radiation (0Gy, 20mGy, 100mGy,
1Gy, and 3Gy). All animals were monitored for daily Electrocardiogram
(ECG) and underwent terminal study at day1, 3, and 7 post initiation of
γ-radiation.
Results: ECG showed PR interval (33.6±0.73msec, p<0.05) and P-wave
duration (10.7±1.11msec, p<0.05) in 3Gy-mice were significantly longer
than control mice at day1. PR and P-wave duration tended to be extended
depending on the dose of Γ-radiation. Western blot analysis showed the
expression of Connexin43 (Cx43) in 3Gy-mice was significantly decreased
at day1 (0.54±0.20AU, p<0.01 vs. control), however its expression was
recovered at day3. Immunohistochemistry revealed the ratio of lateralized
Cx43 was markedly higher in 3Gy-mice at day1.
Conclusions: High dose of exposure to Γ-radiation extended the PR and
P-wave duration and decreased the expression of Cx43 located in the
intercalated disk suggesting that Γ-radiation would affect the conduction
properties at an acute phase. This small study would be promising to
reveal the mechanism of electrical propagation under the radioactive
circumstances.

Results:A 26-year-old man with a histoly of multiple episodes of
paroxysmal supraventricular tachycardia underwent electrophysiologic
studies and a catheter ablation procedure. The 12-lead electrocardiogram
during tachycardia showed long RP’ tachycardia with negative P waves
in the inferior leads. During intravenous administration of isoproterenol,
retrograde fast pathway and another slower retrograde conduction with
its earliest atrial activation during ventricular pacing was coronary sinus
ostium(CS os) resion, were observed. And the earliest atrial activation
during tachycardia was same as slower retrograde conduction. Right
ventricular entrainment showed V-A-V response and a premature
ventricular stimuli delivered His-bundle refractory period failed to atrial
resetting.
Detail activation mapping was performed at right atrium and the
earliest atrial activation was found at 7 o’clock position on the tricuspid
anulus(TA).
Differential ventricular entrainment from each of the right ventricular
apex (RVA) and right ventricular base (RVB) showed no S-A interval
shortening in RVB comparison with RVA. Thus we denied AVRT with slow
Kent and diagnosed with fast-slow AVNRT.
Slow pathway ablation was carried out by anatomical approach and only
1Ae inducibility was left.
It was thought that slow pathway crossed carvotricuspid isthmus(CTI) and
extended to the posterolateral right atrium.
It was an interesting case in thinking about a difference with tricuspid
annular atrial tachycardia.
Conclusions:
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EXPERIENCES OF DIFFICULTY CASE WITH CS LEAD
IMPLANTATION.
Authors
Yoshifumi Ikeda. Saitama Medical University International Medical Center,
Hidaka, Japan

Disclosures
Y. Ikeda: None.

Abstract
CRT is an effective treatment for severe heart failure patients with
cardiac dissynchrony. However, we still have some cases with difficulty
of CS lead implantation by various reasons.The purpose of this study is
to describe causes of difficulty with CS lead implantation.171 CRT were
performed from January 2001 to December 2013. Thirteen implants were
failed (7.6%).Four cases were anatomical reason, four cases were poor
threshold, two cases were frequent CS lead dislodgement and three cases
were after CS lead extraction by device infection. Anatomical reasons
included two cases of atresia of CSOS, one of PLSVC and one of existence
of tebesian valve.Causes after device extraction were loss of lateral
vein in two cases and stenosis of the proximal CSOS in one case.As an
alternative strategy, surgical approach for two cases, implanted CS lead in
GCV,MCV or CS trunk for seven cases, bifocal pacing in the right ventricler
for two cases and only ICD for two cases were chosen.The operation
time was prolonged over 6 hours and responder rate of these patients
was significantly low in comparison with other. (45% vs58 %; p =0.000).
There are few merits in these alternative strategies, because of the low
responder rate and much extension at the operation time. We experienced
13 cases that had difficulty to implant CS lead to optimal position.

IMPACT OF PROTON PUMP INHIBITORS ON
GASTROINTESTINAL BLEEDING COMPLICATIONS
AND CLINICAL OUTCOMES IN ATRIAL FIBRILLATION
WITH ANTICOAGULATION TREATMENT AGAINST
THROMBOEMBOLIC COMPLICATIONS
Authors
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Abstract
Introduction: Proton pump inhibitors (PPI) are widely used for treatment
of acid-related upper digestive disease. However, little is known about the
impact of PPI on gastro-intestinal bleeding complications and long-term
prognosis in atrial fibrillation (AF) patients (pts) with anticoagulation
treatment against thromboembolic complications.
Methods: A total of 272 pts with AF taking anticoagulation treatment
against thromboembolic complications and/or PPI were consecutively
enrolled (mean age; 64.0±13.4 years, 65.4% male) at Samsung medical
center from February 12, 2010 to November 6, 2013.
Results: PPI group (72 pts) and non-PPI group (200 pts) were enrolled.
All pts were monitored to evaluate major bleeding, thromboembolic
events including stroke, transient ischemic attack, systemic emboli,
re-hospitalization and death during follow-up. During a mean followup of 30.3±10.6 months, total 37 pts (13.6%) with AF had bleeding
complications. There were higher CHA2DS2VASc score (PPI group,
3.3±1.9 score vs. non-PPI group, 2.6±1.9; P=0.051) and higher HAS-BLED
score (PPI group, 1.4±1.0 score vs. non-PPI group, 1.1±1.0; P=0.038) in
PPI group. However, There was higher event-free survivals from major
bleeding events (P =0.005) and total any events(P<0.001) of PPI group at
30-month clinical follow-up in Kaplan-Meier analyses.
Conclusions:Despite worse baseline characteristics in PPI group, the
gastro-intestinal bleeding complications and long-term prognosis at
30-month follow-up after the use of PPI therapy seemed comparable to
those without the use of PPI in pts with AF.
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IMPACT OF PROTON PUMP INHIBITORS ON LONG-TERM
PROGNOSIS IN PATIENTS WITH ATRIAL FIBRILLATION AS
INHIBITORS AGAINST ATRIAL FIBRILLATION

USEFULNESS OF RED CELL DISTRIBUTION WIDTH
IN PREDICTING EARLY RECURRENCES OF ATRIAL
FIBRILLATION AFTER CATHETER ABLATION
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Abstract
Introduction: Proton pump inhibitors (PPI) are widely used for treatment
of acid-related upper digestive disease. Interestingly, some clinical trials
have shown that these drugs reduce the symptoms and frequency of atrial
fibrillation (AF) episodes in patients (pts) treated for comorbid acid reﬂux.
However, little is known about the impact of PPI on long-term prognosis
in AF pts.
Methods: A total of 398 pts with AF were consecutively enrolled (mean
age; 63.6±12.8 years, 63.3% male) at Samsung medical center from
September, 1994 to November, 2014. Inclusion criteria included pts taking
anticoagulation treatment against thromboembolic complications and/or
PPI.
Results: PPI group (198 pts; 65.6% paroxysmal AF [PAF]) and non-PPI
group (200 pts; 73.0% PAF) were enrolled. All pts were monitored to
evaluate arrhythmic events including AF recurrence, symptoms of AF,
major bleeding, thromboembolic events, re-hospitalization and death
during follow-up. During a mean follow-up of 55.9±13.5 months, total
83 pts (20.9%) had arrhythmic events including AF recurrences. There
were no differences of CHA2DS2VASc score (PPI group, 2.4±1.7 score vs.
non-PPI group, 2.2±1.7; P=0.141) and HAS-BLED score (PPI group, 1.6±1.2
score vs. non-PPI group, 1.5±1.2; P=0.08) in both group. However, There
was higher event-free survivals from arrhythmic events (P<0.001) and
total any events (P<0.001) of PPI group at 5 years clinical follow-up in
Kaplan-Meier analyses.
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Abstract
Introduction: Elevated red cell distribution width (RDW) has been
associated with atrial fibrillation (AF) in several studies. However, little is
known about the role of RDW in patients with AF after catheter ablation
(CA). We aimed to determine its predictive role in the early recurrence
(ER) of AF after CA.
Methods: A total 180 consecutive patients with AF who received a catheter
ablation were enrolled. An early recurrence (ER) was defined as any
arrhythmia occurring within 3 months following the index ablation. No
patient had a recent history of an acute infection or an inflammatory
disease. RDW was measured from antecubital veins within 24 hours
before CA.
Results: Thirty-two patients (17.8%) experienced ER. Patients with ER
had a significant higher mean RDW (13.90±1.80 vs. 13.30±0.91, P=0.015).
In multivariate logistic regression analyses in patients with ER, RDW
[>12.85%] (hazard ratio (HR) 4.921, 95% CI 1.022 - 23.696, P=0.047) and
LAVI (HR 1.055, 95% CI 1.013-1.099, P=0.009) were independent risk
factors for early recurrence after CA, respectively. With a cutoff value
of 12.85% of RDW, the sensitivity and specificity were 87.1% and 72.6%,
respectively (area under the curve=0.645, P=0.011). However, in univariate
logistic regression analyses in patients with late recurrences, there was
no significant correlation between RDW and late recurrence (HR 1.023,
95% CI 0.271-3.865, P=0.973).
Conclusions: RDW level is an independent predictor of early AF
recurrence after catheter ablation and might be useful for identifying
those patients who close clinical follow-up will be required after catheter
ablation.

Conclusions: The use of PPI is associated with lower arrhythmic events
and total any events in pts with AF in the long-term follow-up, suggesting,
although the mechanism remains unclear, PPI may reduce symptoms and
frequency of AF episodes.
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THE OUTCOMES OF THE HYBRID THERAPY COMBINED
WITH PULMONARY VEIN ISOLATION AND AMIODARONE
IN HEMODIALYSIS PATIENTS WITH PAROXYSMAL ATRIAL
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Abstract
Introduction: Pulmonary vein isolation (PVI) has been established as
reliable therapy for curing paroxysmal atrial fibrillation (PAF). However, in
previous studies, it is showed that atrial fibrillation recurrence rate after
ablation in the hemodialysis(HD) patients is significantly higher than in the
non-HD patients. On the other hand, the treatment of PAF in HD patients
by using antiarrhythmic drugs (AADs) is often difficult. Thus, there is
no proven treatment strategy for HD patients with PAF. Besides, the
outcomes of combination of ablation and AADs in those patients remain
unclear. We assessed outcomes among PAF patients on HD undergoing
hybrid therapy with antiarrhythmic drug, amiodarone, and PVI.
Methods and Results:In 7 drug-resistant PAF patients on HD undergoing
PVI from 2012 to January 2015 in our hospital, 6 patients (5 men, 1
women; mean age, 60.5±10.7 years) were given as the maintenance
therapy with amiodarone (100mg/day). We evaluated symptom by Atrial
Fibrillation Quality of Life Questionnaire (AFQLQ), recurrence of AF,
major complication and side effect by amiodarone. During follow-up
(mean 205±200 days), QOL score significantly improved (from 61.8±20.7
to 92.0±6.4; p=0.0325). Although 4 patients had documented recurrent
arrhythmia (PAF in 2, PAT in 2) in acute phase, 2 patients had received
repeat PAF ablation for repetitive AF episodes in chronic phase.
Thromboembolic event (lacunar infarction) was detected in 1 patient, but
major bleeding episode was not detected. Moreover, no remarkable QT
prolongation was observed after the procedure (from 440±18 to 457±33
ms).
Conclusions:The hybrid therapy combined with PVI and amiodarone may
be effective and safe in AF patients on HD.

THE CHARACTERISTICS OF THE PREVALENCE OF NONPULMONARY VEIN FOCI IN THE PATIENTS WITH ATRIAL
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Abstract
Introduction:
Pulmonary vein (PV) isolation is the most common strategy of atrial
fibrillation(AF) ablation, but there are some foci of AF resulting from out
of PV (non-PV foci). We examined the characteristics of the AF cases with
non-PV foci.
Methods:
We assessed in consecutive 915 cases (male:662 age:63.1±8.0) who
underwent high-dose isoproterenol provocation and atrial burst pacing
(ISP provocation test) after PV isolation in first session. Non-PV foci
were determined as the origin of atrial premature beats with a short
run pattern (> 3 beats) and short coupling interval or which initiated
AF spontaneously or by ISP provocation test. We divided the cases into
two groups: with non-PV foci (group-A) and without (group-B), and
investigated the characteristics between the two groups.
Results:
There were 337 cases in group-A and 578 in group-B. Presence of sick
sinus syndrome(SSS) and female cases were more frequent in group-A
(35[10%] vs. 38[6.6%] and 114[34%] vs. 139[24%], p=0.044 and 0.002,
respectively) and the cases with hypertension (HT) and diabetes mellitus
(DM) patients were more frequent in group-B (155[46%] vs. 316[55%] and
34[10%] vs. 84[15%], p=0.014 and 0.040, respectively). On multivariate
logistic regression analysis, presence of SSS, female, and cases without
HT were independent and significant indicators of non-PV foci (odds
ratio[OR], 1.63, 1.61 and 1.44; 95% confidence interval[CI]: 1.00-2.65, 1.192.17 and 1.09-1.89; p=0.049, 0.002 and 0.009, respectively).
Conclusions:
The cases with SSS, female, without HT were independent and significant
indicators of non-PV foci. Concerning HT cases, it is unknown whether
non-PV foci reductions were affected by having high blood pressure or
effects of hypotensive drugs.
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COMPARISON OF SUBSTRATE ABLATION WITH OR
WITHOUT ANATOMICAL ABLATION FOR ATRIAL
FIBRILLATION

EFFICACY OF NON-VITAMIN K ANTAGONIST ORAL
ANTICOAGULANTS FOR PERIOPERATVE COMPLICATION
IN PATIENTS WITH ATRIAL FIBRILLATION UNDERGOING
CATHETER ABLATION.

Authors
Yasuhisa Iriki, Naoya Oketani, Akino Yoshimura, Hitoshi Ichiki, Hideki Okui,
Ryuichi Maenosono, Fuminori Namino and Mitsuru Ohishi. Kagoshima
University, Kagoshima City, Japan

Disclosures
Y. Iriki: None. N. Oketani: None. A. Yoshimura: None. H. Ichiki: None. H.
Okui: None. R. Maenosono: None. F. Namino: None. M. Ohishi: None.

Abstract
Introduction: The additional effect of pulmonary vein isolation (PVI) with
atrial fibrillation (AF) ablation guided by complex fractionated atrial
electrograms (CFAE) is still controversy. The purpose of this study was to
analyze the additional effects of PVI after CFAE ablation on outcome.
Methods: This prospective randomized study was performed from August
2013 to September 2014. The duration of follow-up was 16.6±4.8 months
(minimum 9 months).
We analyzed 60 consecutive AF patients who underwent PVI after CFAE
ablation (CFAE+PVI group) or without PVI (CFAE group) in their first
session. Both groups consisted 37 paroxysmal and 23 persistent. PVI was
performed and completed electrically after CFAE ablation during sinus
rhythm.
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Abstract
Backgrounds: It is unclear about perioperative complication of atrial
fibrillation(AF) patients undergoing catheter ablation with non-vitamin K
antagonist oral anticoagulants(NOACs).
We considered the efficacy and safety of warfarin(WF) and NOAC which AF
patients use during perioperative term.
Methods: We enrolled AF patient undergoing catheter ablation with WF or
NOAC between August 2009 and March 2014.
These patients were divided into two groups ; WF group and NOACs group.
The endpoint was major perioperative complications (hemorrhage
requiring additional treatment and cerebral infarction).

Results: In patient characteristics, there was no significant difference
between two groups. AF was terminated during CFAE ablation in 97% of
paroxysmal and 83% of persistent. There was no significant difference
in the total termination rate (CFAE vs CFAE+PVI: paroxysmal 100%
vs 94%; p=1.00, persistent 91% vs 75%; p=0.59). Radiofrequency (RF)
duration (CFAE vs CFAE+PVI: 92.3±31.6 min vs 112.4±31.8 min, P<0.05),
fluoroscopic time (8.0±6.2 min vs 10.5±5.1 min, p<0.05), and procedural
time (217±51 min vs 258±45 min, p<0.01) were significantly longer in
CFAE+PVI group. There were no significant difference in AF free rate
(CFAE vs CFAE+PVI: 42% vs 56% in paroxysmal; p=0.51, 45% vs 25% in
persistent; p=0.40).

Results: We retrospectively collected 1422 eligible consecutive patients
who underwent AF catheter ablations on oral anticoagulant therapy.
The number of patients with WF was 891 (mean age 62.9 years, Male 647
(72.6%)), NOAC group were 531 patients (61.4 years, Male 379(71.4%)).
Mean follow up period was 902± 475 days in WF group, 540 ± 312 days in
NOACs group.
The mean CHADS2 score was 0.98 (243 patients (27.3%) had a score of >=2
in WF group , 119 patients (22.4%) had a score of >=2 in NOACs group).
There was no significant difference in the number of perioperative
embolizations between WF group and NOACs group ( 3 (0.8%) vs 4(0.8%),
respectively ; P=0.99). However, there was significant difference in the
number of perioperative hemorrhage ( 1.4% vs 0.3%, P=0.04)

Conclusions: Our results suggest that the additional PVI after CFAE
ablation did not help to improve the outcome, although it required
significant longer RF duration, fluoroscopic time and procedural time.

Conclusion: In our study, the use of NOACs in patients undergoing AF
ablation was safe and efficacy compared to the use of WF.
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EVALUATION OF THERMAL ESOPHAGEAL LESIONS AFTER
PULMONARY VEIN ISOLATION

EVALUATION OF LONG-TERM EFFICACY AND PROBLEMS
OF PAINFREE SST PROGRAMMING
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Abstract

Introduction: Pulmonary vein isolation (PVI) is an effective treatment
for drug resistant paroxysmal and persistent atrial fibrillation (AF).
However, it is an invasive procedure and has severe complications such
as atrio-esophageal fistula. This study aims to investigate the incidence of
thermal esophageal lesion and its relationships with maximal esophageal
temperature, mean contact force, radiofrequency (RF) delivery time and
patient characteristics.

Background : Despite the development of implantable cardioverter
defibrillator (ICD) detection algorithms, considerable numbers of patients
may experience inappropriate and unnecessary shocks. The PainFree
SST study is a prospective, multicenter clinical trial, which was designed
to evaluate clinical efficacy of novel SmartShockTM technology (SST)
algorithms.

Methods: We retrospectively investigated 58 patients (39 males and
19 females) who underwent PVI for paroxysmal or persistent AF from
July 2014 to May 2015 in a single center. In all sessions, an irrigated
radiofrequency catheter which could measure contact force was used.
Real-time intraluminal temperature was measured by an esophageal
thermal probe intubated via nasal cavity. RF delivery was stopped
if esophageal temperature reached over 39 degrees Celsius. Upper
gastrointestinal endoscopy was performed 1 to 2 days after PVI for all
patients.
Results: Nine patients (3 males and 6 females) experienced esophageal
lesions (Group E) including erosion and reddening. No atrio-esophageal
fistula was seen. Esophageal lesions were more frequently seen in female
than male (31.6% vs 7.69%, P=0.047). LDL cholesterol was significantly
higher in Group E than in patients without esophageal lesion (Group N)
(137.0±25.8mg/dl vs. 109.2±28.1mg/dl, P=0.012). Usage of dabigatran was
significantly higher in Group E than Group N (88.9% vs 40.8%, P=0.011).
However, there were no significant differences in maximal esophageal
temperature, mean contact force, and total RF delivery time between two
groups. Three patients had thermal esophageal lesions with maximal
esophageal temperature under 39 degrees Celsius.
Conclusions: Maximal esophageal temperature, mean contact force,
and total RF delivery time did not influence the incidence of thermal
esophageal lesions. It was shown that thermal esophageal injury risk may
be present even without esophageal temperature rise. Female, higher
serum LDL cholesterol level, and usage of dabigatran may affect the
incidence of thermal esophageal lesions.
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Methods : We studied 127 patients (mean age 65±10 years, 94 men,
primary prevention indication in 38%) with structural heart diseases,
who implanted with a Medtronic ICD/cardiac resynchronization with
defibrillator (CRT-D) equipped with SST algorithms. The patients were
divided into two groups: DR [dual and triple chamber (CRT) ICDs] (N=110)
and VR (single chamber ICD) group (N=17). All implanted devices were
programmed to follow the required settings of the PainFree SST study.
Results : During a mean period of 978±403 days, only 5 patients (3.9%)
experienced inappropriate shock therapy. Three of them were included in
VR group. In 4 of the 5 patients inappropriate shock therapy was caused
by rapid atrial fibrillation (AF) which could not be discriminated by Wavelet
algorithms and was treated by shock therapy through high-rate timeout
or SVT limit. The other one had oversensing of myopotential due to tonic
seizures. In VR group, inappropriate therapy- and/or shock-free rate
at 1 year was 17.6%, whereas in DR group, only 2 (1.8%) experienced
inappropriate therapy.
Conclusion : SST algorithms are associated with a low inappropriate
shock rates, especially in patients with DR. However, in patients with VR,
the present SST algorithm is not sufficient and needs a new strategy other
than Wavelet algorithm.
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IS TRANSESOPHAGEAL ECHOCARDIOGRAM NECESSARY
TO DETECT INTRACARDIAC THROMBI BEFORE CATHETER
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WITH TEMPORARY PACEMAKER LEAD¦ DETECTED BY
MULTIDETECTOR COMPUTED TOMOGRAPHY
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Introduction: Transesophageal echocardiography (TEE) is routinely
performed to evaluate intracardiac thrombi in atrial fibrillation (AF)
ablation in spite of its invasiveness and patient’s physical discomfort.
Meanwhile, multidetector computed tomography (MDCT) has rapidly
progressed as 3-dimensional imaging modality. Most patients planned
to take radiofrequency catheter ablation for AF undergo MDCT to clarify
the anatomy of both pulmonary veins and left atrium (LA) to improve the
accuracy of the electroanatomical maps by image fusion. Furthermore,
recent meta-analyses suggest that MDCT is a reliable alternative to TEE
for LA and left atrial appendage (LAA) thrombi detection, particularly
when delayed imaging is performed with contrast enhancement.

Introduction: We present a case of a rare complication of transvenous
temporary RV pacing lead, causing iatrogenic RV free wall perforation.
Multidetector computed tomography scanner (MDCT) enabled us to detect
the complication clearly.

Aims: To estimate the usefulness of preprocedural MDCT to detect
intracardiac thrombi in AF ablation.
Methods: We performed delayed imaging MDCT with contrast
enhancement to evaluate intracardiac thrombi within 24 hours before
AF ablation from March 2011 to January 2015. Delayed imaging was
performed in five minutes after arterial phase.
Results: A total of 134 patients were examined. Forty nine patients
underwent both MDCT and TEE. Eighty five patients were screened by
MDCT alone. There was no patient who was detected intracardiac thrombi
by MDCT or TEE. One patient who underwent only MDCT had cerebellar
infarction with abnormal visual field the next day after ablation in
condition of insufficient INR.

Methods:
Results: Case ; A-70-year-old male patient diagnosed with sick sinus
syndrome was transported to our hospital to implant permanent pace
maker. Temporary pace maker had been inserted from his jugular
vein. But on arrival it showed pacing and sensing failure and we found
left phrenic nerve stimulation. He underwent MDCT (Aquilion 64-slice
scanner, Toshiba Medical Systems, Tokyo, Japan), revealing perforation of
right ventricular free wall with temporary pacemaker lead. We consulted
cardiac surgeons and they pulled out the lead and performed RV repair,
followed by placing an epicardial pacing lead.
Conclusions: A review of temporary pacing shows the incidence of cardiac
perforation was relatively rare and the rate is 0.4% of all cases. Rare as it
is, the complication is sometimes lethal and we have to detect it as soon
as possible. This case impresses us the usefulness of MDCT to confirm
diagnosis and aid planning. CT allows identification of the location of the
lead, relationship to adjacent anatomy and adverse sequelae such as
pericardial effusion.

Conclusions: Preprocedural TEE may not be necessary before AF ablation
in patients who underwent delayed imaging of cardiac MDCT that showed
no evidence of thrombus. Delayed imaging MDCT may be adequate
enough to detect intracardiac thrombi in AF ablation.
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CLINICAL AND ELECTROCARDIOGRAPHIC VARIABLES TO
PREDICT DELIVERY OF APPROPRIATE ICD-THERAPY IN
PATIENTS WITH VASOSPASTIC ANGINA RESUSCITATED
FROM CARDIAC ARREST

THE PATIENTS WITH ATRIAL FIBRILLATION TAKING NONVITAMIN K ANTAGONIST ORAL ANTICOAGULANTS ALSO
NEED THE TRANSESOPHAGEAL ECHOCARDIOGRAPHY
FOR THE PREVENTION OF SYSTEMIC EMBOLIZATION
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Abstract

Abstract

Introduction: Vasospastic angina (VSA) can trigger ventricular arrhythmia
and sudden cardiac arrest (CA). It is not yet decided whether an ICD is
mandatory on top of antianginal therapy after resuscitated CA. We sought
a predictor of recurrent fatal arrhythmias in VSA patients implanted with
ICD for secondary prevention.

Introduction: It is well known that the patients with both paroxysmal
and persistent atial fibrillation (AF) are at an increased risk of systemic
embolization. Non-vitamin K antagonist oral anticoagulants (NOAC)
have been developed as alternatives to warfarin. The current guidelines
recommend oral anticoagulation with warfarin (target international
normalized ratio [INR] = 2.0-3.0) for > 3weeks before electrical or
pharmacological cardioversion (CV) without exclusion of left atrium (LA)
thrombi by transesophageal echocardiography(TEE). However, there is
little information on the safety of CV without TEE on NOAC therapy. The
aim of this study was to evaluate the efficacy of screening the presence of
the thrombus in LA in AF patients with anticoagulants.

Methods: Fourteen consecutive patients who were resuscitated from
their first CA, given a diagnosis of VSA, and implanted with ICD from
January 2007 to December 2014 were retrospectively studied.They were
divided into 2 groups according to the occurrence of appropriate therapies
during follow-up and their clinical variables and ECG parameters were
compared.
Results: After a median follow-up of 36.2 months, 6 patients (43%)
including 1 fatal case had appropriate therapies (1 sustained VT, 5 VF).
There were no significant difference of clinical variables between 2 groups
including age (56 years in the therapy group vs 54 in the non-therapy
group), smoking status, presence of angina, organic coronary stenosis,
left ventricular ejection fraction (73% vs 59%) and wall thickness, and
prescription of calcium-channel blockers (CCB, 100% in both).No patients
showed Brugada-type ECG. No significant difference was found in heart
rate, PQ interval, QRS duration, and QTc interval. Prevalence of J-wave
syndrome was not different (2/6 cases vs 3/8 cases).
Conclusions:VSA patients resuscitated from CA had high incidence of
recurrent lethal ventricular arrhythmia despite CCB therapy. However we
could not find a clinical or ECG parameter to predict the recurrence.

Methods: The 83 AF patients (mean age, 66 ± 9.8 years; 62% men)
who underwent TEE to exclude LA thrombus before electrical
CV or radiofrequency pulmonary vein isolation(PVI) for AF were
retrospectively evaluated. The patients were divided into 2 groups
according to anticoagulation therapy: Warfarin (n=31) and NOAC (n=52;
dabigatran: n=25, rivaroxaban: n=22, apixaban: n=5). In all patients, each
anticoagulants were continued for more than 3 weeks before TEE.
Results: LA thrombi were detected in 3 patients (9.7%) in the warfaringroup and 7 patients (13.2%) in the NOAC-group. The prevalence of
LA thrombi was equivalent between 2 groups. In the NOAC-group, the
patients with LA thrombus had more risk factors than those without LA
thrombus (mean CHADS2 score: 2.0±1.5 vs. 1.1±0.9, p<0.05). Furthermore,
in the patients with LA thrombus, the prevalence of LA spontaneous echo
contrast was greater than in those without LA thrombus significantly
(85.7% vs. 33.3%, p<0.05). Although LA appendage emptying velocity
was lower in the patients with LA thrombus than in those without LA
thrombus, it was not significant statistically (30.8±25.6 vs. 47.3±18.8,
p=0.07).
Conclusions: The prevalence of LA thrombi was not rare in the patients
with AF under NOAC therapy. Even though the patients take any
anticoagulant, especially in the high risk, TEE is necessary to detect LA
thrombi before CV or radiofrequency PVI for the prevention of systemic
embolization.
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RETROGRADE SHARP POTENTIAL RESEMBLING
HIS-BUNDLE ELECTROGRAM: AN INDICATOR FOR
SUCCESSFUL ABLATION OF ATRIOVENTRICULAR
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FIBRILLATION ON CALCIUM HANDLING PROTEINS AND
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Abstract
Introduction: Atrioventricular reentrant tachycardia (AVRT) involving
twin AV nodes (AVN) have been described in right atrial isomerism (RAI).
However, little is known about the targets for catheter ablation (CA) when
the antegrade conduction over the AV node is absent.
Methods: N/A
Results: A 2-year-old male patient after Glenn operation for endocardial
cushion defect, double outlet right ventricle and pulmonary stenosis
with RAI was referred for electrophysiological study for supraventricular
tachycardia (SVT). Atrial pacing at various sites of the common atrium
showed single QRS morphology with superior axis, suggesting that the
antegrade AV conduction was only through the posterior AVN. On the
other hand, ventricular pacing unmasked the 2 distinct ventriculoatrial
(VA) pathways with decremental conduction. Two SVTs were induced: One
was AVRT with twin AVN (posterior/anterior), and another was slow/slow
type posterior AVNRT. During the mapping of retrograde VA conduction,
we detected a sharp potential resembling His-bundle electrogram
around the presumed anterior AVN area (Figure). This sharp potential
exhibited decremental property. Under ventricular pacing, CA targeting
for the sharp potential eliminated the anterior VA conduction, resulting in
induction of slow/slow type posterior AVNRT. After the CA for AVNRT, we
confirmed disappearance of retrograde conductions associated with SVTs.
Conclusions: This is the first report demonstrating that retrograde sharp
potential resembling His-bundle electrogram could be an indicator for
successful elimination of AVRT involving twin AVN (posterior/anterior)
with concealed conduction through an anterior AVN.
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Abstract
Introduction: The effects of long duration ventricular fibrillation
(LDVF) on calcium handling proteins ryanodine receptor 2 (RyR2) and
phospholamban (PLB) and their role in the perpetuation of VF beyond its
early stages has not been determined.
Methods: Rabbit hearts were Langendorff perfused and randomized to
sham (no VF) and simulated LDVF (30 Hz pacing for 6 min). This protocol
was repeated after inhibition of calcium calmodulin kinase II (CaMKII)
by KN93 and protein kinase A (PKA) by H89 on new hearts. Western blot
analysis was performed on extracted proteins from left ventricular tissue.
During testing with PKA inhibitor H89, the capacity for VF induction
(lasting ≥10 seconds) and maintenance (6 min of continuous VF) after
rapid ventricular pacing was determined.
Results: Figure 1 shows that LDVF leads to increased phosphorylation of
RyR2 at Ser2808 and PLB at Ser16. Panels d-g show that phosphorylation
of RyR2 and PLB are significantly reduced with inhibition of PKA but not
CAMKII. VF was induced in only 25% of PKA inhibited hearts, compared to
100% of controls (p=0.016). VF could not be sustained in any PKA inhibited
hearts, whilst it sustained for 6 minutes in all control hearts (p=0.001).
Conclusion: Simulated LDVF in rabbit hearts leads to increased
phosphorylation of RyR2 at Ser2808 and of PLB at Ser16; which is PKA
dependant. Inhibiting PKA dependent modulation of calcium handling
proteins renders VF less inducible and less sustainable. Modulation of
PKA and/or calcium handling proteins may have important implications
for the treatment of VF in its later stages.
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Abstract
Introduction: We hypothesized that abnormal potentials during substrate
mapping which decrement with an extra-stimulus, would be more likely to
colocalize with the diastolic pathways of VT circuits than those which don’t
display decrement.
Methods: Nine patients (12 VTs) referred for VT ablation were
prospectively enrolled. When fractionated and late potentials (LPs) were
identified during substrate mapping, an extrastimulus was given from the
RV apex to determine which of these displayed decrement (decrement
evoked potentials or DEEPs). The critical isthmus(s) for each VT was then
identified by activation mapping with entrainment maneuvers and/or
pacemapping. Following mapping all points with DEEPs were ablated.
Results: The mean patient age was 68+/-11 years. Six patients had
ischemic cardiomyopathy and three had a nonischemic etiology. The
mean LVEF was 29+/-16%. Areas with LPs comprised 24+/-15 % of the
myocardium, whereas areas with DEEPs comprised 7.6+/-4.1% (p<0.01).
The mean sensitivity for identifying the critical isthmus was 48+/-22%
and 60+/-22% for DEEPs and LPs respectively (p=0.09). The mean
specificity was 87+/-10% and 41+/-24% respectively (p<0.01). The mean
radiofrequency time was 24+/-7 min, mean fluoroscopic time was 52+/-23
min and total procedure time was 215+/-74 min. No patients have had
recurrent VT at a mean of 9.3 months following a single procedure.
Conclusion: DEEPs had a greater specificity for identifying the critical
isthmus than LPs. A focused approach to substrate ablation by targetting
decremental potentials was successful in eliminating VT in all patients
following a single procedure at a mean of 9.3 months follow up.

PROGNOSTIC VALUE OF THE EPINEPHRINE TEST
FOLLOWING THORACOSCOPIC LEFT CARDIAC
SYMPATHETIC DENERVATION IN PATIENTS WITH
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Abstract
Background: Inherited arrhythmia syndromes, such as congenital longQT syndrome (LQTS) and catecholaminergic polymorphic ventricular
tachycardia (CPVT), are associated with syncope, lethal ventricular
arrhythmia, and sudden cardiac death. Left cardiac sympathetic
denervation (LCSD) is an effective treatment option for these patients
along with ß-blocker and implantable cardioverter defibrillator, and.
However, there is no standard test to evaluate the efficacy of LCSD.
The purpose of this study was to investigate the epinephrine test for
evaluating the efficacy of LCSD and for prognosis after LCSD in patients
with inherited arrhythmia syndrome.
Methods: Between Nov. 2010 and Jan. 2015, 16 patients who underwent
LCSD for inherited arrhythmia syndromes were retrospectively enrolled.
Parameters of epinephrine tests in the periprocedural period and
development of cardiac events during follow-up were analyzed.
Results: Fifteen patients with LQTS and one patient with CPVT (25.1±10.3
years old, 4 males) who underwent thoracoscopic LCSD were enrolled.
All patients were taking high dose of ß-blockers at the time of LSCD.
Six patients experienced epinephrine-induced tachyarrhythmia before
LCSD, whereas only one patient experienced epinephrine-induced
tachyarrhythmia after LCSD (37.5% vs. 6.3%, p=0.063). Changes of QTc
(ΔQTc) during the epinephrine tests were 73.7 ± 58.1 msec and 67.1 ±
86.3 msec in pre and post-LCSD epinephrine tests, respectively (p=0.802).
In post-LCSD epinephrine tests, one patient presented with polymorphic
ventricular tachycardia and five patients presented with T-wave alternans
(TWA) or multiple premature ventricular contraction (PVC). Of the six
patients who presented with tachycardia, TWA or PVC in post-LCSD
epinephrine test, one remained symptomatic and another underwent
aborted cardiac arrest after LCSD. The seven patients who were stable in
the post-LCSD epinephrine test remained asymptomatic after LCSD.
Conclusion: Epinephrine-induced tachyarrhythmia was reduced by LCSD
in patients with inherited tachyarrhythmia syndrome. Instability in postLCSD epinephrine tests might be associated with poor prognosis after
LCSD in those patients.
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Abstract

Introduction: There is an increased burden of transvenous lead extraction
(TLE). It is not settled where should TLE be performed, an operating room
(OR) or electrophysiology laboratory. The aim of this study was to evaluate
the incidence, predictors and outcomes of complications, when TLE was
performed in the OR by cardiac surgeons.

Introduction: Circadian variation of ventricular tachyarrhythmia
(VA) has been demonstrated in arrhythmogenic heart disease. The
electrophysiological characteristics of diurnal variation in idiopathic right
ventricular outlet tract (RVOT) VA has not been elucidated before.

Methods: Data were consecutively collected from patients who underwent
TLE of pacemaker and implantable cardioverter-defibrillator (ICD) leads
at Virginia Mason Medical Center between July 2000 and September 2013.
All procedures were performed in the OR by cardiac surgeons with or
without electrophysiologists.
Results: A total of 175 (133 [76%] pacemaker and 42 [24%] ICD) leads
were extracted from 75 TLE procedures. Mean age was 65.8 ± 14.6
years and males were 49 (65%). Median lead age (25th, 75th percentile)
was 5.0 (2.8, 8.0) years. TLE indications were pocket infection (52%),
infective endocarditis (35%), lead malfunction (9%) and others (4%).
Lead extraction was failed in 2 patients and partially successful in 3
patients. Five patients (7%) experience complications including 3 cardiac
tamponade, 1 sepsis, 1 pleural effusion. Three cardiac tamponade
required immediate sternotomy and surgical correction. There was
no procedure related death but one patient expired with sepsis due to
initial pocket infection. No variables were predictable for TLE related
complications.
Conclusions: It is likely that major cardiovascular injury can be rescued
safely when TLE was performed in the OR. There was no predictor for TLE
complications in our observations.

Methods: A total of consecutive 62 patients underwent catheter ablation
of idiopathic RVOT VA (mean age: 42.8±12.3, 35 females) were enrolled.
The diurnal variation type (group 1, n=36) was defined the patients who
had highest ventricular premature contractions (VPCs) number and
burden between 8PM to 8AM by pre-procedure Holter record. The group
2 (n=26) was defined the patients whose VPC number or VPC burden
between 8PM to 8AM was not more than 50%. Baseline characteristics
and electrophysiological properties were collected and analyzed
compared with recurrence after catheter ablation.
Results: In this study, heart rate variability analysis demonstrated lower
low frequency/high frequency ratio in group 1 than those in group 2
(3.95±3.08 v.s. 6.26±5.33; P=0.042). There was no significant difference
in baseline characteristics, echocardiography and electrophysiological
characteristics. During a mean follow-up period of 13.5±11.0 months,
a total 16 patients had VA recurrences, including 13 in group 1 and 3 in
group 2 (36.1% v.s. 12.5%, p=0.039).
Conclusion: The study demonstrated the effect of autonomic nervous
system to idiopathic RVOT VAs and the diurnal variation leads to a higher
recurrence rate after catheter ablation.
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PERIESOPHAGEAL VAGAL PLEXUS INJURY IS A
FAVORABLE OUTCOME PREDICTOR FOLLOWING
CATHETER ABLATION OF ATRIAL FIBRILLATION
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Abstract
Introduction: Periesophageal vagal plexus injury (PNI) associated with
symptomatic gastrointestine symptoms is not uncommon after catheter
ablation of atrial fibrillation (AF). The injury may indicate transmural
ablation lesions. The study aimed to evaluate the PNI and long-term
outcome after catheter ablation of AF.
Methods: Of 441 consecutive AF patients (54.71±10.52 year-old,
134 females) from 2011 to 2013 A.D. who received catheter ablation
(paroxysmal AF, n=312; persist AF, n=129), Group 1 was defined as
patients with PNI and associated symptoms (n=88), and group 2 was
defined as patients without PNI or associated symptoms (n=353). Baseline
characteristics and electrophysiological properties were collected and
analyzed compared with recurrence after catheter ablation.
Results: During a mean follow-up period of 37.3±0.94 months, group 1
remained longer AF free-interval in sinus rhythm after AF-ablation and
had less recurrence after blanking period compared with group 2 (mean
recurrence days: 1254.22±45.26 v.s. 1065.21±33.35 days, p<0.01). The
multivariate analysis also revealed that group 1 patients had less AF
recurrence rate (HR: 0.489, 95% CI 0.25-0.94). At the same time, group 1
also had more radiofrequency ablation (RFA) pulses than group 2 in left
superior pulmonary vein (LSPV) ablation (33.40±14.25 v.s. 28.56±10.30,
p=0.008). There was no difference in baseline characteristics, CHA2DS2Vac score or echocardiography follow-up.
Conclusions: Symptomatic gastric hypomotility is not uncommon after
catheter ablation of AF. It independently predicts a better long-term
outcome, suggesting transmural ablation lesions during PV isolation.

COMPARISON OF TWO NONINVASIVE HEMODYNAMIC
MONITORING SYSTEMS FOR CRT OPTIMIZATION
Authors
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Abstract
Introduction: Noninvasive hemodynamic monitoring using finger arterial
pressure is a promising method for cardiac resynchronization therapy
(CRT) optimization. The purpose of this study was to compare systolic
blood pressure (SBP) simultaneously recorded by two noninvasive
hemodynamic systems under various pacing configurations in order to
evaluate the agreement between different systems.
Methods: Patients implanted with various types of implantable pacing
devices underwent acute noninvasive hemodynamic evaluation using two
commercially available finger arterial pressure measurement systems at
a follow‐up visit. Simultaneous recordings of beat‐by‐beat SBP from both
systems were obtained during various test pacing configurations with a
controlled baseline (Reference). The percent change in SBP relative to
the Reference (SBPrel) was determined by comparing the mean of the 10
beats before and after a pacing transition. Pearson (r) and Spearman (ρ)
correlation coefficients were used to characterize the differences between
the two systems’ measurements.
Results: Data were collected in 9 patients (VVI/DD/CRT; n=2/3/4)
representing 135 pacing episodes (15 ± 3.89) and 118 (13.1 ± 3.7) pacing
transitions. In the 135 episodes the mean and SD correlation index was
r = 0.73 ± 0.30, ρ =0.70 ± 0.30. In 118 pacing transitions assessed, the
difference in SBPrel between the two systems measurements was 4.88%
± 7.53% with moderate correlations of r = 0.51, ρ = 0.59. Similar analyses
were conducted on a subset data in which both systems exhibited stable
recordings (beat by beat variability during pacing episode below 15
mmHg, representing 70% of transitions) which demonstrated a smaller
difference (3.2% ± 3.93%) and higher correlation in SBPrel (r = 0.80, ρ =
0.71).
Conclusions: The noninvasive systems performed similarly in assessing
SBP changes resulting from various pacing interventions, particularly
when the recordings were stable. However, both systems were subject
to unstable recordings (30%), which jeopardized the true hemodynamic
difference of pacing configurations. Therefore, repeated measurements
with careful examination of signal stability are recommended regardless
which system is used.
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JUNCTIONAL ECTOPIC TACHYCARDIA IN INFANTS AFTER
CARDIAC SURGERY FOR CONGENITAL HEART DISEASE
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Abstract

Abstract

Introduction: Scimitar syndrome is a rare congenital anomaly
characterized by partial or complete anomalous pulmonary venous
drainage of the right lung into the inferior vena cava. Herein, we report a
case of success RF ablation at the patient with scimitar syndrome which
treated with transcathter intervention.

Introduction: Junctional ectopic tachycardia (JET) is common after
cardiac surgery for congenital heart disease. However, the incidence
and related risk factors of JET in infants after cardiac surgery is not
well known. The objectives of this study were to determine the overall
incidence and related factors of JET in this group of patients.

Methods: N/A

Methods: From January 2012 to December 2014, 214 patients younger
than 1 year of age underwent open cardiac surgery at Severance
Cardiovascular Hospital. Exclusion criteria of this cohort of patients were
immediate post-operative mortality, other arrhythmia detected during
perioperative period and prematurity. We reviewed these patients’ data
retrospectively.
Results: The overall incidence of JET was 9.3% (20/214). From
multivariate analysis, short PR interval and presence of early
repolarization at preoperative ECG, total correction of tetralogy of Fallot
and longer aortic cross clamp times, increased the risk of developing JET.
Patients with JET had longer intubation time and ICU stay.
Conclusions: JET is a common arrhythmia after cardiac surgery for
congenital heart disease in infants. Sometimes patients with developing
JET after cardiac surgery in infants have specific findings in preoperative
electrocardiogram. The related factors of developing JET were associated
with not only anatomic substrates but also with surgical procedural
factors.

Results: A 18-year-old male patient who were diagnosed as Scimitar
syndrome at 7-year-old, visited Severance hospital for deviated nasal
septum operation. By cardiac catheterization, his Qp/Qs were measured
1.56. To prevent him from progressing to right heart failure, he underwent
Scimitar vein occlusion by Amplatzer™ septal occluder (fig.1). After 4
years, he showed tachycardia and visited Severance hospital Emergency
department. His electrocardiogram showed paroxysmal supraventricular
tachycardia, and the symptom was improved by Valsalva maneuver. He
underwent Electrophysiological study to evaluate the underlying cause,
and the AV node reentry tachycardia was induced and was ablated by
radiofrequency catheter ablation successfully (fig. 2).
Conclusions: The patients with Scimitar syndrome can be treated
successfully by transcatheter intervention in some selected cases. And
the rhythm disturbances in these patient can be treated with catheter
ablation, also.
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ATRIO-OESOHAGEAL FISTULA AS A COMPLICATION OF
ATRIAL FIBRILLATION ABLATION DESPITE THE USE OF A
CONTACT-FORCE SENSING CATHETER
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Abstract
Introduction: Radiofrequency catheter (RF) ablation is a recognised
treatment for drug-refractory atrial fibrillation (AF). A much-feared
complication is the development of an atrio-oesophageal fistula (AOF).
Previous reports of AOF have been reported with standard RF catheters,
however none have been reported with a contact-force sensing RF
ablation catheter. We report the first AOF associated with the use of a
contact-force sensing catheter
Methods: N/A
Results: A 54 year old male patient underwent catheter ablation for
symptomatic long-standing persistent AF. The lesion set included bilateral
wide area circumferential ablation of the pulmonary veins, left atrial roof
line and posterior left atrial line, lateral mitral isthmus line and complex
fractionated atrial electrogram ablation with termination to sinus rhythm.
A SmartTouch contact-force sensing catheter was used with power limited
to 30W on the posterior wall and maximum force on the posterior wall of
30g. 3 weeks following the ablation he was re-admitted with confusion
and haematemesis and underwent oesophagogastroduodenoscopy (OGD)
where a large defect was seen in the posterior mid-oesophageal wall.
An emergent CT scan of the head and thorax demonstrated significant
pneumocephalus and a suggestion of an AOF. A cardiothoracic opinion
was obtained but it was felt that as his neurological status was unlikely to
improve he was treated conservatively and eventually died shortly after.
Conclusion: It has been suggested that the use of a contact-force sensing
catheter may reduce the risk of an AOF, however despite limitation of
power to 30W and maximum force to 30g, AEF can still develop with an
adverse outcome.

THE FEATURE OF CARDIAC ELECTRICAL AND
STRUCTURAL REMODELING IN ELITE SOCCER PLAYERS
Authors
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Abstract
Background: Regular, intensive exercise like soccer results in
physiological biventricular cardiac adaptation. Ethnicity is an established
determinant of structural and electrical remodeling of heart.
Furthermore, cardiac remodeling has not been characterized in Asian.
Methods: We assessed clinical profile and cardiac dimensions and
function in 35 national soccer player (53% male; mean age 25.4 ± 4.1
years) of south Korea, free of cardiovascular disease, participating
in endurance disciplines, who experienced particularly intensive and
uninterrupted training for 10 to 20 years.
Results: 35 national football team players were evaluated by use of
ECG and echocardiography. Results were compared with 180 sedentary
control subjects without any medical illness. There were no significant
differences in left ventricular parameters between elite athlete and
control subjects. Subjects of both group exhibited similar LV dimensions.
But, RV dimensions were significantly smaller in controls than in
athletes (proximal outflow tract, 27.9±5.5 versus 30.8±5.3 mm, P<0.001;
longitudinal dimension, 81.6±9.5 versus 85.8±9.6 mm, P<0.001). RV
enlargement compatible with diagnostic criteria for arrhythmogenic RV
cardiomyopathy was observed in Elite athlete. Anterior T-wave inversion
was present in 14.3% of athletes versus 3.7% of controls (P<0.001).
Marked RV enlargement with concomitant anterior T-wave inversion was
observed in 5.0% of athletes versus 1.8% of controls (P=0.01).
Conclusions In young elite soccer athletes, endurance training over long
periods of time (up to 20 years) was not associated with deterioration in
LV function, significant changes in LV morphology. However, RV dimension
and electrical remodeling are prominent in soccer player, a little different
from previous report containing white or black athlete.
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IDIOPATHIC,ISOLATED, FIBROTIC
ATRIOCARDIOMYOPATHY:AN OVERLOOKED TYPE OF
CARDIOMYOPATHY

THE PROGNOSTIC SIGNIFICANCE OF FRAGMENTED
QRS (FQRS) AND IT’S CORRELATION WITH DELAYED
ENHANCEMENT BY CARDIAC MAGNETIC RESONANCE
(DE-CMR) IN PATIENTS WITH HYPERTROPHIC
CARDIOMYOPATHY (HCMP)
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Abstract
Background: previous studies have suggested that a fragmented QRS
(fQRS) complex might be alternative electrocardiographic marker of prior
infarction. Furthermore, patients with fQRS had a poorer prognosis during
follow up. However, the clinical significance of fQRS was not elucidated in
patients with hypertropic cardiomyopathy(HCM).
Method: total of 82 HCM patients (age 56.6 ± 13.5, males 52) who
underwent cardiac magnetic resonance (CMR) imaging was enrolled
and follow up. The fQRS was defined by the presence of an additional
R wave (R”), or notching in nadir of the S wave, notching of R wave, or
the presence of more than one R prime in two contiguous leads. Study
subjects were divided into two groups according to the presence of fQRS.
Baseline clinical and electrocardiographic, echocardiographic data were
collected and clinical events (death, stroke and readmission for heart
failure) were monitored at every 2-4months.
Results: In 82 patients, fQRS was developed in 38 patients (46.3%) and
delayed enhancement in (CMR) was observed in 67 patients (81.9%).
The baseline characteristic was similar in both groups. The incidence
of delayed enhancement and mortality rate was not different between
two groups (78.9% in non fQRS vs. 86.3% in fQRS group, p=0.48). Using
Kaplan-Meier estimates, event-free survival of non fQRS group was
better than the fQRS group. However, it was failed to reach the statistical
significance (fig 1. p=0.22).
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Abstract
Introduction Myocardium fibrosis is a hallmark of cardiomyopathy and
a proposed substrate for cardiac arrhythmias. Nevertheless, fibrosis
of atrial myocardium and fibrotic atrial cardiomyopathy has not been
systemically addressed.
Hypothesis We hypothesized that idiopathic, isolated, fibrotic atrial
cardiomyopathy (IIF-ACM) is a specific cardiomyopathy, which is
characterized by atrial fibrosis and related arrhythmias.
Methods In the past 8 years, 34 patients (male 13, mean age 46.5±13.3
yrs) were diagnosed with IIF-ACM based on: 1) clinical evaluation; 2)
cardiac image examination; and 3) electro-anatomic mapping detected
atrial scarring. Serum biomarkers of collagen metabolism and
cardiomyopathy-related genetic screening were performed.
Results Electric silent areas were detected in all patients by intracardiac electro-anatomical mapping. Among 34 patients, 26 presented
with atrial tachycardia (AT), 5 with sick sinus syndrome (SSS) and 3 with
atrial standstill. Late gadolinium-enhancement cardiovascular magnet
resonance showed mild to severely dilated atria, without bilateral
ventricular scarring or functional impairment. Significant increased
collagen synthesis than collagen degradation in IIF-ACM patients was
demonstrated. Cardiomyopathy-related genetic screening depicted no
clinically relevant mutation. Histological studies showed global fibrosis of
atria (Fig. 1).
Conclusions We systemically reported 34 patients with IIF-ACM, which
is characterized by atrial scarring and relevant arrhythmias. Ventricular
functions of note were preserved in all patients. However, the underlying
etiology of IIF-ACM remains to be investigated.

Conclusion: There was no relationship between fQRS and delayed
contrast-enhancement in
CMR imaging in patients with HCMP. Furthermore, fQRS was not a
significant risk factor for event in HCMP.
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DISEASE-TARGETING SEQUENCING IDENTIFIED LQTASSOCIATED GENES IN PATIENTS WITH CONGENITAL
LONG QT SYNDROME IN TAIWAN

CAN THROMBUS ASPIRATION REDUCE THE
ARRHYTHMOGENECITY OF VENTRICLES IN ST-SEGMENT
ELEVATION MYOCARDIAL INFARCTION?
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Abstract

Introduction:There is continued uncertainty whether the reduction of
thrombus burden by catheter aspiration can improve the arrhythmogenic
structural changes of myocardium in ST-segment elevation myocardial
infarction (STEMI). Our aim was to evaluate the improvement of electrical
instabilities clinically by the procedure of aspiration thrombectomyassisted primary percutaneous coronary intervention (PCI) compared with
conventional primary PCI in patients with STEMI.

Introduction: HRS/EHRA expert consensus recommended of screening
mutations on 3 genes (KCNQ1, KCNH2, SCN5A) for patients with
congenital long QT syndrome (cLQTS) in 2011. The 3 genes account for
approximately 70-80% of cLQTS patients in Caucasian populations but
relevant information in Han Chinese population was very limited. This
study investigated the distribution of cLQT-associated genes in Han
Chinese patients with cLQTS in Taiwan.
Methods: We consecutively enrolled 60 unrelated cLQTS patients in
Taiwan from 2009 and performed disease-targeted deep sequencing
across 15 reported cLQT-associated genes. Candidate variants were
validated by Sanger sequencing and public databases.
Results: Among the 60 cLQT patients (M/F: 25/35; mean age 34 ± 22 yearold and mean QTc 516 ± 53 second), 15 presented with SCD and 40 had
seizure, syncope or palpitation. Twenty-seven (60%) was identified with
at least one mutation in these genes. The mutation yield was similar to
that in Caucasian population. However, the percentage of patients carried
the 3 common cLQTS-associated genes was significant lower compared
to that in Caucasian population (14/46, 30.4% vs 70%, P<0.0001). Nine de
novo mutations were identified in AKAP9 gene in 10 LQTS patients (16%).
Bioinformatics algorithms (SIFT, Polyphen2) predicted severe functional
interruptions in the identified mutations, suggesting their pivotal roles in
cLQTS.
Conclusion: This study demonstrated that ethic difference plays a role in
patients with cLQTS and screening recommended cLQT1-3 genes may be
not enough for Han Chinese patients with cLQTS.
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Methods:We performed a randomized controlled trials with a total
of 170 patients where the aspiration thrombectomy was done in 90
patients and not done in 80 patients during primary PCI. Signal average
electrocardiogram (SAECG) was obtained at 5±2 days later after the
intervention. The bundle branch block, hemiblock, and intraventricular
conduction defect were excluded from the SAECG analysis.
Results:We observed the values of low amplitude signal (LAS) is
significantly lesser in thrombus aspiration group than in no aspiration
group (24.9±11.1 msec vs. 29.1±13.5 msec respectively, p=0.32). The
values of QRS duration (QRSD) and root mean square at 40 msec (RMS40)
in thrombus aspiration group present no difference compared with those
in no aspiration group (101±14.4 msec vs. 104±16.8 msec, and 47.4±30.6
μvolt vs. 42.5±31.9 μvolt, respectively), but there are tendencies of lesser
QRSD and larger RMS40 in thrombus aspiration group. The incidence
of QRSD more than 114 msec and RMS40 lesser than 20 μvolt are
significantly low in thrombus aspiration group, respectively (11 vs. 19,
p=0.039, and 8 vs. 16, p=0.031, respectively), as well as the incidence of
LAS greater than 38 msec is significantly high in no aspiration group (8 vs.
18, p=0.012).
Conclusions:Among unselected patients with STEMI, the thrombus
aspiration does improve all clinical parameters of SAECG, which are
related with ventricular arrhythmogenesis, despite the need of further
assessment of the long-term clinical outcomes.
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Abstract
Introduction: Fontan operation is an effective and widely accepted
definitive palliation for patients with functional single ventricle. This is a
challenging procedure, especially in patients who underwent extracardiac
conduit Fontan operation with currently popular Gore-tex tube. We
analyzed the treatment progress of Fontan operation patients who
underwent intracardiac procedure.
Methods: Medical record of Fontan operation patients who underwent
intracardiac procedure, between January of 2014 to December of 2014
was retrospectively reviewed. The method of conduit puncture procedure,
procedural time, and result of the intracardiac procedure were analyzed.
Results: During the year, total of 6 post-Fontan patients underwent
intracardiac intervention using conduit puncture procedure. Total of
5 patients had successful procedure. One patient underwent lateral
tunnel Fontan operation and 4 underwent extracardiac conduit Fontan
operation using Gore-tex tube before the procedure. The mean conduit
puncture procedure time was 45 minutes and all 5 patients had successful
intracardiac procedure. All the successfully punctured patients had
assisted with intracardiac echocardiographic imaging, and septal
puncture needle with concomitant radiofrequency ablation function was
used in all patients (Figure 1).
Conclusions: Although this procedure is not yet used extensively,
successful intracardiac intervention is possible even in post-Fontan
patients using the conduit puncture procedure described above.

Abstract
Catheter ablation for atrial fibrillation (AF) has until recently been
performed with point-by-point delivery of irrigated radiofrequency energy
(IRF). Phased duty-cycled radiofrequency (PRF) and cryoballoon ablation
(CBA) have been introduced as alternatives to simplify AF ablation. Using
data from published studies, we performed a comparison of the three
technologies in terms of efficacy and procedural duration.
Methods: Electronic searches were performed from six databases and
eligible studies including IRF, PRF or CBA as cohort arms were included.
Strategies were compared using traditional frequentist meta-analysis,
and indirectly using network meta-analysis.
Results: From direct evidence using RCT data, IRF and PRF were
comparable in terms of freedom from AF (P=0.35) over a mean followup of 9 months. A comparison between CBA and IRF detected a higher
freedom from AF with IRF compared to CBA (P=0.04) over a mean followup of 12 months. Direct head-to-head comparison of PRF and IRF showed
that PRF was associated with significantly shorter procedural (P=0.006),
fluoroscopy (P<0.00001) and ablation times (P=0.02) compared to IRF. CBA
and IRF demonstrated similar procedural times. However, when RCT and
non-randomised studies were analysed together, PRF was associated
with higher freedom from AF compared to IRF (66.4% vs 58%, P=0.007)
while CBA was comparable with IRF. PRF was associated with shorter
total procedural (P<0.0001) and ablation times (P<0.00001) compared
to IRF, whilst CBA was associated with longer ablation time (P<0.0001).
Network meta-analysis showed that PRF was associated with significantly
higher freedom from AF compared to CBA and IRF (OR 1.51; 95% CI, 1.121.92) whilst having the shortest procedural time (WMD, -40.8 min; 95% CI,
-63.31,-18.11).
Conclusion: RCT data suggest that IRF and PRF are comparable and
superior to CBA in terms of efficacy. However, a combined analysis of
randomized and non - randomized studies suggests that PRF is more
efficacious than either CBA or IRF and is associated with the shortest
procedure times. These findings are subject to evolutionary changes in
technology and should therefore be confirmed with randomized studies.
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Aims: This study investigated the functional role of gap junctions in the
setting of atrial fibrillation (AF) by analysing the effects of a gap junction
enhancer and blocker on AF vulnerability and electrophysiological
properties of isolated hearts.METHODS AND RESULTS: AF model
was constructed by the acute atrial stretch in the isolated rabbit heart
was used. Sustained AF (SAF) was induced by a burst high-frequency
stimulation of the Bachmann’s bundle. The effective refractory period
(ERP) was measured. The total conduction time (TCT) and the pattern
of conduction of the anterior surface of the left atrium were monitored
by using an optical mapping system. The effect of enhancing gap
junction function by 100-1000 nM rotigaptide (ZP123) and block by 30
μM carbenoxolone on these parameters was measured. SAF inducibility
was increased with an elevation of intra-atrial pressure. Enhanced gap
junction conductance induced by treatment with 100-1000 nM rotigaptide
reduced SAF inducibility, and the gap junction blocker carbenoxolone
increased SAF inducibility. In the absence of gap junction enhancer or
blocker, normal conduction was observed at 0 cmH2O. When intra-atrial
pressure was raised to 12 cmH2O, the conduction pattern was changed
to a heterogeneous zig-zag pattern and TCT was prolonged. Conduction
pattern was not affected by either agent. Rotigaptide shortened TCT,
whereas carbenoxolone prolonged TCT. ERP was significantly shortened
with an increase in intra-atrial pressure, but ERP was unaffected by either
agent.

Abstract
Introduction: Recent large scale trials have shown that long term right
ventricular apical (RVA) pacing may reduce left ventricular function due to
ventricular dyssynchronization. At the same time, right ventricular septal
(RVS) pacing has been thought more physiologic alternative to RVA pacing
because of its narrow QRS. Furthermore, especially for elderly people,
since the wall is thinner in apex than in ventricular septum, the risk of
cardiac perforation might be higher in RVA. Although we administered
RVS pacing since 2008 for the above reason, the leads were sometimes
placed other than RVS, such as at apex or right ventricular outflow tract
despite fluoroscopic guidance.
Objective: To verify actual pacing site by computed tomography(CT)
retrospectively in cases of pacemaker implantation in which attending
physicians thought to have placed the pacing lead at RVS.
Methods: We surveyed the patients who attended outpatient department
of pacemaker between January 2014 and March 2015 and the patients
who undertook first pacemaker implantation at the same period.
In the term we examined the patients who had taken CT scan with some
reasons and could recognize the location of RV lead tip clearly.
Results: As a result, 56 (47%) of 119 cases were properly located at the
RVS, 50(42%) cases were located at the RVA, 10(8.4%) were located at
the free wall, and 3(2.5%) cases were located at right ventricular outflow
tract.
About a half of ventricular leads initially thought to be located at the RVS
turned out to be placed unintentionally other than RVS.
An average QRS is 148 milliseconds in patients with RVS pacing, and 162
milliseconds otherwise. The difference is statistically significant (p=0.02).
Conclusions: RVS pacing could obtain narrow QRS and may preserve
cardiac function. It is necessary to establish a technique to attain optimal
septal pacing site.
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Conclusion: Modulations of gap junction conductance affected AF
inducibility through their effects on atrial conduction, not by altering ERP.
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Abstract
Introduction: The elimination of atrial AF-trigger ectopies is an essential
procedure in AF ablation. However, it is difficult to differentiate AFtrigger ectopies from various ectopies during the ablation procedure. We
hypothesized that AF-trigger ectopies have shorter coupling interval than
non AF-trigger ectopies.
Purpose: To compare the coupling intervals (CI) between AF-trigger and
non-AF-trigger ectopies.
Methods: This study consisted of 115 patients with AF (paroxysmal
AF, 70 (61%) patients; male, 79 (69%) patients; age, 67±9 years old)
who underwent an initial RFCA. Prior to the ablation procedure, we
investigated the AF triggers as follows. If patients were in AF, they were
converted to sinus rhythm by electrical cardioversion. Isoproterenol was
infused at 5, 10, and 20 µg/min at 2-minute intervals to provoke ectopies
and AF. We measured the CI of all ectopies provoked by isoproterenol
infusion. An ectopy was defined as an AF-trigger ectopy when it preceded
AF or atrial firing. The %CI was calculated as the CI of the ectopy / P-P
interval of the preceding 2 beats.
Results: Of 276 ectopies observed in this study, 211 (76%) originated from
pulmonary veins (PVs) and 77 (28%) were AF-trigger ectopies. AF-trigger
ectopies more frequently originated from PVs (96%) than non PV foci (4%,
p<0.001). AF-trigger ectopies had a significantly shorter CI (201±70ms
vs. 365±147ms, p<0.001) and %CI (0.29±0.11 vs. 0.55±0.14, p<0.001) than
those of non AF-trigger ectopies. An ROC analysis revealed that a %CI of
0.40 was the best cut-off value for the differentiation between AF-trigger
and non AF-trigger ectopies. (AUC=0.90, sensitivity=87%, specificity=86%,
positive predictive accuracy=71%). Further study was needed to
investigate the characters of non-PV triggers.
Conclusion: Ectopies originating from pulmonary veins with short CI
frequently initiated AF.

S. Kaneko: None. R. Kubota: None. T. Ohashi: None. D. Hayashi: None. M.
Fujita: None. S. Narita: None. T. Kamihara: None. K. Yamaguchi:
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Abstract
Background: Typically, the ablation of persistent atrial fibrillation (AF)
does not show equivalent result compared with paroxysmal AF.
Objective: This study shows the outcome of pulmonary vein isolation
(PVI) including septum, bottom, and the anterior ridge of left PV area and
stepwise linear ablation.
Methods: The right PVI area was expanded to left atrial (LA) septum
and LA bottom. The left PVI area included the anterior ridge of left PV.
These PVI areas included anterior right, inferior right, marshall tract,
and superior left ganglionic plexi. After PVI, roof blockline (RFB), mitral
isthmus blockline (MVI), complex fractionated atrial electrogram (CFAE)
ablation, superior vena cava isolation (SVC) , cavo-tricuspid isthmus
blockline (CTI) were performed in a gradual way until AF terminates by
the irrigation catheter. If AF did not terminate, electrical cardioversion
was performed. We performed ablation to 78 consecutive patients from
September, 2013 to December, 2014. AF duration of 32 patients were
more than a year.
Results: Age was 65.4±9.7 years old (range 33~80). Male was 78.2%. The
CHADS2 score was 1.37±1.20. AF duration was 23.9±41.2 months (1~240).
Heart failure was 19.2%. Hypertension was 57.7%. Left ventricular
hypertrophy 14.1%. The LA diameter was 44.8±6.6mm (33.1~63.0). The left
ventricular ejection fraction was 60.9±8.3 % (26.5~77.2). Sessions were
1.33±0.53 times. In the first procedure RFB was performed 66.7%, MVI
was 65.4%, CFAE was 61.5%, SVC was 29.5%, CTI was 100%. AF of 44.9%
terminated without electrical cardioversion. Procedure time was 3.4±0.8
hours. The AF free survival after a single procedure was 71.2% with
10.2±5.3 months follow up. After the last procedure, RFB was performed
74.4%, MVI was 73.1%, CFAE was 64.1%, SVC was 35.9%, CTI was 100%.
The success rate of PVI was 100%, RFB was 98.2%, MVI was 96.5%, SVC
was 100%, and CTI was 100%. The AF free survival after last procedure
was 93.6% with 10.7±4.9 months observation.
Conclusions: This study indicates satisfactory result of PVI with LA
septum, bottom, and ridge area with stepwise linear ablation. This
strategy should be aggressively performed to treat persistent AF.
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Abstract
Introduction: The unpredictable recurrence of vasovagal syncope (VVS)
could be concerned in head up tilt test (HUT). Our objective was to
investigate a simple predictor for the recurrence of VVS during the HUT.
Methods: We collected consecutive 94 patients (age 31±13 years, 33
male) who undertaken echocardiogram, treadmill exercise test (TMT) and
24hr Holter monitor in patients with VVS referred from cardiologist and
neurologist, subsequent to HUT and divided in two groups: 56 negative
result and 38 positive result of HUT. The hemodynamic parameters on
TMT and heart rate variability index on 24hr Holter monitor during the
sleep were analyzed
Results: Time and frequency domains were similar between two groups.
Heart rate recovery (30±11 vs 36±10), recovery systolic blood pressure
(recSBP) (137±22 vs 122±23 mmHg) and diastolic BP (recDBP) (66±13 vs
59±11 mmHg) were significantly different between two groups. The heart
rate recovery (HRR) and recDBP ratio (HRR/recDBP) was a predictor for
recurrence of syncope with a sensitivity of 59% and a specificity of 75%
(cutoff value 0.56) with area under the curve of ROC was 0.689 (p=0.007).
In the age- and sex-matched regression, the odd ratio of HRR/recDBP
was 12.7 (confidence interval 1.25-126.49, p=0.031).
Conclusions: The HRR/RecDBP on the TMT may be predictable for
recurrence of syncope during HUT

CLINICAL CHARACTERERISTICS OF ATRIAL FIBRILLATION
IN THE CARDIOEMBOLIC STROKE COMPARED TO NON
ATRIAL FIBRILLATION: SINGLE CENTER STUDY
Authors
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Abstract
Introduction: Clinical characteristic of atrial fibrillation (AF) in patients
with cardioembolic stroks not determined yet. We compared the
clinical characteristics of documented AF and non-AF during the first
hospitalization in patients with cardioembolic stroke.
Methods: We enrolled consecutive 250 patients hospitalized with
cardioembolic stroke between Jan 2013 and Dec 2014 in Neurology, Eulji
University Hospital, Deajeon, South Korea. We classified the patients
into two group, documented non-AF (n=218) and AF (n=32) during the
first hospitalization from emergency room according to ECG, 24hr Holter
monitor and echocardiogram
Results: The AF group was significantly older (P = 0.044). However, the
gender, hypertension, diabetes, heart failure, coronary artery disease
between two groups were similar. The AF-related patients had mainly
paroxysmal AF (87.5%) during Holter monitor, middle cerebral artery
lesion (37.5%) in brain magnetic resonance image In contrast, Non-AF
related patients had non-sustained AT (30%) during Holter monitor,
aortic valve disease (regurgitation or bicuspid, 2%) and PFO or ASD (2%).
AF-related patient had wider QTc interval (460±42 vs 440±29, p=0.018),
larger left atrial size (44±9 vs 38±5, p<0.01) and left atrial volume index
(LAVI) (41±15 vs 28±10, p<0.001). LAVI was significantly associated with
documented AF during the first hospitalization (LAVI cutoff 32 with
sensitivity 71% and specificity 78%, AUC 0.763, p<0.001)
Conclusions: Documented AF in Holter monitor was only 12% among
the cardioembolic stroke and mainly consist of paroxysmal type and
significantly correlated with wider left atrial volume during the first
hospitalization.

138

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

Poster abstracts
FRIDAY POSTERS SESSIONS 2

FRIDAY 20 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
2:00:00 PM - 5:00:00 PM
WHAT AFFECTS LONGEVITY OF BATTERY AFTER
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Abstract
Introduction: We investigated factors which can influence longevity of
battery after permanent pacemaker implantation.
Methods: We performed retrograde analysis of 50 patients who underwent
dual chamber pulse generator replacement in one institution between
2003 and 2015.
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Abstract
Objectives: Reentrant circuit of verapamil-sensitive atrial tachycardia(AT)
is not well elucidated. We attempted to identify reentrant circuit by
entrainment pacing.

Results: Mean age of patients were 69.0 and 42 patients were female.
Mean 94 months were passed after initial implantation. Baseline
charateristics and Echocardiographic parameters were compared. We
also compared atrial capture threshold (0.67±0.30V and 0.88±0.54V),
ventricular capture threshold (0.60±0.47V and 0.94±0.52V), and atrial
sensing threshold (3.45±1.41mV and 3.31±1.72mV), ventricular sensing
threshold (8.15±4.37mV and 10.75±4.82mV), and atrial impedance
(494±78Ω and 552±241Ω), ventricular impedance (720±204Ω and
703±272Ω) and Ejection fraction (65.7±8.7% and 60.2±13.3%), at initial
implantation and replacement. CPI pacemaker mean longevity 88.7
months and others pacemaker mean longevity 112 months. Student’s
T-test analysis showed statistically significant differences in Atrial
(P=0.03) and ventricular capture threshold (P=0.001), and Ejection
fraction (P=0.019),.CPI pacemakers showed significantly shorter
longevity(P=0.000). Multiple regression analysis showed atrial capture
threshold (P=0.01) was the most important factor.

Methods N/A

Conclusions: The most important factor affecting longevity of battery was
atrial capture threshold at replacement.

Results:A 79-year old woman with verapamil-sensitive AT was referred to
catheter ablation. AT with cycle length (CL) of 385ms was easily induced
by programmed atial stimulation and CARTO® system revealed the
earliest atrial activation site(EAAS) at inferolateral tricuspid annulus.
During AT, all of A waves at high right atrium(HRA), His bundle(HB),
coronary sinus(CS) were antidromically captured when entrainment
pacing from right atrium was applied from medial to EAAS. On the other
hand, entrainment pacing from lateral to EAAS revealed A waves at
HRA and HB were antidromically captured, which were orthodromically
captured at CS, i.e. manifest entrainment was observed. The nearest
pacing site showing manifest entrainment to EAAS was 9mm lateral to
the EAAS. The orthodromic conduction time from pacing site to the CS at
the last captured beat was shortest at that site, where was considered to
be the entrance of the slow conduction zone (9mm long). But any diastolic
potentials were not recorded around this area. Post-pacing intervals were
almost identical to the tachycardia CL applied from around this area.
Radiofrequency energy was delivered at EAAS and AT was immediately
terminated.
Conclusion: With CARTO®, AT showed centrifugal activation pattern,
however, which was proved to be reentry by entrainment pacing. Detailed
entrainment study revealed the size of slow conduction zone, which was
considered to be exclusively present at epicardial region.
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Abstract

Abstract

Introduction: We herein report our clinical experience with a stepwise
hybrid treatment for non-valvular atrial fibrillation (NVAF): thoracoscopic
surgery on the left side followed by catheter intervention on the right side.

Introduction; In general, shock therapy of implantable cardioverter
defibrillator (ICD) are associated with an increased risk of mortality.
The purpose of this study was to assess the clinical outcome after shock
therapy in ICD recipients.

Methods: N/A
Results: A 64–year–old woman developed cerebral infarctions due to
cardiogenic thromboembolism. She had been suffering from heart failure
caused by NVAF tachycardia and underwent conservative remedies:
diuretics, amiodarone, and electrical cardioversion. As tachycardia
still occurred, the invasive treatment was chosen. First, thoracoscopic
epicardial ablation on the left pulmonary vein (PV) and left atrial
appendectomy were performed employing a bipolar radiofrequency clamp
system (Isolator, AtriCure Inc., Cincinnati, Ohio) and an endoscopic cutter
(EZ45G Endoscopic Liner Cutter, Ethicon Endo-Surgery, Cincinnati, Ohio).
Thoracoscopic approach into the right thoracic cavity appeared difficult
because it seemed that repeated episodes of a copious amount of right
pleural effusions due to heart failure had produced extensive pleural
adhesions. 9 days later, transvenous catheter ablation on the right PV
and superior vena cava were performed using a 3D electroanatomical
mapping system (CARTO3, Biosense Webster Inc., Diamond Bar, CA). It
was proven that the left PV was perfectly isolated thoracoscopically. No
dormant conduction was induced by adenosine triphosphate injection with
isoproterenol at the PVs on both sides and the superior vena cava. The
patient has been maintaining sinus rhythm and normalized heart function
after the hybrid treatments and anticoagulation will be discontinued a
month after catheter ablation.
Conclusions: We successfully performed a stepwise thoracoscopy–to–
catheter hybrid treatment in the patient who had suffered heart failure
and cardiogenic thromboembolism due to NVAF. In this case, dense scars
in the right pleural cavity had been expected and therefore the catheter
ablation on the right side was selected. The present hybrid therapeutic
design should be beneficial for the selected cases. We presume that a
variety of hybrid combinations of thoracoscopic surgery and catheter
ablation are possible to help treat the difficult NVAF cases.
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Methods; A total of 86 patients underwent ICD implantation between
2004 March and 2014 November. During follow-up, the occurrence of ICD
therapies, all-cause mortality and cardiac mortality were examined.
Results; During the follow-up period of 58.8 ± 35.9 months, 26 patients
(30.2%) received at least one ICD shock, with 11 patients receiving
only appropriate shocks, 11 receiving only inappropriate shocks, and 4
receiving both types of shock. Compared with no shock, there wasn’t an
increased rate of all cause mortality (hazard ratio [HR]: 1.03, P=0.95),
cardiac mortality (HR: 1.47, P=0.70) and cardiac death or hospitalization
for heart failure (HR: 2.43, P=0.17) in those who received shocks. An
inappropriate ICD shock group (patients received only inappropriate
shock), as compared with an appropriate shock group (patients received
at least one appropriate ICD shock), wasn’t associated with a significant
increase risk of all-cause death (HR: 0.51, P=0.56) and cardiac death or
hospitalization for heart failure (HR: 1.2, P=0.82).
Conclusion: In this single center, retrospective, non-randomize study,
there was no significant difference in risk of all-cause or cardiac death
after shock therapy.
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ANATOMICAL RELATIONSHIP BETWEEN LEFT
BRACHIOCEPHALIC VEIN AND AORTIC ARCH: EFFECT OF
THE DEVICE LEADS IMPLANTATION.

MAXIMUM ENTROPY METHOD REVEALS CHANGES IN
AUTONOMIC NERVE ACTIVITY DURING AND AFTER
EXERCISE IN A FLASH
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Abstract
Introduction: Device leads often bend or extend the left brachiocephalic
vein by their body. We experienced a case whose ICD lead was very
difficult to extract because of the cable externalization at the proximal
portion of the SVC coil. The externalization supposed to occur due to the
SVC coil adhesion at the left brachiocephalic vein and the direct pulsation
of the aortic arch at that site. Therefore, we investigated how lead
implantation affects the position of the left brachiocephalic vein and also
anatomical relationship between the vein and the aortic arch.
Methods: The patients whom cardiac electric devices were implanted and
chest CTs were obtained before and after the operation in two centers
were studied retrospectively. We divided the patients in three groups: pace
maker group, dual coil group, and single coil group. The moving distance
of the left brachiocephalic vein during the period between the 2CTs taken
before and after device implantation were measured along the median
sagittal plane and the 2.0 cm left sided sagittal plane. Furthermore,
we investigated the cases whose CT images were obtained after device
implantation, and examined whether their left brachiocephalic vein had
contact with the aortic arch or not.
Results: A total of 18 patients (8 pace maker group, 6 dual coil group,
and 4 single coil group) had the CT images before and after device
implantation. In dual coil group, the left brachiocephalic vein moved
more downward as compared with pace maker or single coil group (at
median, 13.5±5.0 mm vs 4.8±2.7 mm, p<0.05; at 2.0 cm left, 16.4±7.4 mm
vs 4.1±2.1 mm, p<0.05). Among the 61 patients (38 pace maker group, 19
dual coil group, and 4 single coil group) who had the CT image after device
implantation, 3 patients in pace maker group and 6 in dual coil group had
close contact between the left brachiocephalic vein and the aorta (dual
coil, 32% vs pacemaker, 7.8%, p<0.05 ). However, single coil group had no
direct contact between the vein and the aorta.

Introduction: Cardiovascular diseases and arrhythmias, including sudden
cardiac arrest, are strongly related with autonomic nerve activity (ANA),
particularly during and after exercise. However, Fast Fourier Transform
couldn’t grasp changes in ANA associated with exercise. The aim of this
study was to visualize high frequency (HF) and low frequency (LF) during
and after an incremental exercise continuously and instantly, and to
analyze the relationship between a switch point of ANA and anaerobic
threshold (AT).
Methods: 19 consecutive patients (58.0±1.0 y/o, 16 males) with myocardial
infarction (MI) underwent cardiopulmonary exercise tests (CPX) with
the RAMP (15W/min) protocol ergometer. Heart rate, RR interval, and
respiratory gas exchange (RGE) were monitored. RR intervals were
measured in 1000 Hz. Heart rate variability for 30 seconds was analyzed
continuously using Maximum Entropy Method (MEM), which visualized
HF and LF without a delay. VO2 at the switch point of ANA (Auto-VO2) was
identified through the responses which logarithmus naturalis HF (Ln HF)
decreased most drastically after Ln L/H elevation. VO2 at AT (AT-VO2) was
determined classically by RGE.
Results: HF, LF and LF/HF (L/H) during and after an incremental exercise
were successfully visualized in all patients (Figure). Furthermore, a strong
relationship was verified between Auto-VO2 and AT-VO2 (r=0.82, p<0.01).
Conclusions: Heart rate viability analysis using MEM enabled to visualize
HF, LF and L/H during and after an incremental exercise continuously and
instantly. Conversion from parasympathetic nerve activity to sympathetic
could be useful for the detection of AT in MI subjects.

Conclusions: Dual coil ICD lead insertion moved the position of the left
brachiocephalic vein more. Also, more cases with dual coil lead had direct
contact between the vein and aorta. These results indicate that dual
coil ICD lead in left brachiocephalic vein may easily receive mechanical
stresses from aortic pulsation.
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MAXIMUM ENTROPY METHOD ENABLES TO VISUALIZE
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Abstract
Introduction: Cardiovascular diseases and arrhythmias, including sudden
cardiac arrest, are strongly related with autonomic nerve activity (ANA),
particularly during and after exercise. However, Fast Fourier Transform
couldn’t grasp changes in ANA associated with exercise.
Methods: N/A.
Results: A 19-year-old male was admitted for syncope after swimming
practice for a competition. His 24-hours Holter electrocardiogram
had a Wenckebach-type 2-degree atrioventricular (AV) block and
sinus bradycardia. His echocardiogram had no significant findings.
He underwent an incremental exercise test with the RAMP (15W/min)
protocol ergometer to verify vasovagal reflux or AV block after exercise.
Heart rate, RR interval and electrocardiograms were monitored. RR
intervals were measured in 1000 Hz. Heart rate variability for 30 seconds
was analyzed continuously using Maximum Entropy Method (MEM), which
visualized HF and LF without a delay. It was revealed that L/H suddenly
started elevating 15 seconds after symptom-limited exercise, and that
it reached its peak about 10 times more than normal subjects after 25
seconds (Figure). And after 20 seconds, sinus bradycardia emerged (max
RR interval 1.8 seconds) with dizziness. These findings clearly indicated
that his syncope may be caused by vasovagal reflux after exercise.
Conclusions: Heart rate viability analysis using MEM enabled to visualize
HF, LF and L/H during and after an incremental exercise continuously and
instantly. Observation of autonomic nerve activity by MEM could be useful
for predicting vasovagal reflux just before a symptom develops.
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Abstract
Introduction: Cardiac sarcoidois (CS) is a serious disease that requires
prompt treatment to prevent morbidity and mortality. Corticosteroids
(steroids) remain the mainstay of treatment for CS but with varying
clinical response. We hypothesized that early recognition of CS and
initiation of steroid therapy could result in favourable clinical outcome.
Methods: Fifty three patients qualifying the revised Japanese Ministry
of Health and Welfare criteria for the diagnosis of CS formed the study
group. The primary outcome assessed was the cumulative event rate:
recurrence of ventricular tachycardia (VT), hospitalization for heart
failure and, death occurring three months after initiation of therapy.
The secondary outcomes were: change in inflammatory activity in the
myocardium in 18-FDG PET scan and LVEF by echocardiogram post
treatment compared to baseline evaluation. Patients diagnosed six
months or later after symptom onset were considered to have late
diagnosis.
Results: The clinical presentation and outcome are presented in table.
The cumulative event rate was 27% and 63% in the early and late
diagnosis group respectively (p=0.028). Imaging results are given in the
table. Three patients in the late diagnosis group were treated with IV
cyclophosphamide for disease control compared to none in the early
diagnosis group. Methotrexate was required in 4/37 (11%) in addition
to steroids in the early diagnosis group versus 5/16 (31%) in the late
diagnosis group.
Conclusion: Early diagnosis and initiation of steroid therapy results in
better clinical outcome in patients with CS.
Clinical presentation and treatment outcome between patients with early
diagnosis versus late diagno
Early
Late
diagnosisMean
diagnosisMean
Variables
(Standard
(Standard
deviation)/N (%) deviation)/N (%)
(n=37)
(n=16)
Age in years
38 (10.3)
45.6 (11.7)
Female sex
15 (41%)
7 (41%)
37.9; Median 25;
Time lapse in treatment initiation
1.9 (1.1)
Range:6-106
(months)
months
Presentation: VT, Heart Failure
26 (70%), 5 (14%), 9 (56%), 3 (19%), 4
(HF), VT+ HF
6 (16%)
(25%)
Presence of myocardial scar
in Delayed enhancement
28/33 (85%)
8/11 (73%)
gadolinium MRI
49% (11.4) →51% 41.9%(11.9)→47%
LVEF (pre-treatment→ post
(10)-Statistically (8.6) –Statistically
treatment)
significant
non-significant
Complete resolution of
myocardial inflammation in 1812/24 (50%)
3/9 (33%)
FDG PET CT scan
Outcome: VT Recurrence/
9 (56%)/ 3 (19%), 2
8 (22%)/ 1 (3%), 0
Hospitalization for HF/Mortality
(13%)
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IMAGING IN CARDIAC SARCOIDOSIS:
PATHOPHYSIOLOGICAL INSIGHTS

LEFT ATRIAL APPENDAGE THROMBI IN PATIENTS
WITH NON-VALVULAR ATRIAL FIBRILLATION DURING
ANTICOAGULATION THERAPY
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Abstract
Introduction: Cardiac sarcoidosis (CS) has myriad presentations including
ventricular tachycardia (VT) and heart failure.The purpose of this study
was to gain pathophysiological insights from concurrent cardiac MRI and
18 FDG-PET (PET) in patients with CS.

Abstract
Introduction: We aimed to evaluate left atrial appendage (LAA) thrombi
formation in patients with non-valvular atrial fibrillation (AF) taking
various anticoagulants.

Methods: This is a retrospective study comparing the cardiac MRI and
PET imaging characteristics of CS patients. Diagnosis of CS was made
according to 2014 HRS consensus statement.

Methods: We retrospectively investigated the records of non-valvular AF
patients who underwent the transesophageal echocardiography before AF
ablation or elective cardioversion between July 2011 and February 2015.

Results: Twenty seven patients were diagnosed with CS.Twenty
four patients presented with VT and 3 with heart failure. Sixteen
(59%) were males.Mean left ventricular (LV) ejection fraction by
echocardiography(Echo) was 53%±12%. Myocardial 18 FDG uptake
was seen in 24/27 (89%)and lymph node uptake in all. Lateral wall
was involved most frequently:15 (63%), followed by septum 13 (54%),
anterior wall 11 (46%), and inferior wall in 9 (38%) patients. MRI showed
myocardial edema in 11/27(40%) patients and midmyocardial scar (MMS)
in 24/27(89%) patients. Midmyocardial scar (20/24, 83%) and edema
(10/11,91%) were most commonly seen in the septum. LVEF by MRI was
48%±12%. RV dysfunction and RV dilatation were better detected by MRI
compared to Echo, 40% vs. 36% on MRI respectively vs. 14% and 11% on
echo.

Results: Among 480 patients (384 male, age 62±11, range: 23-86 years),
19 patients were on apixaban (A), 97 on rivaroxaban (R), 123 on dabigatran
(D), and 227 on warfarin (W). LAA thrombi were found in 14 patients
(2.9%), including 1 in A (5.3%), 4 in R (4.1), 3 in D (2.4%), and 6 in W (2.6%)
(p=N.S.). In the LAA-thrombi group, there were significantly more nonparoxysmal AF patients and female. LAA thrombi group had significantly
higher CHADS2 score, larger left atrium, lower left ventricular EF, lower
LAA flow, and higher BNP levels compared to the no-LAA-thrombi group.
In multivariate analysis, BNP ≥135 pg/ml and CHADS2 score ≥2 remained
as predictive factors (p = 0.02, 0.048). After finding LAA thrombi, 1 patient
had brain infarction due to difficulties in warfarin control.

Conclusions: This study demonstrates the high prevalence of myocardial
scar in CS. Myocardial inflammation was not predominantly limited to
septum and lateral wall with anterior and inferior wall also showing
uptake. Inflammation and scar are concomitantly present in the same
patient and therefore cardiac MRI and PET scan complement each other
in the decision making process. Study also shows the significant presence
of RV involvement in Sarcoid patients.

Conclusions:
As AF patients might have non-clinical LAA thrombus even during the
anticoagulaion therapy, the medication should be administered properly
and strictly.
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LOWER LEFT VENTRICULAR EJECTION FRACTION AND
LARGER LEFT ATRIUM PREDICT POSTOPERATIVE ATRIAL
TACHYCARDIA IN PATIENTS UNDERGOING CARDIAC
SURGERY

EFFECT OF ADAPTIVE SERVO-VENTILATION ON CATHETER
CONTACT FORCE DURING PULMONARY VEIN ISOLATION
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Abstract
Back ground: It has been reported that postoperative atrial fibrillation
(AF) is the most common arrhythmia in patients after cardiac surgery,
leading to longer hospital stays and increase the risk of stroke. During
perioperative state, some patients developed not only postoperative
AF but also postoperative atrial tachycardia (AT). Postoperative AT
is more difficult to manage than AF and some case need to undergo
radiofrequency catheter ablation during hospitalization. But little is
known about the incidence and predictors of postoperative AT. The aim of
this study was to assess what parameters predict the AT in patients with
undergoing cardiac surgery.
Methods/Results: We studied consequtive one-hundred and sixty-nine
patients (age 70.6 ±10.2 years, BNP 295±896 pg/ml,LVEF 55.7±18.5%) who
underwent cardiac surgery between January 2010 and December 2012
in our hospital. Postoperative AF and AT was documented in 52 patients
(30.7%) and 10 patients (5.9%), respectively. Among AT group, common
atrial flutter was documented in 6 patients (60%) and 4 patients (40%)
were need to undergo RFCA (carvo-tricuspid isthmus ablation) and 2
patients (20%) direct current cardioversion. Compared with sinus rhythm
group, in patients who documented AT had lower LVEF (59.8±11.1% vs
45.8±18.9% P=0.016), larger LA diameter (38.8±6.85mm vs 45.8± 8.59mm
P=0.012), and larger LA volume index (47.8±22.4 vs 84.6±38.6ml 0.041).
But patients who documented AF had no significant differences in clinical
parameters.
Conclusion: For the clinical parameters, lower LVEF and larger LA were
significantly related to the prevalence of postoperative AT after cardiac
surgery.
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Abstract
Introduction:Respiratory motion is known to influence catheter stability
which is an important issue to reduce incomplete lesion formation.
Adaptive servo-ventilation (ASV) facilitates stable respiration, and hence,
may contribute to catheter stability, thus reducing the pulmonary vein
isolation (PVI) time before the introduction of a contact force (CF)-sensing
ablation catheter. However, it is unclear whether ASV is useful in the CFguided ablation era. The Purpose of this study is to assess whether ASV
ensures a stable CF during PVI and reduces the procedural time with the
use of a CF-sensing ablation catheter.
Methods:We enrolled 40 atrial fibrillation patients who underwent PVI
using point-by-point radiofrequency applications. The patients were
prospectively assigned to the ASV or non-ASV group. The force variability
was measured by using a CF-sensing ablation catheter. The pulmonary
vein antrum region was divided into 14 segments and the force variability
was measured at each segment. Force variability was estimated using
standard deviation.
Results:Twenty patients were assigned to each group. Total 2044 points
were evaluated (non-ASV group, 1030 points; ASV group, 1014 points). The
average CF value was more than 15 g at all the segments in both groups
(non-ASV group, 24.1 g; ASV group, 22.8g). The standard deviation was
significantly higher in non ASV group at right upper posterior segment.
Furthermore, at right upper posterior segment, high CF was more
frequently in non ASV group. The procedural time did not significantly
differ between the groups (non-ASV group, 169 min; ASV group, 155 min;
P = 0.329).
Conclusions:ASV did not exhibit an advantage in terms of procedural time
in CF-guided procedure. But ASV may be useful to stabilize CF especially
right upper posterior segment and avoid inadequate high CF.
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PATIENTS’ OPINIONS OF IN-OFFICE CARDIAC
IMPLANTABLE ELECTRONIC DEVICE CHECKS: PERCEIVED
INCONVENIENCE AND ATTITUDES TOWARDS HOME
MONITORING.

ANATOMICAL VARIATIONS OF THE VEIN OF MARSHALL IN
PATIENTS WITH ATRIAL FIBRILLATION
Authors

Yann Shan KEH, Paul Chun Yih LIM, Daniel Thuan Thee CHONG, Boon Yew
TAN, Kah Leng HO, Wee Siong TEO and Chi Keong CHING. National Heart
Centre, Singapore, Singapore

Takehiko Keida, Tatsuya Shiraishi, Takashi Nakasone, Kazunobu Iidaka,
Masaya Nakata, Tatsuya Yamashita, Masaki Fujita, Tatsuo Kikuchi, Hiroshi
Ohira, Mitsuaki Takami and Kaoru Okishige. Edogawa Hospital, Tokyo,
Japan, Owaki Hospital, Tokyo, Japan, Yokohama City Minato Red Cross
Hospital, Yokohama, Japan

Disclosures

Disclosures

Y. Keh: None. P. Lim: None. D. Chong: None. B. Tan: None. K. Ho:
None. W. Teo: None. C. Ching: None.

T. Keida: None. T. Shiraishi: None. T. Nakasone: None. K. Iidaka:
None. M. Nakata: None. T. Yamashita: None. M. Fujita: None. T. Kikuchi:
None. H. Ohira: None. M. Takami: None. K. Okishige: None.

Authors

Abstract
Background: Implementation of remote monitoring for cardiac
implantable electronic devices (CIED) in some areas of the Asia-Pacific
has been limited, despite established data on its timesaving benefits,
rapid detection of device dysfunction and arrhythmias, reduction in
inappropriate shocks and survival benefits. Little is known of our patient’s
perceptions towards regular in-office device interrogations or their
attitudes towards remote monitoring.
Aims: We aimed to evaluate patient’s perceived inconvenience of in-office
checks, attitudes towards remote monitoring, and also the logistics/time
required by patients to attend routine in office CEID checks,
Methods: We conducted a single center prospective survey over a one
month period on patients undergoing device checks. Data collection
included baseline demographics, device characteristics and a selfadministered questionnaire.
Results: A total of 285 patients were surveyed, 64.6 % of patients had
Pacemakers, 28.8% had Implantable Cardioverter Defibrillators while
6.7% had Cardiac Resynchronization Therapy Defibrillators. Mean
clinic waiting time was 2.0±0.9 hours in addition to 1.4±0.7 hours of
travel time. 37.7% of patients felt mildly/ moderately inconvenienced
by in office checks and 7.7% felt it very inconvenient. The prospect of
remote monitoring to augment follow ups appealed to 77.5% of patients.
Logistic regression showed a correlation between length of clinic stay
and perceived inconvenience. Amongst the pacemaker cohort, perceived
inconvenience correlated also with duration from device implantation.
There was no association with inconvenience and patient’s opinions
favoring remote monitoring..

Abstract
Background: It has been reported that chemical ablation for the vein of
Marshall (VOM) might be one of the promising therapeutic strategies
for atrial fibrillation (AF). Meanwhile anatomical diversity of the VOM
sometimes causes a difference in the effect of the chemical ablation.
Objective: To investigate anatomical variations of the VOM in patients who
underwent the chemical ablation for AF.
Methods: One hundred eighty-three patients who underwent AF
ablation (147 male, 61.8±10.2yrs, 96 paroxysmal, 77 persistent and 10
long standing persistent, LVEF 61.3±12.7%, LA diameter 43.1±7.0mm)
were studied. The anatomies of the VOMs were imaged with injection of
contrast media after occlusion of the main trunk of coronary vein or the
VOM.
Results: The VOM was not observed (None group) in 27 patients(14.8%).
The VOM was imaged as small tiny vessel in 15 patients(8.2%) (Small
group). The VOM reached to the areas adjacent to the LIPV bottom, the
LIPV anterior, the LPV carina, the LSPV anterior, or the LA roof in 15
patients(8.2%) (LIPV bottom group), 12 patients(6.6%) (LIPV anterior
group), 64 patients (35.0%)(Carina group), 34 patients (18.6%)(LSPV
anterior group), and 16 patients(8.7%) (Roof group), respectively.
Conclusion: There was a lot anatomical diversity in the VOM. This finding
warrants further investigation regarding the relationship between the
VOM anatomy and the effect of chemical ablation.

Conclusions: Despite short traveling times, almost half of the study
population found it inconvenient to attend in-office device checks.
Almost 80% of patients appeared to favor remote monitoring despite no
correlation with perceived inconvenience. We project those patients in less
accessible locations would have a greater interest in remote monitoring.
Patient opinions hence do not appear to impede implementation of remote
monitoring in CIEDs.
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DETERMINANTS OF EXACT CAVO-TRICUSPID ISTHMUS
FOR RADIOFREQUENCY ABLATION OF COMMON ATRIAL
FLUTTER USING MINI ELECTRODE POTENTIALS

RADIOFREQUENCY CATHETER ABLATION OF
ATRIOVENTRICULAR NODAL REENTRANT TACHYCARDIA
WITH COMPLEX CONGENITAL HEART DESIASE
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Abstract
Background: A novel 8-mm non-irrigated catheter equipped with three
0.8 mm mini electrodes (MEs) radially distributed and embedded 2 mm
from the catheter tip, in addition to three standard ring electrodes (MiFi,
Boston Scientific) can record local potentials more precisely.
Purpose: To determine the exact cavo-tricuspid isthmus (CTI) for
radiofrequency ablation of common atrial flutter using MiFi.
Methods: Nine patients undergoing CTI ablation were studied. IVC-TV
isthmus 3D voltage maps (Ensite Velocity: low voltage zone 0.1-1.0mv)
were constructed with conventional tip-ring electrodes potentials (Cp) and
MEs potentials (Mp), respectively.
Results: The absence of normal potentials (>1.0mV) in the tricuspid
valve (TV) side of the CTI were observed by the 3D map constructed with
Mp, even though the 3D map constructed with Cp did not show this.
The lengths of the potential absence area were 4.3±3.6mm, 3.8±4.5mm,
6.0±5.1mm for lateral, posterior, and septal site, respectively. (figure)
Conclusion: The exact CTI was determined by MiFi. This was narrower
than the isthmus determined by conventional tip-ring electrodes in the TV
side of the CTI.
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Abstract
Introduction: Atrioventricular nodal reentrant tachycardia (AVNRT)
is generally a benign arrhythmia and is rare in association with complex
congenital heart disease (CHD). Radiofrequency catheter ablation (RFCA)
is considered a curative therapy in most patients. However, in CHD
patients with abnormal atrial anatomy and conduction system, slow
pathway modification may be challenging.
Methods: Ten cases with CHD underwent RFCA for AVNRT (complete
atrio-ventricular septal defect (cAVSD) in 3 (with asplenia syndrome in 2),
corrected transposition of great arteries (cTGA) in 5, d-TGA in 1, double
outlet right ventricle in 1). Three children underwent Glenn procedure
before total cavo-pulmonary connection at the median age of 2 years old.
The median age in seven patients after intra cardiac repair was 24 years
old.
Results: Coronary sinus (CS) did not exist in five patients (cAVSD with
asplenia syndrome in 2, ccTGA in 3). A distinct His bundle electrogram
(HBE) was recorded at the unusual site in all cases. Common AVNRT was
induced in two cases in which CS was existed in pulmonary venous atrium
and the antegrade slow pathway was successfully ablated by transaortic
approach. In 8 patients with uncommon (slow/slow) AVNRT, successful
RFCA was achieved in 7 at the earliest atrial activation during AVNRT (CS
ostium in 1, CS musculature in 1, posterior side of AV valve in 4, anterior
side of AV valve in 1). In one failure patient after Fontan procedure, AVNRT
is well controlled using anti-arrhythmic drug. Neither recurrence of
tachycardia nor AV block was observed in all 9 patients with an acute
successful result during a mean follow-up of 26 months.
Conclusions: Catheter ablation is a curative and safe approach of AVNRT
even for complex CHD with abnormal AV conduction system anatomy. And
careful anatomical and electrophysiological examination should be crucial
to understand its conducting system prior to RFCA.
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A CASE OF TAKOTSUBO CARDIOMYOPATHY, WHICH
CAUSED ATRIAL FLUTTER WITH 1:1 CONDUCTION.

FACTORS ASSOCIATED WITH IMPROVEMENT IN
EJECTION FRACTION, A TWO YEAR RETROSPECTIVE
OBSERVATIONAL STUDY ON 240 PATIENTS WITH
CARDIOMYOPATHY
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Abstract
Introduction: Takotsubo cardiomyopathy can cause some kinds of
arrhythmia, including atrial flutter (AFL). AFL is due to large reentrant
circuit in atrium. Atrial rate in AFL is usually from 240 - 340 per minute.
2:1 or 4:1 AV conduction are common and they are not immediately
life-threatening. However, 1:1 conduction can occur under certain
circumstances and results in hemodynamic collapse.
Methods: N/A
Results: A 92-year-old man who had been admitted for acute kidney
failure developed AFL with 1:1 conduction and became cardiac arrest.
Fortunately, electrical defibrillation can stop the arrhythmia and
he recovered with no aftereffect. We performed echocardiogram,
electrocardiogram and blood test, and they revealed takotsubo
cardiomyopathy.
Conclusions: We should consider the possibility of AFL with 1:1
conduction when it is complicated by takotsubo cardiomyopathy.
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Abstract
Introduction
The left ventricular ejection fraction (LVEF) is an independent predictor of
mortality in patients with cardiomyopathy (CMP). Factors associated with
LVEF improvement in these patients have been of particular interest. We
aim to identify variables that predict LVEF improvement in our patients.
Methods: Between May, 2012, and April, 2013, we enrolled 240 patients
who had declined implantable cardioverter debrillator implantation. Case
notes were reviewed at the end of two years. LVEF at enrollment and at
any point along two years of enrollment were compared. We compared
demographics, comorbidities, medications, ECG characteristics and
etiology of CMP.
Results: Among the 240 patients, 84% were male (n=202) and 16% female
(n=38). Majority of our patients were Chinese (71.3%, n=171), followed by
Malays (16.2%, n=39), Indians (10.8%, n=26) and Eurasians (1.7%, n=4).
Mean age was 62.7. Seventy two percent of the patients had ischaemic
CMP (n=174) while 28% had non-ischaemic CMP (n=66). Mean LVEF was
23%.
Over 24months follow-up period, 12.5% (n=30) had LVEF improvement of
at least 10%----22.7%(15/66) of patients with non-ischaemic CMP versus
8.6% (15/174) of patients with ischaemic CMP (p=0.009). There were no
significant differences between the 2 groups in terms of demographics
(age, race, gender), frequency of heart failure medication use,
comorbidities (diabetes mellitus, hypertension, hyperlipidemia, chronic
kidney disease) and ECG characteristics (presence of fragmented QRS,
bundle branch blocks, presence of Q waves).
Conclusion: Etiology of CMP is predictive of LVEF improvement. Nonischaemic CMP has better outcomes in terms of LVEF improvement
compared to ischaemic CMP.
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Abstract
Background: The purpose of this study is to compare postoperative
inflammatory reaction of radio frequently catheter ablation (RFCA) with
that of cryoballoon ablation (CBA).
Methods and Results: This is a retrospective single center study. A total
of 169 consecutive paroxysmal atrial fibrillation (AF) ablation cases,
underwent in our institute from August 2014 to June 2015, were divided
into RFCA group (n=111) and CBA group (n=58), and compared baseline
characteristics pre- and postoperative serum CRP, recurrence of AF
within 3 days after operation between the groups. There was no significant
difference in baseline characteristics between the two groups (RFCA vs.
CBA), including male sex (74.1 vs. 79.3%, P = 0.46), age (64.5 ± 9.9 vs. 64.2
± 10.1 years, P = 0.85), left atrial dimension (36.7 ± 5.4 vs. 37.3 ± 5.1mm,
P = 0.43), left ventricular ejection fraction (67.7 ± 7.5 vs. 68.7 ± 6.8%, P =
0.39), and preoperative serum CRP (0.14 ± 0.28vs. 0.10 ± 0.13mg / dl, P
= 0.16). Serum CRP on the following day of procedure was significantly
higher in CBA group than RFCA group (1.30 ± 1.2 vs. 0.72 ± 0.58mg / dl, P
= 0.0013). In addition, AF recurrence within 3 days after procedure tended
to be more frequent in CBA group than RFCA group (22.2 vs. 8.6%, P =
0.066).
Conclusion: Postoperative inflammatory reaction of AF ablation was
stronger in CBA group than in RFCA group in this study population. It
might lead to more frequent AF recurrences during acute phase in CBA
group than in RFCA group.
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Abstract
Background: Chronic right ventricular (RV) pacing and the paced QRS
duration is associated with heart failure and left ventricular (LV) systolic
dysfunction. However, it is not well known about the relationship between
paced QRS duration and LV diastolic function.
Methods: Clinical characteristics, electrocardiographic and
echocardiographic paremeters of the 54 patients who had cardiac
pacemaker paced at the RV apex were reviewed and analyzed,
retrospectively. Patients with severe LV systolic dysfunction or significant
structural heart disease were excluded.
Results: Mean age of the patients was 71.8 ± 10.4 years (female 67%).
Mean follow-up duration was 8.1 ± 4.6 years. Paced QRS duration was
157.4 ± 16.1ms. Echocardiographic parameters showed ejection fraction
(EF) 63.1 ± 8.6%, LV end diastolic dimension (LVEDd) 53 ± 5.9mm,
respectively. Paced QRS duration was negatively correlated with LVEF
(R=0.515, p=0.001) and positively correlated with LVEDd (R=0.396,
p=0.004). Among diastolic parameters, only early diastolic tissue velocity
was negatively related with paced QRS duration (R=0.391, p=0.005).
Conclusions: Paced QRS duration was associated with LV diastolic
function assessed by early diastolic tissue velocity of the septal mitral
annulus. It might be another possible mechanism of worsening heart
failure in patients with long paced QRS duration.
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DIFFERENCE IN AUTONOMIC DISTURBANCE ACCORDING
TO CLINICAL PRESENTATIONS AND RESULT OF HEAD
UP TILT TEST IN PATIENTS WITH NEUROCARDIOGENIC
SYNCOPE

PRESENCE OF ADVANCED AV BLOCK AND TRICUSPID
REGURGITATION WERE ASSOCIATED WITH SUBCLINICAL
LEFT VENTRICULAR DYSFUNCTION IN PATIENTS WITH
CHRONIC RV PACING
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Abstract

Introduction: The aim of this study was to examine autonomic disturbance
in patients with different types of syncope by performing a head-up tilt
test (HUT) with heart rate variability (HRV) analysis.

Introduction: Chronic RV pacing induced LV dysfunction is frequently
observed phenomenon in patients with permanent pacemaker. But there
are limited data on the clinical implications of B-type Natriuretic Peptide
(BNP) in patients without evidence of overt heart failure. We aimed to
identify prevalence and clinical predictors of subclinical LV dysfunction in
patient with permanent pacemaker.

Methods: We enrolled 100 patients (mean age 49.2±2.4, male 50%) who
were presented with syncope in 00 university hospital from January 2012
to June 2013. Baseline clinical characteristic and various laboratory data
were assessed. And HRV parameters were analyzed according to result of
HUT and clinical variables.
Results: When we divided patients according to result of head up tilt
test, 49 patients (49%) showed positive result. Among patients with
positive HUT, 4 patients showed positive result without nitrate and 2
patients (4.1%) were relevant to cardioinhihitory type syncope. Patients
with positive HUT without nitrate showed highest degree of automatic
disturbance ( SDNN 131.7±44.7, SDANN 116.0±45.2, pNN50 8.7±4.5)
compared with positive HUT with nitrate ( SDNN 134.7±49.3, SDANN
120, pNN50 10.3±10.8) and negative HUT (SDNN 155.8±40.6, SDANN
138.7±35.5, pNN50 11.7±11.9) (p<0.05). Patient with cardioinhibitory type
syncope showed more decreased heart rate variability compared with
vasodepressor type. Baseline demographic parameters and clinical
manifestation were not significantly correlated with parameters of HRV
except presence of vagal symptoms during syncope attack.
Conclusions: In this study, patients with neurocardiogenic syncope
showed significant degree of cardiac autonomic disturbance represented
by decreased heart rate variability. And degree of autonomic disturbance
was correlated with HUT result and presence of vagal symptoms.

Methods: We enrolled 43 patients (mean age 72.8±12.0 yrs, male 39.5%)
who underwent permanent pacemaker implantation in 00 university
hospital. All enrolled patients had normal systolic, diastolic LV function
and normal chamber dimension assessed by 2D echocardiography. We
also excluded patients with heart failure symptom, significant structural
heart disease and renal insufficiency. Patients were divided into 3 groups
according to serum BNP level (group 1 : 0-100 pg/mL, group 2 : 100300 pg/mL and group 3 : >300 pg/mL). Baseline clinical characteristics,
laboratory data, echocardiography parameters and pacing profiles were
assessed according to presence of subclinical LV dysfunction.
Results: We could designate 12 patients (27.9%) as group 1, 13 patients
(30.2%) as group 2 and 18 patients (41.9%) as group 3. Predictors of
subclinical LV dysfunction were low hemoglobin level (13.6±1.2 g/dL in
group 1 vs 12.7±2.2 g/dL in group 2 vs 11.6±1.66 g/dL in group 3, p=0.013),
presence of advanced AV block (41.7% vs 69.2% vs 88.9%, p=0.022). There
was no significant difference in parameters of 2D echocardiography
except higher incidence of tricuspid valve regurgitation (TR) in subclinical
LV dysfunction group (8.3% in group 1 vs 44.4% in group 2 and 3, p=0.010).
Nonsynchronous pacing mode (0% vs 7.7% vs 11.1%, p=0.141) and
cumulative ventricular pacing percentage (57.3±39.6% vs 56.7±47.5% vs
73.3±40.0%, p=0.451) showed higher tendency in group 3 but statistically
not significant.
Conclusions: In this study, significant proportion of patients had
subclinical LV dysfunction defined by increased BNP level even without
evidence of heart failure. And subclinical LV dysfunction was associated
with low hemoglobin level, presence of advanced AV block and TR.
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Abstract
Introduction: Numerous clinical studies demonstrated chronic RV
pacing induced LV dyssynchrony and LV systolic dysfunction in patients
with permanent pacemaker. But there had been little number of studies
focused on RV dysfunction. We aimed to identify Prevalence and clinical
predictors of RV dysfunction in patient with chronic RV pacing.
Methods: We enrolled 72 patients(mean age 72.7±11.1 yrs, male 36.1%)
who underwent permanent pacemaker implantation in 00 university
hospital from January 2011 to December 2012. Baseline clinical
characteristics, laboratory data, echocardiography parameters and pacing
profiles were assessed according to presence of RV dysfunction in 2D
echocardiography
Results: When we divided patients according to presence of RV
dysfunction which was defined as decreased tricuspid anulus systolic
velocity in tissue Doppler image less than 11cm, 16 patients(22.2%)
showed meaningful RV dysfunction. Patients with RV dysfunction had
lower EF (57.5±10.8% vs 64.6±9.1%, p<0.05) and higher BNP level
(1085.5±739.2 pg/ml vs 764.8±1681 pg/ml, p<0.05) compared with patients
without RV dysfunction. And implantation of VVI type pacemaker was
associated with presence RV dysfunction (33.3% in VVI vs 18.6% In DDD
and VDD, p<0.05). There was increased tendency of RV dysfunction in
patients with higher cumulative ratio of total RV pacing. But it did not
showed statistically significant correlation (74.0±33.8% in RV dysfunction
group, 61.7±38.0% in non-RV dysfunction group (p=0.974).
Conclusions: In this study, relatively low proportion of patients showed
chronic RV pacing induced RV dysfunction. And RV dysfunction was
associated with lower LV systolic function, higher BNP level and VVI type
pacemaker.

150

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

POOR RECOGNITION OF BRADYCARDIA RESULTS
IN DELAYED PACEMAKER TREATMENT IN KOREAN
PATIENTS.
Authors
Ji-Hoon Kim, Ju Youn Kim, Woo Seung Shin, Sung-Hwan Kim, Sung-Won
Jang, Young-Seog Oh, Man Young Lee and Tai-Ho Rho. Catholic University
medical college, Seoul, Korea, Republic of

Disclosures
J. Kim: None. J. Kim: None. W. Shin: None. S. Kim: None. S. Jang:
None. Y. Oh: None. M. Lee: None. T. Rho: None.

Abstract
Background Patients’(PT) recognition & understanding on a specific
disorder is an important factor to improve clinical outcomes. There were
only limited studies in Korea to identify the level of disease understanding
form PT side and to explore a diagnosis & treatment process flows in
bradycardia PT who needed permanent pacemaker(PPM).
Methods A questionnaire survey, ‘Korean Bradycardia Patients Flow
Survey’ was done to explore a diagnosis and treatment process from PT
side in those who needed PPM. The Survey was performed in 127 PPM PT
between Nov 2013 and Aug 2014.
Result Strikingly enough, there found a very long delay from the first Sx
perception to PPM implantation in Korean PT. Mean time delay was 22.1
months. In only 42% of PT, PPM was implanted within 3 months after
initial Sx perception. 20% did nothing till Sx aggravation and 15% got
consultation from pharmacy or herbal medicine in spite of significant
Sx such as syncope, dyspnea or chest pain. Reasons of treatment relay
were explored and discussed. 53% of PPM recipients replied they did not
understand the nature of the bradycardia itself. Among those who replied
they understand it, 64% got to understand it only after PPM implantation.
Of the total 127 PT, 67% did not know the fact PPM was the only effective
treatment for their bradycardia.
Conclusion. The lack of understanding about bradycardia and delayed
recognition of bradycardia symptoms from patients’ side are also the
major reasons for the delay of appropriate treatment, permanent
pacemaker implantation in Korea. These findings necessitate the
importance of public education on the disease nature and treatment.
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A MODIFIED TECHNIQUE FOR DEVICE IMPLANTATION
USING AXILLARY SUBPECTORAL APPROACH.

THE DIFFERENT EFFECT OF HEPARIN DURING CATHETER
ABLATION OF ATRIAL FIBRILLATION ACCORDING TO TYPE
OF PRIOR ORAL ANTICOAGULANT - WARFARIN VERSUS
NEW ORAL ANTICOAGULANT-
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Abstract
Introduction: Axillary subpectoral approach for device implantation is
considered in patients with standard technique is not available. This
study describes the feasibility of the modified subpectoral implantation
technique.
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Abstract

Method: Axillary subpectoral approach was used in twenty patients
(mean age 46.8 ± 20.3 years, range 20 ~ 79, male 45%) between June
2010 and April 2015. Surgical incision along the axillary line was made
and subpectoral pocket between pectoralis major and minor was created
by plastic surgeon. Then the axillary or subclavian vein was punctured
under fluoroscopic guide. The rest of the procedure was same as the
conventional method.
Result: Among the 20 patients, 15 were new implantation and five were
device replacement. Eight patients had permanent pacemaker and eleven
had defibrillators, and one had cardiac resynchronization therapy. The
most common reason for subpectoral implantation was cosmetic problem
(n = 17), two patients had device infection, and one patient appealed
complaint of discomfort due to generator. The mean procedure time was
117 min. During the follow up period (18 ± 21 months), no patient had
complain of pocket discomfort, device exposure or infection. Two patients
had micro-dislodgement of ventricular lead.
Conclusion: Subpectoral approach is a feasible method after sufficient
learning period in young female or skinny male. Keyword : axillary,
subpectoral, device implantation

Authors

Introduction: Optimal intraprocedural anticoagulation for catheter
ablation of atrial fibrillation (AF) is important to prevent the risk of
thromboembolic and bleeding event. The effect of new oral anticoagulant
(NOAC) on heparin is unknown. We aimed to compare the effect of heparin
between warfarin and NOAC group.
Methods: A retrospective review of 302 consecutive patients, subgroup
analysis of COHERE, undergoing catheter ablation of AF was done. Initial
activated clotting time (ACT), mean ACT, time to ACT of ≥300 and total
dose of heparin were compared. The study population was divided into
three groups, warfarin group (100U/kg of heparin for initial loading dose,
n=195), NOAC standard group (100U/kg of heparin for initial loading dose,
n=89), and NOAC modified group (125U/kg of heparin for initial loading
dose, n=18).
Results: The baseline characteristics (age, sex, body weight, total
procedure time) between two groups were similar. Standard heparin
protocol fails to achieve a similar degree of initial ACT in NOAC group
(330.5±70.2 in warfarin group vs 255.8±31.3 in NOAC standard group,
p<0.001). Also greater administration of total heparin was needed to
achieve the target ACT, even though mean ACT couldn’t reached to the
therapeutic target (Table). In modified NOAC group, mean ACT reached
to the therapeutic target, however total heparin dose showed similar
with standard NOAC group (178.8±77.2 in standard group vs 178.0±75.7 in
modified group, p=0.97).
Conclusions: The greater dose of heparin would be needed during
the procedure in patients who were pretreated with interrupted NOAC
compared to uninterrupted warfarin and just increase of initial loading
dose is sufficient.
Table
warfarin(n=195)

NOAC
standard
(n=89)

NOAC
modified
(n=18)

Initial ACT (30mins
after initial heparin
loading)

330.5±70.2

255.8±31.3

286.7±25.0

Mean ACT

348.8±42.6

296.7±27.4

329.3±18.0

Time to ACT of ≥300

46.7±27.0

88.9±37.0

60.0±20.6

Total heparin dose (U/
kg)

89.5±53.8

178.8±77.2

178.0±75.7

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

151

Poster abstracts
FRIDAY POSTERS SESSIONS 2

FRIDAY 20 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
2:00:00 PM - 5:00:00 PM
SAFETY OF CONTINUING ANTITHROMBOTIC THERAPY
DURING CARDIAC IMPLANTABLE ELECTRONIC DEVICE
IMPLANTATION

EFFICACY AND SAFETY OF NEW ORAL ANTICOAGULANTS
COMPARED WITH WARFARIN IN OCTOGENARIAN
PATIENTS

Authors

Authors

Min Jeong Kim, Il-Young Oh, Woo-Hyun Lim, Myung-jin Cha, Youngjin Cho,
Eue-Keun Choi and Seil Oh. Seoul National University Bundang Hospital,
Seongnam, Korea, Republic of, Seoul National University Boramae
Medical Center, Seoul, Korea, Republic of, Seoul National University
Hospital, Seoul, Korea, Republic of

Min Su Kim, Ji Hyun Lee, You Mi Hwang, Uk Jo, Jun Kim, Gi-Byoung Nam,
Kee-Joon Choi and You-Ho Kim. Asan Medical Center, Seoul, Korea,
Republic of

Disclosures

M. Kim: None. J. Lee: None. Y. Hwang: None. U. Jo: None. J. Kim:
None. G. Nam: None. K. Choi: None. Y. Kim: None.

M. Kim: None. I. Oh: None. W. Lim: None. M. Cha: None. Y. Cho: None. E.
Choi: None. S. Oh: None.

Abstract

Abstract
Introduction: Perioperative management of antithrombotic therapy in
patients receiving cardiac implantable electronic devices (CIEDs) remains
in debate. The purpose of this study was to assess the safety of device
implantation without interrupting antithrombotic therapy.
Methods: We performed a retrospective study of 239 consecutive
patients who underwent cardiac arrhythmia device implantation from
Jun 2013 to Feb 2015. Types of antithrombotics were classified into
aspirin, clopidogrel, anticoagulants or their combinations. Interruption
duration of therapy were classified into sufficient (antiplatelets ≥ 5 days,
anticoagulants ≥ 3 days), insufficient for vice versa, and continued.
Patients continuing antithrombotics or stopping insufficiently were
classified as on-treatment group and patients not taking antithrombotics
or stopping sufficiently as off-treatment group.
Results: Implantable cardioverter-defibrillators (ICD) or cardiac
resynchronization therapy-ICDs were implanted in 56 (23.4%). Among
239 patients, 105 patients were on-treatment and 134 were classified as
off-treatment group. The prevalence of old age, decreased glomerular
filtration rate, diabetes, hypertension, and atrial fibrillation, and history
of mechanical prosthesis were significantly higher in on-treatment
group than off-treatment group. Thrombotic complications did not
developed in both groups and two patients stopped antithrombotics after
implantation (p=1.00, on- vs. off- treatment; 1.0 vs. 0.7%). Minor wound
complications did not differ significantly between both groups (p=0.87, onvs. off- treatment; 4.8 vs. 5.2%). The independent risk factors of bleeding
complication were age (OR 1.06, 95% C.I 1.000-1.118), and platelet count
(OR 0.98, 95% C.I 0.970-0.996).
Conclusions: Continuing antithrombotics is not associated with increased
bleeding complication in patients who underwent CIED implantation.
Implantation of CIEDs devices can be safely conducted without
interruption of antithrombotics.
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Introduction: New oral anticoagulants (NOACs) are an alternative for
vitamin K antagonists to prevent stroke in patients with non-valvular atrial
fibrillation (AF). However, there is a lack of data on efficacy and safety of
NOACs in octogenarians.
Methods: From 21870 consecutive patients who were prescribed with
NOACs or dose-adjusted warfarin at the Asan Medical Center between
January 2011 and September 2014, we enrolled 292 patients with nonvalvular AF over the age of 80. The aims of this study were to evaluate the
efficacy (as determined by occurrence of stroke or systemic embolism)
and safety of NOACs (as measured by occurrence of bleeding events)
compared with warfarin in octogenarian patients.
Results: Of 293 patients, the mean age was 83.7 ± 3.4, 175 patients
(59.7%) were female, the mean follow up duration was 15.5 ± 12.4 months,
and the NOAC group had 148 patients. The NOAC group was older than
the warfarin group (84.2 vs. 83.1 years, p=0.005) and had higher baseline
ejection fraction (63.4 vs. 57.8%, P<0.001). The NOAC group had more
patients with history of bleeding (27.7 vs. 7.5%, P<0.001) and higher HASBLED score (2.6 vs. 2.4, P=0.032).
Stroke and non-CNS systemic embolism occurred in 2 patients in the
NOAC group (1.2% per year) and in 6 in the warfarin group (2.9% per
year) (1.2% vs. 2.9% per year, HR=0.53, 95% CI=0.1-2.91, P=0.47). Major
bleeding events were similar in both groups (8.9% vs. 12.5% per year,
HR=0.71, 95% CI=0.37-1.37, P=0.31).
Conclusion: The efficacy of both NOACs and warfarin in the octogenarian
was excellent and comparable, supporting NOACs as an alternative for
the elderly. However, the incidence of hemorrhagic adverse events was
remarkable in both groups.
Efficacy Outcome and safety outcome by Treatment Group
Study
NOAC
Warfarin
Population
(N=148)
(N=145)
No. of
Event

Event
No. of
Rate(No./100
Event
patient-years)

Event
Rate(No./100
(95% CI)
patientyears)

2

1.16

6

2.91

15

8.94

24

12.46

Decrease in
14
Hb ≥2/dL

8.36

21

10.89

Transfusion 6

3.52

13

6.57

Intracranial
1
hemorrhage

0.58

3

1.5

Fatal
bleeding

1

0.58

2

0.99

15

9.02

14

7.19

Stroke
ornon-CNS
systemic
embolism
Major
bleeding
Any

Minor
bleeding
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Hazard
Ratio

0.53
(0.10 –
2.91)

0.71
(0.37 –
1.37)
0.78
(0.39 –
1.54)
0.55
(0.21 –
1.48)
0.34
(0.04 –
3.28)
0.51
(0.05 –
5.57)
1.32
(0.63 –
2.77)

P Value

0.467

0.312
0.466
0.236
0.352
0.577
0.459
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LEFT VENTRICULAR FUNCTION IMPROVEMENT AFTER
SECONDARY IMPLANTATION OF ICD IN HEART FAILURE
WITH REDUCED EJECTION FRACTION

IMPACT OF THE SINUS RHYTHM RECOVERY TIME
AFTER DIRECT CURRENT CARDIOVERSION ON ACUTE
RECURRENCE IN PERSISTENT ATRIAL FIBRILLATION
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Abstract
Introduction:The aim of the present study was to evaluate the incidence
and predictors of LV function improvement, and to determine the
relationship between the improvement of left ventricular ejection fraction
(LVEF) and the occurrence of appropriate ICD therapy in patients with
reduced LVEF and ICDs for secondary prevention.
Methods: A total of 93 patients with ICDs (non-cardiac resynchronization
therapy) for secondary prevention, LVEF <45%, and echocardiographic
follow-up assessments after ICD implant were enrolled in this study.
LV function improvement was defined as an increase of LV ejection
fraction of more than 10% combined with a decrease LV end-systolic
volume of more than 15%.
Results: The mean age was 56.9 ± 13.1 years, 68 patients (73.1%) were
male, 45 patients (48.4%) had dilated cardiomyopathy, and mean LVEF
was 30.6 ± 8.5%. LV function was improved after ICD implantation in 24
of 93 patients (25.8%). Multivariate logistic regression revealed narrow
QRS width (<110msec) as the only significant predictor of LV function
improvement (odds ratio=3.16; 95% CI=1.04-9.64; P=0.04).
Incidence of appropriate ICD therapy were lower in patients with vs.
without LV function improvement (HR=0.17; 95% CI=0.06-0.48; P=0.002).
Death and heart transplantation were lower in patients with vs. without LV
function improvement (HR=0.29; 95% CI=0.09-0.91; P=0.03).
Conclusion: A substantial number of patients (25.8%) experienced
improvement of LV function. Narrow QRS width (<110msec) predicts
improvement of LV function. Overall survival and occurrence of ventricular
arrhythmia were better in patients with LV function improvement.

Abstract
Introduction: In patients with persistent atrial fibrillation (PeAF),
long-term maintenance of sinus rhythm after successful direct current
cardioversion (DCCV) is difficult, mainly because of a high recurrence
rate of AF within the first month after DCCV. The aim of this study was to
evaluate impact of the sinus rhythm recovery time (SRRT) after DCCV on
acute recurrence in PeAF.
Methods: We retrospectively reviewed 824 consecutive procedures of
DCCV at the Asan Medical Center between January 2010 and December
2014. We included 307 patients with successful DCCV in non-valvular
PeAF patients. We excluded patients with a history of DCCV, catheter
ablation for AF, Maze operation, valvular heart disease, and cardiac
implantable electronic device insertion.
We evaluated post-DCCV SRRT, defined as the time interval between the
external electrical shock and the earliest sinus P wave. After sinus rhythm
recovery, 12 lead ECG was obtained within 10 minutes. Acute recurrence
was defined recurrent AF confirmed by 12-lead electrocardiogram, Holter
monitor, and cardiac event recorder within one month after successful
DCCV.
Results: The mean age was 57.1 ± 10.4 years, 247 patients (80.5%) were
male, and the mean CHA2DS2-VASc sore was 1.3 ± 1.1. 169 patient
(55.0%) experienced acute recurrence of AF after DCCV. The acute
recurrence group had longer post-DCCV SRRT (2.16 ± 1.73 vs. 1.54 ± 0.54
sec, p<0.001), PR interval after sinus recovery (202.2 ± 42.1 vs. 193.5 ±
30.2 msec, p=0.03), and AF duration (26.6 ± 38.9 vs. 16.9 ± 24.6 months,
P=0.009) than those of the group remained in sinus rhythm. However,
medication rates of antiarrhythmic drugs, heart rate after sinus recovery,
LA volume, and LV ejection fraction were not different between both
groups. Multivariate logistic regression revealed only longer postDCCV SRRT as the significant predictor of acute recurrence of AF (odds
ratio=1.9, 95% CI=1.27-2.87, P=0.002).
Conclusion: In patients with PeAF, prevalence of acute recurrence after
DCCV (55.0%) was remarkable. Prolonged post-DCCV SRRT was an
independent predictor of acute recurrence in PeAF.
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Abstract
Introduction: The relationship between anatomical classification and
electrophysiologic characteristics is not well known in patients diagnosed
as Ebstein anomaly with WPW syndrome. In this study, we investigated the
electrophysiologic differences according to the Carpentier classification.
Methods: From February 1990 to January 2014, 26 patients underwent
electrophysiologic study and radiofrequency ablation for WPW
syndrome in Ebstein anomaly in our institute. We reviewed the patients’
anatomical characteristics by Carpentier classification, and analyzed the
electrophysiologic characteristics by intracardiac (EGM) and surface (ECG)
electrocardiogram. The aRV signal was defined as a short fragmented
signal displayed prior to the ventricular signal, but shifting to succeeding
the ventricular signal after the radiofrequency ablation. Also, the
relationship between anatomical and electrophysiological variation was
investigated.
Results: The mean age of the patient was 33.3±11.7 years. According to
the Carpentier classification, the patients were classified as class A, B,
C was 8, 8, and 10, respectively. Two patients had a multiple accessory
pathways and the others had one. The locations of accessory pathway
were mainly posterior side of right atrium. Right posterior, posteroseptal,
and posterolateral were 44.8%, 20.7%, and 17.2%, respectively. In the
ECG, PR interval and QRS duration did not show difference between the
Carpentier classifications. The RBBB pattern was more frequently found
in patients with Carpentier type C, but not statistically insignificantly
(P=0.135). Fragmented QRS in ECG existed more frequently in the patients
with Carpentier type C than in those with type A and B (P=0.007). The aRV
signals in EGM more frequently observed in Carpentier type C patients
than in those with type A and B (P<0.001).
Conclusions: The electrophysiologic property showed a strong correlation
with anatomical variations in Ebstein anomaly. Fragmented QRS in ECG
and aRV signals in EGM are the electrophysiologic characteristics in
Ebstein anomaly. In conclusion, these unique electrophysiologic signals
exist and are correlated with anatomical characteristics, defined by
Carpentier classification.
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THE FATE OF RHYTHM DISTURBANCE AFTER
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Abstract
Introduction: Atrial septal defect (ASD) is a commonly known congenital
heart anomaly with left to right shunt. Chronic exposure to the shunt
can lead to hemodynamical changes, and consequently lead to various
arrhythmias. We analyzed patients who underwent transcatheter
closure of ASD with confirmed electrocardiogram (ECG) abnormalities
to investigate the different types of arrhythmias, the frequency, and to
evaluate the outcome in these patients.
Methods: From May 2003 to December 2014, 1648 patients underwent
transcatheter closure of ASD using Amplatzer septal occludder (ASO,
Plymouth, MN) at 2 different cardiovascular centers in South Korea
(Sejong General Hospital and Severance Cardiovascular Hospital). Among
them 208 patients (12.6%) were confirmed as having rhythm disturbances
by pre-procedural Holter monitoring or ECG. Post-procedural rhythm was
confirmed by ECG taken 1 day, 1 week, 1 month, 3 months, 6 months, 1
year, and yearly thereafter, if there was no complications.
Results: Of the 208 patients with confirmed rhythm disturbance, 528
(85.7%) had abnormal ECG findings and 88 (14.3%) had persistent
symptomatic arrhythmia. Of the 528 patients that had abnormal ECG
findings, 237 (44.7%) made spontaneous normalization after the
procedure and 291 (55.3%) showed continuous abnormal findings. Of
the 88 patients that had persistent symptomatic arrhythmia, 61 (69.3%)
showed spontaneous conversion to sinus rhythm (SR) after the procedure,
and 27 (30.7%) needed treatment for arrhythmia to maintain SR during
follow-up period of 44.4±28.4 months. Compared to those patients who
showed spontaneous conversion, the latter group of patients was older
and had significantly smaller left atrial (LA) size as measured by LA
volume index.
Conclusions: Transcatheter closure of ASD may reverse
electrophysiological abnormalities in most of the cases. However, in
patients with persistent atrial arrhythmias, majority of patients may need
further anti-arrhythmic treatments even after hemodaynamic correction
of ASD. Further study in larger population to determine the strategic
approach for this group of patients is warranted.
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DIAGNOSIS OF LEFT VENTRICULAR HYPERTROPHY IN
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IMPROVEMENT OF COGNITIVE FUNCTION AFTER
CATHETER ABLATION IN PATIENTS WITH ATRIAL
FIBRILLATION
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Abstract
Background: Left ventricular hypertrophy (LVH) is a cardiac end organ
response to increased blood pressure or volume overload. There is
increased risk of coronary artery disease with LVH on ECG. Therefore
It is important to detect whether LVH or not. However, In patient with
pacemaker, It is difficult to detect LVH on ECG because of ventricular
pacing and ECG changes. We studied the sensitivity and specificity of the
LVH detection using Cornell criteria in patient with permanent pacemaker.
Method: We enrolled consecutive 267 patients who underwent permanent
pacemaker implantation and whose electrocardiogram analysis were
feasible between Jan 2010 and May 2015. We investigated each patients’
left ventricular mass index (LVMI) by using echocardiography and defined
left ventricular mass index(LVMI) in male > 115g/m2, Female > 95g/m2 as
a LVH. We calculated the voltage of the pre and post-pacemaker ECG by
Cornell criteria. We defined SV3+RaVL > 2.8mV in male, > 2.0mV in female
as a LVH by Cornell criteria. We analyzed the sensitivity and specificity
of the Non-paced Cornell( pre-pacemaker ECG ) and the Paced Cornell (
post-pacemaker ECG ).
Results: The sensitivity and specificity of the Non-paced Cornell was
0.283 and 0.904, The sensitivity and specificity of the Paced Cornell was
0.645 and 0.650. The AUC result of ROC was 0.637 in the Non-paced
Cornell, 0.649 in the Paced Cornell. There was no significant differences
in the AUC result between two groups
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Abstract
Background: Atrial fibrillation (AF) has been known to be associated with
impaired cognitive function (CogF) or dementia, but it is unclear whether
rhythm control of AF recovers CogF. We explored whether radiofrequency
catheter ablation (RFCA) improves CogF, and the bio-marker associated
to the improvement of CogF in patients with AF.
Methods: We included 207 patients (71.0% male, 60.2±11.0 years of
age, 31.9% with persistent AF [PeAF]) who underwent RFCA for AF, and
conducted Montreal Cognitive Assessment (MoCA) one day before and 3
months after the procedure. We defined impaired CogF as MoCA£25, and
multiple circulating biomarkers were evaluated for the prediction of CogF
improvement.
Results: 1. Cognitive impairment was detected in 58.0%, associated
with old age (OR 1.09), female (OR 2.57), hypertension (OR 2.18), a
history of stroke/TIA (OR2.28), larger LA volume (OR 1.02), circulating
leptin (OR 1.21) and galectin-3 (OR 1.29). 2. MoCA score was improved
3 months after RFCA (24.15±4.00 to 25.53±3.70, p<0.001), especially in
visuoexecutive, language, abstraction, and delayed recall. 3. Traditional
anthropometric measures were not associated with the improvement of
CogF, but high plasma level of Leptin (B=0.23, 95% CI 0.10~0.36, p=0.046)
was independently associated with post-AF ablation improvement of CogF.
Conclusions: Over half of the patients who underwent AF catheter
ablation had underlying impaired CogF, but restoring sinus rhythm by
RFCA significantly improved it. High pre-procedural circulating leptin was
independently associated with the improvement of CogF after AF ablation.

Conclusion: Detection of the Left ventricular hypertrophy is very
important in clinical practice. On the basis of our study, we believe that
the Cornell criteria is useful tool in evaluating LVH on ECG in patient with
permanent pacemaker.
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Abstract

Abstract
Background: Although long-lasting circumferential pulmonary vein
isolation (CPVI) is a corner stone of catheter ablation for atrial fibrillation
(AF), it is not clear whether additional linear or complex fractionated atrial
electrogram (CFAE)-guided ablations improve clinical outcome in patients
with long-standing persistent AF (L-PeAF). The purposes of this study
were to compare CFAE maps before and after linear ablation, and to test
whether additional CFAE ablation after linear ablation improves clinical
outcome of L-PeAF.
Methods: This study enrolled 119 consecutive L-PeAF patients (male
72.8%, 61.7±10.6 years old) who underwent RFCA. After baseline CFAE
mapping, we conducted CPVI and linear ablations (posterior box lesion
and anterior line). If AF maintained after linear ablation, we mapped CFAE
again, and randomly assigned the patients to linear ablation group (Line,
n=45) and additional CFAE ablation group (CFAE+Line, n=48). The patients
whose AF terminated or changed to AT were excluded from randomization
and classified as AF-Stop group (n=26). We compared pre- and post-linear
ablation CFAE maps and clinical outcomes of CFAE+Line, Line, and AFStop groups.
Results: 1. Mean CFAE-cycle length (CL) was significantly prolonged
(203.65±40.35 ms to 264.17±39.03 ms, p<0.001) and CFAE area was
reduced (15.49±14.95% to 7.95±9.36%, p<0.001) after linear ablation. Postlinear ablation CFAE was mainly located at left atrial (LA) appendage,
septum, and posterior inferior LA. 2. There were no differences in total
procedure time (p=0.441), ablation time (p=0.144), and procedurerelated complication rate (p=0.955) among three groups. 3. During
17.4±10.5 month follow-up period, clinical recurrence rates were 30.4%
in CFAE+Line group, 12.8% in Line group, and 16.7% in AF-Stop groups,
respectively (Log rank, p=0.138). 4. Additional CFAE ablation after linear
ablation did not improve clinical outcome of catheter ablation at all in
patients with L-PeAF (HR 2.11, 95% CI 0.91 - 4.89, p=0.082).
Conclusions: Linear ablation prolonged CFAE-CL and localized CFAE
area in patients with L-PeAF. However, CFAE guided ablation in addition
to linear ablation and CPVI did not improve clinical outcome of catheter
ablation.
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Introduction:Vertical displacement of electrode V1 and V2 alters R/S
ratio and anterior displacement of the arm leads results in the changes
of R-wave amplitude. Incorrect electrode placement may alter the
predictability of localization of accessory pathway (AP) in patients with
Wolf-Parkinson-White (WPW) syndrome. This study aimed to explore the
influence of electrode placement in real practice.
Methods: We retrospectively analyzed 1228 surface ECGs from outpatient
clinics (OPD-ECG) and electrophysiologic procedures (EPS-ECG) in
314 patients with supraventricular tachycardia (SVT: atrioventricular
nodal tachycardia, atrioventricular tachycardia, typical atrial flutter)
and 68 patients with WPW syndrome from 01/01/2012 to 31/12/ 2012.
After the correction of lead placements by internal training session, we
prospectively evaluated a total 450 ECGs in 150 patients with SVT and 27
patients with WPW syndrome between 01/04/2013 and 30/09/2013.
Results: Fifty six (17.8%) of 314 SVT patients (age 49±18 years; 45.5%
male) showed different R/S ratio in precordial leads and/or axis deviation
in arm leads between the OPD-ECG and the EPS-ECG in 2012, while the
error rate was siginificantly decreased to 19 (10.7%) of 158 SVT patietns
in 2013 (P=0.037). In WPW syndrome, 17 (25.0%) of 68 patients showed
the differences of R/S ratio and frontal axis in 2012, thereafter the careful
electrode positioning, only 2 (7.4%) of 27 patients showed the differences
of R/S ratio in precordial leads and the axis deviation in arm leads
(P=0.085).
Conclusions: Incorrect electrode placement is clinically common and
alters the predictability of AP localization in patients with WPW syndrome.
These deviations may potentially misdirect ablation of AP in patients with
WPW. Careful positioning of electrodes is critical for better localizations of
AP during electrophysiologic procedures.
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ATRIAL FIBRILLATION
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Abstract
Introduction: In the implantation of cardiac pacemaker, a rise in the
capture threshold is a common complication requiring an early reintervention. Although pacing rate is commonly recognized in clinical
practice not to significantly affect a capture threshold, we encountered a
case undergoing a pacemaker implantation in whom pacing rate was a
critical determinant to successfully capture the atrial myocardium due to
the bradycardia-dependent rise in the atrial capture threshold.
Methods: N/A
Results: A 76-year-old woman received a dual-chamber pacemaker
with a passive fixation atrial lead for sick sinus syndrome. Since her
monitoring showed failure of atrial pacing in the next day, the atrial lead
replacement was performed with an active fixation lead. But the next
day, her monitoring showed failure of atrial pacing again. We found the
threshold changes with significantly lower thresholds at higher pacing
rates than lower pacing rates. Therefore, the lower rate rose to higher to
avoid the pacing failure. Programmed atrial stimulation was performed
by using the device system. One atrial extrastimulus (S2) was delivered
after 15 paced atrial stimuli (S1). When the S1-S2 interval was 700ms or
less S2 stimulus was captured. But when the S1-S2 interval was from
700ms to 1500ms, S2 stimulus was not captured. Interestingly, when
the S1-S2 interval was 1700,ms S2 stimulus was captured again. In this
study, a unique bradycardia-dependent phenomenon with uncaptured
range between 750ms and 1500ms was observed. After three months,
bradycardia-dependent threshold change had disappeared.
We thought that a bradycardia-dependent rise in the atrial capture
threshold observed in our case may be explained by “phase 4 block”
caused by spontaneous diastolic depolarization. We assumed that
necrosis and fibrosis of the myocardium at the point of electrode contact
after lead implantation occurs spontaneous phase 4 depolarization.
Conclusions: The bradycardia-dependent rise in the atrial capture
threshold can occur. Because this phenomenon can be simply recognized
by pacing at higher rate and is usually transient early after the
implantation, it is important to avoid unnecessary re-intervention.
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Abstract
Introduction: Contact force (CF) information is effective in accomplishing
circumferential pulmonary vein (PV) isolation (CPVI). However, residual
conduction gap (RCG) still remains despite ablation with optimal CF. Using
VisiTag module installed in CARTO3 Version 3, we examined the influence
of catheter stability and force time index (FTI) during CPVI to RCG.
Methods: Consecutive 147 patients with atrial fibrillation (97 men; mean
age, 62±10 years; paroxysmal, 118) undergoing CPVI using Thermcool
Smarttouch catheter were studied. CPVI was performed with target CF
at 10-20 g and power at 25-30W without monitoring PV potentials. PV
potentials were recorded with a lasso catheter before and after CPVI. In
the initial 62, CPVI was performed only with CF guidance (CF group). In
the other 85, it was with VisiTag module, in which force time index (FTI)
was set between 50 and 100 g*sec while setting filter threshold at 5
seconds for the minimum time and 1 mm for the maximum range , 25%
for the force over time and 5g for the minimum force under the respiration
adjustment (VisiTag group). The number of RCG at each PV and procedure
and fluoroscopy times for CPVI were compared between groups.
Results: CPVI was achieved in all patients. After the index CPVI procedure,
no RCG was present in 19/62 (30.0 %) CF and 30/85 (35.3 %) VisiTag group
patients (P=NS). However, RCG number per person was significantly
smaller in VisiTag (1.0±0.8) than in CF group (1.4±1.4, p<0.05). There
was no significant difference in the procedure time (60±21 versus 64±22
minutes) and fluoroscopy time (1.4±4.4 versus 0.9±1.3 minutes) between
CF and VisiTag groups.
Conclusions: Catheter stability assessment and adequate FTI in addition
to CF information are useful in reducing RCG in CPVI.
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TWO ABLATION CASES OF FREQUENT PREMATURE
VENTRICULAR CONTRACTIONS: EARLIEST ACTIVATION
BUT INEFFECTIVE, LATE ACTIVATION BUT EFFECTIVE
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Abstract
Introduction: In tachyarrhythmia with focal mechanism, the ablation of
earliest activation site is performed but sometimes ineffective.
Methods: N/A
Results: Case 1: The patient had frequent monomorphic outflow tract
origin PVC. Activation mapping of right ventricular outflow tract (RVOT)
revealed earliest activation near anterior attachment, which preceded
the onset of QRS complex of the PVC by 30ms. But ablation on this site
suppressed the PVC only during ablation. Though activation mapping
of aortic cusp showed no potential that preceded the onset of QRS of
the PVC, the junction of the right and left aortic cusp was the site of
successful ablation. This site was shown to be precisely on the opposite
side of the RVOT ablation site by using electroanatomic mapping system.
Case 2: The patient had frequent monomorphic ventricular septal origin
PVC. Activation mapping of the right ventricular septum revealed earliest
activation near the anterior edge of the coronary sinus ostium, which
preceded the onset of QRS of the PVC by 20ms. But ablation on this site
suppressed the PVC only during ablation. Though activation mapping of
the left ventricular septum via transseptal approach showed no potential
that preceded the onset of QRS of the PVC, the site of successful ablation
was on the mitral valve annulus, precisely on the opposite side of the right
ventricular ablation site as shown by electroanatomic mapping system.
There were some possible explanations why the ablation of the site of
late activation was successful. Poor catheter contact to the site of the
PVC origin, or an oversight of very small earliest local potentials could
be the reason. Anatomical structures, some conduction barriers that lay
between the successful ablation site and the site of the PVC origin could
also explain these results.
Conclusions: In ablation of focal tachycardia, the usual method is to map
precisely the area of interest in search of earliest activation. When this
approach fails or shows only transient effect, mapping on the opposite
side of myocardium is an alternative. Three-dimensional mapping system
and cardiac CT image should be used to avoid damaging important cardiac
structures.
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Abstract
Introduction: We report two cases of catheter ablation for bundle branch
reentry ventricular tachycardia (BBR-VT) with cardiomyopathy and
impaired left ventricular function.
Methods: N/A
Results: Case 1: Seventy-six year-old male with chemotherapy-induced
cardiomyopathy (LVEF 40%) was admitted to our hospital due to wide QRS
tachycardia and recurrent syncope. Surface ECG showed CLBBB with left
axis deviation, and alternating bundle branch block. The QRS morphology
during VT resembled the QRS in sinus rhythm. The VT cycle length was
280ms. The clinical VT was induced and terminated reproducibly by
ventricular stimulation. The right ventricular activation was preceded by
His and right bundle branch activation, and followed by left ventricular
activation. Spontaneous variations in the V-V interval were preceded by
similar changes in the H-H interval. The PPI-TCL in the right ventricular
apex was 30ms. After the right bundle branch ablation, the VT became
noninducible.
Case 2: Fifty-one year-old male with ischemic cardiomyopathy (LVEF 24%)
was admitted to our hospital due to frequent ICD shocks. The surface
ECG during the VT was not documented. The ICD recordings showed
the VT episodes with cycle length of 270ms. The coronary angiogram
revealed no significant coronary stenosis. The VT was not inducible by the
programmed electrical stimulation, but was induced by the catheter tip
movement in the right ventricle and was not hemodynamically tolerable.
The His activation preceded the ventricular activation during the VT. The
right bundle branch ablation was performed and any type of VT was not
inducible by the programmed stimulation thereafter.
Conclusions: During electrophysiologic study or catheter ablation
for substrate VT, it is necessary to recognize the possibility of BBRVT because BBR-VT is curable by catheter ablation. Induction test is
important. BBR-VT can be overlooked. During mapping, it is important to
take care not to “bump” right bundle branch. It leads to noninducibility
of BBR-VT. Device implantation (ICD or CRTD) will be needed in most
cases after RFCA, because most of the patients have already abnormal AV
conduction and impaired ventricular function.
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ABLATION
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Abstract
Introduction: We evaluated the residual electrical conduction through the
vein of Marshall (VOM) after a left mitral isthmus (LMI) ablation.
Methods: A total of 23 consecutive patients undergoing an initial LMI
ablation (age=60±12 years, CHA2DS-VASc score=1.5±1.3, males: 20,
paroxysmal atrial fibrillation: 7) were included. Coronary sinus (CS)
venography was performed before the ablation in all patients. A ring
catheter was placed in the left atrial appendage (LAA) and a two-French
10-pole catheter was inserted into the VOM along with a CS catheter if the
VOM was identified. The ablation was performed under LAA pacing with an
output of 35 W using an irrigated catheter. After confirming bidirectional
LMI block by differential pacing, atrial burst pacing was applied to induce
the tachycardias.
Results: The VOM catheter was securely placed in 17 patients (73.9%).
After 17.9±9.7 ablation applications for 527.7±276.4 sec, conduction
block between the distal CS and LAA was obtained. However, a pseudo
conduction block (Figure), a residual conduction between the LAA and
VOM, was identified in eight patients (34.8%). An atrial tachycardia
mediated by the residual conduction was induced in five patients (21.7%).
Bidirectional conduction block of both the CS and VOM was achieved in
all patients after the ablation in the CS in seven patients and an ethanol
injection in the VOM in eight patients.
Conclusions: After LMI ablation, the electrical conduction of mitral
isthmus through the VOM might be overlooked if it was judged by the
activation sequence of the CS, even with the use of differential pacing
technique applied from the CS.
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Abstract
Introduction: With increasing interest in wearable devices, sensors
transmitting medical data to personal mobile devices have been
developed. A practical use of these familial and continuous cardiac
rhythm monitoring devices might be advantageous for a limited period of
monitoring using a prevailing method.
Methods: We utilized an FDA-cleared wearable biosensor, HealthPatch®
(Vital Connect, inc., Figure a) and Holter monitoring simultaneously in
nine patients (age: 61±11 years) after catheter ablation of atrial fibrillation
(AF). The device was placed on the left midclavicular line over the
intercostal spaces after ablation. The device transmitted the recorded
electrocardiograms (ECGs) to an iPod. The ECGs were analyzed by our
QRS detection algorithm. The Holter monitoring data were analyzed by an
automated rhythm analysis and compared to that of wearable devices.
Results: The patch sensor device was used for a total of 133.7 hours
(14.9±8.4 hours per person). The device recorded an ECG identical to the
lead-II configuration in all patients, regardless of the physique (body mass
index: 21.2-26.9). There was no dislodgement of the device throughout
the monitoring period, even after taking a shower. In the comparison with
the Holter monitoring, the recording time (12.4±8.0 vs. 12.4±8.1 hours,
P=0.947), total HR (63193±42023.4 vs. 63345±42842 beats, P=0.924), and
average HR (82.3±9.6 vs. 88.5±12.4 beats, P=0.063) did not differ. Both
the wearable device and Holter monitoring accurately detected postprocedural AF in one patient (Figure b).
Conclusions: The wearable ECG monitoring might be feasible for a
continuous cardiac rhythm surveillance.
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LONG POSTPACING INTERVAL AFTER ENTRAINMENT OF
TACHYCARDIA INCLUDING SLOW CONDUCTION ZONE
WITHIN THE CIRCUIT

OVERSENSING IN A DDD PACEMAKER INDUCED BY
A GUIDE WIRE DURING PERCUTANEOUS CORONARY
INTERVENTIONS
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Abstract
Introduction:The postpacing interval (PPI) measured after entrainment
pacing describes the distance between pacing site and reentrant circuit.
In post-infarction ventricular tachycardia, PPI - tachycardia cycle length
(TCL) ≦30 ms is associated with termination of tachycardia by catheter
ablation, indicating that pacing site is close proximity to the reentry
circuit. The influential features to PPI has not been well defined.
Methods:Ten cases of slow-fast atrioventricular (AV) nodal reentrant
tachycardia (typical AVNRT), 9 orthodromic AV reciprocating tachycardia
(ORT) using an accessary pathway, 23 typical atrial flutter (AFL) and 13
other macroreentrant atrial tachycardia (atypical AFL) were studied. Rapid
pacing at a cycle length 5% shorter than TCL was done from a site on
the reentry circuit. Pacing sites included coronary sinus ostium in typical
AVNRT, earliest atrial activation site in ORT, and cavotricuspid isthmus
in typical AFL. In atypical AFL, tachycardia circuit was determined by
electroanatomical mapping system (CARTO), and then the pacing site was.
Continuous variables are expressed as the median (interquartile range
[IQR]).
Results:TCL was longer in typical AVNRT (338.5 ms [IQR: 320.0-357.5])
and ORT (331.0 ms [IQR: 294-391.5]) than in typical AFL (236.0 ms [IQR:
220.0-258.3]) and atypical AFL (256.0 ms [IQR: 220.5-262.0]) (all P<0.05).
Pacing cycle length (PCL)/TCL were similar among the four groups.
PPI-TCL was longer in typical AVNRT (37.5 ms [IQR: 28.8-46.3]) and ORT
(37.0 ms [IQR: 24.0-46.0]) than in typical AFL (0 ms [IQR: -2.0-4.0]) and
atypical AFL (3.0 ms [IQR: 0-8.0]) (all P<0.05). Furthermore, PPI-TCL
was prolonged with shortening of PCL (10% shorter than TCL) compared
with longer PCL (5% shorter than TCL) in typical AVNRT (59.5 ms [IQR:
50.0-63.8] vs 37.5 ms [IQR: 28.8-46.3], P<0.05) and ORT (56.5 ms [IQR:
41.0-61.5] vs 37.5 ms [IQR: 28.8-46.3], P<0.05), whereas it was unchanged
in typical AFL (0 ms [IQR: -2.0-4.0] vs 0 ms [IQR: -1.5-3], P=0.50).
Conclusions: PPI after concealed entrainment is prolonged compared
with TCL when the reentry circuit involves slow conduction zone with
decremental conduction property such as AV node.
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Abstract
We report a inadvertent pacemaker dysfunction during percutaneous
coronary interventions(PCI) caused by oversensing of the ventricular lead
induced by a guide wire. A 79-year-old woman was admitted for angina.
She had a dual-chamber pacemaker implantation for complete AV block
one yr ago. Her coronary angiography showed >70% stenotic lesions
in proximal left anterior descending artery (LAD). PCI was performed.
Intermittent loss of ventricular pacing developed during the procedure.
As we pulled back the guide wire away from the distal part of LAD. Then
the ventricular pacing restored. We noticed that the tip of screw-in lead
was very close to the distal LAD under different angles of fluoroscopy.
Repeat coronary angiography showed significant in-stent restenosis
8 months later. Temporary pacemaker was inserted before PCI, the
interrogated electrograms(EGM) from atrial and ventricular leads were
clear. After the guide wire passing through the tip of the screw-in lead,
irregular artifacts were noticed in the ventricular lead EGM and they was
detected by the pacemaker as a sensing event. Therefore, no ventricular
pacing was delivered. This artifacts occurred randomly especially while
we manipulating the guide wire. Intravascular ultrasound was performed
showed the screw of the ventricular lead was actually within the vessel
wall--- across the intima and the adventitia. Screw-in lead drilling into
LAD is possible, while implanting septal pacing leads. Artifacts induced by
guide wires in LAD could result in oversensing of this pacemaker.
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THE MUTUAL EFFECTS BETWEEN THE PSYCHOLOGICAL
FACTORS AND THE OUTCOMES AFTER CATHETER
ABLATION FOR ATRIAL FIBRILLATION

ENDOTHELIAL IMPAIRMENT IS ONE OF THE IMPORTANT
FACTORS OF SUSCEPTIBILITY TO BLEEDING BY
WARFARIN.
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Abstract
Introduction:Depression and anxiety are well known predictors of poor
outcome in patient with coronary artery disease and chronic heart
failure. This study aims to evaluate whether the ablation of AF improve
the psychological health and quality of life (QoL) and whether type-D
personality, anxious or depressive mood are predictive of recurrence of
atrial fibrillation (AF) after catheter ablation.
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Abstract
Background: Asian is known to be more susceptible to bleeding by
warfarin.

Methods: 1,062 patients (male 80%, 56±10 years old) who underwent
catheter ablation for symptomatic AF were enrolled. Questionnaires of the
Type-D Scale-14 (DS14), Spielberger State-Trait Anxiety Inventory (STAI)
state scale, Center for Epidemiologic Studies Depression Scale (CES-D)
and abbreviated version of World Health Organization Quality of Life
(WHOQoL-BREF) scale were evaluated before ablation and 6 month later.
Results:Patients with anxiety (STAI≥40, 52.9%), depression (CES-D≥21,
13.0%) at baseline had higher recurrence of AF (32.2% vs. 21.4%, p<0.001)
(38.4% vs. 25.1%, p=0.004) compared to those without psychologic
problems. AF recurrence did not increase in patients with type-D
personality (29.7% vs. 25.8%, p=0.189), however, QoL was significantly
improved than those without type-D personality (0.13±0.42, p<0.001 vs.
0.10±046, p<0.001). STAI score was not changed in patients with anxiety
(45±9 to 48±7, p<0.001), but was decreased in patients without anxiety
(37±8 to 32±5, P<0.001) after ablation. Their QoL was much more improved
(0.19±0.46, P<0.001 vs. 0.04±0.43, P=0.044) after ablation compared to
those without anxiety. QoL (-0.08±0.40, P=0.022) of depressed patients
after ablation did not improve, whereas it was improved only in patients
without depression (0.14±0.45, P<0.001).
Conclusions:Patient with anxiety or depression had higher risk of AF
recurrence but not with type-D personality. The impact of AF ablation on
the QoL was greater in the patients with type-D personality or anxiety but
its impact was attenuated in depressed patients. Further large scaled
study to see the long-term effect of psychological health and quality of life
to the clinical outcome after catheter ablation of AF is required.

Objects: Aim of this study is to clarify the mechanism of the susceptibility
to bleeding in Japanese.
Subjects: Subjects were 101 patients with af taking warfarin (W-G 357
samples), 85 patients with af taking no anticoagulants (N-G 136 samples),
and 724 patients without af (control : C-G 724 samples). Method:
Coagulant and fibrinolytic markers were measured every two months.
Average PT-INR was 1.84+-0.42 in all patients according to Japanese
guideline.
Result: TM was higher in W-G than N-G and C-G. CRP in W-G was also
higher than the other groups. This suggests that af might impair the
atrial endothelium especially in W-G. If PT-INR was over 1.6, D-dimer
was mostly under 1.0. PT-F1+2 in W-G was suppressed remarkably.
There was exponential negative correlation between PT-F1+2 and PT-INR
(R2=0.51). PT-F1+2 was kept within or below in all samples except for
two if PT-INR was within 1.6-2.6. If PT-INR was over 2.6, PT-F1+2 was
suppressed excessively resulting in below normal range except for two
samples. TAT in W-G was significantly higher than that in C-G. PIC in
W-G was also higher than in C-G and that in N-G was also higher than
in C-G. PIC was not correlated to PT-INR. Notably PIC was significantly
correlated to TM that reveals PIC might be strongly related to endothelial
impairment. T-PAI-1 was lower in aged patients than in younger patients.
Furthermore, t-PAI-1 had negative correlation with PIC. Protein C and S
were exponentially suppressed by warfarin. (R2=0.57, R2=0.41) Even if PTINR was kept in normal range, PC and PS were below normal ranges.
Discussion: Although PIC level was not related to PT-INR level, TM was
significantly correlated with PIC. That may be related to endothelial
impairment. Furthermore, PIC showed close reverse correlation to t-PAI.
Although PIC was higher in aged patients, PAI-1 showed lower value
presumably due to endothelial impairment. Those were related to the
susceptibility to the bleeding.
Conclusion: Endothelial impairment may be related to susceptibility to
bleeding by warfarin.
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VASCULAR AND METABOLIC EFFECTS OF EZETIMIBE
DEPEND ON DOSAGES OF SIMVASTATIN IN PATIENTS
WITH HYPERCHOLESTEROLEMIA

OUTCOMES OF PAROXYSMAL ATRIOVENTRICULAR BLOCK
DETECTED BY IMPLANTABLE LOOP RECORDER IN
PATIENTS WITH SYNCOPE
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Introduction: Ezetimibe demonstrates decreasing visceral fat and
improving insulin sensitivity in animals and humans. We first reported
simvastatin dose-dependently worsens insulin sensitivity. Whether
ezetimibe may compensate untoward effects of simvastatin, depending
on dosages of simvastatin have not been investigated in patients with
hypercholesterolemia, compared with simvastatin alone.
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Methods: This was a randomized, single-blind, placebo-controlled,
parallel study. Age, sex, and body mass index were matched among
groups. Fifty-one in each group were given placebo, ezetimibe 10 mg
combined with simvastatin 10 mg (Vyto10), ezetimibe 10 mg combined
with simvastatin 20 mg (Vyto20), or simvastatin 20 mg alone (Simva20),
respectively daily for 2 months.
Results: Placebo therapy did not significantly change insulin and insulin
sensitivity and adiponectin levels and visceral fat area (VFA) and VFA/
subcutaneous fat area (SFA) relative to baseline measurements. Vyto10
therapy significantly decreased CRP and insulin levels and increased
adiponectin levels and insulin sensitivity, and reduced VFA, VFA/SFA, and
blood pressure. Vyto20 therapy did not significantly change insulin levels
and insulin sensitivity and adiponectin levels but significantly reduced
CRP levels and VFA, VFA/SFA, and blood pressure. Simva20 therapy
significantly decreased adiponectin levels and insulin sensitivity but did
not significantly change VFA, VFA/SFA, and blood pressure. Of note, these
different effects of each therapy were significant by ANOVA.
Conclusions: Vyto10, Vyto20, and Simva20 showed significant reduction
of LDL cholesterol levels and improvement of flow-mediated dilation in
patients with hypercholesterolemia. However, Vyto10, Vyto20, and Simva20
showed significantly differential metabolic effects, depending on dosages
of simvastatin.

Abstract
Introduction: One of the most common causes of cardiac syncope
is thought to be a paroxysmal atrioventricular (AV) block. However,
their etiologies and outcomes had remain unclear. We investigated
electrocardiographic (ECG), clinical characteristics and long-term
outcomes in paroxysmal AV block in patients with syncope.
Methods: A total of 63 patients (mean 70.2 ± 15.2 years, 41 males), who
had implanted implantable loop recorders (ILR) for unexplained syncope,
were investigated. A definitive diagnosis was made in 38 of 63 patients
(60%) after ILR implantation, with a mean follow-up period of 203 days.
Results: Of those, 24 patients (38%) diagnosed as cardiac syncope, which
included in 10 paroxyasmal AV block (mean 70.0 ± 15.3 years, 10 males).
Presence of bifascicular block or QRS width > 120 ms on 12-lead ECG was
observed in 6 of 10 patients, and had no abnormalities of 12-lead ECG
in the remaining 4 patients. Dual-chamber pacemaker was implanted
in all, and had measured cumulative percent of atrial (cum%AP) and
ventricular pacing (cum%VP) in every 6 months of visit. No recurrence of
syncope was observed during entire follow-up period, with a mean 749 ±
481 days. In five of 6 patients with bifascicular block, paroxysmal AV block
progressed to persistent forms, but had no progression in the remaining
4 patients, who had no ECG abnormalities, during the entire follow-up
period. Nevertheless, the follow-up duration was significantly longer in
patients with no progress to persistent AV block than that in patients with
progression to persistent AV block (1158 ± 292 days vs. 341 ± 141 days,
P = 0.0005). The cum%VP in patients with persistent AV block showed
significant greater than that in patients without progression to persistent
AV block (97.2 ± 3.3 % vs. 1.8 ± 1.5 %, P < 0.0001), though the cum%AP
was not different between them.
Conclusions: In patients with syncope of unknown cause, paroxysmal
AV block is common and pacemaker therapy was a useful for the
prevention of recurrence of syncope. However, etiologies and outcomes
for paroxysmal AV block would be different in patients between with and
without the presence of bifascicular block or QRS width > 120 ms.
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FRACTIONAL FLOW RESERVE CAN DEMONSTRATE
ISCHEMIA FOR AN ANOMALOUS CORONARY ARTERY IN
A PATIENT RESUSCITATED FROM CARDIOPULOMARY
ARREST DURING EXERCISE

THE EFFECT OF THE PACEMAKER WITH ATRIAL ANTI
DASH TACHYCARDIA PACING FUNCTION ON ATRIAL
TACHYCARDIA IN PATIENTS WITH BRADYCARDIA.
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Background: Atrial tachycardia (A dash Tachy) is a common comorbidity
in patients with bradycardia. Several studies reported that the risk of
cardiogenic thromboembolism or heart failure increase due to long
lasting A dash Tachy. In this study, we aimed to evaluate the effect of
the pacemaker with anti dash tachycardia pacing (A dash ATP) function
(Medtronic Inc.) on A dash Tachy.
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Abstract
Methods: N/A
Results:A 19-year-old healthy athlete who suffered from cardiopulmonary
arrest during competitive lacrosse game was resuscitated by a layrescuer with an automated external defibrillator. At the admission,
electrocardiogram showed T wave inversion in the inferior leads and
echocardiography showed regional asynergy of the inferior wall. The
emergent coronary angiography revealed the anomalous aortic origin
of right coronary artery (RCA) from left coronary sinus of valsalva.
Other investigation of coronary computed-tomography angiography,
cardiovascular magnetic resonance and transesophagal echocardiography
revealed his RCA arising from left coronary sinus of valsalva ran anteriorly
intramural aortic wall and through between pulmonary artery and aorta.
We examined whether the anormaly induced myocardial ischemia. But,
the exercise capacity of the athlete might be high, and more, it was well
known in many reports myocardial ischemia due to anomalous origin
of the opposite coronary sinus of valsava could not be demonstrated by
usual exercise-stress tests. So, we performed a fractional flow reserve
(FFR) study of the anomalous origin of the RCA. After dobutamine infusion
with adenosine triphosphate, FFR study revealed significant functional
ischemia. The ratio of the pressures in the distal coronary artery and the
aorta fell to 0.71 (threshold is 0.75~0.80). Generally, coronary artery with
anomalous origin runs through intramural aortic wall, and can cause
ischemia and further cardiac arrest especially in younger populations.
FFR with dobutamine stress may be the better method that can reveal
ischemia due to the anomalous origin of the coronary artery.

Objects: We analyzed consecutive 37 patients (15 male, 77 plusminus
7 years) who received pacemaker with A dash ATP function. Twenty six
patients had sick sinus syndrome and 11 patients had atrioventricular
block. Ramp pacing following by Burst plus pacing and Reactive ATP
function were used as A dash ATP.
Result: During the average observation period of 11 plusminus 8 months,
a total of 2318 A-ATP episodes in 18 patients (48.6%) were observed.
Median success rate of A-ATP was 45.7%. A-ATP terminated A-Tachy
with success rate over 40% among 10 patients (55.8%) out of 18 patients.
In success rate of A dash ATP for A dash Tachy, 20% or less was 6 cases
(33.3%), 20% more than 40% or less two cases (11.1%), 40% more than
60% or less 4 cases (22.2%), 60% more than 80% or less 2 cases (11.1%),
more than 80% were 4 cases (22.2%). Atrial rate change or rhythm change
during the duration of A dash Tachy were observed in 16 cases (88.8%). No
serious adverse events due to A dash ATP were observed.
Conclusion:A pacemaker with A dash ATP function might be a good option
in patients with bradycardia.
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CLINICAL PREDICTORS OF INAPPROPRIATE SHOCKS
IN JAPANESE PATIENTS WITH IMPLANTABLE
CARADIOVERTER DEFIBRILLATOR
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Abstract
Introduction: Inappropriate shocks are common and significant problems
in patients with implantable cardioverter defibrillator (ICD). This study
was designed to determine the predictors of inappropriate shocks using
remote monitoring systems.
Methods: We examined the database of remote monitoring systems at
a single center in Japan. The prevalence and predictors of inappropriate
shocks in patients with ICD were analyzed.
Results: A total of 172 Japanese patients were enrolled in this study
(age 61±13 years, male 74%). Sixty seven patients (39%) received an
ICD for secondary prevention of sudden cardiac death. Forty nine
patients (28%) had atrial fibrillation (AF). After a mean of 22±15 months,
10 patients (5.8%) experienced an inappropriate shock. Causes of
inappropriate shocks were AF (8) and supraventricular tachycardia (2).
Table demonstrates the characteristics of the subjects with and without
inappropriate shocks, and the results of univariate and multivariate
analysis. AF, single chamber ICD and ventricular pacing (VP) <10% were
more prevalent in these patients. AF and VP<10% were independent
predictors of inappropriate shocks.
Conclusions: AF and very low ventricular pacing percentiles strongly
predict inappropriate shock therapies. The strict rate-control of AF using
remote monitoring systems should be considered to reduce the incidence
of inappropriate ICD shocks in this population.

ADVERSE EFFECTS ON PACING THRESHOLD OF CARDIAC
PACEMAKER AFTER EXTERNAL CARDIOVERSION
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Abstract
Introduction: External cardioversion (ECV) is necessary for restoring sinus
rhythm in patients with atrial arrhythmia. The electrical property change
in myocardium is occasionally experienced after ECV. We describe two
cases wherein the pacing failure was documented after ECV for atrial
tachycardia (AT).
Methods: N/A
Results: [Case1] A 81-year-old man with hypertrophic non-obstructive
cardiomyopathy was admitted to our center for management of drug
refractory paroxysmal AT with atrioventricular block. A DDD pacemaker
was implanted. However, 3 years later, congestive heart failure due
to AT was documented. ECV was attempted to terminate AT. Before
cardioversion, the parameters of pacemaker were as follows: ventricular
pacing threshold, sensing threshold, and impedance were respectively
0.75V/ 0.4ms, 11.5mV, and 410Ω. 100J biphasic ECV could not terminate
AT. Subsequently, 150J biphasic ECV could terminate AT. However, cardiac
arrest due to a ventricular pacing failure was documented in 17 seconds.
[Case2] A 61-year-old woman was admitted to our center for mitral
valve replacement and Maze IV procedure due to rheumatic mitral
valve stenosis. Epicardial temporary pacing was necessary due to sinus
dysfunction. Furthermore, AT was occurred in 6 days after the surgery.
A burst pacing by endocardial temporary lead which was placed in right
atrium was attempted to terminate the AT. A pacing parameters of
epicardial temporary pacing lead was as follows: ventricular pacing and
sensing threshold were 0.5mA or less and 2mV or more, respectively.
Burst pacing could not terminate the AT. 50J biphasic ECV could terminate
the AT followed by sinus arrest due to the pacing failure. Cardiopulmonary
resuscitation had been provided for one and a half minutes under
continued a pacing failure even with output of 20mA. After a few minutes,
Pacing parameters was likely normalized completely.
Conclusions: Those two cases highlight that ECV can induce a transient
worsening of pacing threshold, which results in unexpected cardiac arrest
even in patients with a pacemaker. Based on the electrophysiological
findings, we would like to discuss and clarify the mechanism of this
phenomenon.
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Abstract

Introduction: Non compaction cardiomyopathy (NCCM) is characterized by
the formation of deep intertrabecular recesses substituting for compact
endocardium and a thin compact epicardial layer. Congestive heart failure,
embolic events, and ventricular arrhythmias are major complications
of NCCM. We recently observed a patient who presented with NCCM
complicated by storms of ventricular tachycardia (VT). Epicardial
electroanatomical mapping revealed wide low-voltage area, which was
consistent with the non compaction lesion detected by echocardiography
and the perfusion defect of 99m Tc-MIBI scintigram. After total abolition
of late potentials (LPs) included in low-voltage area, clinical VT became no
more inducible.

Introduction: Sleep quality is reported to change across the human life
span. However, it is little clarified whether cardiac comorbidity such
as atrial fibrillation (AF) and chronic heart failure has further effect on
qualitative sleep parameters.

Methods: N/A
Results:A 17-yeay-old boy with a 4-year history of NCCM was admitted
to the previous hospital due to drug-refractory VT storm. Clinical VT
was easily induced by mechanical contact or programmed stimulation,
however activation mapping during VT was difficult to abtain because of
hemodynamic collapse. Endocardial electroanatomical mapping during
sinus rhythm showed only small low-voltage area in the mid-posterior
wall of left ventricle. Radiofrequency catheter ablation of that area
suppressed VT, however, VT recurred soon after the energy delivery. After
cardiac resynchronization therapy with defibrillator was implanted, he
was referred to our hospital for further treatment including epicardial
mapping and ablation.
Epicardial electroanatomical mapping revealed large low-voltage
area including LPs in the postero-lateral wall, at the opposite side of
endocardial low-voltage area. The low-voltage area was also consistent
with the non compaction lesion detected by echocardiography and
the perfusion defect of 99m Tc-MIBI scintigram. Pace-mapping at the
epicardial LP area showed identical QRS morphology to that of clinical VT
as well as paced QRS morphology at the opposite endocardium. Moreover,
the stim-QRS duration was much longer at the epicardium. After total
abolition of LPs using 3.5mm irrigation catheter, clinical VT became no
more inducible.

Methods: Heart failure patients under stable condition took
polysomnography (PSG) between June 2011and 0ctober 2014. Patients
with noninvasive positive pressure (NPPV) therapy were excluded. We
retrospectively enrolled 89 patients (age 59±14, Male n=68) . The patients
were divided into two groups: group A (age≥70 years old) and group B
(age< 70 years old).
Qualitative sleep parameters were compared between in the patients with
or without AF in each group.
Results: In group A, 13 patients had AF. WASO was significantly longer in
AF (+) patients than AF (-) patients. In group B, 30 patients had AF. WASO
was not different regardless of AF. Other sleep parameters such as apnea
hypopnea index, sleep efficacy, total sleep time or stage3+4 (%) sleep
were not significantly different between in AF (+) and in AF
(-) patients in each group.
Conclusions: AF might affect some qualitative sleep parameters in aged
patients with stable heart failure.

Conclusions: We experienced a NCCM case with epicardial VT, in which
99m Tc-MIBI scintigram perfusion defect coincided with epicardial lowvoltage area.
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Abstract
Background: Cryoablation of pulmonary veins is used in the Waikato
region of New Zealand to treat patients with paroxysmal atrial fibrillation
(AF) and selected persistent AF cases.
Methods: From November 2012 to July 2015, 188 patients (128 male),
aged 58±10y (CHA2DS2VASc 0-5, median 1) with persistent (n=11)
or paroxysmal AF underwent cryoablation. Using medical records,
ambulatory monitoring and phone follow-up, we determined confirmed AF
recurrence and freedom from anti-arrhythmic drugs.
Results: Procedure time reduced from 148±28 minutes for the first
50 cases to 119±31 minutes for the last 50 (p<0.001). At 6-12 months
follow-up (n=151, median 8 months), 88 patients (58%) were free of AF
without drugs. Another 37 patients were free of AF on anti-arrhythmic
therapy (83% on-drug success). Of 26 patients with recurrent AF, 12 had
subsequent radiofrequency ablation. At >12 months follow-up (n=104,
median 14 months), 61 patients (59%) were free of AF without drugs. An
additional 13 patients were free of AF on therapy (72% on-drug success).
Transient phrenic nerve palsy occurred in 19 patients and persisted in 1
beyond 6 months. Stroke occurred in 2 patients (1 full recovery). In this
entire cohort, 3 deaths occurred at 8-14 months post procedure; none
were procedure-related. There were 3 patients lost to follow-up.
Conclusion: The Waikato region’s cryoablation success rate at 6 months
is comparable with international data, although our 1 year success rate
is less. Potential reasons for this include relative inexperience for initial
cases (2 of 4 operators were novices to AF ablation). This is reflected by a
reduction in procedure time.
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Abstract
Purpose: Some studies have demonstrated that PQ interval prolongation
is associated with adverse cardiac events including heart failure (HF).
However, little is known regarding a prognostic value of first-degree
atrioventricular block (AVB) in patients with arrhythmogenic right
ventricular cardiomyopathy (ARVC). The purpose of this study was to
investigate the clinical impact of first-degree AVB on the adverse cardiac
outcomes in patients with ARVC.
Methods: The study population consisted of consecutive 105 patients with
ARVC (78 men, mean age: 44±15 years). We evaluated the association
between baseline characteristics including the 12-lead electrocardiogram
(ECG) parameters such as PQ intervals and clinical outcomes.
Results: The mean PQ interval was 185±37ms and 25 (24%) had firstdegree AVB (PQ interval >200ms). There were no significant differences
between the patients with and without first-degree AVB in terms of age,
family history, epsilon-wave, late potentials on signal averaged ECG,
RVEF and LVEF. During a mean follow-up of 11.6±8.1 years, 23 patients
hospitalized for progressive HF. Kaplan-Meier analysis revealed that
the ARVC patients with first-degree AVB were at increased risk for
HF hospitalization compared with those without (56%, 14/25 vs. 11%,
9/80, respectively, Log-rank p<0.001, Figure). In multivariate analysis,
first-degree AVB at baseline was one of the independent predictor of
hospitalization of HF in patients with ARVC (HR 4.38, 95%CI 1.85-10.8,
p<0.001).
Conclusion: Prolongation of the PQ interval was an independent
determinant for increased risks of HF hospitalization in patients with
ARVC.
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Introduction:Pacing from the right ventricular (RV) apex is thought to
be harmful and causes left ventricular (LV) dysfunction, resulted in the
development of heart failure (HF) or atrial fibrillation (AF) in sinus node
disease in long-term follow-up. However, it has been obscure in paced
patients in atrioventricular (AV) block, especially paced from RV septal
site. Therefore, we analyzed retrospectively the incidence and predictors
for the development of HF and AF in AV block patients who had been
paced from RV mid-septum site.

Abstract
Introduction: Atrial fibrillation (AF) is the most common cardiac
arrhythmia. AF can
lead to serious complications such as heart failure and stroke (cause of
15-20% of strokes). The prevalence of AF doubles with each decade of life
and is forecasted to increase 2.5 fold over the next 50 years.
The economic burden of AF in Australia is estimated to cost at least $1.25
billion per annum, including medical costs, costs of longer term care for
those with a disability and loss of productivity output.
Catheter ablation is a proven treatment for patients with AF and
arrhythmias. Clinical guidelines recommend catheter ablation for patients
with AF that are resistant to at least one anti-arrhythmic medication.
Catheter ablation is associated with a high rate of acute procedural
success and low follow-up rate.
Methods: N/A
Results: There is inequitable patient access to non-implantable cardiac
devices such as catheter ablation in Australia due to the current
reimbursement and funding arrangements. The procedures to perform
catheter ablation receive funding from the Australian Government.
There is however limited funding of catheters and equipment (“unfunded
devices”) that are required to perform these procedures, particularly in
the private sector.
Treatment of AF using catheter ablation may provide substantial cost
savings to the Australian healthcare system, primarily gained through
reduction in hospitalisations (inpatient hospitalisation and ER visits),
risk of complications such as stroke, quality of life improvements and
increased productivity (quicker recovery and ability to return to work).
Conclusions: Current Australian HTA and reimbursement funding
processes for non-implantable cardiac technologies need improvement.
With the increasing epidemic of AF, funding for AF ablation services and
equitable patient access to catheter ablation - an effective and costeffective treatment option - is critical.
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Methods:Total of 144 implanted dual-chamber pacemaker receipts
with AV block, who had paced from RV-mid septal site and preserved
LV function, and their followed data, with a mean of 3.9+/-2.3 years,
were analyzed. Clinical characteristics, cardiovascular events,
including occurrence of HF and AF, and follow-up data (i.e., total atrial
and ventricular pacing rate; cum%AP, cum%VP) were investigated
retrospectively. Cardivascular events included in the development of HF
and AF.
Results:Occurrences of HF and AF during the follow-up periods were in
9 (6%) and in 38 patients (26%), respectively. Cardiovascular events were
observed in 43 (30%) of 144 patients. Univariate Cox-regression analysis
revealed that cum%VP (P<0.001), cum%AP (P=0.028), and male sex
(P=0.047) were predictors for cardiovascular events. Multivariate analysis
revealed that cum%VP (P=0.002) and cum%AP (P=0.04) were independent
predictors for cardiovascular events. The
incidence of cardiovascular events was significantly higher in patients
with cum%VP>90% (39 of 90 patients, 43%) than with cum%VP≤50% (3 of
38 patients, 8%) (P<0.001), though no differences were observed in age,
gender, and cum%AP between the 2 groups. The development of AF was
significantly higher in paced patients with cum%VP>90% than with ≤50%
(38% vs. 8%, P=0.005). However, there were no significant differences in
HF occurrence between the 2 groups (10% vs. 0%, P=0.06).
Conclusions: In a long-term follow-up analysis, paced patients from RV
mid-septum developed HF
in 9% and AF in 26%, respectively, as same as sinus node disease. The
cum%VP>90% was the only predictor for development of HF and AF in
paced patients with AV block.
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Abstract
Introduction: The emergence of sustained ventricular tachycardia (VT)
is a commonly observed phenomenon complicating the late follow-up in
patients after surgical correction of the tetralogy of Fallot (TOF). Radiofrequency (RF) catheter ablation is one of therapeutic tools and three
dimensional electroanatomic mapping systems have been introduced to
successfully guide the application of linear RF lesions in VT. Nonetheless,
intracardiac echocardiography has not been studied in the setting of the
complex arrhythmogenic substrate of patients with corrected TOF.
Methods:N/A
Results: A 43-year-old male was admitted to our hospital, due to macroreentrant VT after surgical repair of TOF. At the age of 2, he underwent
surgical repair by a patch closure of ventricular septal defect (VSD) and
a patch enlargement of right ventricular outflow tract (RVOT) stenosis.
Activation map of the VT and trains of entrainment by pacing from the
ablation catheter revealed its clockwise propagation around the right
ventricle through a critical isthmus between the two transannular
patches (Figure 1), which could be clearly visualized on the 3D mapping
system using intracardiac echocardiography (Figure 2). After the creation
of conduction block by a linear lesion between the two patches, the VT
became noninducible.
Conclusions: This case highlights the advantage of intracardiac
echocardiography in the visualization of critical isthmus of
tachyarrhythmia between the two patches in such a complex case after
surgical repair.
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Abstract
Introduction: Sarcoidosis is a rare granulomatous disease of unknown
etiology that can affect any organs. Cardiac involvement (cardiac
sarcoidosis : C-Sar) can be diagnosed in 20-30% of patients with
sarcoidosis by pathological methods. Cardiac manifestations of C-Sar
such as atrio-ventricular block (AVB), ventricular tachyarrhythmias,
congestive heart failure provide large impact on patient’s prognosis.
Generally, early steroid treatment is crucial in improving symptoms and
outcome of C-Sar. However, we experienced two C-Sar cases in whom
proarrhythmic effect of steroid therapy was highly suspected.
Methods: N/A
Result: Case 1 is a 74-years-old male in whom ICD was indicated because
of single episode of sustained VT. Etiology of his VT had been unknown
at ICD implantation, but he was diagnosed as having C-Sar by typical
findings of MRI (Gadolinium enhancement) and PET (accumulation of
FDG in left ventricle)six months later. Four days after steroid therapy,
severe electrical storm and frequent ICD discharges appeared. Case
2 is a 36-year-old male with 4-years history of pulmonary sarcoidosis.
C-Sar was newly diagnosed by typical findings of UCG (wall thinning of
ventricular septum) and FDG-PET. No suspicious episode of ventricular
tachyarrhythmia had been documented. After beginning of steroid therapy
, total 2 episodes of sustained VT which require cardioversion developed
within 3 weeks. In both cases, following parameters, such as QRS and QT
interval, electrolytes level (Na, K, Ca) were not changed before and after
steroid therapy, and VT attacks disappeared after dose tapering of steroid.
Conclusion: Here we report two C-Sar cases in whom frequent VT attacks
were provoked after steroid therapy. Anti-inflammatory action of steroid
on actively inflamed tissue may produce transient effect to promote
reentry.
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STEERABLE SHEATH IN THE DISTAL GREAT CARDIAC
VEIN.
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Abstract
Introduction: The peri-atrial epicardial adipose tissue (EAT) volume
predicts the development of new-onset atrial fibrillation (AF), and is
associated with the severity of AF. EAT is associated with the outcome
after AF ablation. EAT is considered to induce electrical and structural
remodeling of the atrium leading to AF. EAT is located adjacent to
high dominant frequency (DF) sites. The relationship between the EAT
location and efficacy of a combined high DF site and continuous complex
fractionated activation electrogram (CFAE) site ablation is unclear.
Methods: Fifty-five non-paroxysmal AF patients (26 persistent and 29
longstanding) underwent pulmonary vein isolation (PVI) followed by a high
DF site and continuous CFAE site ablation. High DF sites (DF ≥8Hz) and
continuous CFAE sites (fractionated intervals ≤50ms) were targeted. The
patients were divided into an AF-free group and AF-recurrent group.
Results: The AF freedom on antiarrhythmic drugs in persistent and
longstanding persistent AF patients was 88.5% and 75.9% over a
12-month follow-up period, respectively. The total EAT, left atrial
(LA)-EAT, and right atrial (RA)-EAT volumes did not indicate significant
differences between the AF-free and AF-recurrent groups. In the LA,
the overlap between the high DF sites and EAT was larger in the AF-free
group than in the AF-recurrent group (57.0±33.3% vs. 22.6±23.3%, p<0.01).
However, this overlap did not differ between the AF-free and AF-recurrent
groups in the RA (20.4±28.2% vs. 19.0±24.4%, NS). The overlap between
the continuous CFAE sites and EAT did not differ between the two groups
in both the LA and RA. In addition, the overlap between the AF substrate
and EAT did not differ between the persistent AF and longstanding
persistent AF patients.
Conclusions: High DF sites that overlap with EAT may be important
sources of AF. However, the contribution of the EAT to the AF substrate
may differ between the LA and RA.
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Abstract
Introduction:Ablation of ventricular tachycardia (VT) originating from
the distal great cardiac vein (GCV) is often challenging because of the
difficulty of deep engagement with an ablation catheter in the distal GCV.
Methods:N/A
Results:A 65-year-old man with hypertrophic cardiomyopathy who
underwent an implantable cardioverter defibrillator (ICD) implantation
was referred to our center. He frequently suffered palpitation and
dizziness. Incessant VT and appropriate anti-tachycardia pacing were
confirmed. During the clinical arrhythmia, the surface ECG always
revealed sustained, monomorphic VT with an rS pattern in lead V1,
QS pattern in leads V2-5, a north-west axis, and cycle length of 470
msec. An electroanatomical mapping system revealed the earliest VT
activation in the distal GCV. The ablation catheter was introduced into
the GCV. However, radiofrequency (RF) ablation catheter alone could
not be advanced any further ahead. To obtain powerful back up by
guiding catheter, a steerable sheath (Mobicathe, Biosense Webster) was
advanced with maintaining the contact force vector parallel to the GCV.
This site showed fragmented potentials with 40 ms preceding the onset
of the QRS complex during the VT. A perfect pace mapping was also
confirmed. Application of RF energy (20W, 350s) to this site eliminated
the VT. During the ablation, the contact force vector showed about 10 g to
the myocardium. The patient has been well without the need for antiarrhythmic drugs and no recurrence of the tachycardia was observed
during a 12-month follow-up period.
Conclusions:Contact force-guided deep engagement with a steerable
sheath in the distal GCV ensured powerful back-up force.
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Abstract

Background: Partial anomalous pulmonary venous connection (PAPVC)
is characterized 1) one or more, but not all, of pulmonary veins connect
to systemic vein; the most common type is superior vena cava (SVC) is
drained into right atrium. 2) atrial septal defect (ASD), most commonly
sinus venosus type is associated more than 80% of the PAPVC. Sinus
node dysfunction and SVC stenosis are the major complication after
repair of PAPVC. The Williams procedure is known as one of the PAPVC
repair, which is divided SVC and azygous vein superior to the connection
of pulmonary veins, the cranial end of the SVC is sewn to the right arterial
appendage, and the RA flap diverts the right pulmonary venous blood
into the LA through the ASD. But it is unknown whether the sinus node
function remain preserved after this procedure.

Backgorund: Tachyarrhythmia after congenital heart surgery often cause
life threatening event. Amiodarone (AMD) is one of the most effective
antiarrhythmic medication against tachyarrythmia in children. But
hypotention and bradycardia is a profound adverse effect of intravenous
use of AMD. Nifekalant (NIF) is a K channel bloking agent and effective
against ventricular arrhythmia. But reports of the use of NIF in children
are limited.
Objective: The aim of this study is to evaluate the acute effect of
intravenous AMD or NIF for various tachyarrhythmia in children after
congenital heart surgery.
Results: In this study, 63 patients (M:F 35:28, mean age 7.0 month) were
included. The underlining congenital heart disease consisted of single
ventricle in 10 patients, tetralogy of Fallot in 10 patients, ventricular
septal defect in 8 patients and others. The most prevalent arrhythmia is
junctional ectopic tachycardia in 25 patients, followed by atrial tachycardia
in 13 patients, premature atrial contraction in 11 patients, premature
ventricular contraction in 5 patients, ventricular tachycardia in 4 patient.
In these patients, NIF was used in 52 patients, and AMD was used in
11 patients. All the patients were successfully control their arrhythmia
ether by NIF and/or AMD. Atrial pacing was used in 43 patients during
intravenous AMD/NIF. It was impossible to continue intravenous AMD/
NIF without experiencing severe side effect (hypotention, bradycardia). 7
patients were died during follow up. All the death was not related to the
arrhythmia or adverse effect of NIF or AMD.
Conclusion: AMD or NIF was relatively safe and effective to control of
tachyarrhythmia after congenital heart surgery. Atrial pacing with NIF/
AMD may prevent hypotention, bradycardia.

Objective: The aim of this study is to evaluate sinus node function,
complications, and presence of intervention to SVC or PV obstruction after
Williams procedure.
Method: From April 2007 to December 2014, 7 patients (Male 3, Female 4)
who underwent the Williams procedure were included in this study. Their
median age at the time of the operation was 4.3years. The median followup duration was 2.9 years.
Result: The right upper pulmonary vein was connected to SVC in all the
patients. None of the patient was died, and none of the patients needed
re-operation or catheter intervention for SVC or pulmonary venous
stenosis during the follow-up. Two of the patients suffered from pleural
effusion in perioperative period and required to thoracostomy drainage.
None of patients documented arrhythmias before surgery. In 5 patients,
temporary pacing (AAI) was required for sinus node dysfunction after
cardiac pulmonary pomp-off. During postoperative 3-10days, sinus node
function recovered in all of these patients. One patient who documented
bradycardia in perioperative period was performed electrophysiological
study 9 months after the procedure, sinus node function was normal in
this patient.
Conclusion: There may be mild sinus node dysfunction in acute phase
after this procedure. But sinus node function may recover in 3-10days
in our patients. The Williams procedure is alternative procedure to
conventional repair of PAPVC to reserve sinus node function after PAPVC
repair.
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THE NEW ABILITY OF NOAC:EFFECT OF NOVEL ANTICOAGULANT DRUG (NOAC) FOR SUPPRESSION OF
THROMBUS FORMATION IN CASE WITHOUT REVERSE
REMODELING OF LEFT ATRIUM.

SITES OF ACUTE AND CHRONIC PULMONARY VEIN
RECONNECTION CAN BE PREDICTED DURING THE INDEX
PULMONARY VEIN ISOLATION FOR PAROXYSMAL AF
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Abstract

Abstract
Introduction: Atrial fibrillation cause the remodeling and thrombus in
left atrium and left atrial appendage. Thrombus and spontaneous echo
contrast were caused by dilatation of left atrium and by reduction of blood
flow velocity. It was well known that warfarin is effective for thrombosis
prevention and was reported that thrombus has also vanished by novel
oral anti-coagulant drug (NOAC). We noted the difference of anticoagulant
effect and effect for thrombosis prevention even in the case without
reverse remodeling of left atrium.
Methods and results: We enrolled 123 cases who performed transesophageal ultrasonic echo and classified into two groups, 67 cases in the
warfarin group (W-group); and 56 cases in the NOAC group (N-group). We
compared items, flow-velocity into left atrial appendage, and spontaneous
echo contrast in left atrium. Item of spontaneous echo contrast: W-group:
55, N-group: 22: P<0.01. Item of flow velocity into left atrial appendage:
W-group: 27.87±16.55, N-group: 45.34±22.61: P<0.01.
Conclusion: NOAC effect for suppression of thrombus formation even
in case without reverse remodeling of left atrium. NOAC has few kind of
pleiotropic effect to warfarin.

Introduction: Pulmonary vein (PV) reconnection causes AF recurrence.
We hypothesized that changes in PV activation during the index ablation
allowed identification of critical PV-LA fascicles that may be responsible
for acute and chronic PV reconnection.
Methods: 207 PAF pts. underwent circumferential antral PVI. Lesions
causing loss of local PV signals, reversal of PV electrogram polarity,
activation change, PV-LA delay (‘activation sites’) or sites of PV isolation
(‘isolation sites’) were tagged. Waiting time >30 mins + adenosine were
used to uncover acute PV reconnection. Activation and isolation sites were
evaluated for their ability to predict region of acute PV reconnection in all
pts. and for chronic PV reconnection in pts. undergoing repeat procedures
for AF recurrence.
Results: 828 PVs were studied in which 2153 activation sites (mean 2.6
sites/PV) and 811 isolation sites were tagged. Activation and isolation
sites were within 8 mm of each other in 70% of PVs. Acute reconnection
occurred in 30 PVs (31 sites; incidence 3.5%) which were located at
either at the pre-identified activation (61%), isolation (9%) or adjacently
location activation & isolation sites (30%). ON repeat priecures (18 pts.,
36 reconnected PVs), chronic PV reconnection occurred at sites of PV
activation or isolation identified from the index procedures (31/37 sites,
86%).
Conclusions: Sites of acute and chronic PV reconnection can be predicted
during the index procedure by examining the response of PV signals to
antral ablation. These sites appear to play a critical role in long-term
efficacy of catheter ablation.
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THE PARADOXICAL RELATIONSHIP BETWEEN OBESITY,
HEART FAILURE AND MORTALITY AND THE IMPACT OF
PURPOSEFUL WEIGHT LOSS

SUBACUTE COMPLETE ATRIOVENTRICULAR BLOCK
FOLLOWING AN AMPLATZER DEVICE CLOSURE OF AN
ATRIAL SEPTAL DEFECT

Authors

Authors

Sharath Kumar, Rajiv Mahajan, Adrian Elliott, Andien Munawar, Darragh
Twomey, Rajeev Pathak, Melissa Middeldorp, Celine Gallagher, Jeroen
Hendriks, Dennis H Lau and Prashanthan Sanders. University of Adelaide,
Adelaide, Australia

Akira Kunitomi, Kazuaki Nakajima, Shin Kashimura, Yoshinori Katsumata,
Takahiko Nishiyama, Takehiro Kimura, Nobuhiro Nishiyama, Kotaro
Fukumoto, Yoko Tanimoto, Yoshiyasu Aizawa, Keiichi Fukuda and Seiji
Takatsuki. Keio University School of Medicine, Tokyo, Japan

Disclosures

Disclosures

S. Kumar: None. R. Mahajan: None. A. Elliott: None. A. Munawar:
None. D. Twomey: None. R. Pathak: None. M. Middeldorp: None. C.
Gallagher: None. J. Hendriks: None. D. Lau: None. P. Sanders: None.

A. Kunitomi: None. K. Nakajima: None. S. Kashimura: None. Y.
Katsumata: None. T. Nishiyama: None. T. Kimura: None. N. Nishiyama:
None. K. Fukumoto: None. Y. Tanimoto: None. Y. Aizawa: None. K.
Fukuda: None. S. Takatsuki: None.

Abstract
Introduction: To evaluate the risk of heart failure (HF) and HF related
mortality in obesity and study the impact of purposeful weight loss.
Methods: Pubmed/ Embase was searched with keywords of “heart failure”
AND “obesity”. 4637 references were initially identified. After exclusions,
7 studies (n=366228, follow up: 12.3±6.4 years) reporting on the risk of HF
in obese patients, 14 studies (n=45424; follow up: 4.4±3 years) reporting
on HF related mortality in obese patients, and 9 studies (n=1111) reporting
the impact of purposeful weight loss on cardiac structure and function in
obesity were analysed by random-effects meta-analysis.
Results: There was a ‘J curve’ effect of body mass index (BMI) on risk of
HF (BMI &lt 20: OR=2.15 [CI 0.59 to 7.85]; BMI 25 to 29.9: OR=1.35 [CI 1.07
to 1.70]; BMI 30 to 34.5: OR=2.1 [ CI 1.36 - 3.24]; BMI &gt 35: OR=1.97[CI
1.12 to 3.47]). Paradoxically an inverse relationship between BMI and
HF related mortality (BMI &lt 20: OR=1.37 [1.16 to 1.62]; BMI 25 to29.9:
OR=0.77 [CI 0.68 to 0.87]; BMI 30 to 34.5: OR=0.69 [CI 0.57 to 0.85]; BMI
&gt 35: OR=0.46 [CI 0.38 to 0.55]) was noted. Purposeful weight loss
resulted in reduced LA size ( -0.48, CI -0.95- to -0.01; p=0.05), LV mass
index (-10.9g/m2, CI -15.3 to -6.6; p<0.001) and improved LV systolic (LVEF
3.0%, CI 0.2 to 5.7; p=0.04) and diastolic function (E/A 0.21, CI 0.1 to 0.32;
p=<0.001).
Conclusions: BMI has a J curve relationship with HF risk and
paradoxically an inverse relationship with HF related mortality.
Importantly, purposeful weight reduction results in improvement in
cardiac indices suggesting other factors such as cachexia and ‘additional
causes’ of HF may be responsible for

Abstract
Introduction: Percutaneous transcatheter closure with an Amplatzer
septal occluder (ASO) has been widely accepted as a standard treatment
of atrial septal defects (ASDs). Complete atrioventricular block (CAVB)
following ASD closures with an ASO has been reported in several studies.
However, little has been reported on the subacute onset of CAVB without
early post procedural arrhythmias.
Methods:N/A
Results: A 58-year-old female was referred to our hospital for an ASD
closure with an ASO. The ECG revealed PR prolongation (228ms) with
complete right bundle branch block and a paroxysmal atrial tachycardia
(PAT) was frequently documented. Cardiac catheterization revealed a Qp/
Qs ratio of 1.97 with a mean pulmonary artery pressure of 12mmHg. The
transesophageal echocardiogram (TEE) revealed a 21mm secundum
type ASD with enlargement of the right atrium and ventricle. All of the
rims around the ASD were over 5mm except for the aortic rim that was
4.6mm. The patient then underwent percutaneous closure of her ASD
with a 24-mm ASO without any complications. During hospitalization,
the clinical course was uneventful and the patient was discharged on
post-operative day (POD) 2. However, she was transported to another
hospital by ambulance because of dizziness and lightheadedness on POD
31. Her ECG showed CAVB and she was transferred to our hospital after a
temporary pacemaker insertion. Incessant CAVB with ventricular pacing
and PAT occasionally emerged. The laboratory data, ECG, and cardiac
MRI indicated no evidence of ischemia or an electrolyte imbalance. A
pericardial effusion, migration, and mechanical pressure of the ASO
on the surrounding tissue were also ruled out by TEE and 3D-CT. Her
incessant CAVB did not improve during hospitalization and a permanent
dual chamber pacemaker was implanted.
Conclusions: We experienced a subacute onset of CAVB following an
ASD closure with an ASO. Our case suggested that subacute CAVB could
occur even without early post procedural arrhythmias and a long careful
follow-up is required if conduction disturbances are observed before the
procedure.
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LOW SHOCK RATES IN ICD PATIENTS WITH NOVEL
DETECTION ALGORITHMS: COMPARISON OF JAPANESE
AND NON-JAPANESE IN THE PAINFREE SST STUDY.
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Results: Differences were found in baseline characteristics between the
cohorts. Japanese patients had higher LVEF (44% vs. 31%, P < 0.001),
more secondary prevention (54% vs. 29%, P < 0.001), less ischemic
cardiomyopathy (17% vs. 45%, P < 0.001), and higher prevalence of
permanent AF (19% vs. 9%, P < 0.001). The appropriate shock rates
in Japan and OJPN at 12 months were 14% and 13%, respectively (P
= 0.76). The inappropriate shock (In-S) rates at 12 months were 2.9%
and 1.8% (P=0.018 by the log-rank test). The In-S rate was significantly
higher especially in Japanese patients with a single chamber ICD,
likely due to higher prevalence of permanent AF (35% vs. 11%, P <
0.001). After propensity matching to adjust for the difference of baseline
characteristics, there was no statistical difference in In-S rate between
Japan and OJPN (P = 0.56).
Conclusions: There was no difference of appropriate shock rate between
Japan and out of Japan. The inappropriate shock rate was higher in
Japan due to baseline characteristics including a higher prevalence of AF.
However, there was no difference after the adjustment. The inappropriate
shock rate was very low in Japan.

Abstract
Introduction: The PainFree Smart Shock Technology (SST) study showed
a low ICD inappropriate shock rate. However, the majority of patients was
from Western countries with patient characteristics that were different
from Japanese patients. Appropriate and inappropriate ICD shock rates
with the novel SST detection algorithms in Japanese patients are still
unknown.
Methods: All 2,770 patients in the PainFree SST study (Japan: N = 181,
Out-of-Japan [OJPN]: N = 2,589) were included in this analysis. Propensity
score matching was applied to compare the shock rates with adjusted
baseline characteristics between the cohorts.
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INCIDENCE AND MECHANISM OF CHRONIC
PULMONARY VEIN RECONNECTION AFTER ADDITIONAL
RADIOFREQUENCY APPLICATION AT THE FIRST
ISOLATION

ENDURANCE ATHLETES WITH ATRIAL FIBRILLATION
HAS NO LEFT ATRIAL SUBSTRATE EXPRESSED AS LOW
VOLTAGE ZONE AND HAVE A BETTER OUTCOME AFTER
PULMONARY VEIN ANTRUM ISOLATION
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Abstract
Introduction: Durability of Pulmonary vein isolation (PVI) lesion is still a
concern. The aim of this study is to determine the influence of provoked
pulmonary vein reconnection (PVR) and additional radiofrequency (RF)
application at first procedure on PVR at second procedure.
Methods: We retrospectively enrolled 24 consecutive patients who
underwent second procedures for recurrent atrial tachyarrhythmia
after first PVI between 2010 and 2015 in our institution. During the first
procedure, durability of PVI was assessed and additional RF application
was performed if PVR was provoked after either 30 minutes waiting period
from the first isolation or adenosine infusion after the waiting period
(early PVR). Exact location of PVR was acquired. The incidence of PVR and
the location of gaps were also investigated in second procedures.
Results: In 26 out of 87 PVs (29.9%), early PVR were identified in first
procedures. In spite of additional RF application, the PVR in second
procedures remained to be frequent in both early PVR and no-early PVR
veins (42.3% vs 47.5%, P=0.81). In the 26 early PVR veins, 8 locations
(30.8%) of early PVR matched those of PVR in second procedures.
Conclusions: Even though additional RF application is an effective
approach to maintain durable lesion, the long term incidence of PVR was
still high, and this may be undetectable by both 30 minutes waiting period
and adenosine infusion.
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Abstract
Long-term endurance sports have recently been recognized as one of risk
factors for atrial fibrillation (AF). The purpose of this study was to examine
the AF substrate expressed as low voltage zone (LVZ) and the efficacy of
pulmonary vein antrum isolation (PVAI) for endurance athletes.
Endurance athlete was defined as individuals who had performed
endurance sports >3hrs/week for ≥10years. Patients of ≥65 years old,
with structural heart disease, ≥1 of CHADS2 score except for mild
hypertension, and prior AF ablation were excluded. Thirty-six athletes
(Group A, non-paroxysmal=18) and 99 non-athletic patients as a control
(Group B, non-paroxysmal=20) were examined. Existence of LVZs, defined
as bipolar voltage of <0.5mV in the left atrium (LA), was evaluated during
sinus rhythm using NavX. PVAI was performed in both groups and longterm outcome after a single session was compared.
LVZs were identified only in 2 (6%) in Group A while 20 (20%) in Group
B (p=0.026). During 26±17 month follow-up, 31 (89%) in Group A and 62
(63%) in Group B had no recurrence after a single procedure (p=0.0379,
figure). Univariate analysis revealed athlete and absence of LVZs as
predictors of success, and multivariate analysis revealed athlete as an
independent predictor.
The majority of endurance athletes with AF had no LA substrate
expressed as LVZ, hence PVAI alone seemed to be very effective for the
athletic patients.
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P-WAVE LATE POTENTIAL MEASURED BY SIGNALAVERAGED ELECTROCARDIOGRAM INDICATES
CORRELATION WITH LEFT ATRIUM LOW VOLTAGE
AREAS.

CATHETER ABLATION OF INCESSANT PREMATURE
VENTRICULAR CONTRACTIONS TRIGGERING
VENTRICULAR FIBRILLATION STORM IN AN ADOLESCENT
WITH LONG QT SYNDROME
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Abstract

Abstract
Background: Atrial low voltage areas (LVAs) are suggested to be related
to maintenance of atrial fibrillation (AF). The aim of this study was to
evaluate the left atrium (LA) electric remodeling measured by signalaveraged electrocardiogram (SAECG).
Methods and Results: For 91 paroxysmal and 41 persistent AF patients,
contact bipolar voltage maps of LA were constructed during sinus
rhythm using Ensite. SAECG was performed in all patients. In persistent
AF group, signal-averaged P-wave duration (SAPWD) was longer than
paroxysmal AF group (148±16 msec vs. 134±15 msec, p<0.0001) and
Root-mean-square-voltages for the last 20 msec (RMS20) of P-wave was
smaller than paroxysmal AF group (2.9±1.0 μV vs. 3.8±1.8 μV, p=0.0053).
In P-wave Late Potential positive group, LVAs were larger than negative
group (median 15.5, IQR 23.0 cm2 vs. 10.1, 12.5 cm2, p=0.0004). The
larger LVAs patients had a longer SAPWD, grater LA volume index, and
higher CHA2DS2-VASc score than smaller LVAs patients. Multiple logistic
regression analysis revealed that the length of SAPWD was significantly
correlated with the LVAs (odds ratio 17.129, 95%CI 1.232-3.415, p=0.0044).
Conclusion: LVAs were significantly associated with prolonged SAPWD.
Thus SAECG may assess LA electrical remodeling without invasions.
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Introduction: Ventricular fibrillation (VF) storm in a patient with long QT
syndrome (LQTS) can be triggered by premature ventricular contractions
(PVCs). We present a patient with LQTS who underwent emergency
catheter ablation for incessant PVCs triggering VF storm.
Methods:N/A
Results: A 16 year-old girl presented to our emergency center for loss
of consciousness. Six years ago, she was diagnosed with frequent PVCs
(36%) with 7 triplets on holter at another hospital. On arrival at our
hospital, she was fully recovered from unconsciousness spontaneously.
Her initial ECG showed sinus rhythm with frequent PVCs bigeminy. Two
hours after the admission, VF occurred. VF episodes were non-sustained
but deteriorated to sustained. VF storms were triggered by PVCs which
were an R on T pattern. Defibrillation was required over 5 times. The
QTc interval is 478 ms. Antiarrhythmic agents were not effective. She
underwent emergency catheter ablation. The PVCs that induced VF had
left bundle branch block pattern and inferior axis. It suggested that
the origin of PVCs was from the right ventricular outflow tract (RVOT).
The target site was localized by pace mapping and activation mapping.
The radiofrequency energy was applicated at the earliest activation site
(-47 ms) on the posterior wall of RVOT. After successful ablation, PVCs
triggering VF disappeared. VF has not recurred.
Conclusions: This case report suggests that the ablation of the origin
of PVCs triggering VF storm in LQTS is effective for the elimination of
VF storm. So, it can help the adolescent with LQTS to avoid or delay the
implantation of implantable cardioverter defibrillator.
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ZIP SURGICAL SKIN CLOSURE HAS SHORTER CLOSURE
TIMES AND SIMILAR SCAR COSMESIS VS. SUTURE
CLOSURE FOR CIED IMPLANTATION
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Abstract
Objective: To compare ZIP Surgical Skin Closure Device(ZIP) with sutures
for skin closure after CIED placement.
Methods: After CIED implant, 40 pts (25 male; 23 pacemaker, 17 ICD)
were prospectively randomized to 4-0 vicryl suture(n=19) or ZIP(n=21),
a non-invasive, adjustable adhesive device for incision closure(Fig. A).
Primary outcomes were closure time of superficial skin layer and scar
cosmesis, rated by surgeon, patient and plastic surgeons at 3-month(Fig.
B). Other endpoints were patient pain and closure-related adverse events.
Results: With similar incision length (4.6±.23 vs 4.7±.29cm, p=NS), ZIP
had shorter overall closure time (78±6.6 vs 216±21.5sec.; p<0.001) and
mean closure time/cm (18.0±2.0 vs 50.1 ± 6.7sec/cm; p<0.001) vs. sutures.
There was similar scar cosmesis, subject pain at discharge, 2-weeks, and
3-months and no closure-related adverse events.
Conclusions: For patients undergoing a CIED procedure, incision closure
with ZIP is faster than conventional sutures with similar scar cosmesis,
incisional pain and no closure-related adverse

NATIONAL EXPERIENCE OF HYPERTROPHIC
CARDIOMYOPATHY
Authors
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Abstract
Introduction: The clinical profiles of hypertrophic cardiomyopathy (HCM)
is unknown locally.The objective is to describe our clinical experience of
HCM at RIPAS Hospital.
Methods:
From March 2011 to March 2015, patients having echocardiographic/MRI
findings consistent with HCM were included. Majority were diagnosed
incidentally or on family screening. The HCM RISK-SCD calculator
was used to determine 5-year risk of sudden death(doc2do.com/hcm/
webHCM.html).
Results: 23 patients had HCM (mean age: 51.3+/-12.0 years; 78.3%
males).16 were asymptomatic, 3 had palpitations, 1 had atypical chest
pain, 1 had NYHA Class II exertional dyspnoea in context of systolic heart
failure, 1 had giddiness and 1 had NYHA Class II exertional dyspnoea and
palpitations. None had syncope or cardiac arrest. 3 had family hisory
of sudden death. 5 had family history of HCM. 3 had left ventricular
outflow tract gradients of >=30mmHg, 3 had non-sustained ventricular
tachycardia (NSVT), 2 had left ventricular wall thickness >=30mm, and
1 had exercise-induced hypotension. 9 had electrophysiological (EP)
studies. 5 had negative EP testing (4 asymptomatic,1 had palpitations
and exertional dyspnoea without syncope or NSVT). 4 had positive EP
testing (none had syncope; 2 were asymptomatic,1 had giddiness, and 1
had palpitations and NSVT; 3 had implantable cardioverter defibrillators
{ICDs};1 asymptomatic patient declined ICD).
1 patient having palpitations and NSVT had ICD without EP study (HCM
RISK-SCD 3.5%).1 symptomatic young patient whose HCM RISK-SCD was
high (9.9%) could not afford ICD.
During a mean follow-up of 16.3+/-12.3 months, 2 had atrial fibrillation,
and 1 had systolic heart failure requiring biventricular ICD. There was no
sudden death. 1 patient having positive EP study (HCM RISK-SCD 3.9%)
had appropriate ICD shock for VT. None had inappropriate ICD shocks.
The HCM RISK-SCD was <4% in 11, ≥4% and <6% in 1, and ≥6% in 1. Mean
HCM-RISK SCD was 2.8%. Due to a lack of clinical records, the prognostic
indicator was undeterminable in 10 patients.
Conclusions: In our cohort, overall risk profile seemed low with no
occurrence of sudden death. EP testing appeared to have been somewhat
useful in our low to intermediate risk patient. The incidence of appropriate
ICD therapies was low.

176

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

Poster abstracts
SATURDAY POSTERS SESSIONS 1

SATURDAY 21 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
9:00:00 AM - 12:00:00 PM
PVCS AND IMPAIRED SYSTOLIC FUNCTION - RESULTS OF
ABLATION IN ECTOPY-MEDIATED CARDIOMYOPATHY

VENTRICULAR ARRHYTHMIA ABLATION FROM THE LEFT
VENTRICULAR SUMMIT: A SINGLE CENTRE EXPERIENCE

Authors

Authors

Adam Lee, Daniel Wright, Oscar Davison, John Betts, Russell Denman
and Haris Haqqani. The Prince Charles Hospital, Chermside, Australia

Adam Lee, Daniel Wright, John Betts, Oscar Davison, Russell Denman
and Haris Haqqani. The Prince Charles Hospital, Chermside, Australia

Disclosures

Disclosures

A. Lee: None. D. Wright: None. O. Davison: None. J. Betts: None. R.
Denman: None. H. Haqqani: A - Consulting Fees/Honoraria; 1; Medtronic,
Biotronik. I - Research Grants; 2; Biosense Webster.

A. Lee: None. D. Wright: None. J. Betts: None. O. Davison: None. R.
Denman: None. H. Haqqani: A - Consulting Fees/Honoraria; 1; Medtronic,
Biotronik. I - Research Grants; 2; Biosense Webster.

Abstract

Abstract

Introduction: Whilst premature ventricular complexes (PVCs) usually
occur in structurally normal hearts, some pts have reduced LV systolic
function on presentation. We aim to review the characteristics of patients
with frequent PVCs and LV systolic dysfunction.

Introduction: The left ventricular (LV) summit is a recognised site of
origin of idiopathic ventricular arrhythmias (VA). Ablation of VA arising
from this area can be challenging due to coronary venous anatomy,
epicardial breakout, and coronary arterial proximity. We aim to review
the characteristics and outcomes of pts who underwent LV summit VA
ablation at our centre.

Methods: We reviewed consecutive pts referred for PVC ablation between
2011 and 2015. Those with impaired systolic function (defined as LVEF <
50% on TTE) were compared to a control group of PVC pts with normal
systolic function.
Results: Of pts referred for PVC ablation, 23/72 (32%) were found to
have low LVEF. Pts with impaired LV function had a higher PVC burden
compared to those with normal function. There was no difference in
symptom duration. In those with paired results, there was a significant
improvement in LVEF (35.5% to 53.0%, p < 0.001) following ablation.
The PVCs from low LVEF pts were more likely to be arising from noninfundibular foci, most commonly the LV summit (24%), the LV papillary
muscles (18%), aortomitral continuity (15%), and aortic sinuses of Valsalva
(15%). Success rates for suppression of ectopy were comparable in both
groups.
Patient and Procedural Characteristics

Age (years)

LVEF < 50%
(n = 23)

LVEF ≥ 50%
(n = 49)

p-value

54.7 ± 13.5

50.1 ± 16.6

0.25

Symptom duration (months)

29.0 ± 24.5

34.3 ± 35.1

0.61

Pre-procedural LVEF (%)

37.6 ± 7.8

60.7 ± 5.4

< 0.001

Post-procedural LVEF (%)

53.0 ± 11.8

55.9 ± 5.9

0.45

Pre-procedural Holter
burden (%)

39.0 ± 15.8

16.9 ± 12.9

< 0.001

Post-procedural Holter
burden (%)

4.3 ± 7.9

2.4 ± 5.7

0.47

Acute Success

20/23 (87%)

41/49 (84%)

0.81

Non-infundibular site of
origin

21/23 (91%)

25/49 (51%)

0.002

Methods: All pts referred for VA ablation between 2011 and 2015 were
retrospectively reviewed. Clinical, electrophysiologic and imaging data
were analysed.
Results: Of pts with idiopathic VA, 20/78 (26%) pts were identified as
having VA arising from the LV summit by activation and pace-mapping.
The mean age was 55 ± 13.6 years, 12/20 (60%) were males and the mean
LVEF was 49.6 ± 14.4%. The mean duration of symptoms prior to ablation
was 38.4 ± 29.4 months. The mean PVC burden was 30.0 ± 18.2% preablation and 4.2 ± 8.6% post-ablation. The VA ECG morphology showed a
mean V1 R wave duration of 107.6 ± 27.1 ms, a mean maximal deflection
index (MDI) of 0.66 ± 0.08 and a precordial R/S pattern break in 7/20 (35%).
Activation mapping showed earliest breakout sites to be 33 ± 17.6 ms
pre-QRS.
Attempted ablation via the anterior interventricular vein (AIV) or great
cardiac vein (GCV) was possible in 8 patients. Of these 7/8 (88%) had a
successful outcome. The remaining 12 patients were unable to undergo
ablation via the AIV/GCV due to coronary artery proximity in 7/12 (58%),
coronary venous access issues (3/12) and high impedance during
ablation in 2/12 (17%). Of these, 7/12 had their VA successfully ablated
from adjacent sites. 3 pts had pericardial access obtained but none
were successfully ablated from the epicardium. Pericardial tamponade
occurred during pericardial access in 1 pt. There were no other
complications.
Conclusion: Ablation of VA arising from the LV summit is challenging.
Outcomes are best when ablation is able to be performed via the AIV/
GCV. Epicardial mapping is rarely required. Although challenging coronary
venous anatomy and coronary arterial proximity may require ablation to
be performed from adjacent sites, outcomes can still be satisfactory in
these cases.

Conclusions: Pts referred for PVC ablation who have impaired LV function
had a higher PVC burden and were more likely to have a non-infundibular
source of ectopy. Ablation is worthwhile in this group as a proportion
have an ectopy-mediated cardiomyopathy that may improve following
successful PVC ablation.
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Abstract

Abstract

Introduction: The LV papillary muscles (PM) are a unique intra-cavitary
site of origin of idiopathic ventricular arrhythmias (VA) or premature
ventricular complexes (PVCs). We aim to review the characteristics of pts
undergoing ablation of VAs arising from the LV PMs from our centre.

Introduction: Idiopathic left septal verapamil-sensitive fascicular VT
has been described in association with an LV false tendon, although not
previously definitively implicated in its pathophysiology. We describe a pt
in whom critical components of the reentrant circuit were mapped to a
false tendon.

Methods: All patients referred for PVC ablation from 2011 until 2015 were
retrospectively reviewed. Those who underwent ablation of either the
anterolateral or posteromedial LV PMs were identified and compared to a
control group of pts who underwent ablation of PVCs from other sites over
the same period.
Results: PM ablation was performed in 11 pts, whilst 66 patients
underwent ablation at other sites. In the PM group, VA arose from the
posteromedial PM in 7/11 (64%), the anterolateral PM in 1/11 (9%) and
both 3/11 (27%). Mitral valve prolapse (MVP) occurred in 6/11 (55%) of the
PM group compared to none in the controls (p < 0.001). PM ablation was
successful in 4/6 (67%) pts with MVP and in 5/5 (100%) pts without MVP.
Pts undergoing PM ablation required longer procedural times and more
RF lesions, though less fluoroscopy time. Intracardiac echocardiography
(ICE) with image integration was used in all PM cases. There was 1
complication in the PM group (small femoral AV fistula) and 1 in the
control group (tamponade during pericardial access).
Patient and Procedural Characteristics
PM PVC
Ablation (n = 11
pts)
Age (years)
48.5 ± 19.0
Pre-ablation LVEF
49.2 ± 10.7
(%)
Pre-ablation Holter
32.5 ± 10.6
PVC burden (%)
Mitral valve prolapse 5/11 (55%)
Acute Success
9/11 (82%)
Use of ICE
11/11 (100%)
Procedure Duration
275.5 ± 85.5
(mins)
Fluoroscopy Time
18.6 ± 12.4
(mins)
RF Lesions
34.8 ± 24.9

Other PVC
P-value
Ablation (n = 66)
52 ± 14.8

0.49

54.4 ± 12.7

0.23

21.2 ± 16.0

0.34

0/66 (0%)
54/66 (82%)
14/66 (23%)

< 0.001
1.00
< 0.001

215.4 ± 62.5

0.007

32.3 ± 19.7

0.03

12.5 ± 9.2

< 0.001

Conclusions: There is a strong association between MVP and PM VAs. This
association may be due to mechanical PM stretch and requires further
study. Compared to other sites of PVCs, PM ablation requires longer
procedure time, use of ICE and more RF lesions. Acute success rates are
excellent.
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Methods: NA
Results: A 32 year old male presented with palpitations. His ECG
demonstrated a wide complex tachycardia (rate 137 bpm, QRS width 120
ms) with a right bundle, left superior axis and VA dissociation. VT was
easily inducible with ventricular PES. Intracardiac echocardiography (ICE)
demonstrated the presence of a false tendon. Mapping of this structure
revealed discrete Purkinje potentials 35 ms pre-QRS with concealed
entrainment and near perfect post-pacing intervals. RF ablation at this
site terminated the VT within 5 s, however stability was problematic due
to catheter dislodgement on tachycardia termination. This was overcome
with ablation during ventricular entrainment pacing. No further VT was
inducible despite aggressive PES at the end of the case.
Conclusion: This unique case of idiopathic fascicular VT occurred in
a patient in whom ICE was used to define the presence of an LV false
tendon. Unlike prior reports of this association however, entrainment
mapping was used in conjunction with ICE to prove that critical
components of the reentrant circuit were located on the LV false tendon.
Catheter stability and subsequent successful outcome were achieved by
ablating during entrainment pacing.
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Introduction: Remote monitoring can improve patient safety by earlier
detection of events such as malignant arrhythmias and component
malfunction. We report our experience with remote monitoring in a
tertiary hospital in South-East Asia.

Abstract

Methods: Patients with remotely monitored cardiac implantable electronic
devices were enrolled. The remote monitoring transmissions were via
Carelink (Medtronic, Minneapolis, MN, USA), Biotronik Home Monitoring
(Biotronik, Berlin, Germany) and Merlin (St Jude Medical, Inc, St Paul,
MN, USA) with alert configurations at default settings. The number and
nature of alerts transmitted were recorded, with particular attention to
those requiring early intervention by the physician.
Results: 102 patients with 34 pacemakers, 57 ICD and 11 CRT-D devices
were recruited. Patients were followed up over a mean±SD of 8 ± 8
months.
A total of 253 remote transmissions and 156 office checks were
performed. Out of 253 remote transmissions, 130 (51.3%) were
unscheduled after being triggered by alerts.
Overall, there were 250 alerts in total, with 221 (88.4%) alerts arising
from remote transmissions and 29 (11.6%) from in-office checks. The 221
remote transmission alerts consisted of atrial rate alerts (53.4%), followed
by ventricular rate alerts (17.2%), VT/VF alerts (7.2%), SVT alerts (9.5%),
lead alerts (3.2%), pacing percentage alerts in CRT-D (1.8%), fluid status
monitoring alerts (0.9%) and others (6.8%). Only 14 (6.3%) remote alerts
required further physician action - the majority of these were from VT
alerts (50.0%), followed by lead alerts (21.4%) and fluid status monitoring
alerts (14.3%). Further physician action was carried out within 24 hours in
all cases.
Conclusions: Remote monitoring is a proven platform to improve patient
safety outcomes. However, there is potential for a large amount of
information to be transmitted if left at default settings, with only a small
percentage of these alerts requiring time-sensitive intervention by the
physician. This can adversely affect its cost-effectiveness. Thus, there
is a need for individualised customization of alert settings to reduce
unnecessarily triggered remote transmissions.

Introduction:
Radiofrequency catheter ablation (RFCA) for asymptomatic atrial
fibrillation (AF) is not indicated due to limited data on it’s clinical efficacy.
This study evaluated the change in oxygen kinetics and cardiopulmonary
performance parameters after RFCA for asymptomatic (Canadian
Cardiovascular Society-Severity of AF scores = 0) Chronic AF patients.
Methods: A total of 57 patients with asymptomatic chronic AF (age 60 ± 9
year-old, 89.5% male, AF duration 51 ± 49 months) divided into 2 groups
according to sinus rhythm conversion via RFCA: Group 1 (Rate control,
n=32); Group 2 (Rhythm control, n=25). The patients who achieved sinus
rhythm by antiarrhythmics (n=20) and cardioversion (n=4) were excluded.
All underwent two times of treadmill cardiopulmonary exercise tests
(modified Bruce protocol, Quark CPET®, COSMED, Italy) before and after
each treatment (follow-up periods, 250 ± 181 days). Peak oxygen uptake
(Peak VO2, ml/min/Kg) as aerobic capacity, O2-pulse at peak (ml/beat) for
cardiovascular response, and the slope of the increase in ventilation to the
increase in CO2 output (VE-VCO2 slope) for gas exchange were compared.
Results: The Group 1 patients were older (62 ± 7 vs. 57 ± 10 year-old) and
had longer duration of AF (63 ± 52 vs. 36 ± 39 months) than the Group 2
patients. The O2-pulse at peak were much increased in Group 2 during
follow-up periods (Group 1, from 10.0 ± 3.1 to 10.6 ± 3.1, P=0.137; Group 2,
12.1 ± 3.8 to 15.4 ± 3.8, P=0.003). During exercise, maximal exercise heart
rate was significantly lower in Group 2 after treatment (Group 1, 162±25
vs. Group 2, 128±29 bpm, P<0.001). However, the value of Peak VO2 and
VE-VCO2 slope were not different between before and after treatment, and
between 2 groups.
Conclusions: The results from the present study indicate that
improvement of maximal aerobic capacity and exercise tolerance are
negligible in asymptomatic patients with chronic AF following successful
catheter ablation.
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Abstract

Introduction: This study aimed at assessing functional and substrate
remodeling of the left atrium (LA) after ablation of atrial fibrillation (AF)
guided by complex fractionated atrial electrograms (CFAE).

Introduction: Patients who survive a myocardial infarction (MI) are at
risk of serious events such as sudden cardiac death (SCD). Although
the implantable cardioverter-defibrillator (ICD) reduces mortality after
MI, there is no reliable method to predict SCD. Because of the relatively
low accuracy of Left ventricular ejection fraction (LVEF), noninvasive
measures of autonomic tone and cardiac electrical substrate have been
developed to identify patients at risk of SCD. Recent studies have reported
that heart rate turbulence (HRT) and T-wave alternans (TWA), which can
be assessed simply using 24-hr Holter electrocardiogram is a significant
index for cardiac events.
Methods: A total of 464 patients who was first diagnosed with myocardial
infarction and treated with percutaneous coronary intervention (age 63
± 12, 70.9% male) were analyzed. All patients performed 24-h Holter
ECG monitoring during hospitalization (mean duration after MI 2.7 ± 1.8
days) to measure HRT, modified moving average method (MMA)-TWA and
other conventional parameters. HRT was determined positive when both
turbulence onset and turbulence slope were abnormal and MMA-TWA was
determined positive when the maximal voltage was > 64 μV. The cardiac
mortality and sudden cardiac death were analyzed for 2 years.
Results: HRT was positive in 48 patients (10.3%) and MMA-TWA was
positive in 250 patients (53.9%). During 2 years follow-up, 23 patients
(4.9%) were died from cardiac disease, including 19 patients (4.1%) with
SCD. On univariative analysis, HRT was a significant predictor for cardiac
death (Hazard ratio, 4.29; 95% C.I. 1.66-10.98; P = 0.003) and SCD (Hazard
ratio, 5.75; 95% C.I. 2.14-15.41; P = 0.001). On multivariative analysis, HRT
had the significant value, with a hazard ratio of 3.25 (95% C.I. 1.09-9.74,
P = 0.035) for SCD. Older age, lower LVEF, non-use of beta-blocker,
presence of non-sustained ventricular tachycardia were another predictor
of cardiac events. However, MMA-TWA can not predict cardiac events in
this study.
Conclusions: The present study revealed that HRT was a significant
predictor of SCD. However, MMA-TWA can not predict cardiac events in
acute phase of myocardial infarction.
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Methods: Twenty nine patients (23 men; age: 54±9 years) with paroxysmal
and persistent AF were studied using cardiovascular magnetic resonance
(CMR) at baseline and at 12-month intervals following ablation (successful
ablation group) and one day before redo procedure (relapse group). Left
atrial diastolic and systolic volumes were measured by cine imaging
applying Simpson’s method. The low gadolinium enhancement (LGE)
stage was defined based on delayed enhancement volume area divided by
LA volume (Stage 1: ≤5%, Stage 2: ≤15%, Stage 3:≤ 25%, Stage 4: ≤ 35%).
LA emptying fraction (LAEF) were calculated from transvalvular flow
profiles using velocity encoded (VENC) CMR. LA volume and extent of low
gadolinium enhancement (LGE) was assessed using CMR.
Results: In all patients, LA diastolic volumes decreased significantly from
102±39 ml to 71±30 ml (p <0.01) after ablation. Compared to patients
with relapsed AF, patients with successful ablation showed significantly
smaller LA diastolic volume (at baseline: 92±33 ml vs. 118±43 ml, p=0.04;
follow up: 61±12 ml vs. 90±41 ml, p=0.01). At follow up, there was a
statistical trend of higher LAEF in successful ablation group compared to
patients with relapse group (38±15% vs. 26±11%, p=0.064). While, at index
procedure, the mean of LGE stage was similar between two group, that
was insignificantly higher in patient with recurrence compared to those
with freedom from recurrence (mean of LGE stage at baseline: 1.5±0.9
vs. 1.5±1.0, p=0.98; mean of LGE stage at follow-up: 2.8±1.1 vs. 3.5±0.7,
p=0.15). The change of LGE stage in baseline and follow-up CMR was
insignificantly higher in relapse group compared to successful ablation
group (1.3±1.1 vs. 1.9±1.3, p=0.19).
Conclusion: Regardless of restoration of sinus rhythm, a significant
decrease of left atrial diastolic volumes were induced by CFAE ablation
in patients with AF. Patients free from recurrence after ablation showed
smaller LA diastolic volume at baseline and higher LAEF at follow up
CMR.
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Introduction: 2012 HRS/EHRA/ECAS expert consensus statement on
catheter and surgical ablation of atrial fibrillation (AF) recommended
that anticoagulation should be used for at least 2 months following an AF
ablation. This study investigated the safety and clinical outcome of short
term usage of warfarin in patients with low risk after AF ablation.

Introduction: It is well known that early recurrence of atrial
tachyarrhythmias (ERAT) following atrial fibrillation (AF) ablation is
related to higher late recurrence (LR). Because AF begets AF, earlier
restoration to sinus rhythm can decrease the occurrence of LR. However,
the clinical outcomes of early cardioversion (ECV) in patients with ERAT
has been rarely reported. This study is sought to prospectively compare
the rate of LR after ECV vs. those without ECV.

Methods: The post-ablation thrombogenic risk was stratified based on
CHA2DS2-VASc score. Patient with low risk (male: score 0-1; female: score
1-2) was randomized to short-term warfarin group (1 month) or long-term
warfarin group (3 months) after AF ablation. Estimated sample size was
375 patients and 95 patients were enrolled. Among them, 68 patients (55
males; 52+/-10 years old) with follow up duration of more than six month
were selected. The stroke or transient ischemic attack (TIA) related to
procedure was assessed.
Results: The mean follow-up duration was 9+/-3 months. The short-term
group was older than long-term group with a statistical trend (short-term:
55+/-11 vs. long-term: 50+/-14, p=0.09). However, there was no significant
difference in CHA2DS2-VASc score between two groups (short-term: 0.8
+/-0.7 vs. long-term 0.8+/-0.8, p=0.78). An event of stroke or TIA related to
procedure did not occur during blanking period in both groups. There was
no significant difference in sinus rhythm maintenance between two groups
[Within 30 day after ablation: short-term 33/37 (89.2%) vs. long-term
29/31 (93.5%), p=0.68; from 31 day to 90 day after ablation: short-term:
31/37 (83.8%) vs. long-term group: 27/31 (87.1%), p=0.74]. The PT-INR
within target range (INR 2.0-3.0) was similarly maintained between two
groups [short-term 12/37 (32.4%) vs. long-term 14/31 (45.2%), p=0.28].
Gastrointestinal bleeding was documented during blanking period in one
patient of long-term group.
Conclusions: Short term anticoagulation (<1 months) in patients with low
risk after AF ablation did not increase the incidence of peri-procedural
stroke or TIA.

Methods: Patients with ERAT was randomized to ECV group or
observation group. Estimated sample size was 292 patients and 60
patients were enrolled. Among them, 40 patients (34 males; 58+/-9 years
old; 7 paroxysmal AF) with follow up duration of more than six month
were selected. Recurrence was defined as atrial tachycardia (AT) or AF
sustaining for more than 30 seconds.
Results: The mean follow-up duration was 11+/-3 months. Eighteen of
the 40 patients (45.0%) experienced LR during follow-up. There was no
significant difference between two groups (EC: 5AF, 7 AT, 15 sinus rhythm;
observation: 3 AF, 3 AT, 7 sinus rhythm, p=1.0). In Kaplan-Meier analysis,
ECV group did not show better clinical outcome compared to observation
group significantly (p=0.981). In ECV group, the mean number of
cardioversion (CV) was 2.1+/-0.5. Even though AT or AF sustained during
blanking period in observation group, sinus rhythm was spontaneously
restored in 9 of 17 patients without CV. There was a statistical trend that
patients in whom AF was terminated by CV during AF ablation had higher
LR compared to those with AF terminated by ablation [CV: 62.5% (10/16)
vs. ablation: 33.3% (8/24), p=0.098].
Conclusions: ECV increased the number of CV without improvement of
clinical outcome in patients with ERAT after AF ablation. Furthermore, in
patients with ERAT, sinus rhythm could be restored spontaneously after
blanking period. AF termination during procedure was only significant
factor leading to better clinical outcome in patients with ERAT.
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Abstract

Abstract

Introduction: Previous study suggested that atrial premature complexes
(APCs) are associated with future development of atrial fibrillation (AF)
and stroke. However, general population studies regarding this issue
are lacking in Asia. We examined whether APCs correlate with the
development of AF and stroke.

Introduction: The radiofrequency catheter ablation (RFCA) is an
established therapeutic option in atrial fibrillation (AF). However, there
are limited data regarding its efficacy in patients complicated with left
ventricular dysfunction. We evaluated the impact of RFCA for AF on
reverse remodeling in patients with LV dysfunction.

Methods: Out of a cohort database of 10,038 subjects, 44 subjects (age
56.3 ± 9.4 years) with APCs were identified. The presented dataset was
obtained by 1:8 propensity score matching and contained 44 subjects with
APC and 352 subjects without APC.

Methods: We retrospectively reviewed patients who had undergone
RFCA for AF from Jan 2010 to Jul 2014 in a tertiary referral hospital,
and selected those with left ventricular ejection fraction (EF) less than
45%. The echocardiographic parameters were compared between those
obtained at baseline and at follow up. Reverse remodeling (RR) was
defined as ≥15% reduction in left ventricular end-systolic volume.

Results: After a mean follow-up of 86.8 months, the risk of AF was
significantly higher in subjects with APCs (9.92 per 1000 person-years)
compared with those without APCs (1.95 per 1000 person-years) in
propensity score matched dataset (HR [95% CI] = 5.040 [1.204 - 21.098],
p = 0.027). However, the risk of stroke was not significantly different
between the subjects with (10.53 per 1000 person-years) and without (3.19
per 1000 person-years) APCs (HR [95% CI] = 3.264 [0.865 - 12.315], p =
0.081).
Conclusion: In general population, APCs are associated with development
of AF, but not with stroke.

Results: A total of 33 patients were included for this study. The mean
baseline EF was 36.2 ± 6.5 %. The median follow up period was 657 days
(25th: 209, 75th: 930). The RR occurred in 22 (66.7%) patients. The LV
function was normalized (EF≥55%) in 17 (51.5%) patients and worsened
in only 2 (6.1%) patients compared to baseline. The echocardiography at
follow up showed higher EF (51.8 ± 10.9 % vs. 36.2 ± 6.5 %, p<0.001), lower
left atrium diameter (40.7 ± 5.8 mm vs. 45.5 ± 5.7 mm, p<0.001) and lower
left ventricular end-diastolic diameter (52.7 ± 6.0 mm vs. 56.7 ± 7.9 mm,
p=0.001). During the follow up, AF recurred in 8 (24.2%) patients.
Conclusions: In this study, reverse remodeling was observed frequently
after RFCA for AF in patients with LV dysfunction. Large scale study is
required to validate our observation and to assess
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Abstract

Abstract
Introduction: Even though the 3-dimensional (3D) mapping system
substantially reduced the radiation exposure, the radiation hazard still
remains as one of major concerns in catheter ablation of atrial fibrillation
(AF). We evaluated the feasibility of low pulse digital fluoroscopy at 2~4
frames per second (FPS) in AF ablation.
Methods: We consecutively included patients who were scheduled
for index AF catheter ablation under 3D mapping system (Carto3,
BiosenseWebser, CA, USA) from January 2014 to May 2015 in a tertiary
referral hospital. Our institute started to set the fluoroscopy rate at 4
FPS in January 2014 and reset the rate at 2 FPB in September 2014. The
study subjects were divided into two groups according to the applied FPS;
4 FPS vs 2 FPS group. We compared the radiation exposure in terms of
fluoroscopic time, dose area product (DAP) and effective dose (ED) and the
incidence of acute complication between the two groups.
Results: A total of 133 patients were included, 57 in the 4 FPS group and
76 in the 2 FPS group. Complete isolation of the four pulmonary veins
was achieved in all patients by catheter ablation. The 4 FPS group showed
longer fluoroscopy time (median, interquartile range [Q1,Q3]), compared
to the 2 FPS group (25.4 [17.5, 35.1] min vs. 15.1 [10.7, 20.1] min, p<0.001).
The 4 FPS group showed higher DAP (599.9 [349.1, 1435.8] cGycm2 vs.
392.0 [289.7, 591.4] cGycm2, p=0.003) and ED (1.2 [0.7, 2.5] mSv vs 0.8 [0.6,
1.1] mSv, p=0.002) compared to the 2 FPS group. There was no difference
in the incidence of acute procedural complications.
Conclusions: This study demonstrated that the 4 FPS and 2 FPS
fluoroscopy settings are feasible in catheter ablation of AF. It was shown
that both the 4 FPS and 2 FPS settings emitted quite a low level of
radiation compared with the previously reported DAP in conventional
fluoroscopy setting, although the 2 FPS further reduced the radiation
exposure compared to the 4 FPS.

Introduction: Mitral isthmus (MI) ablation is one of the effective additional
substrate modifications in catheter ablation of atrial fibrillation (AF).
However, achieving bidirectional block across the MI is technically
challenging. We evaluated the clinical predictors for successful MI
ablation.
Method: We retrospectively reviewed the patients who had undergone
mitral isthmus ablation during catheter ablation of AF in our institute,
from January 2010 to May 2015. We compared the clinical characteristics
between patients with successful bidirectional MI block and those without.
Results: MI ablation was performed in 270 patients during the set period.
Among them, successful bidirectional block was accomplished in 188
(69.6%) patients. Additional ablation in coronary sinus was performed
in 78.2% (147/188) in patients with bidirectional block and 81.7% (67/82)
in those without. The total ablation time of MI was significantly longer
in patients who failed to achieve bidirectional block (33.9±16.3 min vs.
22.6±13.7 min, p<0.001). The patients who had successful MI block
showed shorter left atrium (LA) diameter (42.3±6.0 mm vs. 44.3±5.5 mm,
p=0.009) and lower left ventricle mass (165.1±41.6 g vs. 185.0±43.5 g,
p=0.001). In binary logistic regression model, the LA diameter (odds ratio
[OR]: 0.941, 95% confidence interval [CI]: 0.898-0.986, p=0.010) and left
ventricle mass (OR: 0.898, 95%CI: 0.893-0.996, p=0.001) were significantly
associated with achieving bidirectional MI block.
Conclusion: The success rate of mitral isthmus block was about 70% in
this study. Smaller LA diameter and LV mass were significantly associated
with achieving successful bidirectional block in MI ablation.
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Abstract

Abstract

Introduction: Heart rate (HR) is influenced by parasympathetic nervous
system through multiple ganglionated plexi (GP), which are placed under
epicardial fat of atrium. GP ablation occurred either intentionally or
unintentionally during radiofrequency catheter ablation (RFCA) of atrial
fibrillation (AF). We aimed to demonstrate clinical significance of the
change in HR after RFCA of AF.

Introduction: Maintenance of sinus rhythm after catheter ablation of atrial
fibrillation (AF) has improved clinical outcomes including endothelial
dysfunction. Plasma von Willebrand factor (vWF) has been well known as
a marker of endothelial dysfunction. We aimed to demonstrate the clinical
relevance of plasma vWF in the situation of catheter ablation for AF.

Methods: A total of 222 consecutive patients (71.9% male, 56±10.3 years
old) who underwent RFCA for paroxysmal AF were enrolled. Holter
recordings Up to 48 hours during sinus rhythm before and 6 months after
RFCA were analyzed for mean HR. An increase of HR was defined as more
than 5% of raise in mean HR between baseline and follow-up Holter. AF
recurrence was monitored according to 2012 ACC/AHA/ESC guidelines.
Results: Mean HR at baseline and follow up were 65.5 ± 10.7 beats/min
and 72.9 ± 10.2 beats/min, respectively. 153 patients (69.2%) showed an
increase in HR after the procedure. During mean 25 months follow-up,
AF recurred in 56 patients (25.7%). Mean HR was significantly higher
after RFCA regardless of the recurrence of AF, 65.3 ± 10.5 versus 73.5 ±
9.6 beats/min in patients who maintained sinus rhythm during followup period (paired t-test, P < 0.001), and 65.7 ± 11.4 versus 70.9 ± 11.6
beats/min in patients in whom AF recurred (paired t-test, P < 0.001). The
proportion of patients whose HR increased more than 5% was significantly
lower in patients in whom AF recurred (51.8% versus 75.3%, P = 0.001).
In multivariate analysis, the increased HR was independent predictor of
clinical recurrence of AF (OR 0.227, CI 0.08 ~ 0.648, p=0.006).
Conclusions: An increase of mean HR can be a predictor for recurrence
of AF after RFCA. Post-RFCA autonomic modulation might be related with
clinical recurrence of paroxysmal AF.
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Methods: Medical records of 214 patients with AF, who had underwent
catheter ablation and examined plasma vWF, were reviewed for clinical
data including underlying diseases, duration of AF, echocardiographic
parameters, medications and recurrence. Quantification of vWF level
(vWF:Ag) was obtained from blood sample the day before and 1-year after
the catheter ablation.
Results: Plasma vWF had statistical association with estimated
glomerular filtration rate (r=-0.296), age (r=0.265), N-terminal Pro BNP
(r=0.199) and E/E’ on echocardiography (r=0.183). Patients with type O
blood had lower plasma vWF compared to other ABO blood types There
was no significant prognostic factor for prediction of AF recurrence
after catheter ablation in the multivariate regression, however, patients
with recurrent AF had a trend toward lower 1-year vWF compared to
preprocedural vWF (P=0.062).
Conclusions: Plama vWF represented the some conditions related to
endothelial dysfunction. AF recurrence after ablation was independent
of the preprocedural or post 1-year vWF level with a trend toward a
decreased level of vWF compared to previous level.
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Abstract
Introduction: Left atrial (LA) remodeling is the main mechanism
responsible for the perpetuation of atrial fibrillation (AF). LA size is
a prognostic factor of recurrent atrial tachyarrhythmia after catheter
ablation. We hypothesized that acute volume overload occurred after
ablation using an open irrigated ablation catheter is associated with
recurrence of atrial tachyarrhythmia during follow up.
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Abstract

Methods: Total 300 consecutive patients who underwent AF ablation
(50.9% male, 63.3±11.1 years) were included from 2010 to 2011. Body
weight and height was checked before ablation and 3 days later. We
calculated body surface area (BSA) before and after ablation. Antiarrhythmic drug (AAD) was employed during the first three months after
ablation. The discontinuation of AAD was determined at the discretion of
the physicians. We evaluated the association between BSA change and
recurrence of atrial tachyarrhythmia.
Results: At baseline characteristics, recurrence group had longer time
of AF symptom onset (62.7±66.9 and 49.5±40.7, p=0.025), more persistent
AF type (58.8% and 39.1%, p=0.003), more AAD use (50.6% and 18.1%,
p<0.001), larger LA size (41.4±5.4 mm and 39.8±6.5 mm, p=0.033), and
larger BSA (1.84±0.2 and 1.79±0.2, p=0.043) than sinus rhythm (SR) group
(Table 1).
Early (<3 months) and late (3 months) recurrence rate was 30% and
28.3%, respectively. The BSA increased after ablation due to volume
overload during ablation. After ablation, the BSA in early recurrence
group increased more than that of SR group (0.036±0.016 and 0.017±0.014,
p<0.001) (Figure 1). Similarly, the BSA in late recurrence group increased
more than those with SR (0.026±0.018 and 0.021±0.017, p=0.032) (Figure
2). Hazzard ratio of BSA increment after ablation was 6.60 (p=0.001),
which was independent upon sex, AF type, AAD use after ablation,
procedure time, and LA size (Table 2).
Conclusion: Early and late recurrence rate is higher if acute volume
overload is increasing after ablation. Further larger prospective study
to see whether strict volume control after ablation is related to clinical
outcome after AF ablation.

Authors

Background: Either catheter ablation or pacemaker has been performed
for treating patients with tachycardia-bradycardia syndrome (TBS) and
atrial fibrillation (AF). However, there is a controversy whether catheter
ablation is the first-line therapy. We sought to compare the long-term
clinical outcomes between catheter ablation and pacemaker in patient
with TBS and AF, and investigated association between lengths of pause
and trigger sites.
Methods: Among total 114 consecutive patients with AF and TBS, 93
patients who underwent catheter ablation and 21 patients who received
implantation of pacemaker were studied.
Results: The use of post-procedural AAD was significantly reduced
in ablation group (69.9% to 34.4%, p<0.001), whereas increasing in
pacemaker group (42.9% to 81.0%, p=0.025). During the mean 81±7
months, the rate of freedom from AF/AT (atrial tachycardia) recurrence
was significantly less in pacemaker group compared to ablation group
(20.4% vs. 76.2%, by log-rank p<0.001). The rate of complications and
hospitalizations after the procedures were not different between two
groups. Pause on termination of AF was significantly longer in patients
with right atrium (RA)-trigger compared to left atrium (LA)- or non-trigger
(7.7±2.7, vs. 5.4±2.2 sec, p=0.009; vs. 5.1±1.9 sec, p=0.007) (Figure ).
Conclusions: This long-term follow-up data in patients with TBS and AF
showed that catheter ablation had clinical benefits of reduction in the
rate of AF/AT recurrence and use of AAD without increasing complication
and hospitalization compared to pacemaker. RA-triggered AF may lead to
prolonged pause in patients with TBS, suggesting need for careful followup.
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Abstract

Background: Cessation of oral anticoagulation (OAC) after ablation of AF
has been deemed controversial. In this study, we sought to evaluate the
relation between long-term results of successful catheter ablation and
the risk of ischemic stroke.

Introduction: It has been reported that obesity affects P-wave duration
and P-wave dispersion (PWD) related to disturbance in interatrial
conduction and an inhomogeneous propagation of the sinus impulse.
However, the relationships and change of PWD and left atrial (LA) volume
before and after bariatric surgery have not been studied well .We sought
to investigate the relationships and change of P-wave duration, PWD and
LA volume in the patients underwent bariatric surgery.

Methods: Total 1,548 consecutive patients who underwent catheter
ablation of AF were enrolled. The incidence of ischemic stroke during
longer than 2 years of follow up after catheter ablation is investigated. .
Results: At baseline characteristics, compared to AF recurrence group
(n=619), SR maintenance group (n=929) had shorter time of AF onset
(31months vs. 46 months, p<0.001), more paroxysmal AF (75% vs.
44%, p<0.001), and less hypertension (29% vs. 35%, p=0.007). However,
CHA2DS2-VASc score was not significantly different between two groups
(0.9 vs. 1.1, p=0.053).
The rate of ischemic stroke during mean 36 months of follow up after
ablation was 0.6%, which was significantly lower in SR group than
recurrence group (0.3% vs. 1.1%, log-rank p<0.001) Subananlysis in
SR group, the rate of stroke was significantly higher in patients with
≥4 CHA2DS2-VASc score than those with less 4 (4.3% vs. 0.2%, log-rank
p<0.001), even under optimal OAC.
Conclusions: This long-term follow up data in patients with AF who
underwent catheter ablation showed that SR maintenance was related to
lower rate of ischemic stroke, which was only observed in patients with
CHA2DS2-VASc score ≤3.
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Methods: Forty patients who underwent bariatric surgery for severe obese
(age=39±11 years, M:F= 10:30, body mass index (BMI)=36.9±6.1) were
studied. All subjects underwent conventional 12-lead electrocardiography
(ECG) and transthoracic echocardiography (TTE). After mean follow-up
one year, all subjects underwent the surgery were reexamined ECG and
TTE. P-wave duration were measured on the 12-lead ECG and LA volume
was measured using biplane disc method.
Results: There were significant differences between maximum P-wave
duration (Pmax)and PWD at one year before and after bariatric surgery.
(120±11 ms vs. 106±9 ms, p=0.001 for Pmax; 59±12 ms vs. 48±9 ms;
p<0.001 for PWD, respectively). Also, left atrium volume (LAV) and LAV
index (LAVi) were also decreased after operation compared with before
operation. (55.2±13.8 ml vs. 46.1±14.1 ml, p<0.001 for LAV; 26.8±6.8 ml/
m2 vs. 24.6±6.9 ml/m2, p=0.006 for LAVi, respectively). Correlation analysis
showed that PWD in patients underwent bariatric surgery was related to
LAVi after bariatric surgery(r=0.586, p=0.045).
Conclusions: Our data suggests that surgically induced weight
reduction is associated with significant decreased in PWD and LA
volume. We concluded that a disturbance in interatrial conduction and
a heterogeneitic propagation of the sinus impulse is associated with LA
volume in patient underwent bariatric surgery.
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Abstract

Abstract
Introduction: The clinical type of atrial fibrillation (AF) is key determinant
predicting outcome after rhythm control therapy. However, the clinical
type of AF is changeable, often converts from persistent to paroxysmal
AF, vice versa. We hypothesized conversion of persistent AF (PeAF)
to paroxysmal AF (PAF) with antiarrhythic therapy (AAT) is due to less
substrate-driven, therefore, is related to better outcome after catheter
ablation.
Methods: Out of 1643 patients who underwent ablation for AF, 22 patients
in whom AF converted from PeAF to PAF after AAT prior to ablation were
included. The rate of AF recurrence and ablation strategy are compared
with PAF group and PeAF group.
Results: In comparison of 3 groups’ characteristics, PeAF to PAF group
showed less frequency of structure heart disease and coronary heart
disease. There was no difference in mean age. The LA size and LV ejection
fraction of PeAF to PAF group was similar to those with PAF group.
The number of the patients who terminated AF only by pulmonary vein
isolation (PVI) was much higher in PeAF to PAF group, compared to that
of PeAF. In comparison of recurrence rate after first RFCA, the PeAF to
PAF group was similar to PAF group (P = 0.365) and better than PeAF (P =
0.042), even after PVI only.
Conclusions: The clinical characteristics and outcome after catheter
ablation of PeAF to PAF group are more likely those with PAF group. The
ablation strategy should be individualized according to AF

Background: Drug-induced bradycardia occasionally observed in patients
with atrial fibrillation (AF). It is an important but poorly characterized
common clinical problem. We aimed to identify the predictors of druginduced badycardia in patients with first-diagnosed AF.
Methods: We consecutively included 437 patients with first-diagnosed AF
from March 2012 to April 2014. Initially metoprolol 50mg twice-daily was
prescribed in patients without contraindication of beta-blockers. In the
patients with contraindication of beta-blockers, diltiazem 90mg twicedaily was initially prescribed. Among them, 40 patients (9.2%) experienced
drug-induced bradycardia. Drug-induced bradycardia was defined as
symptomatic ECG-documented tachycardia-bradycardia syndrome or slow
ventricular response (<40 /minute) after administration of anti-arrhythmic
drugs that have not be apparent before administration of drugs. We
compared clinical features, ECG parameters and drugs before diagnosis
of drug-induced bradycardia between patients with drug-induced
bradycardia and two-fold age- and sex-matched patients without. ECG
parameters which we analyzed included mean, minimum and maximum
R-R interval, QTc interval.
Results: In 64.2% of patients, metoprolol was initially prescribed. In
15.8% of patients, diltiazem was initially prescribed. The total numbers of
prescribed anti-arrhythmic drugs were not significantly different (1.21 vs
1.25 P = 0.65) for mean follow-up period was 16 ± 10 months. The patients
with drug-induced bradycardia had a significantly lower heart rate (103
± 30 vs 114 ± 25 /minute; P = 0.04) and more prolonged R-R interval
(mean R-R interval 439 ± 133 vs 421 ± 102 ms; P = 0.02 and maximum
R-R interval 900 ± 356 vs 753 ± 181 ms; P = 0.02) than those without.
Significant factors that were independently associated with drug-induced
bradycardia with AF were the diabetes mellitus [Odds ratio (OR) 3.63; 95%
confidence interval (CI), 1.08-12.14; p=0.04] and the hypertension [OR
0.38; 95% CI, 0.15-0.99; p=0.04 ].
Conclusions: A prolonged maximum R-R interval and the diabetes
mellitus in patients with first-diagnosed AF were significantly associated
with drug-induced bradycardia
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Abstract
Introduction: Stress-induced cardiomyopathy (SCM) is defined as acute
and transient left ventricular (LV) dysfunction without significant coronary
disease. The prevalence of SCM has been increasing, because it is now
more frequently recognized and the number of patients with critical
illness is increasing. However, the characteristics of fatal arrhythmias and
QT prolongation in patients with SCM have not been fully investigated.
Methods: All patients with SCM at a single tertiary referral center were
enrolled from January 2010 to January 2015. All patients underwent
coronary evaluation to exclude coronary artery disease. QT prolongation
was defined as corrected QT interval (QTc) more than 430ms for men and
QTc more than 450ms for women according to the Bazett’s formula.
Results: A total of 57 patients (65±11 years old, 49% men) was
consecutively enrolled. Mean LV ejection fraction (EF) was 38±11% and
most common wall motion abnormality pattern was apical ballooning
(n=34, 60%). ST elevation was observed in 27 (47%) of the patients. Eleven
patients (19%) exhibited clinically significant arrhythmias: ventricular
tachycardia (VT, n=1), ventricular fibrillation (VF, n=2), new-onset atrial
fibrillation (AF, n=7), and complete atrioventricular block (CAVB, n=2).
Two patients with CAVB were implanted permanent pacemaker and 2
patients with VF were implanted implantable cardioverter defibrillator
during hospitalization. Mean initial, last and maximum QTc interval were
465±39ms, 466±36ms, 530±54ms, in men and 479±42ms, 472±44ms,
531±65ms in women, respectively. All men and 96.6% of women showed
QT prolongation during hospital course. Patients with VF had significant
longer QTc interval than patients without VF (maximum QTc 682±6ms vs.
525±52ms, p<0.001). Acute in-hospital mortality was 10.5% (n=6) including
1 cardiac death due to intractable heart failure. Neither VF, CAVB nor QTc
interval was correlated with in-hospital death.
Conclusions: QT prolongation was observed in most of patients with SCM
and VF occurrence was associated with QT prolongation. However, VF,
CAVB and QT prolongation would not imply poor prognosis in patients with
SCM.
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Abstract
Introduction:The pathophysiology involved in neurally mediated syncope
(NMS) is still not clearly understood. We aimed to investigate the role of
baroreflex sensitivity (BRS) and hemodynamic parameters in patients with
a history of NMS compared with control group.
Methods: Spontaneous BRS and hemodynamic parameters were
assessed with Finometer at rest and during passive head-up tilt test (HUT)
between patients with a history of NMS (n=22) and sex- and age-matched
control group (n=83). Hemodynamic parameters and BRS (time domain
cross-correlation computation) were assessed by a Finometer.
Results: The patient group had lower mean arterial pressure (MAP) (78.8
± 9.0 vs 83.3± 8.9 mmHg, p=0.04), heart rate (HR) (60.8 ± 6.5 vs 65.0 ±
8.6 bpm, p=0.03), cardiac output (CO) (6.0 ± 1.4 vs 6.7± 1.4 L/min, p=0.05)
compared with control group at baseline. The decrease of systolic blood
pressure (-15.3 ± 18.1 vs -7.6± 14.5 mmHg, p=0.03), MAP (-8.1± 14.8 vs
-0.9 ± 11.8 mmHg, p=0.01) were more prominent, increase of HR (9.3±
10.9 vs 12.6± 9.3 bpm, p=0.15) was blunted during last period of HUT in
patients group. Resting BRS was significantly higher in patient group (16.0
± 8.3vs. 10.0 ± 5.4 ms/mmHg, p=.004). BRS decreased at the initial period
of HUT in both groups but much larger decrease in patients from baseline
to last period of HUT (-8.5± 6.0 vs -3.2 ±4.1 ms/mmHg, p=0.001).
Conclusions: Exaggerated BRS at resting and larger magnitude of BRS
decrease during HUT was observed in patients with a history of NMS.
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ACCELERATED GRAFT DYSFUNCTION IN HEART
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Abstract
Introduction: Bradyarrhythmia following heart transplantation is common
- approximately 7.5%-24% of patients require permanent pacemaker
implantation (PPM). Whilst overall mortality in this group of patients
is similar to their non-paced counterparts, the effects of chronic right
ventricular pacing (CRVP) in heart transplant patients has not been
studied. This is despite several multi-centre randomised control trials
demonstrating the detrimental effects of CRVP.
Methods: Medical records of all heart transplant patients requiring
permanent pacing at St Vincent’s Hospital, Sydney, Australia between
January 1990 and January 2015 were examined. Patient’s without a right
ventricular pacing lead or follow up time < 1 year were excluded. Patients
with pre-existing abnormal left ventricular function (<50%) were analysed
separately. Patients were grouped according to pacing dependence (100%
Pacing dependent vs non-pacing dependent). The primary endpoint was
clinical or echographic heart failure (<35%) in the first five years post
PPM. Results:
Among the 709 heart transplant recipients, 33 required permanent
pacing with a right ventricular pacing lead and were included in the
study. 4 patients had pre-existing abnormal left ventricular function and
were analysed as a separate group. 2 patients had complete RV pacing
dependence with no underlying ventricular rhythm, the remaining 31
patients had varying degrees of pacing requirement, but all had an
underlying ventricular escape rhythm. The primary endpoint of heart
failure occurred significantly more commonly in the pacing dependent
group (2 (100%) compared to 2(6%) of the non-dependent pacing group
(p<0.0001 by log-rank analysis), HR=24.58 95% CI=1699 to 4.188e+007.
Both patients in the non-pacing dependent group had clear causes for
their heart failure, unrelated to pacing. In comparison, there was no
obvious cause of heart failure in the pacing dependent group.
Conclusions: Permanent atrio-ventricular block and consequent CRVP is
rare in the heart transplant population. Despite this, there is potential that
CRVP may be associated with accelerated heart failure.

Introduction: Since the conception of the implantable cardioverterdefibrillator (ICD), one of the major weaknesses in its function is the
inappropriate sensing and treatment of artefact. As a result, ever
increasingly complex algorithms have been developed to identify the
presence of artefact and inhibit inappropriate shocks. Despite this, there
are still rare loopholes in these algoirithms and therefore still potential
for inappropriate therapy. We present an interesting case of inappropriate
sensing of artefact, resulting in ironically appropriate ICD mediated
therapy.
Methods: N/A
Results: A 66 year old male was transferred to our facility from a
small regional hospital following an out of hospital cardiac arrest
where he received multiple shocks from his implantable cardioverter
defibrillator (ICD) and one external shock from paramedics. He has
a background of severe idiopathic dilated cardiomyopathy with a left
ventricular ejection fraction 25%. He had a primary prevention cardiac
resynchronization therapy-defibrillator (Medtronic D294TRK Concerto
II CRT-D, Minneapolis, MN) implanted 2 years prior. Interrogation of his
ICD revealed multiple episodes of ventricular tachycardia (VT) during
the time of his cardiac arrest as well as 3 shocks from his ICD. Several
of these episodes demonstrate VT at a rate below the programmed
detection zone resulting in no therapy. During the course of this “slow”
VT, the device inappropriately labels T wave oversensing as fast VT and
delivers 2 unsuccessful shocks. Subsequently, an external shock is
delivered by ambulance officers resulting in restoration of sinus rhythm.
Unfortunately, sinus rhythm is restored during ICD charging resulting in a
third, inappropriate, shock during sinus rhythm.
Conclusions: Despite complex and sophisticated logic algorithms
designed to improve arrhythmia detection and reduce inappropriate ICD
therapy, the system remains imperfect; and there is still potential for
inappropriate ICD function. This case, exemplifies this weakness, but
paradoxically results in a positive outcome for the patient.
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BLEEDING RISK AND MAJOR ADVERSE EVENTS IN
PATIENTS WITH CANCER ON ORAL ANTICOAGULATION
THERAPY
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CHAMBER IS ASSOCIATED WITH POOR RESPONSE AFTER
CARDIAC RESYNCHRONIZATION THERAPY
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Abstract
Introduction: Malignancy is a well-established hypercoagulable state
that predisposes to thromboembolisms. However, the efficacy of oral
anticoagulation therapy (OAT) might be influenced by the type, treatment,
and duration of cancer in atrial fibrillation (AF) patients with newly
diagnosed malignancies.
Objective: To evaluate the thromboembolic and bleeding events, in
patients with cancer and a history of AF according to whether or not they
received OAT.
Methods: In 2,168 consecutive non-valvular AF patients with newly
diagnosed malignancies, we analyzed the composite endpoints including
major adverse cardiac events (MACEs) and major bleeding.
Results: The CHA2DS2-VASc and HAS-BELD score were higher in patients
with OAT (OAC+, n=1,182) than without (OAT-, n=936). During a follow
up period of 3.9±2.8 years, 142 (12%) and 88 (9%) patients had MACEs
in the OAT+ and OAT- groups, respectively (p=0.055). The incidence of
major bleeding (11% vs. 8%, p=0.023) and composite endpoints (21% vs.
16%, p=0.002) was significantly higher in the OAT+ than OAT- group. OAT
increased the adjusted hazard ratio (relative risk 1.241, 95% CI 1.01 to
1.53, p=0.04) for composite endpoints. During the year after the cancer
diagnosis, the optimal INR level was achieved in only 288 (24%) patients,
and the annual incidence of MACEs and major bleeding was 34.7% and
29.2%. respectively. OAT+ significantly increased MACEs in stomach and
renal cancer (all p<0.05).
Conclusions: In AF patients with newly diagnosed malignancies, OAT did
not improve the composite endpoint including MACEs and major bleeding
during the first year of a cancer diagnosis because of an INR variability.
Therefore, careful and meticulous control of the INR is needed in these
patients. Moreover, OAT might fail to prevent MACEs in specific types of
cancers.
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Abstract
Introduction: Cardiac resynchronization therapy (CRT) can improve
cardiac structure and function through reverse left ventricular (LV)
remodeling. However, it was not known whether patients with severe LV
dysfunction (LV ejection fraction, LVEF < 20%) and extremely enlarged
LV dimension (LVEDD > 70 mm) were associated with responders to
CRT. We compared patients with end stage heart failure underwent CRT
implantation to the others.
Methods: We enrolled patients (N=51, 52.9 % male, 66.1 ± 9.3 years) who
received first CRT implantation at Severance Hospital from 2003 to 2014.
Among 37 patients who had follow up echocardiography, 6 patients (50.0%
male, 62.8 ± 9.1 years) showed good response to the CRT (EF increase ≥
10%), and they were compared to the others (N=31, 45.2% male, 67.9 ± 8.4
years) according to the LVEF & LVEDD before CRT implantation.
Results: 1. Patients with severe LV dysfunction (n = 18, LVEF < 20%) had
more enlarged LVEDD (81.4 ± 9.3 vs. 66.0 ± 8.3mm, p≤0.001) than the
others (LVEF 20~35%). 2. There were no differences in EKG parameters
including QRS duration (156.7 ± 28.0 vs. 163.1 ± 30.9 ms, p = 0.56), left
bundle branch block (66.7% vs. 74.2%, p = 0.65) between good responders
and the others (all p > 0.05). 3. However, severe LV dysfunction groups had
significantly lower improvement of EF (2.0 ± 3.1 vs. 4.2 ± 9.1 %, p= 0.015)
compared to patients with EF (20~35%). 4. And extremely enlarged LVEDD
was associated with non-response to CRT implantation (OR 1.34, 95% CI
1.02 ~ 1.75, p = 0.036) after adjustment of age, sex.
Conclusions:Severe LV dysfunction or enlarged LV chamber were
associated with poor response to CRT implantation. This results show that
early CRT implantation before advanced LV remodeling would improve
CRT response more.
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QUANTITATIVE CONTRIBUTION OF ION CURRENTS IN
RATE-DEPENDENT ACTION POTENTIAL ADAPTATION AND
PATTERN OF REENTRY IN MATHEMATICAL MODELING OF
HUMAN ATRIAL CELL

IODINE-123-METAIODOBENZYLGUANIDINE SPECT
IMAGING IN PATIENTS WITH PAROXYSMAL ATRIAL
FIBRILLATION UNDERGOING MAPPING AND ABLATION OF
CARDIAC GANGLIONATED PLEXUSES
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Abstract
Introduction: Persistent atrial fibrillation (PeAF) in humans is
characterized by shortening of action potential duration (APD) and
attenuation of APD rate-adaptation. However, the quantitative influences
of particular ionic current alterations on rate-dependent APD changes,
and effects on patterns of reentry in atrial tissue, have not yet been
explored.
Methods: Using mathematical models of human atrial cells and tissue, we
evaluated the quantitative contributions to action potential (AP) shortening
and APD rate-adaptation of ionic current remodeling seen with PeAF.
Ionic remodeling in PeAF was simulated by reducing L-type Ca2+ channel
current (ICaL), increasing inward rectifier K+ current (IK1) and modulating
five other ionic currents.
Results: Parameter sensitivity analysis, which quantified how each ionic
current influenced APD in control and PeAF conditions, identified novel
results, including: (1) AP prolongation caused by an increase in Na+/K+
pump current, (2) an important effect of Na+/Ca2+ exchange on APD only
in the PeAF condition, (3) At high pacing rate, the 1:1 response pattern
becomes unstable in control, but stable in PeAF. AP rate-adaptation was
affected by IKur in control and by INaCa in the PeAF condition. In a 2D
tissue model, a large reduction (-70%) of ICaL led to a stable spiral wave.
Conclusions: Our study therefore provides a quantitative understanding of
the roles of ionic current remodeling in determining rate-dependent APD
changes at the cellular level and spatial reentry patterns in tissue.

Introduction: Catheter ablation of atrial fibrillation (AF) has been
associated with denervation. Ganglionated plexuses (GP’s) can be
precisely localized during endocardial mapping with High Frequency
Stimulation. Cardiac 123 I-mIBG scintigraphy is used clinically to evaluate
cardiac sympathetic innervation. We performed a feasibility study to
evaluate the impact of pulmonary vein (PV) isolation and GP ablation on
123 I-mIBG nuclear SPECT scans in patients undergoing catheter ablation
of AF.
Methods: Five patients (mean age 60 +/- 7 years, 3 men) with
symptomatic paroxysmal AF underwent nuclear SPECT imaging with
the conventional planar (GE Infinia Hawkeye 4) and solid-state dedicated
camera (GE NM530c). The study was performed pre and 1-8 days post
AF ablation, evaluating the heart to mediastinum ratio (H/M) of the 123
I-mIBG uptake at 15 min and 240 min, the washout rate, and regional
segmental changes. Following transseptal access, 3D non-fluoroscopic
mapping was obtained to recreate the LA and PV’s, while merging
techniques were performed to integrate CT imaging with 3D maps. Patient
specific mapping of GP’s was obtained with the voltage applied during
High Frequency Stimulation at 5V, 10V or 15V to obtain an autonomic
effect, assisted by contact force mapping using the Smarttouch irrigated
catheter (Biosense Webster, Diamond Bar, Ca). The positive autonomic
sites were marked on Carto, and all patients underwent PV isolation and
GP ablation.
Results: Four to five GP’s/patient were identified in all but one patient.
Prior to ablation, the heart to mediastinum ratio (H/M) of the 123
I-mIBG uptake was abnormal (< 1.6) in 2/5 patients, the washout rate
was elevated in all patients (>25%), while regional myocardial uptake
demonstrated mild deficits inferiorly and/or laterally. Early post ablation,
cardiac 123 I-mIBG SPECT scans revealed that the heart to mediastinum
ratio (H/M) ratio remained abnormal in one patient, the washout rate
remained elevated in all patients, and myocardial segmental deficits
consistently increased in all patients.
Conclusions: Our findings demonstrate abnormal cardiac sympathetic
activation with enhanced adrenergic tone in patients with PAF. Ventricular
myocardial denervation was documented following PVI and GP ablation.
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STIMULATION USING THE MICRO ACCELERATION LEAD
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Introduction: Tachycardia induced cardiomyopathy is a condition wherein
prolonged period of tachycardia can result in systolic and diastolic
dysfunction, in the absence of other cardiac disease. Correction of the
arrhythmia or the control of rate can reverse this condition 12. Almost any
type of arrhythmia may cause Tachycardia-Induced Cardiomyopathy (TIC),
including the very frequent premature ventricular tachycardia (PVC) or
non sustained ventricular tachycardia (VT) 12.

Abstract

Methods: N/A

Methods: The integrated micro accelerometer in the atrial lead records
all vibrations originating from the cardiac contraction cycle (SonR signal).
As an effective stimulation is followed by contraction the signal of this
sensor can be used for capture verification. An algorithm was developed
to distinguish capture versus non-capture according to the stimulation
pattern of the peak endocardial acceleration signal. A signal cross
correlation function is used for verification of an effective stimulation
pattern (template signal) versus ineffective stimulation (unseen signal).
Measurements were performed at implantation, predischarge, 6 weeks, 3,
6 and 12 months.

Results: the patient is a 67/female known case of coronary atherosclerotic
heart disease, post CABG 3 vessel disease with segmental wall motion
abnormality (Ejection Fraction of 56% ), complaining of chest discomfort
and palpitations who was initially noted to have frequent premature
ventricular contractions and eventually converting to incessant non
sustained ventricular tachycardia. Echocardiogram study during the
uncontrolled arrhythmia showed a drop in the left ventricular ejection
fraction, which improved after the implantation of a dual chamber ICD
and correction of arrhythmia with an anti-arrhythmic agent (Amiodarone).
Since the patient has a history of Coronary Artery Disease and CABG,
it is difficult to discern whether the decrease in the LV function is due
to recurrent ischemia secondary to occluded bypass grafts, ischemic
cardiomyopathy or to another etiology.
Conclusion: Patients with TIC may have long-term risk for sudden death
7. This suggests that despite improvement with treatment , a surreptitious
cardiomyopathy caused by an unknown ultrastructure changes may
persist. Scrupulous, rapid and aggressive rate control may prevent
serious adverse consequences 7 .
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Introduction: Assessment of atrial pacing threshold by analysis of evoked
response is the current medical practice, but it has some limitations. In
this feasibility study a hemodynamic sensor (SonR) was tested with the
objective to differentiate between effective and non-effective pacemaker
stimulation in the right atrium.

Results: In this feasibility study 12 patients with a CRT-D indication were
included. Mean age was 65 ± 8 years. In all patients the atrial lead was
implanted in the atrial appendage, at predischarge atrial measurements
were as follows: sensing 3.6 ± 1.5 mV, threshold 1.0 ± 0.2 V at 0.35 ms,
impedance 544 ± 62 ohm. In total 864 pacemaker stimulation beats were
evaluated, with an average of 12 beats per measurement. In the given
sample set effective stimulation was identified with 91.81% accuracy
whereas ineffective stimulation was recognized with a rate of 95.45% with
the best fitting threshold correlation parameter set to 0.8.
Conclusions: The SonR signal is accurate for analyzing the contraction
pattern and can be used to determine effective and ineffective stimulation.
The current atrial capture verification is limited because of the low evoked
potential, this new capture verification analysis would further enhance
patient comfort and safety.
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QTC VARIABILITY IN PATIENTS WITH LONG QT
SYNDROME

FOCAL ATRIAL TACHYCARDIA ORIGINATING FROM
SURROUNDING THE SEPTAL MITRAL ANNULUS:
ELECTROCARDIOGRAPHIC CHARACTERIZATION,
ELECTROPHYSIOLOGICAL CHARACTERIZATION, AND
RADIOFREQUENCY ABLATION
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Abstract

This study sought to investigate electrocardiographic characteristics,
electrophysiological features, and radiofrequency ablation in patients with
focal atrial tachycardia (AT) surrounding the septal mitral annulus.

Introduction: Long QT Syndrome (LQTS) predisposes to sudden cardiac
death. Choice of treatment depends on accurate risk assessment, an
essential part of which is the corrected QT Interval (QTc). Values over
500ms are particularly associated with higher risk. QTc varies over time
and one report has suggested using highest QTc to define risk. This study
aims to assess the magnitude of QTc variability in patients with LQTS.

Methods and results: In 13 patients with AT surrounding the septal
mitral annulus, activation mapping was performed to identify the
earliest activation site. Successful ablation was performed through
either a transseptal (n = 12) or a retrograde aortic approach (n = 1). As
confirmed by electrogram recordings, fluoroscopy, and three-dimensional
(3D) mapping, successful ablation sites were located in the anterior
paraseptal, mid- to anteroseptal, and posterior septal mitral annulus
in eight, three, and two patients, respectively. Foci for all locations
demonstrated a negative/positive appearance in lead V1. Mapping in
the right atrium demonstrated that the earliest right atrial activation
was near the septum (His-bundle region or proximal coronary sinus).
The electrograms at the successful ablation sites were fractionated in
9 patients, and presented with an atrial:ventricular ratio of ,1 in all 13
patients. There were no complications in any patients and long-term
success was achieved in 12 of 13 patients during the 23+6 months
following ablation.
Conclusion: The area surrounding the septal mitral annulus, most
commonly the anterior paraseptal, is an unusual, but important site
of origin for focal AT, which is associated with a distinctive P-wave
morphology and atrial endocardial activation sequence. Radiofrequency
ablation of AT surrounding the septa

Methods: Data from one hundred LQTS patients from the New Zealand
Cardiac Inherited Heart Disease registry were reviewed. Electronic
health records were reviewed for demographic and clinical data including
all available ECGs. QTs were measured on every ECG using ‘Teach the
Tangent’ and corrected with Bazett’s formula. Excluded were ECGs
performed within seventy-two hours of cardiac arrest, or in the presence
of deranged electrolytes, and patients with fewer than 2 quality ECGs on
2 separate days. Normal QTc was defined as <470msec in females, and
<450ms in males.
Results: Eighty-one patients from the Auckland region were included
(female n=43, 53%; LQT1 n=33, 40.7%; LQT2 n=11, 13.4%; LQT3 n=4, 4.9%;
LQT7 n=1, 1.2%; unknown n=15, 18.5%). The median number of ECGs
studied in each patient was 5 (range 2-23) performed over a median of 5
years (range 0-18). Median age at the first ECG was 8 years (range 0-32).
Minimum QTc recorded was 352ms, maximum was 623ms. The variance in
individuals QTc measurements ranged between 2ms and 163ms (median
46ms). Sixty patients (74.1%) had a QTc 500ms at some point. Sixteen
patients (19.8%) had both a normal QTc and QTc >500ms.
Conclusion: There is significant within-patient QTc variability in those
with LQTS over time. In many patients this is sufficient to redefine risk
category. Risk should not be defined by a single QTc measurement.
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Abstract
Introduction: Studies have demonstrated that heart failure patients
with chronotropic incompetence (CI) have a high risk of morbidity and
mortality. This study determined the CI incidence and impaired daily
chronotropic response in heart failure patients.
Methods: Enrolled 26 heart failure patients took the symptom-limited
maximum treadmill exercise test during which heart rate (HR, bpm) was
measured by the treadmill exercise method and by the simultaneous
recording of ECG Holter and Actigraph accelerometer that measured
the intensity of physical activity. CI was diagnosed in patients whose
maximum HR during peak exercise failed to reach the 70 percent of agepredicted maximum heart rate (APMHR, 220-age), a CI diagnosis criterion
for patients with heart failure. Holter-Actigraph recording was also used
for 24 hours to assess heart rate changes in response to daily exercise
using the regression analysis between HR and physical activities.
Results: Treadmill exercise tests found 13 (50%) of 26 patients failed to
achieve at least 70% APMHR (CI patients, achieved % APMHR: 62.0±6.3%)
while the remaining 13 patients achieved ≥70% APMHR (non-CI patients,
achieved % APMHR: 72.0±1.2%, P <0.0001 vs. CI patients). HR reserve
(the difference between the rest and maximum HR) during treadmill
exercise tests was 27.7±9.8 bpm in CI patients and 40.0±10.1 bpm in
non-CI patients (P = 0.006 vs. CI patients) though there were no significant
differences in LVEF (42.4±5.6% vs. 45.7±5.6%, P >0.05 between CI vs.
non-CI patients) and age (51.8±13.4 vs. 53.2±11.9, P >0.05 between CI vs.
non-CI patients). In the regression analysis between daily HR and physical
activities, the maximum HR change (equivalent to HR reserve) in response
to physical activities was significantly smaller in CI patients (31.6±7.0
bpm) than in non-CI patients (40.9±12.2 bpm, P =0.035 vs. CI patients).
Conclusion: This study found 50% heart failure patients met the CI
criterion and had a poor chronotropic response during daily physical
activities. Clinical study is needed to provide clinical evidence that pacing
therapy can improve rate response and quality of life in heart failure
patients who also have CI.

194

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

CATHETER ABLATION OF PREMATURE VENTRICULAR
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Abstract
Introduction: Catheter ablation of premature ventricular complexes(PVC)
originating from the papillary muscle (PM) is challenging for cardiac
electrophysiologists due to the complex local anatomy. Although
intracardiac echocardiography(ICE) can provide good depiction of PM, it
will significantly increase the cost. On the other hand, however, PM cannot
be shown on fluoroscopy. In this study, we introduce a simple but effective
PM-PVC mapping method using CARTO system.
Methods: From Jan 2014 to Jan 2015, 9 patients with the PVC arising from
left ventricular (LV) PM were included. The PVC burden was from 23% to
42%. The mapping workflow was as follows, (1) LV contrast enhanced CT
scans were conducted 24-48 hours before ablation procedure. The data of
the CT scan were processed by CARTO-Merge software. The 3D image of
ascending aorta(AAO) and LV in end-diastolic period were reconstructed.
On this image, PM could clearly seen in after LV transparency. (2) FAM
were used to modeling AAO at the beginning of the procedure by CARTO3.
The ostium of left (LCA) and right (RCA) coronary artery as well as the
lowest point of non-coronary cusp(NCC) were selected for AAO-Merge.
(3) Then, the AAO-Merged with LV image were used to guide the following
operative procedure. The Carto 3.5mm saline-irrigation catheter were
put into the LV through trans-aorta retrograde approach. The under the
guidance of the AAO integration image, the location of PM were targeted
accurately, then PM activation mapping were performed to find the
originating of the PVCs. (4) Finally, to make sure the tip of the catheter
locate at the PM, trans-thoracic echocardiography(TTE) was performed
before ablation.
Results: Anterior PM and posterior PM were clearly seen in all 9 patients
in LV CT after LV getting Transparency. AAO-Merge have good agreement
with the TTE in locating the PM. Ablation was guided by AAO-Merge in 9
all patients. Of them, 7 patients with PVCs free after 5 month to 1.5 year
follow up. The procedure time were 70 ±18min and the fluoroscopy time
were 2.3± 0.7min.
Conclusion: For patients with PM-PVC but ICE was unavailable, AAOMerge using CARTO system can show the PM in 3-dimentinal image. It is
helpful for mapping thePVC arising from PM. It would be an alternative of
ICE for such patients.
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PREDICTORS OF SUSTAINTED RETURN OF
SPONTANEOUS CIRCULATION AMONG OUT-OF-HOSPITAL
CARDIACARREST VICTIMS IN SINGAPORE

PREVALENCE OF VENOUS OCCLUSION IN PATIENTS
REFERRED FOR LEAD EXTRACTION: IMPLICATIONS FOR
TOOL SELECTION
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Aims: Data concerning the incidence of venous obstruction in patients
referred for lead extraction is limited. Thus, we aimed to assess the
incidence of venous obstruction in patients referred for lead extraction
and the implications for tool selection.

Abstract
Introduction: Out-of-hospital cardiac arrest (OHCA) is a catastrophic event
with high mortality and morbidity. We aim to study the clinical predictors
of sustained return of spontaneous circulation (ROSC) in patients who
experienced OHCA, identifying potential areas of intervention.
Methods: The Pan-Asian Resuscitation Outcome Study (PAROS) registry
collects paramedics data on OHCA in Asia. Patients admitted to two
local institutions over a 2 year period from April 2010 to May 2012 were
obtained from the PAROS registry. Clinical data was obtained from both
the PAROS registry as well as a review of electronic hosptial records. Data
collected included the patient’s co-morbidities, clinical characteristics,
chain of events surrounding the patient’s arrest up till Emergency
Department (ED) admission and other invesitgations. Primary outcome
was sustained ROSC that allowed inpatient admission from the ED.
Multivariable logistic regression was performed and hazards ratios (HR)
with 95% confidence intervals (CI) obtained.
Results: A total of 938 patients with OHCAs were recorded. Of these, 282
(30.0%) patients had a return of spontanous circulation (ROSC) at the
ED with 171 (18.2%) patients having sustained ROSC with subsequent
inpatient admission. Overall, 29 (3.1%) patients survived to 30 days with
subsequent hospital discharge. On multivariable analysis, the factors
that predicted for sustained ROSC leading to inpatient admission include
a shockable initial rhythm (eg. Ventricular tachycardia or ventricular
fibrillation) (HR 2.65 (95% CI 1.79-3.91), p<0.001) and a shorter time
taken to transfer to the emergency department (p < 0.001). No significant
clinical risk factors were found. Absence of cardiovascular risk factors like
hypertension, diabetes and ischemic heart disease did not predict survival
(p>0.05).
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Methods and Results: Contrast venography of the access vein was
obtained in 202 patients (147 men; mean age, 62.4 ± 14.5 years) scheduled
for lead extraction. The indication for lead extraction included infection
(n = 145, 72%) and other causes(n= 57, 28%). Two patients with device
infection had superior vena caval occlusion. Access vein occlusion
occurred in six (11%) patients without infection versus 46 (32%) patients
with infection(P = 0.002; odds ratio [OR] 3.94; 95% confidence interval [CI]
1.58-9.87). No significant differences between occluded and non-occluded
patients were seen for age, sex, device type, number of leads, time
from implant of the initial lead, or anticoagulation therapy (all P >0.05).
Procedural duration and fluoroscopy exposure time were significantly
lower in the open group than in the occluded group (P<0.05). Patients with
venous occlusion required more advanced tools for lead extraction, such
as dilator sheaths, evolution sheaths, and needle’s eye snares (P=0.019).
Conclusion: Both systemic and local infections are associated with
increased risk of access vein occlusion. We found no support for the
hypothesis that venous occlusion increases with the number of leads
present. Lead extraction was more difficult in patients with venous
occlusion, requiring advanced tools and more time.
Keywords: Venous occlusion, Infection, Pacemaker leads, Phlebography,
Lead extraction

Conclusion: In this local study, OHCA confers a poor prognosis with
overall survival rate of 3.1%. Shockable rhythm and shorter time to
emergency department predicted sustained ROSC. No clinical risk
factors were found to predict sustained ROSC. Studies in larger cohorts
will be needed to validate these findings.
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DEVICE-DETECTED ATRIAL HIGH RATE EPISODES HAVE A
HIGHER RISK OF STROKE

CARDIAC RESYNCHRONIZATION THERAPY RESPONSE
RATE IN MULTICENTER COHORT IN ASIAN POPULATION
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Abstract
Introduction: Cardiovascular implantable electronic devices (CIEDs)
can precisely detect asymptomatic and brief atrial tachyarrhythmias
that are common in patients without other evidence of atrial fibrillation.
But the relationship between devices-detected atrial high rate episodes
and ischemic stroke is not still clarified in the clinical guideline. We
investigated a prospective observational study whether atrial high rate
episodes (AHREs) are correlated with ischemic stroke.
Methods and Results: We prospectively enrolled 222 patients with CIEDs
from March, 2014 to April, 2015. The 57 patients with only one intracardial
lead were excluded. The 79 patients had at least one AHRE during
median follow-up of 191 days. The 86 patients had no AHREs with median
follow-up of 188 days. Cox proportional hazard analysis revealed a trend
of the association of AHREs and clinical events, adjusting for baseline
covariates. The present AHREs was a relatively independent predictor
of ischemic stroke (AHRE versus no AHRE, hazard ratio= 8.409, 95%
confidence interval = 0.967-73.147, P=0.054)
Conclusions: The risk of stroke among patients with devices-detected
AHRE had a trend to be higher than patients without AHRE.
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Abstract
Introduction: Approximately up to 80% of patients with cardiac
resynchronization therapy (CRT) have shown beneficial response and
therefore reduced morbidity and mortality. Most of the studies rarely
involved Asian population. Accordingly, we sought to evaluate the CRTresponder in Singapore.
Methods: This study was based on CRT registry from 2 centers. All
CRT patients with follow up at least 6 months and had transthoracic
echocardiography performed post CRT were included in the study. On the
basis of previous studies, CRT-responder defined as (either one of the
following) improvement of ≥ 1 NYHA class or absolute improvement in left
ventricular ejection fraction (LVEF) of ≥ 5% or reduction in left ventricular
end systolic volume (LVESV) >15%.
Results: Sixty-eight patients included in this study. Prior CRT, 95.5% were
in NYHA II and III. Eighty percent have LBBB. Mean QRS duration was
153±19ms.
Overall, there was significant improvement in NYHA class (p<0.001), LVEF
(preCRT: 22.21±8.9%; postCRT: 28.5±13.1%; p<0.001) and LVESV (preCRT:
128.8±61.9ml; postCRT: 108.7±65.3ml; p=0.005).
Majority (80.6%) responded to CRT (either by NYHA class or echo
parameters). However, there was poor correlation between NYHA and
LVEF (r=0.203) and LVESV (r=0.129). Only 40% showed improvement in
both NYHA(clinical-responder) and echo parameters(echo-responder).
The disagreement was mainly by patients who showed improvement
in LVEF (30%) or LVESV (27%) without improvement in NYHA class.
No significant different in frequency of ICD therapies between noneresponder versus responder as well as clinical-responder alone versus
echo-responder.
None-responder group had higher rate of heart failure hospitalization
(55%) compare to 23% in responder group (p>0.05). 2 patients died in CRT
non-responder group as compare to none in CRT-responder group.
Conclusions: Our data showed consistent result of CRT-responder and
poor correlation between clinical versus echo responder that were similar
to established publications mainly involving Caucasian population. There
was no different in frequency of ICD therapies between CRT-responder
versus none-responder.
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Abstract

Abstract

Introduction: Implantable cardiac defibrillators (ICD) and cardiac
resynchronisation therapy defibrillators (CRT-D) are being implanted
on a large and growing scale. Knowledge of the incidence of device
complications is essential during counselling and obtaining informed
consent prior to the procedure. We conducted a country wide multicentre
retrospective analysis on short term ICD/CRT-D implant complications.

Introduction: Atrial fibrillation (AF) and stroke often develop after
myocardial infarction (MI), and can lead to significant morbidity during
lifetime. Prior reports studied the relationship of AF or stroke during early
hospitalization for acute MI in the hospital setting and could not address
the sequential relationship between AF and MI. The aims of this study
were to assess the occurrence of AF and stroke among prior MI patients
in the community

Methods: Complication rates of primary implants were reviewed
retrospectively at our centre among patients who had ICD/CRT-D implants
between 2004 and 2014. Short term complications, arbitrarily defined as
acute in hospital complications and those occurring within 3 months of
implant, were studied.
Results: There were 909 patients who underwent ICD/CRT-D insertion
during the period of review. Of them, 73.9% of patients (n=672) had single
chamber ICD implants, 7.9% (n=72) had dual chamber implants and 18.2%
(n=165) were recipients of CRT-D devices.
The overall complication rate was 3.2% (29 of 909 patients). Amongst
patients who developed complications, pneumothorax (34.5% - 10 of 29
patients) was the most common. Pericardial effusions contributed to
24.1% (n=7) of short term complications. 6.9% (n=2) of patients suffered
lead dislodgements and another 6.9%(n=2) developed hematomas
requiring evacuation.
Analysis showed that patients undergoing CRT-D implants had a
significantly higher complication rate than ICD implants (9.1% vs 1.9%,
p<0.05). Patient age and site of implant did not correlate to complication
rate.

Methods: The population-based Ansung-Ansan Cohort, which consists of
9,865 healthy participants aged between 39 and 70 years with no history
of AF or stroke, was evaluated. Incidence of AF and stroke diagnosed by
a physician were checked every 2 years. The Cox proportional hazards
model was used to assess the risk of AF and stroke in patients with
history of MI compared with those without during a 10-year follow up.
Results: The mean age was 52.1±8.9 years, and 47.6% were male. AF
and stroke developed in 73 (0.7%) and 123 subjects (1.2%) over a mean
follow-up period of 7.2 years, respectively. MI was associated with a risk
for AF (HR=3.661 95% CI 1.257-10.665, P=0.017) along with age (HR=1.077)
and body mass index (HR=1.112), however MI was not associated with
a risk for stroke (HR=1.434 (0.348-5.904), P=0.617) after adjustment for
traditional cardiovascular risk factors.
Conclusions: Previous history of MI is associated with newly developed
AF, but not stroke.

Conclusions: The incidence of implant complications is paramount to
weighing the risks and benefits of ICD/CRT-D implants and is essential
to the process of obtaining informed consent. Pneumothorax, pericardial
effusions were the two most common short term complications observed.
Efforts need to be made to reduce such events.
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Abstract
Introduction: Scars confined to the trans-epicardial or transmural plane
affects the clinical outcome of ventricular arrhythmia (VA). It is unknown
if the distribution of scars plays a role in predicting arrhythmogenicity. We
prospectively studied the prognostic value of electroanatomic mapping
(EAM) in patients with ARVC.
Methods: We studied 79 consecutive ARVC patients (median age 35 years
[28-45]) who underwent electrophysiological (EP) study with bipolar and
unipolar EM. We characterized the abnormal endocardial substrate (<0.5
mV bipolar) and epicardial substrate (<1.0 mV bipolar from the epicardium
or unipolar < 5.5 mV from the endocardium). The three groups (Gp) were
categorized based on the difference of substrate area between epicardial
scar (<1.0 mV) and endocardial scar (<0.5 mV) (20%, as Gp 1-3, Table 1).
Results: Baseline characteristics were similar among the three groups.
Patients with more epicardial scar compared to endocardial scar (Gp
3) had a higher incidence of fatal VA (fast VT<240msec, ventricular
fibrillation[VF], and cardiac arrest) and repetitive ICD therapy at initial
presentation despite having fewer premature ventricular complexes. In
Gp 3, larger area of high LAVA density was observed, especially in the
epicardium. On the other hand, in Gp 1, the incidence of fatal VA was
lower, with dominant VPCs at initial presentation (p=0.014). In Gp 1, eight
patients (44%) with normal bipolar endocardium (<5%) and epicardium
(<15%) had an uneventful clinical course.
Conclusions: In ARVC, the epicardial substrate that extended in the
horizontal plane rather than transmurally, provide the arrhythmogenic
substrate for confined epicardial VT circuit. Higher epicardial LAVA
density promotes arrhythmogenicity and is more likely to predispose
electrical instability at the first presentation despite a low PVC load. The
heterogeneous distribution of scar in the epicardium, relative to scar in
the endocardium, seems to play a role in the arrhythmogenicity of ARVC.
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Abstract
Introduction: The detailed electrophysiological characteristics of the
patients with both atrioventricular nodal reentrant tachycardia (AVNRT)
and atrial flutter (AFL) have not been clarified. This study investigated
the related electrophysiological differences in a large series of patients
undergoing radiofrequency (RF) catheter ablation for AVNRT.
Methods: A total of 1063 clinically documented AVNRT patients underwent
catheter ablation was enrolled. Before slow pathway (SP) ablation,
61 patients (5.7%) had inducible sustained cavotricuspid isthmus
(CTI)-dependent AFL (Gp 1), and others (94.3%) were defined as Gp 2.
Electrophysiologic characteristics of these 2 groups and the effect of SP
ablation on the induciblity of AFL were assessed.
Results: In Gp 1, 36 of 61 patients (59%) had inducible and sustained
AFL after ablation of AVNRT and required CTI ablation. Gp 1 patients
had more AVNRT with continuous atrioventricular (AV) node function
curves (P<0.001, Odds ratio=7.55, multivariate regression); and younger
age (P=0.02, Odds ratio=0.98, multivariate regression) than Gp 2. Other
characteristics were comparable between two groups. Long-term followup (64.9 ± 34.9 months) showed recurrence of AFL/atrial fibrillation were
similar between two groups (P>0.05).
Conclusions: AVNRT patients with concomitant CTI-dependent AFL had
more continuous AV node function curves. 41% of these patients had noninducible AFL after SP ablation, indicating slow conduction isthmus in the
Koch triangle area.
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RADIOFREQUENCY CATHETER ABLATION OF
VENTRICULAR ARRHYTHMIAS ORIGINATING
FROM THE CARDIAC CRUX IN THE PATIENTS WITH
STRUCTURAL HEART DISEASES : CHARACTERISTICS,
ELECTROPHYSIOLOGICAL PROPERTIES, AND MAPPING

INFLAMMATORY REFLEX AND SYMPATHETIC
OVERACTIVITY IN COLLAGEN-INDUCED ARTHRITIS IN RAT
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Abstract
Introduction: There are some reports describing idiopathic ventricular
tachycardia(VT) from the cardiac crux , all in normal structure hearts. We
describe the focal VT that arises from the endocardium at the cadiac crux
in structural heart diseases (SHD).
Method: We included 12 patients (mean age: 55, 10 men) with clinical
documented VT and SHD (5 ischemic, 3 ARVD, 1 aortic regurgitation,
1 CPVT, 1 myocarditis, 1 systolic heart failure). All patients underwent
endocardial mapping , and 2 underwent epicardial approach. We
compared the electrophysiologic characteristics, and identified the
whether the RV or LV crux was the dominant origin, by pace mapping or
entrainment mapping.
Result: In all 12 patients, 4 patients had the dominant origin form the
endocardium of RV crux , 8 from LV. For the 7 patients with the mapping
for both LV and RV, the bipolar and unipolar voltage of crux area showed
lower voltage in dominant chamber (Unipolar: 4.00±2.09 v.s 6.00±2.31mv,
P<0.0001, Bipolar: 1.23±1.13 v.s 3.28±2.75mv, P<0.0001). 2 patients
had the only RV mapping, and 3 only LV. In all patients, the bipolar and
unipolar voltage of crux area still showed the same result (Unipolar:
4.16±2.09 v.s 6.00±2.31 mv, P<0.0001, Bipolar:1.26±1.10 v.s 3.28±2.75mv,
P<0.0001). All the VT EKG showed superior axis and the positive vector
in lead I. The VT from LV crux had a higher V3 R wave than V2 R wave
(P=0.017), and a higher V3 transition ratio percentage ( V3 (R/R+S) in VT
divided by the (R/R+S) in SR,P=0.017).
Conclusion: In VT from the cardiac crux, the unipolar and bipolar voltage
could predict the dominant chamber. The complete EKG V3R/V2R ratio and
V3 transition ratio percentage could predict the VT from the RV or LV crux.

Abstract
Introduction: Patients with rheumatoid arthritis (RA) are twice likely to
experience sudden cardiac death than general population, as a putative
consequence of malignant arrhythmia. Although the inflammatory
reflex in RA patients damps the chronic inflammation, sympathetic
overactivation may affect the heart, favoring the onset of arrhythmia. We
assessed the autonomic activity by heart rate variability (HRV) in a rat
collagen-induce arthritis (CIA) model.
Methods: Arthritis was induced in Lewis rats by intradermal
injection of emulsion of type II collagen at days 0 and 7. Single-lead
electrocardiogram (ECG) recordings were made weekly in 6 CIA rats
and controls. Spotted ECG recordings every 3 days with 3 weeks
duration were performed. Conventional HRV parameters and heart rate
deceleration capacity (DC) were calculated. The correlation between HRV
and inflammation severity was determined using Pearson’s correlation
coefficient (r).
Results: The severity of arthritis, assessed with a semiquantitative
scoring method and hind paw thickness (Fig A), became prominent in
three weeks after the initial collagen injection. Though conventional HRV
parameters of CIA rats revealed no significant differences compared with
control, we found CIA rats had significant reduced DC (CIA rats 2nd week
vs. control: 7.49 ±3.4 vs. 11.73 ±4.7, p=0.044; CIA rats 3rd week vs. control:
6.03 ±2.1 vs. 11.73 ±4.7, p=0.005). In addition, DC was inversely correlated
with paw thickness (r = -0.788, p<0.001, Fig B).
Conclusions: CIA rats, with impaired heart rate deceleration capacity
and prominent inflammation, may have autonomic dysfunction and
proarrhythmic risk.
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USEFULNESS OF MULTICHANNEL
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Abstract
Introductions: Spatial repolarization heterogeneity is known to be
elevated in patients with certain cardiac diseases. This study was aimed to
assess the effectiveness of multichannel electrocardiography (MECG, 16
leads) in chronic heart failure with reduced ejection fraction (HFrEF).
Methods and Results: We derived the QTc heterogeneity index, expressed
as smoothness index of QTc (SI-QT) from the QT contour map of MECG to
represent the repolarization heterogeneity. MECG and echocardiography
were performed within one week in 35 HFrEF patients with left ventricular
ejection fraction (LVEF) 36.1±8.3%, and 69 apparently healthy subjects
with LVEF 66.1±6.9%. HFrEF patients had significantly higher SI-QTc
(3.36±0.98 vs. 2.27±0.68, p<0.001). In addition, SI-QTc is negatively
correlated with LVEF (r = -0.629). Receiver operating characteristic curve
analysis identified SI-QTc ≥2.4 ms was the optimal cut-off for detecting
patients with HFrEF (diagnostic accuracy, 0.809).
Conclusions: SI-QTc derived from MECG is higher in HFrEF patients, and
might be a surrogate marker of myocardial fibrosis.

SLEEP-RELATED CHANGES IN CARDIOVASCULAR
AUTONOMIC REGULATION IN LEFT CORONARY ARTERY
LIGATION RATS: NEURAL MECHANISM FACILITATING
FETAL ARRHYTHMIA AFTER MYOCARDIAL INFARCTION.
Authors
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Abstract
Introduction: Cardiac sympathovagal imbalance has been implicated
in myocardial infarction (MI) and fetal arrhythmic sudden death. In this
study, we examined the integrated effects of MI and sleep cycles on
cardiac autonomic activity in freely moving MI rats.
Methods: Wireless transmission of polysomnographic recording
was performed in 8 sham and left coronary artery (LCA) ligation
male rats during normal daytime sleep. Spectral analyses of the
electroencephalogram (EEG) and elctromyogram (EMG) were evaluated to
define active waking (AW), quite and paradoxical sleeps (QS, PS). Cardiac
autonomic activities were measured by analyzing the power spectrum of
heart rate variability (HRV). EEG, EMG and HRV were recorded 24 hours
for consecutive 3 days in both sham and LCA ligation rats.
Results: In HRV analysis, LCA ligation rats had significant higher LF and
LF/HF ratio in PS and QS stages, but not AW stage, compared to sham
(Fig A & B). The HF component was comparable between sham and LCA
ligation rats in both sleep and awake phases (Fig C). The sleep time was
similar in each sleep stage when comparing between sham and LCA
ligation rats (Fig. D). But sleep interruption was more frequent in LCA
ligation rats in QS, compared to sham (Fig E). Fig. F Shows sleep change
examples of HRV in sham and LCA ligation rats.
Conclusions: Our results suggest significant sleep fragmentation with
sympathetic hyperactivity but not vagal withdraw during PS and QS stages
after ischemia. It may play a critical role in sleep-related fetal arrhythmia
and nocturnal sudden cardiac death after MI.
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Abstract

Abstract

Background and objective: Cardiovascular disease is one of the most
important factors of death in patients with advanced renal disease.
Heart rhythm complexity analysis, which derivated from heart rate
variability (HRV) is a powerful tool in outcome prediction of patients with
cardiovascular diseases. Our objective was to investigate the effect of
advanced renal disease on heart rhythm complexity.

Background and objective: Cardiovascular disease is one of the most
important factors of death in patients with advanced renal disease. Serum
vascular calcification markers are useful markers in outcome prediction
of patients with advanced renal disease. Heart rate variability (HRV) is one
of promising tool for clinical outcome evlauation in patients with advanced
renal disease. Our objective was to investigate relations among serum
vascular calcification markers and HRV parameters in patients with
advanced renal disease.

Method: We prospectively analyzed 65 PD patients without prior
cardiovascular disease and 72 individuals with normal renal function
(estimated glomerular filtration rate > 60 ml/min) as the control group.
Holter and echocardiography were performed in both groups. Heart
rhythm analysis including complexity anlysis by multiscale entropy (MSE)
were performed.
Result: In linear analysis, PD patients had significantly lower standard
deviation of normal RR intervals (SDNN), and the percentage of absolute
differences in normal RR intervals greater than 20ms (pNN20). Among
nonlinear analysis indicators, area under the MSE curve for scale 5 (scale
5), scale 1 to 5 (area 1-5) and scale 6-20 (area 6-20) were significantly
lower than those of the control group. In ROC curve analysis, scale 5
showed the greatest discriminatory power for two groups. In both net
reclassification improvement model and integrated discrimination
improvement model, scale5 significantly improved the predictive power of
SDRR, pNN20, and pNN50.
Conclusion: The scale 5 in MSE study had the greatest discriminatory
power for differentiation PD patients and control. Scale 5 also significantly
improved the predictive power of linear parameters.

Method: We prospectively analyzed 61 PD patients without prior
cardiovascular disease and 33 individuals with normal renal function
(estimated glomerular filtration rate > 60 ml/min) as the control group.
Holter and echocardiography were performed in both groups. Heart
rhythm analysis including linear and non-linear analysis including
detrended fluctuation analysis (DFA) and multiscale entropy (MSE)
were performed. Serum osteoprotegerin (OPG) and fetuin-A levels were
determined.
Result: In PD patients, mean heart rate was significantly correlated with
serum fetuin-A levels but not OPG levels in linear analysis. No significant
association among serum OPG levels, fetuin-A levels, and other linear
parameters. In non-linear parameters, OPG was significantly associated
with DFAα1 and DFAα2 in PD patients. In contrast, there were no
significant association among serum OPG/ fetuin-A levels and linear/nonlinear parameters in control patients.
Conclusion: Serum OPG levels were significantly associated with DFAα1
and DFAα2 in PD patients.
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Abstract
Introduction: Peripheral arterial disease (PAD) and atrial fibrillation (AF)
shared several comorbidities and contributed to similar cardiovascular
outcomes. Only few studies have evaluated the correlation between PAD,
AF, and their interaction effects on cardiovascular (CV) outcomes.
Methods: A nationwide cohort study, which composed of three datasets
(dataset 1: 582,635 patients; dataset 2: 587,784 patients; dataset 3:
555,113 patients.), was conducted from Taiwan’s National Health
Insurance Research Database. Incident AF was assessed in subjects with/
without PAD (dataset 1) while incident PAD was assessed in subjects with
AF/without AF (dataset 2). Incidence of stroke, heart failure hospitalization
and CV death were assessed in groups of AF alone, PAD alone, coexistent
AF and PAD, and control group (dataset 3).
Results: People with PAD had a significant higher risk of incident AF than
those without PAD [adjusted HR: 1.29, 95% confidence interval (CI): 1.171.42]. Meanwhile, people with AF did not have an increased risk of incident
PAD compared to those without AF. Both AF and PAD increased the risk
of stroke [adjusted HR being 1.291 (95% CI: 1.17-1.43) and 1.406 (95% CI:
1.35-1.47), respectively], heart failure hospitalization [adjusted HR being
1.958 (95% CI: 1.77-2.17) and 1.349 (95% CI: 1.28-1.42), respectively] and
CV death [adjusted HR being 3.329 (95% CI: 2.58-4.30) and 2.081 (95% CI:
1.80-2.41), respectively]. However, there were no interaction effects of AF
and PAD on these outcomes.
Conclusions: PAD was an independent risk factor of incident AF. Both
PAD and AF were independent risk factors for stroke, heart failure
hospitalization, and CV death.
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Abstract
Introduction: Although chronic kidney disease (CKD) increased the
incident cardiac implantable electronic device (CIED) infection, risk factors
of CIED infection in CKD patients remain unclear.
Methods: Patients were selected from the Taiwan National Health
Insurance Database and were divided into three groups: patients with
normal renal function, CKD patients without dialysis and CKD patient with
dialysis. Two outcomes, CIED infection during index hospitalization and
within one year after discharge, were evaluated.
Results: The study included 38,354 patients, 35,060 patients in normal
renal function group, 1927 patients in CKD without dialysis group and
1367 patients in CKD with dialysis group. CKD patients without dialysis
(adjusted odds ratio (OR), 2.08, 95% confidence interval (CI), 1.29-3.35) and
CKD patients with dialysis (adjusted OR, 3.99, 95% CI, 2.54-6.28) increased
incident CIED infection during index hospitalization compared to patients
with normal renal function but did not increase CIED infection within one
year after discharge. Diabetes (OR: 2.90, 95% CI: 1.06-7.91) and use of
steroid (OR: 2.84, 95% CI: 1.19-6.77) increased the risk of CIED infection in
CKD patients without dialysis while chronic obstructive pulmonary disease
(COPD) (OR: 3.00, 95% CI: 1.22-7.36) and use of steroid (OR: 2.71, 95% CI:
1.17-6.25) increased the risk of CIED infection in CKD patient with dialysis
during index hospitalization.
Conclusions: Chronic kidney disease is a risk of CIED infection during
index hospitalization. Usage of steroid, diabetes, and COPD are important
risks factors for CIED infection in CKD patients.

Poster abstracts
SATURDAY POSTERS SESSIONS 1

SATURDAY 21 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
9:00:00 AM - 12:00:00 PM
THE PROGNOSTIC IMPACT OF RESTORED SINUS
RHYTHM IN SEPTIC PATIENTS WITH NEW-ONSET ATRIAL
FIBRILLATION

RENAL DENERVATION PREVENTS FETAL ARRHYTHMIA
IN VPC-INDUCED CARDIOMYOPATHY BY RESTORING
CALCIUM HANDLING PROTEINS AND ANTI-FIBROSIS

Authors

Authors

Wen Cheng Liu, Wen-Yu Lin and Wei-Shiang Lin. Tri-Service General
Hospital and National Defense Medical Center, Taipei, Taiwan

Li-Wei Lo, Yu-Hui Chou, Hiroshi Tasaka, Wei-Lun Lin, Shih-Lin Chang,
Yenn-Jiang Lin, Chuen-Wang Chiou and Shih-Ann Chen. Taipei Veterans
General Hospital, Taipei, Taiwan

Disclosures

Disclosures

W. Liu: None. W. Lin: None. W. Lin: None.

L. Lo: None. Y. Chou: None. H. Tasaka: None. W. Lin: None. S. Chang:
None. Y. Lin: None. C. Chiou: None. S. Chen: None.

Abstract
Introduction: New-onset atrial fibrillation (NOAF) is a common type of
arrhythmia in critically ill patients and it is associated with increased
mortality in patients with severe sepsis and septic shock. However, data
concerning the prognostic impact of restored sinus rhythm (SR) in septic
patients with NOAF remains unclear.

Abstract

Methods: This was a single center, retrospective and comparative
cohort study. From January 2011 to January 2014, a total of 503 patients
with severe sepsis or septic shock admitted in medical intensive care
unit were enrolled in the study. NOAF was detected by continuous
electrocardiographic monitoring and patients were divided into no NOAF,
NOAF with restored SR (NOAF to SR), and NOAF with failure of restored
SR (NOAF to AF). The endpoint of interest was in-hospital mortality.
Patients with pre-existing AF were excluded.

Methods: Twenty-four rabbits, randomized to control, RDN, VPC and
RDN-VPC groups. Chemical RDN was approached through bilateral
retroperitoneal flank incisions in RDN and RDN-VPC groups (Fig A).
Pacemakers were implanted to apex produce 50% VPC burden for 5
weeks in VPC and RDN-VPC groups. All rabbits received a high-density
contact multielectrode plaque mapping after induction of sustained VT/VF.
Ventricular myocardium were harvested for Western blot and Trichrome
stain.

Results: Among 503 septic patients, 263 (52.3%) had no NOAF and 240
(47.7%) had NOAF. Of these septic patients with NOAF, 165 patients
restored to SR and 75 patients were failure to restored SR in despite of
management. Patients with NOAF to AF had highest in-hospital mortality
rate of 61.3% compared to those with NOAF to SR and no NOAF (26.1%
and 17.5%, respectively). Moreover, the multivariate logistic regression
analysis revealed that NOAF and failure of restored SR was independently
associated with increased in-hospital mortality in septic patients. (Figure)

Results: Echocardiopgrahic results showing LVEF decreased in VPC
group, but not in RDN-VPC group, when compared to baseline (Fig B). The
VF inducibility and DF during VF were higher and VF CL was shorter in
VPC group when comparing to control group (Fig C-E), respectively. Those
parameters were similar between VPC-RDN and control group. Western
blot study of ventricular ionic channel protein expression revealed
decreased SERCA and increased NCX in VPC group (Fig F), but not RDNVPC group, compared to control group. Advanced fibrosis was noted in
VPC group and less fibrosis in RDN-VPC group, when compared to control
and RDN group, respectively (Fig G).

Conclusions: NOAF is common in septic patients and associated with poor
outcome. As compared with septic patients without NOAF and those with
NOAF to SR, failure of restored SR is associated with increased in-hospital
mortality.

Introduction: It had been reported that frequent VPC may lead to
cardiomyopathy and sudden death. We aimed to investigate the effect of
renal denervation (RDN) on frequent VPC-induced cardiomyopathy.

Conclusions: RDN restores the up-regulated calcium handling proteins,
and inhibits fibrotic remodeling. Therefore, it prevents LV dysfunction,
reduces the occurrence of ventricular arrhythmia and normalizes
tachycardia CL in VPC-induced cardiomyopathy.
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Introduction: Pacemaker related pocket infection,lead fractures
or perforation are not uncommon. In order to avoid these, leadless
pacemakers were introduced. MicraTM Trans Catheter Pacing (TCP)
system recently gained CE Mark approval.We present early experience
and to enhanced the accuracy of implant through the use of rotational
right ventriculography.
Methods: The Micra TCP system (fig 1) is a miniaturized single-chamber
pacemaker delivered to the RV through a 27F catheter via the femoral
vein. Implant procedure recommended by the vendor was followed.
Results: Since the commercial release , we as one of the first few
countries in Asia Pacific region have implanted 5 Micra TCP (JuneJuly 2015). All were done under general anaesthesia. Recommended
procedures for implant were followed. Rotational ventriculography was
performed in 4 cases and biplane in one.All the implants were successful
in the first attempt except implant 5 which had to be relocated due to
inadequate fixation. This was due to application of inadequate force
while pushing the device into the trabeculae. Predetermined sites were
achieved in all. The recommendation to release the curve of the device
loaded catheter after it has entered the RV was not followed in two cases.
Rather, the catheter bend was maintained in order to reach the desired
site. Pacing parameters were good. One patient had a cardiac arrest
within a week of the implant and received 5 DC shocks including at 360J.
Still pacemaker parameters remained unaffected.
Conclusions: Micra TCP can be safely implanted by new implanters.
Rotational ventriculography is helpful to select proper site of fixation. The
device can sustain DC shocks.
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Abstract
Introduction: Subclinical atrial fibrillation (AF) is commonly seen in
patients with cardiovascular electronic implantable devices (CIEDS). We
performed a systematic review and meta-analysis to quantify stroke risk
in subclinical AF.
Methods: English scientific literature was searched using Pubmed/
Embase with keywords of ‘subclinical AND ‘atrial fibrillation’ AND
‘pacemaker’. 2136 references were reviewed. After exclusions, 6 studies
reporting a) incidence of subclinical AF and b) risk of stroke in subclinical
AF; and 4 studies reporting on the temporal relationship of subclinical AF
and stroke were analysed.
Results: The annual incidence of subclinical AF in newly implanted CIED
patients is 21.9±9.6%. Subclinical AF of duration from 6min to 24 hours
was associated with elevated stroke risk. (See figure) Positive predictive
value of CIED detected AF is low for episodes < 6 hours. Subclinical AF
was associated with a 2.4 fold increased risk of stroke. (OR 2.4, 95% CI
1.76 to 3.27, p<0.001; I2=0%). However, the absolute annual risk was only
1.31±0.76%. Subclinical AF was noted in 15.1±14.6% of patients at time
of stroke and 29.1± 5.9% preceding stroke. Stroke occurred in absence of
subclinical AF in 56.4±15.6% of patients.
Conclusion: Subclinical AF is frequent in patients with CIED and manual
adjudication is required to confirm episodes < 6 hours. Subclinical AF
was associated with increased stroke risk. However, stroke risk is low
compared to conventional AF populations and temporal relationship
between subclinical AF and stroke is lacking. Further studies are require
to understand the threshold for anti-coagulation in this patient population.
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Abstract

Background: Until now mitral stenosis (MS) still becomes the significant
problem indeveloping country, including in Indonesia. The severity of
MS is based on the mitral valve area (MVA) that can be detected through
echocardiography. However, in thesevere MS, the increasing pressure
in left atrium causes the backward congestion that results pulmonary
hypertension, and, furthermore, the right ventricularhypertrophy (RVH).
This study is designed to observe the severity of MS by usingRVH criteria
through electrocardiography (ECG).

Introduction: Right ventricular apical pacing (RVAP) is known to be
deleterious is some patients (pts). Right ventricular mid-septal pacing
(RVSP) might be an alternative. Long term data on RVSP are however
missing. The present study investigated the feasibility, long term safety
and clinical outcomes associated with RVSP.

Method: The design of this study is cross sectional. ECG analysis of RVH
criteria was performed in 39 MS patients. The criteria observed in this
study were the following: R/S ratio in V1 > 1; R amplitude in V1 + S in V5/
V6 > 10.5mm; R wave peak time > 0.035s; RV strain; A+R-PL > 0.07mV,
in which A= R or R` amplitude in V1 or V2, R=S amplitude in 1 or V6, and
PL= S amplitude in V1 or V2; P amplitude in II, III, aVF, V1or V2 > 0.25mV;
R amplitude in I 7mm; R` amplitude in an rSR` configuration in V1 >
10mm; qR pattern in V1; R/S amplitude in V5/V6 100. The results were
compared to right ventricular dimension and MVA from echocardiography
examination.
Result: From 39 MS patients, the mean of the age was 44.26+/-1.93 years
and 24 patients (61.5%) were female. Twenty three patients (59%) had
right ventricular dimension > 30mm. The MS was divided into severe (MVA
0.07mV (63.2% vs 5.3% and 15.8%, p < 0.05). There were no significant
differences between MS severity in others RVH criteria.
Conclusion: The RVH criteria A+R-PL parameter can be used to detect the
severity of MS by ECG

Methods: From 2003 to 2012, primo-implantations of RV leads were
preferably screwed in the mid-septum in 453 consecutive pts with Class
I or II pacing indications. Successful RVSP implantation was verified by X
ray and confirmed by the presence of a narrow positive stimulated QRS in
lead D II. Clinical and electrical characteristics were compared between
94 pts with RVAP, 225 pts with RVSP, and 134 pts with intermediate pacing
sites (RVXP). Survival status at the end of follow-up was obtained for all
patients.
Results: Baseline characteristics were comparable between groups.
Mean age was 76±11 y (range37-93), and 49% were men. Mean EF was
56±11%, and native QRS width was 112±28 msec. After implantation,
QRS increased to 162±28 msec with RVAP, 152±26 msec with RVSP, and
153±34 msec with RVXP. Lead impedance was comparable at 732±188,
737±218, and 748±228 Ohms in the 3 groups. Sensing was 12±10, 11±5,
and 11±5 mV. V threshold was 0.64±0.52, 0.59±0.26 and 0.63±0.26 V at
0.5 msec. After a mean follow-up of 3±2.2 years, QRS width increased
to 172±22 msec in the RVAP group, 162±24 msec in the RVSP group and
167±28 msec in the RVXP group. Sensing was 9±5, 9±4, and 9±5 mV. V
threshold was 0.82±0.43, 0.77±0.44 and 0.77±0.33 V. During follow-up,
heart failure occurred in 21% of pts with RVAP compared with only 14%
of RVSP (p=0.14). Occurrence of new AF (7% vs 5%) and strokes (2.2% vs
1.1 %) was comparable between RVAP and RVSP. Kaplan-Meier survival
curves showed a 28% relative risk reduction for death from any cause with
RVSP at 3 years.
Conclusions: We conclude that RVSP is feasible and safe, does not affect
sensing and pacing values over time and might decrease clinical adverse
outcomes and mortality in pts where a stable RV septal position was
achieved at implant.
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Abstract
Introduction: Recurrences of atrial fibrillation are still frequent after a
single catheter ablation procedure.The one of reasons is due to electrical
reconnection of the pulmonary veins. Poor tissue contact is pointed
out as a cause of poor lesion quality. It is suggested that improving the
quality of lesions lead better results and minimize PV reconnection.
On the otherhand, Previous studies have reported that the impedance
fall predicts the burning effects of ablation. We investigated whether
catheter-to-tissue contact force correlated with impedance fall during
atrial fibrillation ablation.
Methods and Result: nine patients, 5 are male, mean age 65(range 50-74),
and all undergoing a first-time atrial fibrillation ablation procedure, were
enrolled.All patients were paroxysmal atrial fibrillation.The all analyzed
points were selected in ablation points of left atrial posterior aspect
because it is relatively easy to achieve stable contact force.Ablation was
performed using temperature feedback with a target temperature of 42
degree and a maximum output of 30 watts.Contact force and impedance
fall were retrieved and exported for off-line analysis. We measured the
maximum impedance fall from initial values during applying energy.The
mean contact force of analyzed points was 16g. There was a correlation
between contact force and maximum impedance fall (R=0.35, p 0.04).And
all analyzed points were not needed additional applying energy.
Conclusions: Under stable catheter conditions, contact force correlates
with impedance fall during applying energy.
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Abstract
Introduction: Several years or decades after surgery for repair of
Congenital Heart Surgery, the scar at the site of the incision turns
arrhythmogenic in some cases to initiate recalcitrant tachycardias that
threaten to cause Tachycardiomyopathy. Conventional methods of EPS
and RFA may fail, necessitating more detailed study by 3D Mapping and
ablation. This study presents our experiences with these cases.
Methods: Nine patients 3 females with average age 40.3 years underwent
surgeries at a range of 6 years to 35 years ( Average 17.67 years). The
primary defect was ASD in 3, TOF in 3, and one each had DCRV, DORV
and DTGA. The earlier 2 cases had conventional RFA which failed before a
second attempt with 3D Mapping by either CARTO or ENSITE.
Results: Four patients had Atrial Tachycardia/ Atrial Flutter which
included all the ASDs, and the remaining had Ventricular tachycardia.
All except one patient had successful RFAblation in the second attempt.
Current status of the patients are being sourced.
Conclusions: Post operative tachy-arrhythmias in patients with repaired
congenital defects are more efficiently treated by 3D mapping than
conventional EPS and RFA and that should be the method of choice.
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IDIOPATHIC RIGHT VENTRICLE OUTFLOW TRACT VPCS OR
ARVC- MYSTERY WRAPPED IN ENIGMA.
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COMPARISON OF PROCEDURE TIME AND OUTCOMES IN
PATIENTS UNDERGOING EXTRATHORACIC SUBCLAVIAN
OR AXILLARY VEIN ACCESS WITH OR WITHOUT
VENOGRAPHY FOR PACEMAKER, DEFIBRILLATOR
AND CARDIAC RESYNCHRONIZATION THERAPY LEADS
INSERTION
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Abstract
Introduction:When a patient present with LBBB pattern, inferior axis VT,
the question frequently arise whether more extensive workup is necessary
to exclude Arrhythmogenic right ventricular cardiomyopathy (ARVC).
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Abstract

Methods:N/A
Results:41 year male presented with recurrent palpitations for last 2
years. Holter monitoring revealed frequent VPCs (25%), no sustained
tachycardia. ECG showed monomorphic ventricular bigeminy of LBBB
pattern, inferior axis, precordial transition V3-V4. Coronary angiogram
and Cardiac MRI done at other center suggest normal coronary
arteries and features of ARVC. Patient treated with Amiodarone but
developed Hypothyroid. He was put on Beta blockers and calcium
channel blocker but remain very symptomatic. Repeat MRI at our center
suggest dyskinetic segment and small aneurysmal bulge at RV apex,
and suggestion of fibrofatty deposition in RV free wall near apex and
diaphragmatic surface, RVOT appears normal. MRI was reviewed at other
center confirmed small out pouching in RV free wall near apex, but no
apparent fibrofatty replacement. On electroanatomic mapping, area of low
voltage in RV free wall near RVOT (Fig 1). On activation mapping, earliest
local 35 ms before QRS in mid-posterior septal RVOT. Pacemapping at
this site showed 12/12 match. RF application at this point accelerated the
tachycardia followed by termination. Post RF Ablation no VPC or inducible
tachycardia.
Conclusions: RVOT-VT and ARVC has always been an enigma causing
diagnostic and therapeutic dilemma. MRI remains an evolving field with
inherent challenges in differentiating ARVC from normal variants of RV.
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Introduction: The subclavian or axillary venous approaches are widely
used for leads insertion during device implantation, but these carry a 1%
to 3% complication risk. Venography to guide extrathoracic subclavian or
axillary vein puncture may help to improve device implantation outcomes.
Objectives of the study are to compare success and complication rates,
and times for fluoroscopy and procedure, of extrathoracic subclavian vein
(SCV) or axillary vein (AV) access with and without venography.
Methods: We conducted a retrospective cohort study utilizing review of
records of all patients who underwent device implantation (pacemaker,
ICD, CRT) at Makati Medical Center from February 2012 to January 2014.
Patients were grouped according to use of venography to complement the
procedure. A diluted intravenous contrast (5ml contrast and 5 ml normal
saline solution) dose was used in all patients for visualizations. Procedure
and fluoroscopy times, as well as success and complication rates were
determined and compared between groups.
Results: We analyzed 81 patients who underwent device implantation.
Rates of successful access through the subclavian or axillary veins were
significantly higher among those who underwent venography compared
to those who did not: 92% vs 74% (P =0.002) for all subclavian and axillary
vein punctures. There was longer overall mean fluoroscopy time (14.5
vs 12.8 minutes) among those who underwent venography. Patients who
underwent single or dual chamber pacemaker implanted with venography
had significantly shorter procedure duration compared to those without
venography. Pneumothorax and lead displacement occurred separately in
two cases which did not employ venography.
Conclusion: Extrathoracic subclavian or axillary vein access with
venography had improved outcomes compared to without venography,
in terms of successful access rate and shorter procedure duration for
single or dual chamber pacemaker implantation. Contrast dose employed
appeared to be adequate in visualizing venous access.
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SUBCUTANEOUS ICD - A NICHE PRODUCT OR A VIABLE
ALTERNATIVE?
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Abstract
Introduction: Implantable cardioverter defibrillators (ICD) have been
utilised for many years for the prevention of sudden cardiac death.
There is however significant morbidity associated with trans-venous
systems including infection, lead fracture and venous occlusion. This is of
particular concern in younger primary prevention patients. The recently
available subcutaneous ICD does not involve any transvenous material.
They do have limitations including a lack of available bradycardia pacing,
cardiac resynchronisation therapy (CRT) or anti-tachycardia pacing.
Although traditionally seen as suitable for a niche population - ie young
patients with channelopathies - their use has been extended in centres
around the world. This includes primary and secondary prevention for
cardiomyopathies.
Methods: A retrospective analysis of 91 consecutive first time ICD
implants was performed. Criteria assessed included indication, need for
bradycardia pacing or CRT and lead complications. Three groups were
identified; S-ICD preferred, S-ICD suitable, S-ICD inappropriate. Patients
were considered preferred if aged <50 and were for primary prevention
or those with previous lead complications. Patients were considered
inappropriate if needing pacing or CRT.
Results: Of 91 cases 79% were male. Median age 59. 59% were for
primary prevention. Most cases had a background of cardiomyopathy
(97%) of which 52% were non-ischaemic. There were 2 cases of Long-QT
syndrome and 2 of channelopathy. S-ICD was considered preferred in 12
patients. This included two cases of prior lead infection requiring lead
extraction and one of prior venous thrombosis. S-ICD was considered
inappropriate in 35 patients with 30 requiring CRT and 5 requiring
bradycardia pacing. S-ICD was considered a possible option in the
remaining 44 patients.
Conclusions: The indication for subcutaneous ICDs extends further than
solely primary prevention for young patients with a channelopathy or
long-QT syndrome. We demonstrated that their use should be considered
in a significant proportion of patients requiring ICD including primary
prevention in those with cardiomyopathy. S-ICDs remain particularly
useful in younger patients and in those with prior transvenous lead
complications.
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COMPARISON OF TWO METHODS OF IMAGE INTEGRATION
USING THE CARTO MERGE SYSTEM IN THE ATRIAL
FIBRILLATION ABLATION
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Abstract
Purpose: Several methods of image integration with CT image are now
available during the ablation procedure. SoundMerge method (Sound)
and Fast Anatomical Map Merge (FAM) are often used for this purpose
in Japan.We compared the accuracy of these two methods using
Carto3®System.
Objective•Method: We included 31 cases of chronic atrial fibrillation(CAF)
and 30 cases of paroxysmal fibrillation(PAF). We created geometry using
Sound for all patients, but we could performed FAM for 15 patients of CAF
group and 20 cases of PAF group.
Sound was performed by tracing of posterior surface of left atrium,
carina of right pulmonary vein(PV) and carina of left PV using intracardiac
echocardiography. FAM was performedby direct catheter contact using
a ring electrode catheter with magnetic sensor. Three Landmark points
were set and fused with CT image. Average numerical differences (AD)
between the each geometry and CT image were calculated automatically
by CARTO3®System. In all patients AccuResp module was used for the
correction of respiration.We divided all data into 4 groups such as FAM
in PAF group(PF group), Sound in PAF group(PS group), FAM in CAF
group(CF group) and Sound in CAF group(CS group). We compared these
data between each group.
Results: In PAF group, there was significant difference of AD between
the groups(PS group, 1.77±0.483 mm; PF group, 3.68±1.05 mm; p<0.05).
In CAF group, there was also significant difference of AD between the
groups(mm: CS group, 1.94±0.53 mm ; CF group, 3.86±0.74 mm ; p<0.05).
However, there was no significant difference between the PAF group and
CAF group. The LA volume made by FAM in 10 patients out of 15 CAF
cases was relatively smaller than that of CT(FAM, 128.3±28 cm3 ; CT,
153.7±37 cm3; p=0.09).
Conclusions: The geometry made by the Sound was more accurate
than that made by the FAM. Because the geometry made by the FAM
underestimated the LA size, the contact of the catheter may not be
enough.
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ELEVATED B-TYPE NATRIURETIC PEPTIDE LEVEL IS A
PREDICTOR OF OCCURRENCE OF ATRIAL TACHYCARDIAS
AFTER STEPWISE ABLATION FOR PERSISTENT ATRIAL
FIBRILLATION
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Introduction:Stepwise ablation strategy is effective for persistent atrial
fibrillation (AF). However, recurrence of atrial tachycardias (ATs) is not
unusual, thereby requiring repeat ablation procedures. We hypothesized
that baseline B-type natriuretic peptide (BNP) levels were associated with
recurrence of ATs after stepwise ablation for persistent AF.
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Methods:Patients undergoing catheter ablation of persistent AF were
studied. Catheter ablation was performed during AF with endpoint of
termination of AF by ablation. Firstly, isolation of the pulmonary veins was
performed. Electrogram-based substrate modification or left atrial linear
ablation was then performed until termination of AF. All patients were
followed without anti-arrhythmic drugs, and atrial tachyarrhythmias (AT
or AF) occurring after a 2-month blanking period were assessed.

Abstract

Mayumi Masumura, Yoshihide Takahashi, Tasuku Yamamoto, Shinsuke
Iwai, Yasuhiro Satoh and Kenzo Hirao. National Disaster Medical Center,
Tokyo, Japan, Tokyo Medical and Dental University, Tokyo, Japan

Disclosures

Results:134 patients (64 years, male 75%, longstanding persistent AF
24%) were studied, and baseline BNP levels were 275 +/- 259 pg/ml
(interquartile range: 131-355 pg/ml). AF was terminated by ablation
during the ablation procedure in 100 patients (75%). A median followup period was 501 days. At 1-year follow-up, 35% of patients were free
from atrial tachyarrhythmias, and 39% and 26% of patients had AT and
AF, respectively. Arrhythmia-free rate was significantly greater in the
top-quartile of baseline BNP levels (Quartile 1), compared to the Quartile
2, 3 and 4 (p=0.01). Recurrence rate of AF were similar across quartiles
(p=0.15), while recurrence rate of AT was significantly lower in the Quartile
1 (Quartile 1: 43%, 2 : 81%, 3: 65%, 4: 67%, p=0.01). After adjustment of
left atrial diameter, duration of persistent AF, and termination of AF by
ablation, patients in the bottom 3 quartiles had 2.3-fold increased risk of
recurrence of AT compared to patients in Quartile 1 (p=0.02).
Conclusions:Patients with elevated BNP levels were at increased risk of
recurrence of AT after stepwise ablation for persistent AF.

Background: Autonomic nervous system plays an important role in the
genesis and maintenance of ventricular tachyarrhythmias (VAs). Recently,
autonomic nervous modulation has drawn attention as an effective
therapy for electrical storm (ES). Phototherapy for stellate ganglion
(SG) block has been used widely in Japan to treat the chronic pain or
hyperhydrosis. We report three cases of ES in whom SG phototherapy
effectively suppressed ES.
Methods: N/A
Results: Case1
A 25-year-old male with tetralogy of Fallot suffered from repetitive ICD
discharges for VF. His VF episodes were related with high sympathetic
tone. Catheter ablation (CA) targeting the triggering PVC was ineffective
and amiodarone, beta blockers, and deep sedation did not suppress the
ES. Continuous thoracic epidural anesthesia (TEA) was performed and VF
was suppressed. After 11 days TEA, SG phototherapy was started. Since
then, he has had only two episodes of VF during 16 months follow up.
Case2
A 72-year-old male with congestive heart failure suffered from
polymorphic VT and VF despite intravenous nifekalant and
amiodarone. A coronary angiography revealed multi-vessel disease,
and revascularization was performed, but VT/VF continued. CA of the
triggering PVC was performed, and the patient was stabilized, however,
on tapering nifekalant, VF recurred. SG phototherapy was started for
sympathetic blockade and his VT/VF was suppressed totally for 2.5
months.
Case3
A 63-year-old male with dilated cardiomyopathy suffered from ES. CA was
ineffective, and he suffered from repetitive ICD therapies (16/ day) despite
deep sedation, amiodarone, and landiolol. SG phototherapy was started
and immediately after the first application, VTs were suppressed (2/ 2.5
M).
Conclusion: SG phototherapy can be performed safely and effectively
suppress ES.
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CATHETER ABLATION FOR PERSISTENT ATRIAL
FIBRILLATION: PROCEDURAL CHARACTERISTICS, USE OF
ADENOSINE AND CLINICAL OUTCOME OF PULMONARY
VEIN AND POSTERIOR LEFT ATRIAL WALL ISOLATION

MULTIPOINT LEFT VENTRICULAR PACING REDUCES
PACED QRS DURATION RELATIVE TO CONVENTIONAL
BIVENTRICULAR PACING IN PATIENTS RECEIVING
CARDIAC RESYNCHRONIZATION THERAPY
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Abstract
Introduction: Patients with persistent AF have an increase in recurrent AF
following pulmonary vein isolation (PVI). PW isolation may be performed
as an adjunct to PVI in patients with persistent AF. We assessed the
efficacy and safety of posterior left atrial wall (PW) isolation in a cohort
of patients with persistent AF and investigated adenosine induced PW
reconnection.

Abstract
Introduction: Cardiac resynchronization therapy (CRT) with multipoint
left ventricular (LV) pacing (MultiPoint™ Pacing [MPP], St. Jude Medical)
restores LV mechanical synchrony relative to conventional CRT (CONV).
We hypothesized that MPP can also improve ventricular electrical
synchrony as evaluated by paced QRS duration (QRSd).

Methods: 165 patients with persistent AF (mean age 59±9years, AF
duration 5.7±4.9years, first procedure in 117) underwent catheter ablation
involving circumferential PVI followed by PW isolation. PW isolation
was performed with a roof and inferior wall line with the endpoint of
bidirectional block. In 54 patients adenosine 15mg was sequentially
administered to assess reconnection of the PVs and PW. Sites of transient
reconnection were ablated and adenosine repeated until no further
reconnection was present. Holter monitoring was performed at 6 and
12months to assess for arrhythmia recurrence.

Methods: Patients receiving a CRT system (Quadra Assura MP™ CRT-D
and Quartet™ LV lead, St. Jude Medical) underwent a pacing protocol
with ECGs continuously recorded from the 6 limb leads during intrinsic
ventricular rhythm (IVR), right ventricular only pacing (RVP), two CONV
settings, and 4-7 MPP settings. QRSd was measured during each
intervention from the earliest QRS onset to the latest offset among all
leads. The shortest MPP and CONV interventions for each patient were
defined by the minimum QRSd among the tested interventions in each
pacing mode.

Results: PW isolation was successfully performed in 92% of 165 patients
(procedure duration 191±48mins, mean RF time 41±19mins). Catheter
ablation within the PW line was required in 41% to achieve isolation.
Adenosine induced reconnection of the PW was demonstrated in 17%. At a
mean follow-up of 15±9 months, freedom from recurrent atrial arrhythmia
was 52% after a single procedure, and 71% after multiple procedures.

Results: Evaluable recordings were obtained in 40/44 patients (NYHA III,
ejection fraction 29±6%, 45% ischemic). Measured QRSd was 168±23 ms
during IVR and 189±28 ms during RVP. The shortest MPP intervention
significantly reduced QRSd relative to the shortest CONV intervention
(141±18 ms vs 154±23 ms, p <0.001). An MPP intervention resulted in
the shortest QRSd in 30/40 (75%) patients compared to a non-MPP
intervention in 10/40 (25%) patients. The shortest QRSds were achieved by
MPP interventions with minimal LV to LV and LV to RV delays (5 ms, MPP1:
159±21 ms, MPP2: 157±24 ms, see Table).

Conclusion: Posterior left atrial wall isolation in addition to PVI is a readily
achievable strategy for catheter ablation in patients with persistent AF.
The addition of posterior wall isolation to PVI may improve the outcomes
to catheter ablation in persistent AF.

Conclusions: The shortest MPP intervention reduced paced QRSd relative
to the shortest conventional CRT intervention, suggesting improved
ventricular electrical synchrony with MPP beyond the conventional
therapy.
QRS duration during pacing interventions
CONV- CONVMPP1
MPP2
MPP1
Shortest Shortest
IVR
RVP
Distal
Proximal 5+5
5+5
5+20
CONV
MPP
QRSd
168±23 189±28 164±21 161±26
159±21 157±24 163±22 154±23 141±18*
(ms)
*, p < 0.05 from Best CONV
MPP1: anatomically guided approach = MPP vectors selected by maximized anatomical separation
MPP2: electrically guided approach = MPP vectors selected by early and late electrical activation
during RV pacing
X + Y = LV to LV pacing delay + LV to RV pacing delay
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HIGH TRAFFIC CONGESTION IN RIGHT ATRIUM

MULTIPLE ATRIAL TACHYCARDIAS WITH SINUS NODE
DYSFUNCTION AFTER MITRAL-VALVE SURGERY AND
SURGICAL ABLATION -A CASE REPORT

Authors
Saurabh Mehrotra and RAJESH VIJAYVERGIYA. POST GRADUATE
INSTITUTE OF MEDICAL EDUCATION AND RESEARCH, CHANDIGARH,
India

Authors

S. Mehrotra: None. R. Vijayvergiya: None.

Yuko Miki, Kohei Iguchi, Nao Yamada, Hidekuni Kirigaya, Daiki Gyotoku,
Naoki Iinuma, Tatsuya Nakachi, Kazuki Fukui and Toshiyuki Ishikawa.
Kanagawa Cardiovascular and Respiratory Center, Yokohama, Japan,
Yokohama City University Hospital, Yokohama, Japan

Abstract

Disclosures

Case Study:A 62-year-old female had permanent pacemaker implantation
(VVI Mode) via right cephalic venous cut down for symptomatic complete
heart block in year 1982 which in the course of next five years was revised
once on the right and twice on the left for recurrent pocket infections.
By this time, patient had four pacing leads - two superfluous ventricular
leads from right side, one superfluous ventricular lead from left side and
one functional VVI pacing lead from left side. Twenty-eight years later,
she developed thrombosis of bilateral subclavian veins for which she was
started on oral anticoagulants. Thirty-one years later, she presented with
dyspnea NYHA class II, lower limb edema, and abdominal distension.
Two-D echocardiography revealed tricuspid stenosis with valve area by
continuity equation was 0.5cm2. In April 2015, thirty-three years later,
she presented with lead fracture. She underwent surgery for removal of
pacing leads, tricuspid valve and superior vena cava reconstruction, and
a new epicardial pacemaker implantation. On surgery all four leads were
trapped and fused with tricuspid leaflets. A repeat echocardiography
showed 2mmHg mean gradient across bioprosthetic valve
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Discussion: Permanent pacing leads in heart causes fibrosis of adjacent
structures such as RV apex, tricuspid valve, SVC and brachio-cephalic
veins. Tricuspid valve stenosis as a consequence of ventricular pacing
leads is infrequent. Our case was complicated by chronic venous
occlusion of bilateral innonimate veins rendering percutaneous access
difficult. The leads were not extracted by described percutaneous
methods 11, as the old leads are likely to have firm encapsulation, fibrosis
and calcification, which in turn can result into major complication on
extraction. Adequate venous drainage of the upper extremity requires
a minimum of one draining vein and hence venous reconstruction was
undertaken in the index case as there was no venous outflow14. Moreover
since epicardial pacing leads are associated with higher incidence of lead
dysfunction, higher thresholds, chronic dislodgements and infections,
venous reconstruction would facilitate the placement of endocardial leads
in the event of epicardial lead failure.

Abstract
Introduction:It has been reported that the addition of surgical ablation
of atrial fibrillation (AF) during mitral-valve surgery increased the risk
of a pacemaker implantation. We present a case with multiple atrial
tachycardias (ATs) with sinus node dysfunction (SND) occurring after
mitral valve plasty (MVP) and surgical ablation. A careful mapping and
radiofrequency catheter ablation (RFCA) for these multiple ATs avoided
the need for a pacemaker implantation.
Methods:N/A
Results:A 75-year-old female had MVP and surgical ablation for
severe mitral valve regurgitation with paroxysmal AF. The procedure
of surgical ablation was performed as follows. Pulmonary veins (PVs)
isolation lines, electrical isolation line from the left atrial appendage
stump to the left PVs isolation line and box isolation lines were added
by RF systems. Cryoablation was applied on the atrial endocardium
from the left atriotomy line to the mitral annulus (MA). AT occurred
12 days after surgery and lasted for 6 months. An electrophysiological
study was performed. AT cycle length (CL) was 343 ms. Long pause of
sinus node activity was observed frequently at termination of AT. All PVs
and posterior wall were isolated completely from left atrium (LA). An
activation mapping demonstrated that a reentrant circuit was located
within a small area between the left PVs isolation line and MA. At this
site, a long fractionated signal was observed on the ablation catheter
and a post-pacing interval with entrainment pacing matched tachycardia
CL. These findings suggested that the mechanism of clinical AT was
localized reentry. RFCA was applied and AT was successfully terminated
within 6 seconds. In addition, non clinical AT was induced. A dual-loop
tachycardia (peritricuspid and incision) was diagnosed. The cavotricuspid
isthmus line and electrical isolation line from right atriotomy line to the
inferior vena cava were added. This patient became non-inducible and
long pause of sinus node activity had entirely disappeared. There has been
no recurrence of AT without antiarrhythmic drug and pacemaker during
8-month follow-up.
Conclusions:This case highlights the complete elimination of ATs by carful
mapping and RFCA could avoid pacemaker implantation for SND after
MVP and surgical ablation.
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SAFETY AND EFFICACY OF RIVAROXABAN 10 MG IN
ADVANCED AGED PATIENTS WITH NON-VALVULAR ATRIAL
FIBRILLATION AND PRESERVED RENAL FUNCTION

EFFICACY OF HIGH RIGHT VENTRICULAR SEPTAL LEAD
PLACEMENT FOR PREVENTION OF SUBCLINICAL ATRIAL
FIBRILLATION
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Abstract

Abstract

Background: The J-ROCKET AF Study demonstrated the safety and
efficacy of rivaroxaban 15 mg for the prevention of stroke and systemic
embolism in Japanese patients with non-valvular atrial fibrillation
(AF) and preserved renal function. However, the safety and efficacy of
rivaroxaban 10 mg, which is given to advanced age patients (75 years old
or older) with preserved renal function, is unknown. To investigate the
plasma concentration of rivaroxaban, a follow-up survey was performed
with regard to the activated partial thromboplastin time (APTT) and the
prothrombin time (PT). APTT and PT have been known to correlate closely
with plasma levels of rivaroxaban.

To investigate the effect of right atrial septal and high right ventricular
septal pacing on the incidence of subclinical atrial fibrillation (AF), a
follow-up survey was performed with regard to the atrial tachycardia
response (ATR), a mode switching function of the pacemaker.

Method: The study group consisted of 50 patients (mean age 84 ± 5 years,
23 men) who had received 10 mg once-daily rivaroxaban, regardless
of their renal function. The control group consisted of 30 patients with
preserved renal function (mean age 68 ± 7 years, 16 men) who had
received 15 mg once-daily rivaroxaban. There was no significant difference
between the two groups regarding alanine aminotransferase, ALT
(study group: 20 ± 13 IU/l; control group: 20 ± 9 IU/l) and the estimated
glomerular filtration rate, eGFR (study group: 65 ± 21 ml/min/1.73m2;
control group: 70 ± 17 ml/min/1.73m2).
Results: There was no correlation among eGFR, APTT, and the PTinternational normalized ratio (PT-INR) in the study group. Therefore,
using multiple regression analysis we examined factors that affected
APTT and PT-INR in the study group. The multiple regression models:
APTT = -17.072 + 0.676*(age) + 3.169*(sex) - 0.051*(body weight) R² =
0.342 P < 0.001, PT-INR = -0.103 + 0.017*(age) + 0.081*(sex) - 0.002*(body
weight) R² = 0.292 P < 0.01. The ages in APTT and PT-INR models were
the most significantly affected factors (standardized partial regression
coefficient, β : 0.407, P < 0.01 and 0.366, P < 0.05). APTT and PT-INR in
the study group were 39.5 ± 6.5 seconds and 1.33 ± 0.16, while those in the
control group were 39.6 ± 7.1 seconds and 1.34 ± 0.19, respectively. There
was no significant difference between the two groups regarding APTT and
PT-INR.
Conclusion: The safety and efficacy of rivaroxaban 15 mg were consistent
with advanced aged patients with preserved renal function who had
received rivaroxaban 10 mg once-daily.
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Methods: Fifty patients who had undergone dual-chamber pacemaker
implantation with right atrial septal and high right ventricular septal
pacing were assigned to two groups: the sick sinus syndrome (SSS) group
with maximal atrial septal pacing and the atrioventricular block (AV block)
group with maximal right ventricular septal pacing. We examined the ATR
events to identify the incidence of AF.
Results: The SSS group consisted of 26 patients (mean age 78±7 years,
12 men) and was followed up for 167±98 days. The AV block group
consisted of 24 patients (mean age 79±5 years, 12 men) and was followed
up for 164±108 days. In the AV block group, the mean right ventricular
pacing rate was significantly higher (91±20% vs. 10±20%; P<0.001) and
the mean right atrial septal pacing rate was significantly lower (22±23%
vs. 73±22%; P<0.001) than in the SSS group. Asymptomatic episodes of
atrial fibrillation occurred in 16 patients in the SSS group and 15 patients
in the AV block group. There were no significant differences between
groups regarding the mean number of ATR activations and the mean
ATR operating time (SSS group: 497±956 events, 121±264 hours; AV
block group: 583±1156 events, 16±29 hours). In the SSS group, 7852 ATR
events were observed during the 4048-day follow-up period, and 8415
events were observed in the AV block group during the 3881-day followup period. The total ATR operation time in the SSS group was 2810 hours
in the 97152 hours followed up (4048 days*24 hours) and that in the AV
block group was 239 hours in the 93144 hours followed up (P<0.001).
The duration of AF in the high right ventricular septal pacing group was
significantly shorter than in the right atrial septal pacing group.
Conclusions: High right ventricular septal pacing reduced the risk of
subclinical AF.
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QT PROLONGATION DURING THERAPEUTIC HYPOTHERMIA
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Abstract

Abstract

Introduction: Therapeutic hypothermia (HT) improves survival for patients
resuscitated from cardiac arrest. QT interval prolongation induced by HT
are not described well.

Background and method:Japanese Heart Rhythm Society (JHRS) has
started Japanese Cardiac Device Therapy Registry (JCDTR) since 2006,
and total 217,708 cases were registered from 540 institutes until 2015
February. The aim of this study is to analyze the actual situation of ICD/
CRT-D implantation in Japan, and to think about the problems in our
country.
Results:(1)The proportion of underlying diseases was as follows; IHD34%
(n=7369), DCM26%(n=5517,), HCM10% (n=2215), Brugada7% (n=1544),
IVF7% (n=1490), respectively. (2)The ratio of ICD and CRT-D was 63%
and 34%. (3)The ratio of primary and secondary prevention was 41% and
59%. (4)The most frequent underlying disease in primary prevention was
DCM(38%), however in secondary prevention IHD(38%) was much more
than DCM. (5)The proportion of primary prevention in each diseases was
as follows; IHD 35%, DCM 61%, Brugada 45% and IVF 5.5%, respectively.

Methods: We reviewed 949 consecutive patients with out-of-hospital
cardiac arrest in our hospital from 2010 to 2013. Out of 949, 374 patients
were resuscitated. Thirty-one patients underwent TH. We measured the
QTc interval before TH (preHT), during HT (durHT), and after HT (postHT)
in 23 patients ECG were recorded during HT (mean age=57.9±17, 21 male).
Results: The QTc became prolonged in all patients during HT and
normalized after cessation of HT (preHT=462±67ms, durHT=547±90ms,
and postHT=440±44ms, P<0.01 in durHT vs preHT/postHT). No torsades de
pointes occurred in any patients.
Conclusions: This study illustrates QT prolongation during HT. Although
HT is safe, careful monitoring of QT inteval is needed.

Summary: (1) The ratio of Brugada and IVF is relatively high in our
country. (2)CRT-D implantation of primary prevention for DCM have been
increasing, however ICD implantation of primary prevention for Brugada
have been decreasing. (3)The number of primary prevention for IHD was
very small, that might be under-use of devices for those patients in Japan.
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Abstract
Introduction:Tachycardia-induced cardiomyopathy (TIC) is defined as
reversible atrial or ventricular dysfunction as a result of sustained
increased heart rate. Diagnosis of TIC and prompt treatment, such as
medication and catheter ablation are important. However, there is little
information on the characteristic findings of TIC in advance. The purpose
of this study was to determine whether the difference of clinical findings
between TIC due to atrial fibrillation (AF) and AF with reduced left
ventricular function due to structural heart disease.
Methods: We retrospectively enrolled 9 consecutive AF patients with
low ejection fraction(< 40%), who underwent PV isolation from 2014 to
2015. Patients were divided into two groups; Group 1: 5 patients (male
3, 61±11 years) with TIC due to AF, Group 2: 4 patients (male 3, 65±16
years) with with low ejection fraction (1 ischemic and 3 non-ischemic
cardiomyopathy). Pre-operative non-invasive examinations including
electrocardiografic, echocardiographic and laboratory findings were
compared between two groups.
Results: An f wave amplitude during AF on ECG was significant higher
in group 1 (0.17±0.09 mV) than in group 2 (0.03±0.01mV) (P < 0.015), and
LVDd was also significant smaller in group 1 (38±7mm) than in group 2
(54±7mm) (P <0.01).
Conclusions: The results of this study suggested the f wave amplitude
during AF and LVDd could be clinical predictors of TIC due to AF.

CHADS2 SCORE AS AN INDEX OF PREDICTING RENAL
FUNCTION DETERIORATION IN PATIENTS WITH ATRIAL
FIBRILLATION
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Abstract
Background: Renal function is crucial for patients with non-valvular atrial
fibrillation (NVAF) using non-vitamin K antagonist oral anticoagulants
(NOAC) . The clinical practice guidelines show risk factors for renal
function deterioration, some of these (age, hypertension, and diabetes
mellitus) are identical to the factors used to calculate CHADS2 score.
However, the relationship between time course of renal function and
CHADS2 score, and the incidence of renal function deterioration during
anticoagulation therapy and its impact of adverse events remain unknown.
Objective: To investigate the relationship between CHADS2 score and
renal function deterioration in patients receiving NOAC, and the frequency
of real function deterioration and its impact on a clinical outcome in NVAF
patients receiving NOAC.
Methods: In 617 consecutive NVAF patients treated with NOAC and with
estimated creatinine clearance (eCCr) ≥50ml/min (mean age 66 ± 11
years, 455 men, 372 paroxysmal and 245 persistent AF, mean CHADS2
score = 1.4 ± 1.1), we analyzed the time course of renal function and
clinical outcomes.
Results: Of the 617 patients, 470 (76%) maintained eCCr ≥50ml/min
whereas the remaining 147 (24%) fell into the eCCr <50ml/min during the
372 ± 285 days of follow-up. The incidence of renal function deterioration
was 0.7% in patients with a CHADS2 score of 0, 2.8% with a score of 1,
10.6% with a score of ≥ 2. The frequency of bleeding events was 5.9% in
patients with a CHADS2 score of 0, 6.0% with a score of 1, 10.9% with a
score of ≥ 2.
Conclusion: CHADS2 score may be useful as an index of predicting
renal function deterioration. Renal function deterioration was not
uncommon and was associated with bleeding events in NVAF patients with
anticoagulation therapy.
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Abstract

Abstract
Introduction: Idiopathic ventricular arrhythmias frequently arise from the
right ventricular outflow tract (RVOT) and can be successfully treated by
radiofrequency catheter ablation. Some cases of idiopathic ventricular
arrhythmias originating from outflow tracts are required catheter ablation
from the left ventricular outflow tract (LVOT) or the aortic sinus cusp. It is
important to distinguish the outflow tract origin of idiopathic ventricular
arrhythmias.
Methods: The subjects consisted of 43 patients (age 57.4±15.9, male 22,
female 21) who underwent catheter ablation for idiopathic ventricular
arrhythmias originating from outflow tracts were included in this study.
We analyzed the virtual unipolar electrograms on 3-dimentional RVOT
isochronal maps and measured the isochronal areas which were defined
as the site with the initial rapid RVOT endocardial activation associated
with the first negative deflection.
Results: Successful ablation was achieved from RVOT in 33 patients (82%,
RVOT group) and from LVOT or the aortic sinus cusp in 6 patients (18%,
non-RVOT group). There were no differences in age, gender and ejection
fraction. The isochronal area was similar in two groups (0.7±0.6 versus
0.9±0.6 cm2, p=0.37). The longitudinal and perpendicular diameters of the
isochronal area were also similar in two groups (11.7±5.2 versus 11.8±4.6
mm; p=0.86, 6.5±3.3 versus 8.8±3.6 mm; p=0.15 respectively). However
the longitudinal/perpendicular axis ratio was higher in RVOT group than in
non-RVOT group (1.9±0.4 versus 1.4±0.2; p=0.002).
Conclusions: The longitudinal/perpendicular axis ratio obtained from
non-contact mapping system is useful predictor to distinguish the site of
origin in idiopathic ventricular arrhythmias originating outflow tracts.

Background: The pacemaker implantation may have a positive and
negative effect on heart failure with heart rate management and right
ventricular pacing. Recently, algorithms to minimize ventricular pacing
have been adapted to many pacemakers. The difference in impact of
pacemaker implantation on heart failure between patients with AV block
and sick sinus syndrome (SSS) in modern era has not been elucidated.
Methods: A total of 434 consecutive patients who have received their first
pacemaker implantation from year 2008 to 2013 at our center in Japan
were retrospectively analyzed. Patients with diagnosis other than AV block
or SSS were excluded, leading to 408 patients (age 78±10 years, 44%
male) left for analysis. Patients were divided into AV block group (n=238)
and SSS group (n=170). Heart failure hospitalization after pacemaker
implantation and change in B-type natriuretic peptide (BNP) values were
analyzed.
Results: The ventricular pacing rate at follow-up was significantly higher
in the AV block group than the SSS group (81±35 vs 22±33 %, p<0.001).
There were 28 (6.9%) heart failure hospitalization during median follow-up
period of 764 days. In Kaplan-Meier analysis, no significant difference in
the rate of heart failure hospitalization was observed between SSS and AV
block patients (Log rank p=0.847). At pacemaker implantation, BNP value
was significantly higher in AV block patients than SSS patients (412±581 vs
288±416 pg/ml, p=0.014). At last follow-up, no difference in BNP value was
observed between the two groups (290±585 vs 308±616 pg/ml, p=0.769),
resulting in significantly greater decline of BNP in the AV block group
(127±627 vs 5±388 pg/ml, p=0.019).
Conclusion: Heart failure hospitalization of patients requiring pacemaker
implantation did not differ between AV block and SSS patients, even
though significantly higher rate of RV pacing was observed in the AV block
group. AV block patients have higher BNP value at implantation, leading to
greater improvement of BNP in this group of patients at follow-up.
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Abstract
Background: Current risk schemes to predict and guide treatment of
ischaemic stroke and intracranial haemorrhage (ICH) in atrial fibrillation
(AF) are derived primarily using a Caucasian population.
Objective: The purpose of this study was to describe the risk of ischaemic
stroke and ICH in a cohort of Chinese AF patients in Singapore with longterm follow-up.
Methods: This observational study used a hospital-based cohort of
Chinese patients with nonvalvular AF.
Results: Among 1109 patients with nonvalvular AF (age 67 ± 14 years,
56% females), 92% of patients had CHA2DS2VASc scores ≥ 2, 260 patients
(23%) did not receive antithrombotic therapy, 719 patients (64.8%) were
taking aspirin, and 130 (12%) were taking warfarin. After mean follow-up
of 7.23 years, 128 patients (34%) without antithrombotic therapy developed
ischaemic strokes. Use of aspirin and warfarin were associated with
reduced annual risk of ischaemic stroke by 29% and 47%, respectively
(p≤0.05). The annual incidence of ICH in patients taking aspirin and
warfarin was 0.29% per year and 0.25% per year, respectively.
Conclusion: Chinese AF patients are at high risk for ischaemic stroke. The
study showed clinical benefit favors the use of warfarin over aspirin or no
therapy for stroke prevention in Chinese AF patients.

RAPID HIGH DENSITY AUTOMATED ELECTROANATOMICAL
MAPPING USING MULTIPLE CATHETER TYPES
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Abstract
Introduction: Manual electroanatomical mapping (EAM) systems require
the operator to directly evaluate each point during map construction.
Thus, point collection (PC) is a slow process. Automation of PC has
the potential to improve key mapping metrics. We developed a novel
automated PC system and sought to compare point collection rate and
map density between automated & manual PC using multiple catheter
types.
Methods: A novel automated PC algorithm with morphology
discrimination was developed. EAM of all 4 heart chambers was
performed in 5 swine in SR using 3 different catheters: 4-pole ablation,
20-pole circular & 64-pole basket for a total of 160 maps (paired sets
of 10). Automated & manual PC was compared using the new EnSite™
AutoMap Module software. Each map point was reviewed for appropriate
voltage & LAT.
Results: Automated PC resulted in statistically significant reduction
in map completion time, increase in valid map points & PC rate for all
catheters in all chambers mapped (figure). Automated PC also resulted
in faster mapping, greater point density, and superior map precision with
comparable accuracy and equivalent editing times with respect to manual
mapping.
Conclusions: Automated PC with the open-platform EnSiteTM Cardiac
Mapping System is significantly faster than manual for all chambers and
allowed for the use of various catheters. This resulted in shorter mapping
time & higher point density. The morphology discriminator in the new
system effectively excluded ectopic beats during mapping.
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THE IMPACT OF CATHETER ABLATION ON OUTCOMES
IN PERSISTENT ATRIAL FIBRILLATION PATIENTS WITH
IMPAIRED LEFT VENTRICULAR FUNCTION

PROGNOSTIC VALUE OF EARLY REPOLARIZATION
PATTERN IN DEVELOPMENT OF VENTRICULAR
FIBRILLATION IN ACCIDENTAL HYPOTHERMIA
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Abstract
Introduction: Although catheter ablation (CA) in persistent atrial
fibrillation (PeAF) patients is a widespread therapeutic option for rhythm
control, its efficacy and safety are uncertain in PeAF patients with reduced
left ventricular ejection fraction (LVEF).
Methods: A total of 86 PeAF patients were treated with CA including
circumferential pulmonary vein isolation with or without additional
substrate modification. We compared the outcomes in the PeAF patients
with reduced-EF (EF<50%, n=13) vs. preserved-EF (EF≧50%, n=73) .
Antiarrhythmic agents were started for all patients after CA. We performed
further CA for AF recurrence if obtaining the patient’s consent.
Results: EF was significantly improved in patients with reduced-EF after
CA than those with preserved-EF (median follow-up period: 558 days,
delta EF: 21.7±21.2% vs. 1.9±10.6%; P<0.0001, respectively). On the other
hand, the prevalence of AF recurrence and complications was similar
between the 2 groups (21.9% vs. 23.1%, p=ns; 2.7% vs. 7.7%; p=ns).
Conclusions: The cardiac function in PeAF patients with reduced-EF were
dramatically improved after CA without any safety concerns, compared
with PeAF patients with preserved-EF. Rhythm control with CA in PeAF
patients with impaired LV function could be safe and feasible therapeutic
option.
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Abstract
Introduction: Appearance of a significant J wave (Osborn wave) and
decreased ventricular fibrillation (VF) threshold are characteristics of
patients with hypothermia. However, it remains unknown whether the
presence of J wave can provide independent prognostic information to
arrhythmic vulnerability in hypothermic condition. The aim of this study
is to analyze the relationship between ECG morphology and VF event in
patients with accidental hypothermia.
Methods: We analyzed ECGs of 19 cases diagnosed with accidental
hypothermia. In addition, we searched the electronic bibliographic
databases of pubmed from 1959 to 2014 and found 66 cases of accidental
hypothermia with presentation of interpretable ECG. Then we analyzed
ECGs of total 85 cases. We classified hypothermic ECG into 5 types
according to ST deviation:
Type 1: J wave without manifest ST deviation (<1 mm), n=32
Type 2: J wave with horizontal ST depression (≥1 mm), n=17
Type 3: J wave with ST elevation (≥1 mm), n=17
Type 4: J wave with down-sloping ST segment, n=14
Type 5: no J wave, n=5.
Results: Ten patients experienced VF at their hypothermic condition (VF
group) but the other 75 cases did not experienced VF (non-VF group).
The amplitude of J waves had inverse relationship to the severity of
hypothermia (p<0.05). There were no significant differences in J wave
amplitude, QTc interval and body temperature between VF and non-VF
groups. In VF group, 90% of the cases had type 4 ECG and only one case
had type 1 ECG. On the contrary, only 5 cases (6%) in non-VF group had
type 4 ECG morphology (p<0.05 vs. VF group).
Incidence of VF in cases with type 1 ECG was only 3% (1 case) but it was
more frequent in cases with type 4 ECG (71%). Type 1, 3 and 4 ECGs
distributed from mild to severe hypothermia. Type 2 ECG frequently
appeared in severe hypothermia and type 5 ECG appeared only in mild
hypothermia. No VF patients were observed in cases with type 2, 3 and 5
ECGs.
Conclusions: Although an inverse relationship between the amplitude of
the J wave and body temperature was observed, they were irrelevant to
the development of arrhythmic risk. We found that the characteristic ECG
morphology, J wave followed by negative T wave with down-sloping ST
segment (type 4 ECG), was significantly associated with VF in cases with
accidental hypothermia.
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Purpose: The effective of substrate ablation for long-standing persistent
atrial fibrillation (AF) patients is unclear. Thus, we compared the efficacy
of long-standing persistent AF ablation between pulmonary vein isolation
(PVI) alone and PVI plus additional substrate ablation.
Methods: A total of 141 patients underwent catheter ablation for longstanding persistent AF from August 2009 to March 2014 were enrolled in
our study. We divided these patients into two groups PVI alone and PVI
plus additional substrate ablation. The substrate ablation was defined as
linear ablation, ablation of electrograms showing complex fractionated
activity and ganglionated plexi ablation.Major endpoint of this study
was no recurrence of AF and atrial tachycardia after a single ablation
procedure.
Results: Among 141 patients, PVI alone group was performed in 78
patients and PVI plus additional substrate ablation group was performed
in 63 patients. All patients were successful in AF ablation. A total of 82
patients were free from AF recurrence and atrial tachycardia recurrence.
There was no significant difference between two groups
(41 patients, 53% for the PVI group vs 41 patients, 65% for the PVI plus
additional substrate ablation group, P=0.4511).
Conclusions: Additional substrate ablation did not improve freedom from
AF and atrial tachycardia in patients with long-standing persistent AF.

Abstract
The value of Watchman in those who can not take OACs is less well
known. Patients from Asian regions are not well represented in the
current pool of data. Could the current evidence for Watchman therapy be
translated in a real world experience?
Objective: We sought to characterize the safety and efficacy outcomes
of a single center experience with the Watchman device in an Asian
population.
Methodology: We conducted a prospective registry from July 2010
to August 2014. A total of 127 patients with atrial fibrillation and
CHA2DS2VASc score of at least 2 were screened. Inclusion criteria were:
high bleeding risk (60.0%), erratic INR (22.6%) and, poor compliance
with medication (13.0%). A total of 115 patients underwent the
implant procedure. Patients were followed up with a transesophageal
echocardiogram (TEE) at 45 days, 180 days and 360 days. Outcome data
were collected and documented at baseline and at each follow up point.
Results: 114 (99.2%) patients had successful implantation of the LAA
occluder. The mean age was 68.1 + 11.8 years with mean left ventricle
ejection fraction of 56.3 + 11.7%. There were 68 (56.5%) males, mean
CHA2DS2VASc score of 4 and HASBLED score of 3.5. Most patients
(67.7%) were on oral anticoagulants (OACs) and dual antiplatelet therapy
(11.3%) prior to implantation of the device. Majority of patients were
implanted with LAA occluder size 27mm (32.2%) and 24mm (24.3%). 78
patients (67.8%) were prescribed OACs post implant, followed by DAPT
in 33 patients (28.7%). 2 (1.08%) patients developed haematoma. The
total primary safety event rate was 3.26% per patient year. Complete
endothelialization of LAA occluder was achieved in 97 (97.3%) of patients
at 45 days, 77 (95.1%) at 180 days and 46 (90.2%) at 360 days. A total of
94.5%, 91.9% and 96.0% of patients had oral anticoagulation withdrawn
respectively. At 19 + 12 months follow-up, one patient (0.8%) had an
ischaemic stroke, one had systemic embolism (0.8%), and 15 patients
(9.25%per patient year) had a cardiovascular or unexplained death.
Conclusion: This is the largest single center registry data for Watchman
implant in the Asia region. The outcomes of our LAA occluder registry
showed a comparatively safe and effective alternative therapy in
preventing embolic events among non-valvular AF patients.
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Abstract

Abstract

Introduction: A number of pacing strategies have been developed to
prevent atrial fibrillation (AF) in patients with pacemakers. We performed
a systematic review to evaluate the impact of minimizing percentage
of ventricular pacing (%VP) and the role of atrial preference pacing
(APP) compared to conventional dual chamber pacing in preventing the
progression of AF.

Introduction: Recent genome-wide association studies showed that
several single nucleotide polymorphisms (SNPs) were associated with
susceptibility of Brugada syndrome. However, association between SNPs
and electrocardiographic characteristics or clinical course has not been
well investigated in Japanese patients with Brugada syndrome. We aimed
to investigate the association between SNPs and electrocardiographic
characteristics or clinical events in Japanese patients with Brugada
syndrome.

Methods: English scientific literature was searched using Pubmed/
Embase with keywords of “sinus node dysfunction”, “atrial fibrillation”,
“minimize ventricular pacing”, “overdrive pacing”, “atrial preference
pacing”, “single chamber pacing” and “dual chamber pacing”. 696
references were reviewed. After exclusions, 13 randomized controlled
trials (RCTs) with a total of 8485 patients reporting %V pacing (AAI vs
DDD, n=3 and MVP n=4, patients=4734), APP (n=7, patients=4529) were
analyzed.
Results: Reduced ventricular pacing obtained either by pacing mode
(AAI, single lead) or algorithms to minimize ventricular pacing (e.g. MVP)
reduced the progression of paroxysmal to persistent AF (OR 0.64, 95%
CI 0.45-0.90, p value 0.01, I2=63%) as compared to conventional DDDR
pacing. The mean ventricular pacing percentage in the two groups was
3.4% and 69%, respectively. The absolute incidence of AF in the two
groups was 12.9% and 17.9% respectively. Sub-analysis on the MVP
algorithm studies reveals even greater decrease in AF progression (OR
0.58, 95% CI 0.37-0.90, p value 0.01, I2=63%). On the contrary, the addition
of APP to conventional pacing did not prevent progress of paroxysmal
to permanent AF (OR 1.05, 95% CI 0.67-1.63, p value 0.84, I2=81%).
Substantial heterogeneity was noted in this analysis with a single study
with reactive ATP showing benefit.

Methods: 40 Japanese patients (mean age; 49.4±14.1 years, 98% men)
diagnosed with Brugada syndrome were included in this study. The PR
interval and the QRS duration were measured on a standard 12-leads
ECG at diagnosis. Three SNPs, rs11708996 located in the SCN5A gene,
rs10428132 located in the SCN10A gene, and rs9388451 near the HEY2
gene, were genotyped by using direct sequence, and the numbers of risk
alleles at three SNPs were counted. Logistic regression analysis was
performed for calculating odds ratio of risk alleles for clinical events.
Results: The presence of risk alleles at SCN5A, SCN10A, and HEY2 genes
were associated with the prolongation of the PR interval and the QRS
duration. The number of risk alleles was also associated with increased
risk of incidence of cardiac events (spontaneous occurrence of ventricular
fibrillation and syncope) in the presence of more than 2 risk alleles versus
less than 1.
Conclusion: Three SNPs at SCN5A, SCN10A, and HEY2 genes were
associated with the prolongation of the PR interval and the QRS duration,
and an increased risk of cardiac events in patients with Brugada
syndrome.

Conclusions: Meta-analysis of RCTs demonstrates that reduced
ventricular pacing is associated with reduction in the progression of AF.
In particular, algorithms to minimize ventricular pacing are effective and
reduce the incidence of AF. The APP algorithms were safe but did not
prevent progression of AF. Further studies are required to confirm the role
of reactive atrial ATP.
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Abstract
Background: Transesophageal echocardiography (TEE) is considered as
the gold standard modality in the detection of left atrial appendage (LAA)
thrombus in atrial fibrillation (AF). However, TEE is an invasive procedure
and reaching the definite diagnosis of LAA thrombus by TEE is sometimes
difficult because of artifacts or confusing structures such as pectinate
muscle of LAA. Although contrast-enhanced computed tomography
(CECT) is a non-invasive and sensitive modality in the detection of LAA
thrombus, CECT can sometimes result in false-positive findings because
of low flow velocity in the LAA.
Purpose: The purpose of this study is to evaluate the diagnostic value of
CECT using serial snapshots in detecting LAA thrombus.
Methods: AF patients with suspected LAA thrombus by TEE were
evaluated by CECT using serial snapshots. CT images were taken
including whole LAA continuously every 2 seconds after contrast infusion,
with which time the entire LAA was filled by contrast completely.
Results: Two patients were suspected as LAA thrombus by TEE. One
patient had an endoscopic LAA resection which showed no thrombus in
the LAA. In the other patient, suspected thrombus in LAA did not change
after enhancing anti-coagulation therapy, with which we concluded LAA
thrombus was an artifact. Both patients were negative for LAA thrombus
by CECT using the serial snapshots method.
Conclusion: CECT using serial snapshots can enhance the entire LAA in
detail because images are obtained until LAA is filled completely. It is a
useful method for the diagnosis of LAA thrombus, particularly in cases
that the diagnosis of LAA thrombus is difficult by TEE.
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Abstract
Introduction: Cryoablation (Cryo) is being used increasingly for atrial
fibrillation with procedural success rates similar to radiofrequency
ablation (RF) . We sought to compare radiation dosage in Cryo versus RF
(RF).
Methods: Consecutive patients (n=83) who presented to our institution for
AF ablation were included. Mode of ablation (cryo vs RF) was at discretion
of operator. Data on demographic variables, type of ablation, previous
ablation, Body mass index (BMI), fluoroscopy time, radiation dosage,
immediate procedural success was collected. 3D-Mapping system was
used in 97 % (42/43) cases of RF ablation. Our usual frame rate for
fluoroscopy is 7.5 fps.
Groups were well matched apart from BMI [Figure 1] which was higher in
RF group and repeat procedures were more common in RF group. Data
was analysed using SPSS Version 21 (IBM Corp, USA). Indication for atrial
fibrillation was paroxysmal atrial fibrillation in all cases.
Results: Immediate procedural success (complete pulmonary venous
isolation) was 98% ( 81/83 patients; one incomplete isolation in each
group). Shapiro-Wilk test was used to confirm normal distribution of
data. Multinomial logistic regression was performed. After adjusting
for differences in groups we found that RF group had more radiation
exposure. (p=0.01). Potential ways to further reduce radiation exposure
include using lower frame rates, reducing field size by collimating X-Ray
beams and intermittent screening.
Conclusions: Pulmonary vein isolation using Cryoablation uses less
radiation as compared to RF ablation in our small study. Further studies
are needed to confirm our findings as well as evaluate radiation exposure
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LEAK TO THE MAJOR SUBARACHNOID HEMORRHAGE
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Abstract
Introduction: Sakakibara Heart Institute Clinic (CL) is a cardiovascular
clinic with no beds, established as an outpatient department of the
Sakakibara Heart Institute Hospital (HP). Remote monitoring system
(RMS) was introduced since 2010, and currently is used to follow
approximately 500 patients implanted with devices, through collaboration
with device specialist physicians in HP.
With the purpose to improve the regular transmission rate of RMS, we
examined the effect of requesting patients to transmit the first data
within one week of receipt of the transmitter together with telephone
intervention by nurses.

Results:A fifty-three-year old woman with no previous cardiac history,
who was planned for extracorporeal shock wave lithotripsy was admitted
to our hospital due to the pre-operative electrocardiogram abnormality.
Electrocardiogram showed giant negative T wave in inferior and V5,6
leads and QT prolongation. Left ventricular function was normal and
no obvious structural heart disease was found by echocardiogram.
Three-dimensional coronary CT angiography was planned and the
24-hour ambulatory monitoring was performed. While asleep, the
patient developed sinus tachycardia for 10 minutes ,followed by abrupt
bradycardia and pulseless electrical activity. She was resuscitated and
echocardiography showed takotsubo-like wall motion abnormality.
Massive subarachnoid hemorrhage was diagnosed by brain CT. Her newly
developed giant negative T wave without any cardiac or neurological
symptom was thought to be caused by the minor subarachnoid leak, and
whole time course of ECG change was documented.

Methods: Subjects: The RMS data and clinical charts of 122 patients who
were initiated on RMS (Medtronic CareLink® System) and received nurse
intervention [70 men; mean age 67.4 ± 17.1 years; wireless (automatic)
type 58 patients (48%), wired (manual) type 64 patients (52%)] between
April 2013 and May 2014 were reviewed retrospectively.
Methods: Patients were instructed to transmit the first data within 1
week of receiving the transmitter. Nurses checked whether data was
transmitted and reminded patients by telephone if data was not received.
The success rates of the first data transmission and subsequent regular
data transmission were compared.
Results: For the first transmission, initially 82 patients (67%) transmitted
and 40 patients (33%) did not. After nurses telephoned patients who
did not transmit, first transmission was obtained from all patients.
Subsequently, regular transmission was obtained from 105 patients (86%)
and not obtained from 17 patients (14%), showing a significantly higher (p
= 0.005) success rate compared to the first transmission.
Conclusion: The strategy of requesting patients to transmit the first data
after receiving the transmitter together with nurse intervention to remind
those who did not transmit resulted in 100% transmission. This approach
probably contributed to increase the success rate of subsequent routine
regular transmission. Intervention provided by nurses in collaboration
with physicians allowed efficient use of RMS, improving the quality of
device follow-up even in a clinic with no beds and limited human and
facility resources.

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

221

Poster abstracts
SATURDAY POSTERS SESSIONS 1

SATURDAY 21 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
9:00:00 AM - 12:00:00 PM
THE EFFECTIVENESS OF TRANSVENOUS LEAD
EXTRACTIONS IMPLANTED MORE THAN 10 YEARS AGO.
Authors
Michio Nagashima, Kengo Korai, Jyunji Morita, Shota Tohoku, Takahiro
Iseda, Kenichi Hiroshima, Yohei Kobayashi and Kenji Ando. Kokura
Memorial Hospital, Kitakyushu, Japan

EFFICACY AND FEASIBILITY OF CARDIOVASCULAR
IMPLANTABLE ELECTRONIC DEVICES LEAD EXTRACTION
IN ELDERLY PATIENTS
Authors
Michio Nagashima, Junji Morita, Kengo Korai, Shota Tohoku, Kenichi
Hiroshima and Kenji Ando. Kokura Memorial Hospital, Kitakyushu, Japan

Disclosures

Disclosures

M. Nagashima: None. K. Korai: None. J. Morita: None. S. Tohoku:
None. T. Iseda: None. K. Hiroshima: None. Y. Kobayashi: None. K. Ando:
None.

M. Nagashima: None. J. Morita: None. K. Korai: None. S. Tohoku:
None. K. Hiroshima: None. K. Ando: None.

Abstract

Abstract

Introduction: With the increasing utilization of cardiac implantable
electronic devices (CIEDs), the ability to extract leads using the
transvenous approach has become important. Authors provide the
retrospective analysis of the effectiveness and safety of TLE performed on
leads implanted at least 10 years before the extraction.

Background: In contemporary practice, the proportion of elderly
individuals in the population is growing and the need for percutaneous
transvenous lead extraction in elderly patients has been increasingly
required. The elderly have more risk factors than younger patients
needing lead extraction. However, the safety of lead extraction for elderly
patients remains unclear.

Methods: Between 2008 - 2014 we performed TLE of 502 electrodes in
250 patients (pts). Out of these, 128 (25.5%) leads in 57 (22.8%) pts had
been implanted for at least 10 years. The following extracting techniques
were used: manual direct traction, device traction, mechanical telescopic
sheaths, excimer laser sheath and femoral approach. We compared
incidence of major adverse events (MAE; death, myocardial infarction,
stroke, cardiac tamponade, pulmonary embolism ) between patients more
than 10years group and under 10years group.

Methods: Between 2005 and 2013, we collected data of 250 consecutive
patients who underwent percutaneous transvenous lead extraction and
compared incidence of major adverse events (MAE; death, myocardial
infarction, stroke, cardiac tamponade, Pulmonary Embolism, blood
transfusion or pneumohemothorax ) between patients <80 years and
patients ≥80 years old. The primary endpoint of this study was incidence
of MAEs after procedure. The secondary endpoint was hospitalization
period.

Results: Fifty four cases (95%) completely, in the remain 3 cases the
clinical success was achieved with the small portion of the lead left into
the vascular space. Two of 57 patients (3.5%) had evidence of major
complication in more than 10years group. No significant difference of
major complication was found between more than 10years group and
under 10 years group (3.5 vs. 1.6%, P = 0.35).

Results: There were 68 patients (27.2%) with age ≥80 years and 182
patients (72.8%) with age <80 years. The most common indication for lead
extraction in elderly patients was infection (97.1%). All patients underwent
successful transvenous removal of endocardial leads. Two of 68 patients
(2.9%) had evidence of MAE in elderly patients. No significant difference of
MAE was found in the elderly group (2.9vs.2.2%, P=0.921). There was no
difference in hospitalization periods between those age ≥80 years and age
<80 years (37.9±31.3days vs 31.4±27.4days, P=0.105).

Conclusions: Transvenous lead extraction with the use of various
endovascular techniques is an effective and safe method for treating
infectious, vascular and mechanical complications of long-lasting CIEDs
therapy.
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Conclusions: In elderly patients, percutaneous transvenous lead
extraction could be performed safely without prolonged hospital stay.
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Abstract
Introduction: Panorama 2 is a multi-center, prospective, non-randomized,
non-interventional post-market release study. The objective is to
describe the current region-specific clinical practices associated with
the treatment of patients receiving implantable Medtronic CRHF devices
and to collect region-specific data on product reliability of implantable
Medtronic CRHF Devices.
In this analysis, we analyzed patient characteristics and implant
procedure data.
Methods: Data included in this analysis are from 2089 subjects implanted
with CRHF devices at 92 hospitals across Europe, Asia, Middle East and
Africa.
The mean number of risk factors (defined as current smoking, BMI>30,
hypertension, hyperlipidemia, diabetes and age>65) was lower in Asia
(1.8) than in Europe (2.4) and Middle East (2.6). The differences observed
in patient characteristics among geographies may be partly explained by
the various distribution of device type.
Conclusions: An analysis on subpopulations by device type and within
each geography should be performed to further explore differences in
patient characteristics.
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Abstract
Introduction: Management of arrhythmias in pediatric population requires
advanced skill. The Pediatric population undergoing Electrophysiology
study (EPS) and Radiofrequency ablations (RFA) were studied in a single
operator driven EP program at a tertiary referral center in Ahmedabad,
Western India. In India, Pediatric and Adult ablations and device
implantations are not separate specialties; they are all managed by
individual Electrophysiologists.
Objective: To characterize nature and volumes of EP study and RF
ablations performed for the pediatric population in a large volume tertiary
care center in Western India.
Methods: Analysis of pediatric patients undergoing EP study and RF
ablation therapy was performed. The volumes of procedures as well as
nature of arrhythmias were analyzed. These represented procedures by a
single operator as part of a private practice Cardiology group.
Results: 72 patients under 19 years of age underwent EPS. Twelve
patients underwent diagnostic EP study and remaining 60 patients
underwent ablation. 52 were males, 20 female patients; age range was 4
to 18 years, mean age was 15.1 ± 2.8 years. Of the RF ablation procedures
54 were performed for Supraventricular Tachycardia (SVT) and 6 for
Ventricular tachycardia (VT).
Of the SVT procedures, 21 were AVNRT (20 Typical and 1 Atypical AVNRT),
34 were Accessory pathway (18 manifest WPW pattern, 15 concealed
accessory pathways, 1 PJRT), 1 Classical Atrial Flutter and 2 had Mahaim
pathway mediated tachycardia. 4 patients had multiple mechanisms of
arrhythmia. SVT ablation was successful in 48 patients. In the remaining 6
patients ablation was not attempted or limited due to Accessory pathways
being in close proximity to AV node.
All 6 patients with VT had ILVT (Idiopathic LV tachycardia) and underwent
successful ablation.
There were no morbidities or mortality. The abstract data is till 2014,
updated 2015 data will be delivered at presentation.
Conclusion: Pediatric arrhythmia interventions are safe and effective.
These need to be performed in high volume center with an experienced
Electrophysiologist at the helm.
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THERMOCOOL ABLATION INSIDE CORONARY SINUS
DIVERTICULUM IN A 9-YEAR-OLD CHILD WITH PREEXCITED TACHYCARDIA AND CARDIOGENIC SHOCK

UTILITY OF LEFT VENTRICULAR PACING TO DISCERN
PRESENCE OF MULTIPLE ACCESSORY PATHWAYS IN A
PATIENT WITH MULTIPLE TACHYCARDIA MECHANISMS.
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Abstract

Abstract

Introduction: A 9-year-old child presented in cardiogenic shock due to
Atrial Fibrillation with Pre-excited Tachycardia causing ventricular rate
exceeding 300 bpm. Post-cardioversion ECG revealed manifest preexcitation (WPW syndrome), deep negative delta in inferior leads and V4-6.

Introduction: A 31-year-old gentleman presented with Wide Complex
Tachycardia (WCT) and hypotension. Post-cardioversion ECG revealed
manifest pre-excitation (WPW syndrome).

Procedure and Result: Electrophysiology study (EPS) was performed in
post-absorptive state off anti-arrhythmic medications. The child weighed
20 kg; age and weight appropriate anesthesia was administered.
Pre-excitation persisted up to 240 ms atrial stimulation. Ventricular
stimulation revealed concentric non-decremental VA conduction via
accessory pathway, earliest atrial activation in 6 o’clock of the mitral
annulus. Orthodromic AVRT was easily inducible, rate 250 bpm. A
coronary sinus (CS) diverticulum was suspected and confirmed on
angiogram via a catheter by antegrade transvenous route inside
coronary sinus. Mapping was performed by 7F RF catheter. RF energy
was delivered at site of earliest Ventricular activation inside the CS
diverticulum; however energy beyond 5 Watts could not be delivered in the
confined space. An 8F Thermocool ablation catheter was introduced into
the CS diverticulum and RF energy delivered with prompt disappearance
of accessory pathway (AP) conduction. Post ablation, no tachycardia was
inducible. Adenosine administration confirmed abolition of AP conduction.
The patient had uneventful recovery.
Conclusion: A 9-year-old child presented in a challenging scenario of
cardiogenic shock due to Pre-excited tachycardia. Definitive treatment
was successfully performed by Thermocool ablation of Left Posterior AP
inside a CS diverticulum.
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Procedure and Results: Electrophysiology study (EPS) was performed in
post-absorptive state off anti-arrhythmic drugs. Pre-excitation persisted
up to 240 ms atrial stimulation, earliest ventricular activation was in left
lateral region. Right ventricular (RV) stimulation revealed eccentric nondecremental VentriculoAtrial (VA) conduction via Left Lateral Accessory
Pathway (LLAP). Antidromic AtrioVentricular Reentrant Tachycardia
(AVRT) (200 bpm) and Orthodromic AVRT with LBBB aberrancy were
inducible (170 bpm) (Figure). RF energy was delivered by Transeptal route
during sinus rhythm at site of earliest ventricular activation at 3 o’clock
MVA with disappearance of pre-excitation. Post RFA, atrial stimulation and
Adenosine administration confirmed abolition of antegrade AP conduction.
RV stimulation showed retrograde VA conduction via AV node. However,
Left Ventricular (LV) pacing revealed VA conduction via concealed Left
Posterior AP (CLPAP). RF energy delivered during LV pacing at site of
earliest atrial activation at 6 o’clock MVA with disappearance of retrograde
AP conduction. Post RFA, both LV and RV pacing confirmed retrograde
conduction via AV node. Thereafter, no tachycardia was inducible.
Conclusion: A 31-year-old gentleman presented with WCT due to both
Antidromic and Orthodromic AVRT with aberrancy. LV pacing was a useful
maneuver to discern and diagnose presence of multiple APs, contributing
to a successful ablation procedure.
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FOR ABLATION OF THE PREMATURE VENTRICULAR
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Abstract
Introduction:Idiopathic ventricular arrhythmias from the papillary
muscles(PM) in the left ventricle(LV) has been recognized as a distinct
clinical syndrome, but there is limited information regarding the ablation
technique.
Methods:N/A
Results:We report a case of ventricular premature complexes (VPCs)
from the LV PM which was eliminated by catheter ablation (CA) with
guidance of contact force(CF)-sensing catheter. We report on a 60-yearold male patient presenting with frequent VPCs. TheVPCs comprised 31%
of the total number of QRS complexes during 24 h Holter monitoring, the
morphology of which was a right bundle branch block and a right axis.
During the initial electrophysiologic study, LV geometry was reconstructed
using a CARTO SOUND system and the activation map for the VPCs
revealed centrifugal pattern from the earliest activation site near the
tip of the anterior PM, where the perfect pace mapping was attained. A
total of 19 irrigated radiofrequency ablations by a transaortic approach
were performed with a maximum power of 40W, eliminating the VPCs.
Unfortunately, the VPCs recurred and a second procedure was performed
using an irrigated-tip CF-sensing catheter. CF by the transaortic approach
was less than 2g around the anterior PM. Then, the catheter was
advanced transseptally through an 8.5Fr steerble sheath into the LV. CF
could be maintained more than 10g and a total of 8 irrigated RF lesions
with a power of 30W were performed, completely eliminating the VPCs.

A 63-year-old woman with complete atrioventricular block underwent
DDD pacemaker implantation in 2011. Persistent left superior vena cava
(PLSVC) without connection between the left subclavian vein and the
innominate vein was revealed during the initial operation, hence and
the device was subcutaneously implanted in the right precordial wall
using right cephalic vein. After implantation, thinning of skin above the
device gradually developed without any pain or swelling, butfinally, device
erosion occurred with leaking of some effusion.. She underwent surgery
of debridement in the pocket and laser lead extraction without any
complications. After adequate administration of antibiotics and negative
pressure wound therapy using the vacuum-assisted closure, she had
a new DDD pacemaker implantation from the left side. Firstly, a guide
wire was proceeded to a right atrium (RA) via PLSVC from a left axillary
vein, and a coronary sinus (CS) guiding catheter which could be peeled
away (CPS Direct™, St. Jude Medical, St. Paul, MN) proceeded to a right
ventricular (RV) outflow tract with over the wire technique. Secondary, a
screw-in RV lead (model 2088TC-58, St. Jude Medical, St. Paul, MN) was
proceeded with a deflectable stylet (Locator™ Plus, St. Jude Medical,
St. Paul, MN), and placed in the mid septum of the RV base. Finally, a
screw-in RA lead (model 2088TC-58, St. Jude Medical, St. Paul, MN) was
advanced with a normal stylet preshaped alpha loop, and placed in the RA
septum near fossa ovalis. A CS guiding catheter and a deflectable stylet
may be useful for pacemaker lead implantation via PLSVC.

Conclusions:The CF-sensing catheter revealed the cause of the
unsuccessful procedure and was useful in making the CA strategy.
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Abstract
Background: Atresia of the coronary sinus (CS) ostium with persistent
left superior vena cava (PLSVC) is a rare cardiac abnormality and
electrophysiological studies may be complicated by the inability to access
the CS for mapping of the left-sided AV valve annulus.
Methods: N/A
Results: A 54-year-old female was referred to our institute for
radiofrequency catheter ablation (RFCA) of paroxysmal supraventricular
tachycardia (PSVT). Due to difficulty to cannulate the CS, left main
coronary angiography was performed and during the venous phase, CS
ostial atresia with PLSVC was suggested. Electrophysiological studies
were performed with multipolar catheter positioned at only CS ostial
region. PSVT was induced by atrial burst pacing and extra atrial pacing
without an obvious antegrade jump. Premature ventricular beats during
His-refractoriness failed to advance atrial depolarization. Besides,
parahisian pacing was attempted due to exclude septal accessory
pathways. As a result, AV nodal pattern was suggested. These features
were almost consistent with a diagnosis of common AV node reentrant
tachycardia (AVNRT). Slow pathway ablation was performed and
resulted in junctional acceleration. However, PSVT was easily induced by
ventricular burst pacing. Next, adenosine administration was attempted
during ventricular pacing, followed by no VA block. Therefore, leftsided accessory pathway mapping was performed from a trans-aortic
approach. An earliest retrograde atrial activation was mapped to a left
lateral location. Accessory pathway was completely eliminated just after
RFCA at that site and no PSVT was induced by any atrial or ventricular
programmed stimulation.
Conclusions: In this case, the inability to access the coronary sinus due
to atresia of the CS ostium with persistent left superior vena cava could
lead to misdiagnosis of paroxysmal supraventricular tachycardia. Leftsided accessory pathway mapping would be necessary even if CS ostial
cannulation is not feasible.
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Background: Myocardial infarction (MI) induces neural remodeling in the
myocardium and extra-cardiac ganglia, but its impact on the intrinsic
cardiac nervous system (ICNs) and cardiac afferent system are not well
characterized. The aim of this study was to investigate the morphologic
changes in specific ganglionated plexi (GPs) following MI.
Methods: Five GPs (right atrial (RAGP), right marginal artery (RMAGP),
ventral interventricular (VIVGP), dorsal ventricular (DIVGP), and dorsal
rood ganglia (DRG)) were collected from control (n=8) and MI pigs (n=8); 6
weeks after anterior MI. H&E, choline acetyltransferase (ChAT), tyrosine
hydroxylase (TH), and vasoactive intestinal peptide (VIP) immunostaining
were performed for the ICN. Calcitonin gene-related peptide (CGRP) was
performed to for DRG.
Results: VIVGP, DIVGP, and DRG neurons from MI were larger than
those from controls (946 ± 23 μm2 vs 755 ± 22 μm2, 944± 34 μm2 vs 810±
20μm2, and 1636± 48μm2 vs 1324 ± 39μm2, respectively; p < 0.001, p <
0.001, p < 0.01),but no difference was seen in RAGP and RMAGP. There
was a significant decrease in the percentage of VIPGP expressing ChAT
in MI compared to controls (87.1 ± 2% versus 91.5 ± 2%, p < 0.05), VIP
expression of VIVGP was increased in MI compared to control ( 66.4% vs
37.2%, p < 0.01). GGRP positive neuron of DRG is significantly increased in
MI compared to controls (85% vs 65% p < 0.01).
Conclusions: MI causes an enlargement in neurons within the ICNS and
DRG. These changes may be related to release of neurotrophic factors in
cardiac afferent and efferent signaling and underlie the pathophysiologic
processes responsible for the initiation of arrhythmias and progression to
heart failure post MI.
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USEFULNESS OF A PENTARAY FOR ATRIAL TACHYCARDIA
AFTER PULMONARY VEIN ISOLATION

PREDICTION FOR PERSISTENCE OF ATRIAL FIBRILLATION
BY USING 12-LEAD ELECTROCARDIOGRAPHY
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Abstract
The case 1 was 75-yo male, who underwent a catheter ablation (ABL) for
atrial fibrillation. A year after ABL, he had sustained atrial tachycardia
(AT), which was difficult to terminate by any medication. Therefore second
ablation was performed. We used Pentaray to make an activation map
of left atrium (LA) during AT. The mapping showed a macro-reentry
including slow conduction pathway of posterior parts of left superior
pulmonary vein (p-LSPV). Post pacing interval (PPI) from the stimulus to
the atrial activation at p-LSPV was matched to cycle length of tachycardia,
and pacemapping at this point during sinus rhythm produced the same
P morphology of AT. ABL was performed at this site, which resulted
in termination of AT after 3 seconds of application. Thereafter, the
tachycardia was no longer inducible.
The case 2 was 69-yo male, who had sustained AT after pulmonary vein
isolation. An activation map of LA by Pentaray revealed that the anterior
parts of right superior pulmonary vein was the origin of AT. Although
we tried to check PPI and electrical potential around the area, AT was
terminated by the contact of an irrigation catheter. We performed ABL at
the point and AT was never induced.
Pentaray is a multiple mapping catheter with 20 electrodes, covering an
area of over 7cm2, and consists of soft branches. Therefore it is easy to
get many accurate mapping of endocardium without traumatic contacts
or arrhythmia terminated. In these 2 cases, Pentaray was helpful in
identifying critical site and electrical pathways of sustained AT.
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Abstract
Introduction: Long-lasting atrial fibrillation (AF) is one of the major
arrhythmias leading to heart failure. However, little has been reported on
a significant predictor for transformation from paroxysmal to long-lasting
AF. In this study, we investigated 12-lead electrocardiography (ECG) to
predict it.
Methods: We retrospectively included 196 patients (131 male, mean aged:
72.7±11.0 years) with atrial fibrillation (AF), except long-standing AF, from
January 2012 to May 2014 in our hospital. They were divided into 2 groups
based on whether AF continued more than 6 months (group PE) or not
(group PA). All patients were examined at the time of sinus rhythm. The
data were obtained in 3 months before persistent AF in group PE and were
latest ones in group PA.
Results: Fifty-one patients in group PE and 144 patients in group PA
were studied. History of heart failure (25 vs 4 %, P<0.01), BNP (250.1 vs
78.7 pg/ml, P<0.01) and left atrial diameter (43.1 vs 37.9 mm, P<0.01) in
baseline characteristics and P wave amplitude in leads II (68.8 vs 89.0 μV,
P<0.01) and V1 (67.3 vs 53.6 μV, P<0.01), P wave dispersion (49.4 vs 36.2
ms, P<0.01), T angle (32.0 vs 50.0 degree, P=0.01) and QRS-T angle (56.8
vs 26.7 degree, P<0.01) in ECG parameters were significantly difference.
In multivariate analysis, smaller P wave amplitude in lead II, longer P
wave dispersion and bigger QRS-T angle were independent predictors
for AF continuation (OR 0.97 P=0.01, OR 1.05 P<0.01, OR 1.03 P=0.03,
respectively). By using these parameters, persistence of AF could be
predicted in cut-off as 80, 50 and 40 with sensitivity of 0.58, 0.80 and 0.81
and with specificity of 0.79, 0.51 and 0.56, respectively.
Conclusions: P wave amplitude in lead II ≤ 80μV, P wave dispersion ≥
50 ms and QRS-T angle ≥ 40 degree contribute to persistent AF. Each
factor reflects atrial conduction disturbance/remodeling and ventricular
diastolic dysfunction. These structural changes may occur in a relatively
early stage of AF continuing and are found out only by ECG. The prediction
for lasting AF could be clarified by ECG analysis.
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NEURAXIAL MODULATION FOR REFRACTORY
VENTRICULAR TACHYCARDIA USING THORACIC EPIDURAL
ANESTHESIA: A CASE REPORT

A CASE OF ADENOSINE-SENSITIVE ATRIAL TACHYCARDIA
WE HAD DIFFICULTY IN WHOSE ABLATION BECAUSE ITS
ORIGIN WAS JUST BESIDE THE HIS BUNDLE
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Abstract
Clinical features:A-58 year old man with ischemic cardiomyopathy
admitted to our hospital with refractory ventricular tachycardia(VT).
He already took maximal medical therapy and the implantable cardiac
resynchronization therapy-defibrillators(CDT-D). The cardiac function
was terribly reduced and left ventricular ejection fraction was less than
20%. VT morphology was a right bundle-branch block configuration,
superior axis and a heart rate of 140 bpm. VT was transiently terminated
after 100 mg of lidocaine intravenous injection, but the patient developed
refractory VT associated with cardiac depression requiring vasopressors
and the intra-aortic balloon counterpulsation. Coronary angiography
revealed no significant stenosis. An endocardial catheter mapping and
radiofrequency(RF) ablation were performed under general anesthesia
to clarify the onset mechanism and eliminate VT. A low voltage area
revealed in broad left ventricle(LV) except for apex. Entrainment mapping
during VT was performed and LV mid-inferior was designated as the exit
of VT. Finally, clinical VT was abolished by RF ablation to the exit site.
However, fatal ventricular arrhythmias(VAs) were provoked by high fever
and sympathetic hyperactivity was thought to be cause of VAs. Intravenous
β-blocade, lidocaine and amiodarone were continued, but failed to
prevent VT electrical storm. All conventional methods for management
of arrhythmia control were ineffective. He repeated serious infections
one after another and the route of infection was various. We postulated
that thoracic epidural anesthesia might be used for management of VAs.
A thoracic epidural catheter was inserted at TH4/5, and mepivacaine 1%
with a dose of 4ml was injected. There was no hemodynamic compromise
following initiation and maintenance of thoracic epidural anesthesia.
Finally, no episodes of VAs have appeared after this procedure. We could
successfully control malignant VAs with hybrid therapy in combination
with medial, endocardial ablation and sympathetic block.
Conclusion:The reducing of sympathetic nerve activity is effective for
patient with refractory VT despite of standard medical therapy. We
speculate modulation of this system such as thoracic epidural anesthesia
may prevent VT events.

228

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

Disclosures
T. Nakano: None. A. Hirata: None. R. Amiya: None. R. Sugihara: None. K.
Kashiwase: None. Y. Higuchi: None. Y. Yasumura: None.

Abstract
Introduction:Atrial tachycardia (AT) whose origin was AV node area and
which was terminated by injection of ATP has been reported and it was so
called adenosine-sensitive atrial tachycardia.
Methods:N/A
Results:An 58-year-old man came to the emergency room in our hospital,
presenting palpitation. The 12-lead electrocardiogram showed narrow
QRS tachycardia with 3:2 AV block and its P wave was negative in 2, 3, aVf
leads. Intravenous injection of verapamil (5mg) prolonged P wave cycle
length but could not terminate the tachycardia. Injection of ATP (20mg)
could terminate it at once. Electrophysiological study was scheduled on
the other day.
The narrow QRS tachycardia with 3:2 AV block was reproducibly induced
by atrial extrastimulus and the early atrial activation was at the proximal
His bundle. Ventricular pacing could not show the VA conduction. We
diagnosed the mechanism of tachycardia was AT. Then we mapped the
earliest atrial site adjacent to the His bundle. Careful RF applications
was started to deliver at 10W and induced junctional beat. We tried RF
application during atrial pacing in order to notice AV block immediately.
RF application was delivered at the same site at 25W and it was resulted
in no inducibility of AT.
Conclusions:We experienced adenosine-sensitive atrial tachycardia just
beside the His bundle, so it was difficult in RF application.
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HIGH-DENSITY AND RAPID ELECTROANATOMICAL
MAPPING OF ATRIAL TACHYCARDIA WITH
MULTIELECTRODE CATHETER: ITS EFFICACY AND
OUTCOME OF CATHETER ABLATION

LEFT ATRIAL SURFACE AREA NOT ISOLATED AFTER
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Abstract
Introduction: Atrial tachycardia (AT) is clinically challenging arrhythmia
that can occur based on atrial anatomical and substrate factors and
often subsequent to catheter ablation for atrial fibrillation. Recently,
a rapid constitution of electroanatomical mapping during AT with
multielectrode catheter (MC) has been available. However, little data had
revealed efficacy of this mapping strategy. The aim of this study was to
investigate the efficacy and feature of impedance-based multielectrode
electroanatomical mapping, ATs analyzed with MC, and treatment
outcomes
Methods and results: All patients underwent electrophysiological studies
during spontaneous or induced ATs. We analyzed characteristics of ATs
from rapid electroanatomical mapping using the MC along with the Ensite
NavX system followed by targeted entrainment, if needed, at a few points
on the assumed circuit. After that we performed radiofrequency ablation.
Fifty-five ATs were identified in 34 patients (18men; age 63±17years; 1.7
ATs per patient) and seven of 34 patients had no history of structural heart
disease and previous ablations for atrial arrhythmias. We could constitute
activation maps in 51 of 55 ATs (mean cycle length, 322±120milliseconds)
with a mean of 644±433 points per map during an average mapping
time of 318±149 seconds . Left atrial and right atrial ATs were 22 and 29,
respectively. For details, figure-eight-like double-loop reentry (3 ATs),
macro-reentry around the mitral valve (6), tricuspid valve (11), scarrelated reentry (10), roof-dependent reentry (2), focal pattern (14), and the
other reentry (5) as types of AT were seen.
Of the identified 51 ATs, 47 (92%) were terminated successfully by
radiofrequency ablation, however 3 ATs were abandoned due to proximity
of the critical isthmus or focal origin of tachycardia to His bundle or
sinoatrial node. During mean follow-up period of 179±176 days, 8 patients
documented recurrences of AT (long-term success rate was 76%).
Conclusion: This high-density mapping strategy using MC is useful for
creating the whole picture of AT in a shorter time, resulting in favorable
ablation outcomes.

Introduction: Arrhythmia recurrence following catheter ablation of
persistent atrial fibrillation (AF) is high compared with paroxysmal AF.
Patients have larger atria requiring more extensive ablation in addition
to pulmonary vein isolation (PVI). However, the quantification and impact
of isolated and non-isolated left atrial surface area (LASA) has not been
evaluated.
Aims: To utilize an electro-anatomical model of the left atrium generated
with a 3-dimensional navigation system and cardiac CT, to evaluate
the impact of isolated and non-isolated LASA on long-term arrhythmia
recurrence after PVI.
Methods: We recruited 164 patients (female 31, age 60±10 years)
presenting for catheter ablation with highly symptomatic AF (paroxysmal
95, persistent 69). Pre-procedural cardiac CT’s were acquired and merged
with a three dimensional non-fluoroscopic mapping system (CARTOXP, Biosense Webster). Existing software was used to calculate total
LASA. Post procedurally, the surface area enclosed by ablation lesions
(annotated during the procedure) was calculated to determine LASA
isolated, LASA not isolated and proportion of LASA isolated. Parameters
were correlated with arrhythmia recurrence in patients with persistent
and paroxysmal AF after 62±9 months follow up.
Results: One hundred and four (63%) patients had recurrent arrhythmia
after AF ablation (paroxysmal 54, persistent 50). Arrhythmia recurrence
in persistent AF patients was associated with higher total LASA
(202.3±34.6cm2 vs 185.7±30.0cm2 p=0.05), higher LASA not isolated
(150.5±28.2cm2, vs 127.9±21.0cm2, p=0.002) and lower proportions
of LASA isolated (25.6±6.3% vs 30.7±8.3%, p=0.008), compared with
patients without recurrence. However, these differences did not persist in
paroxysmal AF patients with and without recurrence. Multivariate survival
analysis utilizing a Cox regression model demonstrated LASA not isolated
> 145cm2 independently predicted AF recurrence in persistent AF patients
(HR 2.66 95% CI (1.47, 4.80), p<0.001).
Conclusion: LASA not isolated is an important predictor of AF recurrence
after ablation of persistent but not paroxysmal AF. Importantly, LASA not
isolated is more important for long-term outcomes than total or isolated
left atrial surface area.
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Abstract
Introduction: Previous evidences showed that both inflammation and
oxidative stress are actively engaged in pathophysiologic remodeling
of atrium in atrial fibrillation (AF). However, relationships between
inflammatory status and burden of oxidative stress in AF are not
elucidated, and their clinical determinants of inflammatory status and
oxidative stress in AF are not known as well.
Methods: Of 221 consecutive patients enrolled, one-hundred sixtyfive patients (74 non-AF and 91 nonvalvular AF) were eligible. Among
them, AF was paroxysmal in 52 patients. We analysed high sensitive
C-reactive protein (hsCRP), neutrophil to lymphocyte ratio (NLR) and red
cell distribution width (RDW) as markers of inflammation, and 8-isoProstaglandin F2α (8-iso-PGF2α) as a measure of oxidative stress
burden.
Results: Concentration of 8-iso-PGF2α and NLR were higher in AF
than non-AF group (72.46±44.68 vs. 43.65±29.99 pg/mL, p<0.001 and
2.39±1.96 vs. 1.83±0.91, p=0.018, respectively), whereas hsCRP and
RDW were not different between them. The 8-iso-PGF2α of paroxysmal
AF was higher than nonparoxysmal AF, but which was not significant.
(77.56±49.29 vs. 65.67±37.21 pg/mL , p=0.472). The NLR and RDW were
greater in nonparoxysmal AF group than those of paroxysmal AF and
non-AF group (p=0.04 and 0.009, respectively for NLR; p=0.018 and 0.015,
respectively for RDW). The 8-iso-PGF2α was not correlated with hsCRP,
NLR and RDW respectively in AF group. The only determinant of 8-isoPGF2α level was AF duration, which was negatively correlated with the
AF duration (β=-0.002, p=0.034) by multiple regression analysis. On the
other hand, inflammatory markers showed positive correlation with left
atrial diameter (β=0.018, p=0.007 for hsCRP), the presence of persistent
AF (β=0.135, p=0.004 for NLR) and AF duration (β=0.000173, p=0.01 for
RDW) by multiple regression analysis.
Conclusions: Our results shows again that AF is associated with increased
burden of systemic inflammation and oxidative stress. However, no direct
association between inflammation and oxidative stress in AF was found.
Their pathogenic role of inflammation and oxidative stress in initiation and
maintenance of AF may be different.
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Abstract
Introduction: Accumulating evidence suggests that oxidative stress is
involved in the pathogenesis of atrial fibrillation (AF). Cardiac myocyte
NADPH oxidase activity is an important source of oxidative stress within
the atrial tissue during AF. Systemic oxidative stress in AF and role of
phagocytic NADPH oxidase is not as well known.
Methods: We enrolled total of 221consecutive patients including 106
control patients (56 females) and 115 AF (25 females, 60 paroxysmal
AF and 55 persistent AF) patients in this study. Mean ages were 57±12
and 57±10 years-old respectively. We analyzed 25 single nucleotide
polymorphisms (SNPs) of 6 subunits of phagocytic NADPH oxidase
(gp91phox, p22phox, p47phox, p67phox, p40phox and Rac2). To evaluate
the in vivo oxidative stress burden, 8-iso-prostaglandin F2α (8-isoPGF2α) was measured.
Results: AF duration was 30.27±35.99 months. No significant differences
were found in the genotype frequencies of all 25 SNPs of phagocytic
NADPH oxidases between the control and AF groups. However, the
difference of distribution of haplotypes of p22phox was found on
Likelihood ratio tests (Likelyhood ratio statistics=30.78, p=0.0380).
The distribution of haplotype C-C-G-G-T and C-T-A-G-T were different
between the two groups. The 8-iso-PGF2α value was 47.46±37.23 pg/
ml and 73.66±47.66 pg/ml respectively (p<0.0001). Among the variables,
the presence of AF (β=22.6, p=0.001) and haplotype C-C-G-G-T (β=17.1,
p=0.049) were the significant determinant of 8-PGF2a on multivariate
linear regression analysis.
Conclusions: In conclusion, AF is associated with increased burden of
oxidative stress. Pathogenic polymorphism of phagocytic NADPH oxidases
associated with AF were found, and it may partly contributed to the
buildup of oxidative burden in AF.
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Abstract
Introduction: Pulmonary vein (PV) isolation has been established as an
effective treatment for symptomatic drug-refractory paroxysmal and
persistent atrial fibrillation (AF). While bilateral PV isolation is currently
common, origin-targeted unilateral PV isolation had been previously
performed when the focus of AF triggering premature atrial contraction
or atrial tachycardia from PVs was identified. The aim of this study was to
evaluate the long-term effect of unilateral PV isolation for paroxysmal AF.
Methods and Results: Thirteen consecutive patients who underwent
unilateral PV isolation for symptomatic paroxysmal AF between December
2002 and April 2007 were retrospectively identified and enrolled in
this study. They underwent unilateral PV isolation after confirming the
localized origins of AF in only one sided PVs (right: 7 cases, left: 6 cases).
AF recurrences in this study were determined by patient symptom-driven
reports. Characteristics of the study population included a mean age of
53 ± 12 years old, predominantly male (76.9 %), left atrial diameters of
37.4 ± 5.5 mm, and left ventricular ejection fraction of 66.1 ± 7.3 %. The
mean follow up period was 123 ± 19 months. After the first procedure, AF
relapsed in 6 patients (46.1 %). Among them, the repeated PV isolations
for the same-sided PV were performed in 2 patients with success.
Consequently, with 1.2 ± 0.6 procedures of unilateral PV isolation on the
same side, success rate was 69%.
Conclusions: Origin-targeted unilateral PV isolation for paroxysmal AF
may provide acceptable long-term outcome in selected patients.
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Abstract
Introduction: Symptoms caused by sinus node dysfunction (SND), the
most common bradyarrhythmia, can only be mitigated by permanent
cardiac pacing. Yet pacemaker therapy remains underutilized in
developing regions of the world. The IMPROVE Brady study is the first
prospective evaluation aimed to identify factors related to therapy
prescription in underserved regions.
Methods: Patients presenting with symptoms such as fatigue, shortness
of breath, and syncope, a heart rate of ≤50 beats per minute, and without
AV block were enrolled and followed in effort to identify the proportion
diagnosed with SND and subsequently treated. Rationale for not receiving
pacemaker therapy for SND was recorded. A multivariable logistic
regression assessed the association between baseline characteristics and
probability of receiving an implant after SND diagnosis.
Results: Patients (n=510) enrolled from India and Bangladesh were more
likely to be male (78%), with a mean age of 58 ± 15 yrs, and a history of
Sinus brady/SND (63%) at baseline. Through 8.4 ± 8.0 months follow-up,
369 received an SND diagnosis and 61(17%) of patients were implanted
with a pacemaker. Insurance-related issues (34%), physician preference
for other medical management (23%), patient not agreeing that their
condition warranted implant (22%), and physician determining patient was
not indicated (19%) were the dominant reasons for declining a pacemaker.
Higher age, female gender, and syncopal or pre-syncopal symptoms 30
days prior to baseline visit were associated with a higher probability of
implant (per multivariable logistic regression).
Conclusions: In a real-world assessment in South Asia, 1 in 6 patients
diagnosed with symptomatic SND receive a permanent cardiac pacemaker
with less than half of declines being related to insurance reasons. Younger
males were the least likely to receive therapy. A process improvement
initiative is warranted to improve the diagnosis and therapy application.
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Abstract
Background: Although a previous study reported that the longer
persistence of atrial fibrillation (AF) is a predictor of AF recurrence after
catheter ablation, an actual persistent duration of AF is hard to evaluate in
some patients.
Methods: Of consecutive 342 patients who underwent catheter ablation of
persistent AF, 130 patients (38.0%) (127 men, age 53 +/- 9 years) had no
information of AF duration. The predictors of AF-recurrence in this patient
population were assessed.
Results: There was no significant difference in the AF recurrence rate
between patients with and without information of AF duration (33.5% vs.
36.9%, P=0.83).
During 20+/-13 months of follow-up period after the single AF ablation
procedure, 63.1% of patients (82/130) remained free from AF recurrence.
The AF history was defined as time between the first diagnose of AF and
the day of ablation. The AF history was significantly longer (4.3+/-3.2
vs. 2.5+/-2.5 years, P<0.001) in patients with AF-recurrence than those
without. In multivariable analysis, AF history (P=0.003, HR 1.142, 95%CI
1.046-1.248) was the independent predictors of AF-recurrence. There was
no significant difference in left atrial dimension between patients with and
without AF-recurrence (42.6+/-5.7 vs. 42.5+/-5.3 mm, P=0.87).
Conclusion: The longer AF history was independently associated with AFrecurrence following the single ablation procedure in the patients with a
lack of the information about AF duration.
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Abstract
Introduction: Emerging evidence suggests that cardiorespiratory fitness
(CRF) measured during an exercise stress test may protect against
incident atrial fibrillation (AF). The aim of this meta-analysis is to
determine the link between CRF and AF incidence.
Methods: We searched MEDLINE, EMBASE and COCHRANE databases for
studies reporting AF incidence according to categories of baseline CRF.
Specifically, we evaluated the lowest CRF group from each cohort with the
group of the highest CRF. We performed a random-effects meta-analysis
to compare the multivariate risk estimates of each group.
Results: We identified three studies meeting our inclusion criteria. Data
from 72,901 individuals over a mean follow-up period 11 years contributed
to this analysis. CRF was represented in peak METs with the mean
baseline values of the low and high CRF groups respectively (5±0.8 and
11.4±2). The risk of AF was significantly lower in those with the highest
CRF at baseline, when compared to those with the lowest CRF (OR 0.45,
95% CI 0.28-0.75, p=0.002). There was significant heterogeneity between
the included studies (I2=94%, p=<0.01), possibly due to discrepancies in
follow-up between studies.
Conclusions: This analysis shows that there in an independent
relationship between a higher CRF and a decreased incidence in AF.
Increased CRF may improve other known AF risk factors and may be a
target for improving outcomes in patients at risk of or with existing AF.
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REMOTE MAGNETIC CATHETER NAVIGATION VERSUS
CONVENTIONAL ABLATION IN ATRIAL FIBRILLATION
ABLATION: COMPARING EFFICACY, SAFETY AND
FLUOROSCOPIC TIME

SIGNIFICANT DISCORDANCE BETWEEN CARDIAC
MAGNETIC RESONANCE (CMR) IMAGING AND
ECHOCARDIOGRAPHY (ECHO) IN THE ASSESSMENT OF
RIGHT VENTRICULAR FUNCTION
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Abstract
Percutaneous transcatheter radiofrequency ablation of atrial fibrillation
has long procedural times and significant radiation exposure. Remote
controlled magnetic navigation (RMN) allows unrestricted movement of
the ablation catheter via precise multiplanar manipulation of a minimally
traumatic tip. Combined with a 3D electroanatomic mapping platform, it
reduces fluoroscopy utilisation. We compared acute success rates, safety
profile and fluoroscopy time between patients undergoing conventional vs
RMN assisted ablation of atrial fibrillation.
A retrospective study of consecutive patients undergoing pulmonary
vein isolation for paroxysmal and persistent atrial fibrillation was
conducted between 2 groups: RMN assisted and manual ablation. All
patients underwent pulmonary vein antral isolation with further ablations
performed as needed. Procedure time started from first puncture to
complete sheath removal. Procedural success was defined as complete
electrical isolation of all 4 pulmonary veins. Patients were cardioverted
intraprocedurally based on attending physician’s preference.
467 patients were recruited - Manual ablation: 259 and RMN: 208. Acute
procedural success was comparable in both groups: 99.5% (207 of 208) in
the RMN group vs 96.9% (251 of 259) in the conventional ablation group
(p = 0.051). There was a non-statistically significant trend towards lower
catheter/ablation related complications in the RMN group: 0.5% (1 of 208)
vs 1.2% (3 of 259) in the manual ablation group (P=0.398). Fluoroscopic
use was significantly lower in the RMN cohort with mean±SD times of
54.4 ± 30.2 minutes vs 77.7 ± 31.4 in the manual ablation cohort (p ≤
0.001). However, total procedural times were longer in the RMN group:
mean 280.2 ± 74.4 minutes vs 213.1 ± 64.75 in the manual ablation group
(p ≤ 0.001). 17% difference (19.1 ± 8.2 vs 36.4 ± 9.2) in the percentage of
procedural time using fluoroscopy (p ≤ 0.001) was noted.
Remote magnetic navigation appears to be similarly efficacious in acute
success rate and trends towards lower incidence of catheter related
complications. Radiation exposure is significantly reduced to a mean of
17% offluoroscopy time, thus according safety benefits to both physician
and patient, but at a cost of longer total procedural time.

Abstract
Introduction: Assessmentof left ventricular (LV) ejection fraction (EF),
right ventricular function, LV hypertrophy and LV mass has important
diagnostic, therapeutic and prognostic implications. In this study, we
investigated the correlation between Cardiac Magnetic Resonance (CMR)
imaging and echocardiographic (ECHO) assessment of these parameters,
to evaluate the incremental value of the former imaging modality.
Methods:This is a retrospective study of 100 consecutive patients who
underwent both 2D echocardiography and CMR imaging. Pearson’s
correlation, Cohen’s Kappa co-efficient (κ) with linear weighting, paired
Student’s t-test and Chi-square tests were used to compare CMR and
ECHO measurements.
Results:Mean age was 48±16 years old, 80% males, 31% had ischaemic
heart disease, 35% had hypertension, 17% had diabetes mellitus, 40%
had hyperlipidaemia and mean body mass index was 25±5. Overall,
there was good agreement in the assessment of LVEF (CMR 47±18%
vs ECHO 42±18), κ with linear weighting was 0.72 (95% CI: 0.63-0.80).
However, there were occasional arge differences observed in absolute
measurements. Of the 36 patients with severe LVEF impairment on ECHO,
8 (22%) patients were judged to be less severe 6 moderate, 1 mild and 1
normal). RV function was poorly correlated (κ = 0.42; 95% CI:0.25-0.59).
Only 18/38 (47%) of patients with RV impairment on CMR was detected
on ECHO. There was significant correlation between LV mass on CMR
and ECHO (mean 140± 61g vs 187±70g, P=0.61, p<0.001) and LV thickness
(mean 8±3mm vs 9±2mm, P=0.46, p<0.001). However, there were 3 cases
of apical HCM only diagnosed on CMR
Conclusions:CMR has incremental value over ECHO especially in the
assessment of RV function and in cases of suspected localized LV
hypertrophy. It may also be helpful in the assessment of LVEF in patients
whose indication for primary prevention internal cardioverter defibrillator
(ICD) is borderline.
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PERCUTANEOUS LEAD EXTRACTION FOR VDD LEAD
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SUCCESSFUL TREATMENT OF SUBACUTE AMIODARONEINDUCED LUNG TOXICITY IN A PATIENT WITH PERIOPERATIVE VENTRICULAR TACHYCARDIA AFTER AN
AORTIC VALVE REPLACEMENT
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Abstract
Introduction: There is an advantage to reduce the number of punctures of
the implant during Single lead VDD, but may be often difficult to removed
because of its structure which is easy to break.
Methods and Results: Total 512 leads were analyzed which was
underwent percutaneous lead removal procedure at our hospital:
methods and results. 438 leads were bipolar or unipolar pacemaker
lead(P), 63 leads were ICD lead (I), 21 leads were VDD lead (V), the average
implant interval was as followings, I: P: V = 3.9 years: 7.8 years: a 7.8 year.
No needs of extaction tools were 26.9%, 41.9% and 9.1%(I:P:V P=0.0011).
Powered sheath were needed for lead extraction were 65.1%, 47.8% and
81.8%(P=0.0005), Snare was needed were 6.3%:, 12.8%: and 22.7% (P =
0.1144). Incomplete removal rate was 1.6%, 6.8% and 9.1%(P=0.2417).
Conclusion: VDD lead was thought to be easy to break during pecutaneous
lead extaction and lower complete removal rate was considered that
should be carefully selection for its complicated structure.
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Abstract
Background: An early diagnosis and treatment are essential since
amiodarone-induced pulmonary toxicity can be a fatal complication.
Methods: N/A.
Results: We experienced a successful treatment of subacute amiodaroneinduced lung toxicity in a 70-year-old male with peri-operative ventricular
tachycardia (VT). The patient received an aortic valve replacement (AVR)
using a biological valve due to severe aortic stenosis causing congestive
heart failure. Although, a rethoracotomy was required to resolve a
hemopericardium eight hours after the AVR, his hemodynamic condition
was stably maintained. However, an incessant VT (160bpm) occurred
from POD4 (POD: post operative day) and required cardioversion and an
intravenous administration of amiodarone. After controlling the VT, the
intravenous infusion of amiodarone was switched to oral amiodarone
(POD12), which was discontinued on POD34 (total amiodarone dose was
12500mg). A CT was performed to evaluate his respiratory symptoms
on POD41 and demonstrated a honeycomb-like appearance in the left
lung suggesting amiodarone induced interstitial pneumonia. Therefore,
intravenous methyl prednisolone (1000mg/day) was started for two days
followed by an oral administration of prednisolone for two weeks. After
loading with prednisolone, there was a dramatic response of the clinical
symptoms and CT images. There was no clinical or radiological relapse at
10 months of follow up.
Conclusion: We experienced a successful treatment of subacute
amiodarone-induced lung toxicity in a patient with peri-operative VT after
an AVR. An early diagnosis and treatment was feasible to cure this fatal
complication.
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Abstract
Introduction:Heart rate variability (HRV) modulates dynamics of
ventricular repolarization. A diminishing value of HRV is associated
with increased vulnerability to life-threatening ventricular arrhythmias,
however the causal relationship is not well-defined. We evaluated if
fixed-rate atrial pacing that abolishes the effect of physiological HRV, will
alter ventricular repolarization wavefronts and is relevant to ventricular
arrhythmogenesis.
Methods:The study was performed in 16 subjects: 8 heart failure
patients with spontaneous ventricular tachycardia [HFVT], and 8 subjects
with structurally normal hearts (HNorm). The T-wave heterogeneity
descriptors [total cosine angle between QRS and T-wave loop vectors
(TCRT, negative value corresponds to large difference in the 2 loops),
T-wave morphology dispersion, T-wave loop dispersion] and QT intervals
were analyzed in a beat-to-beat manner on 3-minutes records of 12-lead
surface ECG at baseline and during atrial pacing at 80 and 100 bpm. The
global T-wave heterogeneity was expressed as mean values of each of the
T-wave morphology descriptors and variability in QT intervals (QTV) as
standard deviation of QT intervals.
Results:Baseline T-wave morphology dispersion and QTV were higher
in HFVT compared to HNorm subjects (p≤0.02). While group differences
in T-wave morphology dispersion and T-wave loop dispersion remained
unaltered with atrial pacing, TCRT tended to fall more in HFVT patients
compared to HNorm subjects (interaction p value=0.086). Atrial pacing
failed to reduce QTV in both groups, however group differences were
augmented (p<0.0001).
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Abstract
Introduction: Brugada syndrome is an autosomal dominant cardiac
channelopathy where the ECG typically presents with right bundle
branch block pattern ST-segment elevation in leads V1-3. Macroscopic
ST-T alternans has previously been described with fever, electrolyte
imbalances, class Ia/Ic antiarrhythmic provocation, psychotropic drugs
and beta-adrenergic blocker use. We report to the best of our knowledge,
the first case series of ST-T wave alternans in a Southeast Asian
population.
Methods: Our Brugada registry comprises of patients from 4 centres in
Southeast Asia. Patients enrolled had spontaneous or flecainide induced
type 1 Brugada pattern ECGs. We reviewed patients’ ECGs, Holter reports,
flecainide challenge tests and exercise treadmills for macrovolt T wave
alternans patterns.
Results: 6 cases with ST-T segment alternans were identified from 90
enrolled patients(6.7%). 3 patients were from Singapore and the other
3 were from Brunei. None of the patients identified had any significant
comorbidities. In 4 of 6 of the patients, ST-T segment alternans was noted
during flecainide challenge. Another patient had ST-segment alternans
4mins into the recovery phase of an exercise stress test. The last patient
had alternans during sleep evidenced on Holter monitoring Patients
had median follow up of 22.5 months(interquartile range 12.2-51). None
had documented ventricular arrhythmias over the follow-up period.
None had implanted defibrillators. 2 of 6 patients had a family history of
sudden cardiac death. The pathophysiology of this phenomenon and its
clinical significance is currently unclear. Beat-to-beat T-wave alternans
has been suggested to be due to spatial and temporal dispersion of
repolarisation. Discordant alternans is then thought to produce gradients
of repolarisation sufficient enough to cause ventricular fibrillation (VF).
We have however not observed any occurrences of VF in our series.
Conclusion: The prevalence of macrovolt ST segment alternans in
Southeast Asian Brugada patients may be estimated at 6.7% based on
our registry. In addition to previously described triggers, it may also occur
during exercise recovery or spontaneously during sleep. Further research
needs to be done to ascertain its clinical significance.

Conclusions:Atrial pacing and consequent loss of HRV, appears to
introduce unfavorable changes in ventricular repolarization in HFVT
subjects. It widens the spatial relationship between wavefronts of
ventricular depolarization and repolarization. This may partly explain
the concerning relation between poorer HRV and the risk of ventricular
arrhythmias.
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Abstract
Introduction: Isolated reports of insulation failure of Biotronik Linox
implantable cardioverter defibrillator (ICD) leads have emerged recently.
Methods:N/A
Results: A 63 year old female presented after a rapid series of discharges
from her dual chamber ICD, inserted in 2009 for AV conduction disease
and ventricular tachycardia. Lead parameters had been stable on routine
follow-ups, with no tachyarrhythmias documented.
On admission, she was in third degree AV block with an escape rate of
35bpm, requiring isoprenaline to maintain an adequate heart rate. The
device failed to pace due to battery depletion from the repeated shocks.
Device interrogation (Fig B) found 54 shocks delivered over a 100 minute
period. Episodes were due to non-physiological sensing of high rates (Fig
A), detected as ventricular fibrillation.
Conductor externalisation of the defibrillator lead, a Biotronik Linox
TD 65/18, was demonstrated on fluoroscopy (Fig C: LAO 40⁰). Urgent
extraction was performed, with inspection of the explanted lead (Fig D)
verifying an insulation break with an externalised conductor.
Conclusion: This case adds to the growing number of Linox family lead
failure reports, but none previously have resulted in such a dramatic
presentation, with incessant inappropriate shocks leading to battery
depletion in a pacing-dependent patient, with no preceding lead
parameter changes (confirmed on remote monitoring). The site of
insulation break around the tricuspid valve region highlights the possible
role of mechanical stress as a contributing factor.
Vigilance is warranted with Linox ICD leads for the potential of insulation
failure and conductor externalisation.
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Abstract
Introduction: Re-bleeding on puncture site after atrial fibrillation (AF)
ablation occurs frequently. ARISTOTLE showed that bleeding rate of
apixaban was lower than that of warfarin. However, whether apixaban
reduces periprocedural bleeding is not clear.
Methods: We evaluated consecutive 212 patients undergoing AF ablation.
All patients received non-vitamin K antagonist oral anticoagulants (NOAC)
before the ablation. NOAC was stopped in the morning of ablation day, and
restarted 2 hours after the hemostasis on puncture site. Re-bleeding was
defined that required re-astriction. Patients were classified into 2 groups;
apixaban group (n=57) or non-apixaban group (n=155).
Results: CHADS-VASc score was significantly higher, and creatinineclearance (CCr) was significantly lower in the apixaban group than in
the non-apixaban group. However, incidence of re-bleeding was similar
between the 2 groups {the apixaban group,n=11 (19%) vs. the nonapxiaban group,n=36 (23%), p=ns}. Multivariate analysis, including age,
body weight, eGFR, hypertention, history of stroke, and apixaban use,
revealed that independent predictor of re-bleeding was only decreased
renal function (odds ratio=32.8; 95%Cl 2.76-509.8; p<0.01). Interestingly,
CCr was identical between bleeding patients in the non-apixaban group
and non-bleeding patients in the apixaban group (73.1ml/min vs. 69.3ml/
min, p=ns).
Conclusions: Despite high risk patients received, apixaban did not
increase the re-bleeding risk on puncture site used in AF ablation.
Apixaban may become the first-line drug in AF patients requiring invasive
therapy.
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Abstract
Introduction: Electroanatomical mapping system (EAM) has significantly
reduced fluoroscopy time and several studies reported elimination of
fluoroscopy use in patient with atrial arrhythmias. However, the feasibility
of catheter ablation of ventricular arrhythmia (VA) without fluoroscopy
use remain to be elucidated. The purpose of this study was to evaluate
the safety and efficacy of a non-fluoroscopic approach for idiopathic
ventricular arrhythmia(VA).
Methods: Electrophysiological study and catheter ablation were
performed in 10 females in the childbearing age with idiopathic focal
VA (mean age, 31.7 ± 6.3 years; 1 VF, 2 sustained VT, 2 non-sustained
VT, and 5 frequent PVC; including 1 pregnant woman) using EAM with
Intracardiac echocardiography (ICE; Soundstar®). Two vascular sheathes
were inserted through right femoral vein. ICE catheter was introduced
into right atrium and using ICE catheter, three-dimensional (3D) model
of right ventricle with location markers of tricuspid and pulmonary valves
were constructed in EAM. Activation mapping and pace mapping were
performed in the 3D model without fluoroscopy.
Results: Four VAs were arising from pulmonary artery and 6 were from
right ventricular outflow tract, which were confirmed by ICE image. All
VAs were successfully ablated without any complications. Total procedure
time was 159 ± 53 minutes with zero fluoroscopy use. All patients were
free from the targeted VAs during a mean follow-up of 137 ± 97 days.
Conclusions: Completely no fluoroscopy catheter ablation of idiopathic VA
was safe and feasible by combined use of EAM and ICE.

Abstract
Introduction: Previous studies have shown that remote monitoring (RM)
could reduce the number of ambulatory visits and facilitates the early
detection of arrhythmic events and cardiovascular implantable electronic
devices (CIEDs) malfunctions. Lead failure often could be notified by RM
earlier, but CIEDs sometimes diagnosed lead failure as just arrhythmic
events without any warning. We sought to examine what is the major first
notification of lead failure in patients with CIEDs followed by RM.
Methods: We have followed 1558 patients, so far. And we have made 12236
reports for transmitted data by RM. We retrospectively analyzed how lead
failure was notified by RM.
Results: During follow-up periods of 5 years, there were 29 events of
lead failure. Nine was implantable cardioverter defibrillator (ICD) lead,
13 was atrial lead, and 6 was ventricular lead. There was no clinical
adverse event, such as syncope and inappropriate ICD therapy in all 29
events. In 18 of 29 (62.1%) events, the first manifestation of lead failure
was only arrhythmic events. In 12 of 18 arrhythmic events, CIEDs did not
give any warning. In 6 of 29 (20.7%) events, the first manifestation of lead
failure was only lead impedance abnormality. In 5 of 29 (17.2%) events,
the first manifestation of lead failure was both arrhythmic events and lead
impedance abnormality.
Conclusions: RM can detect lead failure before clinical adverse events.
However, CIEDs often diagnose lead failure as just arrhythmic events
without any warning. Then, to detect lead failure earlier, careful analysis
of arrhythmic events is necessary.
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Abstract
Introduction: Ventricular tachycardia (VT) circuits of arrhythmogenic right
ventricular cardiomyopathy (ARVC) often arise from both endocardium
and epicardium in the right ventricle (RV). Scar-related VT circuits in
the left ventricle (LV) have not been reported despite the incidence of LV
involvement of ARVC.
Case: A 55-year-old man was admitted for catheter ablation for
hemodinamically unstable sustained VT (VT1: left bundle branch block,
inferior axis) due to ARVC. Endocardial mapping showed the delayed
potentials in the lateral tricuspid annulus, and the perfect pace-map
match was obtained at this site. VT1 was eliminated by radiofrequency
applications delivered from the RV endocardium. Implantable
cardioverter-defibrillator (ICD) was implanted after the procedure.
The patient received multiple ICD shocks due to VT2 (right bundle branch
block, superior axis) 5 months after the endocardial ablation. Epicardial
mapping demonstrated the large low voltage area in the inferior LV and
RV across the interventricular septum. Delayed potentials were also
identified within the low voltage area in the inferior LV and RV. Based on
the result of pace mapping and S-QRS duration, both the central pathway
and the exit site of VT2 were identified only in the LV epicardium. VT2 was
successfully eliminated by the epicardial ablation without complications.
Conclusion: Scar-related VT circuit of VT2 only existed in the LV
epicardium in this case. Severe LV involvement of ARVC may be a cause of
the LV-VT.
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Abstract
Introduction: Tricuspid atresia (TA) is a rare congenital heart disease that
needs Fontan procedure mostly. An accessory pathway associated with TA
is also a rare condition that may cause hemodynamic deterioration during
supraventricular tachycardia (SVT).
Aims: The purpose of this study is to report results of catheter or surgical
ablation therapy for WPW syndrome with three TA patients.
Cases: Three TA patients (2 males) with refractory SVT were referred
to our institute from 1990 to 2015. Age at the initial SVT was 3 months
(case 1), 2 months (case 2) and 5 years (case 3), respectively. Digoxin
(case 1), amiodarone and bisoprolol (case 3) were not effective. Age at
the initial catheter ablation (CA) was 14years (case 1), 9 months (case
2) and 7 years (case 3), respectively. Case 1 underwent direct current
CA after Fontan operation and case 2 and 3 underwent radiofrequency
CA before Fontan. The acute result of CA was successful in case 1 and
case 3, and unsuccessful in case 2. SVT recurred in case 1 in spite of
repeated CA sessions. Surgical ablation was performed to case 1 and case
2 and successful only in case 1. The site of accessory pathway was left
posteroseptal (case 1) and right posterior (case 2 amd case 3). Pacemaker
implantation was required after surgical ablation in case 1. Case 1 and
case 3 has been free from SVT for 16 years and 1 year, respectively. Case 2
died 1 month after operation due to heart failure.
Conclusions: In our limited experiences, ablation treatment of WPW
syndrome associated with TA was extremely difficult due to anatomical
problems such as adjacency of the accessory pathway to AV node and
thickening of peri-tricuspid tissue, however both catheter and surgical
ablation may be effective to eliminate malignant SVT before or after
Fontan procedure.
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Abstract

Abstract
Introduction:
Methods:N/A
Results:A 77-year-old man with combined cardiac resynchronization
therapy-defibrillator (CRTD) for dilated cardiomyopathy, complete left
bundle branch block, and NYHA Class III underwent the 3rd replacement
of the generator (Guidant COGNIS, 100-D) 1 year previously. At the
time, it appeared that left ventricular (LV)-only pacing mode was the
most effective mode for obtaining the narrowest QRS width. The QRS
morphology of the ECG was fusion beat of LV pacing and intrinsic right
bundle branch conduction. Both the echocardiographic (UCG) parameters
and the SmartDelay algorithm confirmed this result. During follow-up, the
patient was well after the operation and less symptomatic (NYHA Class II),
the lead parameters were functioning normally and no necessary hospital
admission during the previous year. He visited the out-patient clinic with
complaints of breath shortness (NYHA class IV). The QRS morphology
of the ECG was LV only pacing. He developed complete atrioventricular
block (CAVB). As a relapse of ventricular dyssynchrony could cause acute
exacerbation of heart failure, changing the mode to biventricular pacing
and optimization of pacing intervals were performed using ECG and UCG
parameters. He had improvement of symptoms from NYHA class IV to
NYHA class II without any change of oral medications. In conclusion, when
programming the LV-only pacing mode in particular, it is important to
be aware that the likelihood of developing CAVB can have some clinical
implications. We report a rare case of acute exacerbation of heart failure
which was attributed to CAVB in a patient with left univentricular pacing
by CRTD.

Introduction: The electrical superior vena cava (SVC) isolation from the
right atrium (RA) sometimes can be challenging because of the risks of
phrenic nerve injury, SVC stenosis and sinus node dysfunction. To isolate
SVC safely and efficiently, identification of the SVC-RA junction (VAJ) is
crutial. We aimed to visualize the accurate position of VAJ on the 3D map
using decremental conduction property of VAJ in patients with atrial
fibrillation AF).
Methods:This study consisted of 13 consecutive AF patients (10 males,
age 56.5±8.0years) undergoing electrical SVC isolation were included in
this study. A 3D mapping catheter was located on the VAJ area during
application of single extra-stimulus from the right atrial appendage (RAA),
to discriminate RA potentials and SVC potentials. The electrophysiological
VAJ was defined as the most proximal points where the SVC potentials
were recorded, which were tagged on the 3D mapping system around the
VAJ. Radiofrequency (RF) application for SVC isolation was conducted at
the SVC earliest activation site on VAJ.
Results:Around the VAJ, 17.1±3.8 points were tagged on the 3D mapping
system. The highest and the lowest VAJ points were located on anterior
wall (13/13, 100%) and posterior wall (13/13, 100%), respectively.
Difference in level between the highest and the lowest VAJ was 17.2±6.7
mm. The successful SVC isolation was obtained in all patients without
any complications. The total number of RF applications was 6.0±3.0 per
patient.
Conclusions:The plane of electrophysiologically defined VAJ was not
perpendicular to the body axis, but slunted. To recognize the precise
location of the VAJ might contribute safe and efficacious SVC isolation.

Conclusions:

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

239

Poster abstracts
SATURDAY POSTERS SESSIONS 2

SATURDAY 21 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
2:00:00 PM - 5:00:00 PM
EFFICACY AND SAFETY OF CATHETER ABLATION FOR
ATRIAL FIBRILLATION IN PATIENTS WITH A RECENT OR
PREVIOUS HISTORY OF CARDIOEMBOLIC STROKE OR
TRANSIENT ISCHEMIC ATTACK
Authors
Kimitaka Nishizaki, Taihei Itoh, Shingo Sasaki, Masaomi Kimura, Daisuke
Horiuchi, Yuji Ishida, Takahiko Kinjo, Yoshihiro Shoji, Natsumi Kudoh,
Michiko Tsushima and Ken Okumura. Hirosaki University Graduate School
of Medicine Cardiology and Nephrology, Hirosaki city, Japan, Hirosaki
University Graduate School of Medicine Advanced Management of Cardiac
Arrhythmias, Hirosaki city, Japan

Disclosures
K. Nishizaki: None. T. Itoh: None. S. Sasaki: None. M. Kimura: None. D.
Horiuchi: None. Y. Ishida: None. T. Kinjo: None. Y. Shoji: None. N. Kudoh:
None. M. Tsushima: None. K. Okumura: None.

Abstract
Introduction:Successful catheter ablation reduces the risk of
thromboembolic events in patients with atrial fibrillation (AF). However,
the efficacy and safety of AF ablation in patients with a recent or previous
history of cardioembolic stroke (CS) or transient ischemic attack (TIA)
remain to be established.
Methods:We performed retrospective observational study. The total of
498 patients who underwent AF ablation from April 2010 to June 2014
were included. Of these, 17 had CS or TIA within 6 months before ablation
(Group 1), 36 had it >6 months at the time of ablation (Group 2), and the
other 445 did not have it (Group 3). AF ablation procedure consisted of
circumferential pulmonary vein isolation for all patients, and isolation of
superior vena cava and left atrial linear ablation in the left atrial roof and
mitral isthmus for selected patients such as those with persistent AF.
Anticoagulant was continued in the periprocedural period, and activated
clotting time was maintained at >300 seconds during the procedure.
The primary endpoints were incidence of periprocedural complications,
recurrence of CS or TIA and freedom from AF recurrence compared
among the groups.
Results:The mean age of population was 68±8, 66±8, and 60±11 years with
14 (82%), 26 (72%), and 290 (65%) men in Groups 1, 2 and 3, respectively.
Prevalence of paroxysmal AF was 94%, 70% and 77% in Groups 1, 2 and
3. CHA2DS2-VASc score was higher in Groups 1 and 2 than in Group 3
(4.3±1.4, 4.0±1.3 vs 1.7±1.2 p<0.001). Mean follow-up period is similar
among 3 Groups (18, 19, 17 months in Groups 1, 2 and 3, respectively
P=NS). One episode of cardiac tamponade, one episode of major bleeding
and 2 arteriovenous fistula occurred in the periprocedural period in Group
3. One CS and one TIA after procedure occurred in Group 3, but no major
complications including CS and TIA occurred in Groups 1 and 2 (P=NS). AF
recurrence free rate after the procedure was 82%, 83% and 83% in Groups
1, 2 and 3 (P=NS among 3 groups by log rank test).
Conclusions:The efficacy and safety of AF ablation in patients with a
recent or previous history of CS or TIA are similar to those in patients
without it.
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Abstract
Introduction: Though some data suggest that administration of high-dose
isoproterenol (ISP) and rapid atrial pacing may uncover the Non PV foci,
that is not well studied. Relationships between the induced Non-PV foci
sites and the clinical outcome are not well known.
Methods: Consecutive 284 patients who underwent first session catheter
ablation for the paroxysmal atrial fibrillation were studied (from January
2013 to October 2014). High-dose ISP (15-45mcg/min) administration
and rapid atrial pacing were performed after the pulmonary vein and
left posterior isolation, and additional ablation for the Non-PV foci was
performed. Relationship between the distribution of the Non-PV foci site
and the outcomes of the ablation was evaluated.
Results: 110 patients showed Non-PV foci (39%, total 172 foci, average
1.6±1.1 (max 5), (group Non-PV)) and remaining 174 patients did not
(61%, group PV). During the mean follow-up of 267±166 days, ablation
was successful in 155/174 (83%, group Non-PV) versus 155/174 (89%,
group PV), P=0.29. Non-PV foci was recorded in superior vena cava (57%),
coronary sinus (33%), intra atrial septum (23%),left atrium (17%),right
atrium (26%) . There were no significant difference between the
distribution and the outcome. Time to recurrence was significantly longer
in the Group Non-PV compared to Group PV (151±29 vs 64±27 P=0.037).
Conclusions: High dose ISP and rapid atrial pacing was feasible to
provoke the Non-PV foci. Additional ablation for all the Non-PV foci
provoked by the high-dose ISP and the rapid atrial pacing can improve
the outcomes of the patients with Non-PV foci as much as those without.
There was no significant relationship between the induced Non-PV foci
location and the clinical outcome in this study.
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Disclosures

In recent years, implantation of cardiac resynchronization therapy
devices has significantly increased. Left ventricular (LV) pacing
through the Coronary Sinus (CS) is the standard approach for cardiac
resynchronization therapy (CRT). Many implanting physicians use an
‘‘over-the-wire’’ approach to LV lead placement that may not provide
enough support for lead advancement into tortuous or stenosis vessels.
New techniques have been described that utilize directional and support
catheters to allow direct advancement of the lead into the target branch.
We presented a unique and a very rare case with fractured of wire inside
the LV lead. Challenging problem and technique during procedure such
as how to put in the new LV lead replacement in to stenosis CS, and novel
technique from femoral vein using snare catheter to catch the LV lead
wire to support implantation of new LV lead.
template>
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Abstract
Introduction: Although the beneficial effect of CRT has been
demonstrated, 20% to 30% of patients still do not respond to CRT.
Pre-ejection periods (PEP) and LV ejection time (LVET) were one of the
important indicators of LV systolic function and were easily measured
together with pulse wave velocity (PWV) and ankle brachial index (ABI).
Hypothesis: We hypothesized that PEP/LVET was useful for CRT
optimization, and may predict future responder.
Methods: PEP were calculated from onset of the QRS to the second
heart sound, and the LVET, which was taken as the time period from the
initial upstroke of the right brachial artery pulse tracing to the incisural
notch. To elucidate the acute response of PEP/LVET for CRT setting,
newly CRT implanted patients (n=6, 74±10.5 years old) were optimized
the atrio-ventricular delay and ventricular- ventricular (VV) delay on
echocardiogram, 1 week after implantation, and performed impedance
cardiogram and measured PEP/LVET by 2 different setting, optimized
setting and RV only pacing same AV delay with optimized setting.
Similarly, patients who underwent CRT implantation more than at least
one year (n=10, 68±11.0 years old) were clinically divided into 2 groups,
responder group (n=5, 72.5±7.6 years old) and non-responder group
(n=5, 65.0±13.3 years old), based on presence of hospitalization for heart
failure, and compared PEP/LVET between these 2 groups.
Results: In newly implanted patients, although LVEF were not changed
between 2 different setting, optimized VV delay and RV only pacing,
(28±10.3%), PEP/LVET were significantly decreased in optimized VV delay,
compared with RV only pacing (0.61±0.10 vs 0.74±0.13, p<0.05). Between
responder group and non-responder group, age (72.5±7.6 vs 65.0±13.4
years old) and elapsed time after implantation (62.5±30.9 vs 48.5±34.9
weeks) were not altered. The amount of change of PEP/LVET between
these 2 groups were significantly larger in responder group, compared
with non-responder group (0.16±0.11 vs 0.004±0.12, P<0.05).
Conclusion: These results suggest that impedance cardiogram were
useful for the optimization of CRT setting, and also suggest that the
variability of PEP/LVET between optimized setting and RV pacing were one
the predictors of CRT responder.
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Abstract

Abstract

Background: LV reverse remodeling induced by cardiac resynchronization
therapy (CRT) is correlated with a reduction of ventricular
tachyarrhythmias (VTA). However, subsequent need for the cardiovertordifibrillator for VTA in the patients with CRT response is still uncertain.

Introduction: Sudden cardiac arrest (SCA) in working generation
is a serious issue in terms of public health, social and economical
significance. In addition, cardiopulmonary resuscitation (CPR) by
colleagues is key to abort sudden cardiac death in working place.
However, the trends of these actual conditions are obscure.

Methods:We conducted an analysis of 94 patients undergoing CRT. Fifty
one patients were classified as responders defined as more than 10%
reduction of left ventricular end-systolic volume (LVESV) between baseline
and 6 months after CRT. CRT responder showed significantly lower VTA
events than CRT non-responder (Figure A). However 13.7% of the CRT
responders still developed VTA during mean follow up interval of 44±24
months. We measured the LVESV differences between 6 and 12 months
after CRT (ΔLVESV=LVESV12Mo-LVESV6Mo) and responders were
divided into 2 groups, durable CRT responder (ΔLVESV≤0) or non-durable
CRT responder (ΔLVESV>0). There were 26 durable CRT responders
at 6 months after CRT implantation. Durable CRT responders showed
significantly lower VTA (4% vs. 23%, log-rank p=0.038) compared to nondurable CRT responders with a mean follow-up interval of 48±23 months.
VTA were not observed among durable CRT responders after 18 months
post CRT implantation (Figure B).
Conclusions: Patients with durable CRT response do not experience
VTA after 18 months post CRT. These patients might be considered for
downgrade from CRT-defibrillator to CRT-pacemaker at the time of
battery depletion.
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Objective: To clarify the long-term trend of SCA in out-of-hospital
situation and resuscitation by colleagues in Japanese working generation.
Methods: The incidence of SCA in out-of-hospital by definitive cardiogenic
cause in working generation (20-69 years) and resuscitation by colleagues
were investigated in a population based Utstein registry of SCA out-ofhospital from 2005 through 2012.
Results: 46,539 SCA out-of-hospital by definitive cause of cardiac origin
was observed during the eight years in working generation. The incidence
had been decreased from 2005 to 2012 whereas ratio of CPR (+) patients
has been increased especially by their colleagues (from 3.98 % to 6.92 %
of total CPR (+) patients). SCA patients with CPR by their colleagues are
significantly younger than others (53.9 vs. 57.6 year-old, p < 0.05) as well
as better the survival rate at 1 month than CPR by their family (37.6 % vs.
21.7 %, p < 0.05).
Conclusions: SCA of working generation in Japan tend to be decreased
and CPR by colleagues is correlated with better prognosis.
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FACTORS INFLUENCING DECISION FOR DEVICE
IMPLANTATION (ICD) IN PATIENTS WITH DEPRESSED
EJECTION FRACTION WHO INITALLY DECLINE ICD

EFFICACY OF APIXABAN VERSUS WARFARIN IN PATIENTS
WITH NON-VALVULAR ATRIAL FIBRILLATION: SIMULATION
OF CLINICAL OUTCOMES USING THE MARKOV MODEL
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Abstract
Introduction: Implantable cardioverter defibrillators (ICD) reduce sudden
cardiac deaths (SCD) in patients with severely depressed ejection fraction
(EF). However ICD adoption remains suboptimal. We aim to identify
variables that influence ICD implantation in patients who initially decline
ICD.
Methods: We recruited 240 Asian patients with standard indications for
ICD but declined the therapy over six month period with two year follow
up.
Mean age of our patients were 61 (+9.7), 71% Chinese (n=170), 84%
Males (n= 202), 93% NYHA class I - II (n= 223) with 72% ischaemic
cardiomyopathy as aetiology for depressed EF. 7.5% of patients accepted
ICD implantation (n=18) at the end of the two year follow up.
Results: On multivariate analysis, perception of device utility was a
significant factor in influencing device implantation. Patients who
perceived probable utility of device in preventing SCD were more likely to
accept device implantation at the end of two year follow up (p=0.02). Race,
age, gender, religion, cost and patient education level were not significant
factors. Comorbidities such as diabetes, hypertension, dyslipidaemia,
kidney disease and stroke were not associated with higher likelihood of
device use.
Conclusions: The factor that may encourage patients in device
implantation is positive perception regarding use of ICD in preventing
SCD. Avenues to improve counselling and education need to be explored
to help patients understand the indications and benefits of device therapy.
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Abstract
Introduction: The ARISTOTLE trial showed superiority of apixaban to
warfarin in preventing stroke, major bleeding, and all-cause death in
patients with atrial fibrillation (AF). The present study aimed to explore
the potential efficacy of apixaban over warfarin in Korean patients with
non-valvular AF. We estimated and compared incidence rates of stroke,
major bleeding, myocardial infarction (MI), and vascular event-related
deaths and the number of patients needed to treat (NNT) to avoid
incidence of these outcomes with either apixaban or warfarin therapy.
Methods: We used the lifetime Markov model developed for AF patients to
simulate clinical outcomes for apixaban and warfarin therapies. Details
of age, sex, and CHADS2 scores for 529 vitamin K antagonists suitable AF
patients were obtained from The KORean Atrial Fibrillation Investigation
II (KORAF II) database, which prospectively enrolled non-valvular AF
patients from April to October 2013. As the real-world validated data
for AF patients were unavailable, clinical event rates and the time-intherapeutic range (TTR) quality from the ARISTOTLE trial were used to
estimate lifetime event rates and NNT.
Results: The mean age was 67.6 (SD, 10.3) y; women, 59.0%; and mean
CHADS2 score, 1.86 (SD, 0.95). For 1000 patients with ischemic stroke/
TIA, compared with warfarin, lifetime apixaban treatment was predicted to
result in fewer strokes (n=17; 2 ischemic, 15 hemorrhagic), major bleeds
(n=44; 15 hemorrhagic strokes, 13 other intracranial hemorrhages, 16
other major bleedings), MIs (n=3), and vascular event-related deaths
(n=21).
Conclusions: Based on the Markov model, NNT for lifetime treatment with
apixaban versus warfarin to avoid 1 event each of stroke, major bleeding,
MI, and death were 59, 23, 333, and 48, respectively, among Korean AF
patients. TTR management in a real-world setting may not be as good as
that in the ARISTOTLE, on which the models are based. Further, the event
rates are higher in AF patients with stroke/TIA than in those without.
Thus, the results may understate the effect of apixaban over warfarin in
Korean AF patients with ischemic stroke/TIA.
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RADIOFREQUENCY CATHETER ABLATION OF ACCESSORY
PATHWAY IN A PATIENT WITH EBSTEIN ANOMALY
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Background: In patients with Ebstein’s anomaly, localization of accessory
pathways (APs) may be impeded by abnormal local electrograms recorded
along the atrialized right ventricle and by the presence of multiple APs.
Here we report the case of radiofrequency catheter ablation of accessory
pathway in a patient with Ebstein anomaly.
Case Report: A 22-year-old woman with palpitation and faintness was
referred to our hospital. On admission to the hospital, she had Wide
QRS irregular tachycardia over 200bpm. After DC electrical conversion
her 12-leads ECG in sinus rhythm showed ventricular preexcitation of
type B Wolff-Parkinson-White syndrome. Previously she had no history
of palpitation nor tachycardia. Ebstein’s anomaly of the tricuspid valve
have been examined with echocardiography. Laboratory studies revealed
a suppressed thyroid-stimulating hormone concentration, which are
consistent with hyperthyroidism.
In the electrophysiological study, orthodromic atrioventricular
reciprocating tachycardia (AVRT) was not induced. Radiofrequency current
was successfully delivered at the posterior site of the atrialized right
ventricle. We followed her for 1 year without any recurrence of tachycardia
Conclusion: In patients with Ebstein’s anomaly and accessory pathway,
Radiofrequency catheter ablation seems to be useful for supraventricular
tachycardia

Abstract
Introduction: The outcome of patients treated with cardiac
resynchronization therapy defibrillator (CRTD) is reported to be poor;
however, its relationship with left ventricular ejection fraction (LVEF) is
little known.
Methods: We retrospectively investigated LVEF in 54 patients undergoing
CRTD implantation between January 2010 and December 2014. Patients
who were 81 years old or older were excluded.
Results: The mean age was 65.0±13.6 years. The mean follow-up period
was 37.0±17.2 months. The prevalences of underlying diseases were as
follows: dilated cardiomyopathy, 74.1% (40/54 patients); old myocardial
infarction, 20.4% (11/54); idiopathic ventricular tachycardia, 3.7% (2/54);
and sarcoidosis, 1.9% (1/54). The all-cause mortality was 11.1% (6/54),
including cardiac death in 7.4% (4/54). Fifteen (27.8%) of the 54 patients
were hospitalized for heart failure after CRTD implantation, in whom LVEF
was <30% in 9 patients (60%) and ≥30% in 6 patients (40%) (p=0.01). The
mean LVEF before CRTD implantation was 27.3±6.1%, whereas that at 6
months after CRTD implantation was 36.3±13.4% (p<0.001), which was
calssified into four ranges as follows: <20%, 9.3% (5/54); ≥20% and <30%,
22.2% (12/54); ≥30% and <40%, 29.6% (16/54); and ≥40%, 38.9% (21/54).
Conclusions: LVEF improved in over 40% of the patients after CRTD
implantation. The hospitalization rate for heart failure was significantly
higher in patients with LVEF <30% after CRTD implantation.
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DETERIORATION OF HEART FAILURE CAUSED BY
VENTRICULAR PACING INDUCED LEFT VENTRICULAR
DYSSYNCHRONY AND RETROGRADE LEFT ATRIAL
CONTRACTION ASSOCIATED WITH PARTIAL RIGHT
ATRIAL STANDSTILL AND RIGHT ATRIAL-VENTRICULAR
DISSOCIATION IN A PATIENT WITH IMPLANTED DDD
PACEMAKER FOR SICK SINUS SYNDROME

COMPARISON OF THE INDICES FOR LEFT ATRIAL
REVERSE REMODELING AFTER CATHETER ABLATION OF
NON- PAROXYSMAL ATRIAL FIBRILLATION -WHICH INDEX
PREDICT THE RECURRENCE MORE ACCURATELY?Authors
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Abstract
Introduction: A 72-year-old man who had implanted DDD pacemaker for
sick sinus syndrome in 2009 was admitted by the exacerbation of heart
failure (HF) in January 2015.
Methods: N/A
Results: The ventricular pacing (Vp) rate was gradually increased
in spite of the maximum atrioventricular (AV) delay from June 2014,
suggesting AV conduction disturbance. Retrograde P wave after Vp was
appeared according to the deterioration of HF symptoms (Figure A).
Electrophysiological study revealed that automatically discharged right
atrium (RA) electrograms which were dissociated from both left atrium
(LA) and ventricles. Timing of retrograde LA potential after Vp was
identical to that of retrograde P wave in the 12-lead ECG (Figure B). RA
appendage pacing could capture RA lateral wall but did not propagate LA
and ventricles. Both LA pacing from coronary sinus catheter and atrial
septal pacing induced QRS complex of complete right bundle branch block
with decremental property implying LA-ventricular connection via AV
node. Transthoracic echocardiography showed severe mitral regurgitation
(MR) which was hardly confirmed during absence of Vp. Voltage mapping
of RA identified huge RA scar area around RA septal to posterior whereas
LA voltage was relatively preserved (Figure C).
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Abstract
Introduction: Left atrial reverse remodeling (LARR) after catheter ablation
(CA) of atrial fibrillation (AF) indicates reduction of AF substrates. In this
study, we evaluated the predictive accuracy of recurrences after CA of
non-paroxysmal AF in the several indices for LARR to determine the one
which has the most predictive power.
Methods: Consecutive 303 patients (male; 84%, 60.1±10.2 y.o.) who
underwent initial CA of non-PAF in our institute were retrospectively
analyzed. We performed enhanced multi-detector computed tomography
(MDCT) to obtain the information of LA volume before and 3 months
after procedure. We examined seven LARR indices. i) %LA max volume
reduction and ii) %LA min volume reduction were calculated from the
data before and after CA. We defined LA end-systolic and diastolic volume
as LA max and min volume respectively. By using the data after CA , iii)
LA emptying fraction, iv) LA max volume and v) LA min volume were
assesed. Furthermore we calculated vi) LA max volume index and vii) LA
min volume index by dividing iv) and v) by body surface area. We followed
the patients for 630±153 days to observe their recurrence after 90 days
blanking period. Then we performed receiver operating characteristics
analysis to evaluate the predictive power for recurrence after CA.
Results: We show the results in the attached figure. All indices can
significantly distinguish the recurrence of AF. The highest area-under the
curve was obtained with post LA min volume index.
Conclusions: LA min volume index has the moderate accuracy and it can
predict recurrence most accurately among the seven indices.

Conclusions: RA isolation caused by partial right atrial standstill resulted
in AV block. RV pacing induced LV dyssynchrony with MR and LA-LV
dyssynchrony due to retrograde LA contraction after Vp were considered
as predisposing factors of deterioration of HF. Although, treatment for HF
improved symptoms, atrial septal pacing and/or bi-ventricular pacing will
be needed in the case of drug refractory HF.
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CLINICAL USEFULNESS OF 7 DAYS EVENT TRIGGERED
RECORDER AFTER ATRIAL FIBRILLATION ABLATION

PATIENT SELECTION FOR A MINIATURIZED
TRANSCATHETER CARDIAC PACEMAKER
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Abstract
Introduction: Atrial fibrillation (AF) is a common but one of the cause
of stroke and cardiovascular disease. Recently AF ablation is widely
performed adding to the drug therapy. Several reports have showed
higher sinus rhythm maintenance rate in the ablation group compared to
the drug therapy. However AF recurrence after the ablation is likely to go
undetected especially in long standing persistent AF or asymptomatic AF
patients.
Method: We performed 24-hour electrocardiography monitoring and
leading 6-days event triggered recorder monitoring at six months after AF
ablation. We compared the detection rate of AF recurrence within 24-hour
and 7 days event triggered recorder monitoring in the same population.
Consecutive 109 AF ablation cases had 7-days monitoring after the
ablation from February 2014 to November 2014. The outcome is detected
AF lasting 30 seconds or longer.
Result: Sinus rhythm maintenance rate at 6 months was 92.7% by
24-hours electrocardiography monitoring and 83.5% by 7 days event
triggered recorder (N=109, p<0.0001) among total population. Classified
by AF type, there were 95.6% and 88.2% (N=68, p<0.0001) in paroxysmal
AF, 88.2% and 76.5% (N=17, p=0.04) in persistent AF, 87.5% and 75.0%
(N=8, p=0.06) in long standing persistent AF, 87.5% and 75.0% (N=16,
p=0.05) in multiple procedures.
Conclusion: 7 days event triggered recorder monitoring revealed
higher AF recurrence compared with the conventional 24hours
electrocardiography monitoring after AF ablation. The success rate of AF
ablation should be evaluated by the long term monitoring.
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Abstract
Introduction: Permanent cardiac pacing with miniaturized, transcatheter
delivered systems (TPS) is a promising technology, but little is known
about patient selection. We describe the patients selected for TPS from
the MicraTM Transcatheter Pacing Study, a single-arm multicenter
worldwide clinical trial.
Methods: Patients met Class I or II guideline indications for de novo
ventricular pacing and were not restricted by comorbidity. Enrolled
patients underwent Micra TPS implant attempt, delivered from the
femoral vein and affixed in the right ventricle. Patient demographics and
primary pacing indications were evaluated.
Results: Patients (n=744) were recruited from 56 centers in Asia/Pacific
(n=92), Europe (n=340), and North America (n=312). Patients were mostly
male; average age was 75.7 ± 11.0 years. Nearly all (94%) had at least one
comorbidity and 80% with >1 (Table). Primary indications for receiving
TPS were bradycardia associated with persistent atrial tachyarrhythmia,
sinus node dysfunction, AV block, and other reasons. Major reasons for
selecting single chamber ventricular pacing were: indications associated
with atrial tachyarrhythmia, frequent pacing not expected, patients
advanced age, and patient preference for new technology.
Conclusions: In a worldwide trial, patients selected for a novel
miniaturized pacemaker spanned a wide variety of patient profiles but
were mostly elderly, with multiple co-morbidities. How the Micra system
performs within these patients will further be evaluated in the trial.

THE IMPACT OF THE LEFT ATRIUM VOLUME REDUCTION
AFTER RADIOFREQUENCY CATHETER ABLATION FOR
PERSISTENT ATRIAL FIBRILLATION
Authors
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Abstract
Introduction: It was reported that radiofrequency catheter ablation (RFCA)
of persistent atrial fibrillation (AF) contributed to the left atrium volume
(LAV) reduction. However, it has not been sufficiently determined whether
LAV reduction at early phase after RFCA for persistent AF has the clinical
impact.
Methods: Consecutive 100 patients were hospitalized for initial RFCA of
persistent AF in our institute. Before and at 6 months (180 days) after
RFCA, we obtained LAV data with a contrast 320-row multislice CT scan.
At 6 months, 77 patients (77%) kept sinus rhythm (SR). In the 77 patients,
the group of the reduction rate {(1- post LAV/pre LAV)*100} ≥30% was
defined as R (Response) group and the rate <30% as NR group.
Results: The number of R group was 45 (58.4%), and NR group was 32
(41.6%). At baseline, in R group, left ventricular ejection fraction (LVEF)
was lower and LAV index (LAVI; LAV/BSA) was higher (R vs. NR; 58.7 ±
9.8% vs. 64.9 ± 7.7 %, p=0.0031, and 67 ± 15 ml/m² vs. 58 ± 23 ml/m²,
p=0.0042, respectively). Multivariate logistic analysis showed that LVEF
was negatively and LAVI was positively associated with LAV reduction.
Furthermore, SR maintenance rate at 1 year (400 days) after RFCA was
higher in R group (R vs. NR; 0.93 vs. 0.74, Log-rank p=0.038, Figure)
Conclusion: Among the patients with mild impaired LVEF and mild LA
dilation at baseline, RFCA for patients with persistent AF caused the
favorable LAV reduction. Moreover, the evaluation of the LAV
reduction rate at early phase could be the predictive factor of SR
maintenance.
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DAILY DYSFUNCTION OF AUTONOMIC REGULATION
BASED ON AMBULATORY BLOOD PRESSURE MONITORING
IN PATIENTS WITH THE NEURALLY MEDIATED REFLEX
SYNCOPE
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Abstract
Introduction: The onset of neurally mediated reflex syncope (NMRS)
is associated with dysfunction of the autonomic regulatory system. Yet
relatively little is known about the daily conditions of the autonomic
regulation system in patients with NMRS. This study elucidated
characteristics of daily autonomic function using ambulatory blood
pressure monitoring (ABPM) and evaluated the utility of ABPM for NMRS
diagnosis.
Methods: Patients with syncope underwent the head-up tilt test (HUT)
(80°, 30 minutes). If no syncope occurred, the HUT was repeated with drug
loading. ABPM was performed on a different day.
Results: The enrolled subjects were 152 consecutive patients with
syncope and 12 controls. Sixty-four patients with other diseases related
to autonomic dysfunction were excluded. HUT with/without drug loading
was positive in 40 patients (Group P) and negative in 48 patients (Group
N). The average systolic blood pressure (SBP) in daytime was lower in
Groups P and N than in the control group (Group C). (121.6±17.8 mmHg vs
132.0±14.9 mmHg, p=0.042, 74.3±10.7 mmHg vs 81.7±9.9 mmHg, p=0.047)
The average diastolic BP in daytime was also lower in Group P than in
Group C. (74.3±10.7 mmHg vs 81.7±9.9 mmHg, p=0.047) The average
standard deviation-SBP at nighttime was higher in Groups P and N than
in Group C. (12.4±4.1 mmHg vs 9.56±3.5 mmHg, p=0.004, 11.8±3.6 mmHg
vs 9.56±3.5mmHg, p=0.049) In heart rate variability analysis, Group P had
higher HFnu in daytime than Groups C and N. (0.62±0.14 vs 0.53±0.11,
p=0.041, 0.62±0.14 vs 0.52±0.16, p=0.065) LF/HF was lower in Group P
than in Group N in both daytime and nighttime. (1.26±1.15 vs 1.67±1.03,
p=0.083, 0.66±0.88 vs 1.11±0.76, p=0.004) In the Receiver Operating
Characteristic (ROC) curve plotted with data from HUT and ABPM, LF/HF
at Nighttime had a sensitivity of 77% and specificity of 85.7% (area under
the curve (AUC), 0.802) when the cut-off value was 0.49.
Conclusions: This study suggests that patients with NMRS present with
daily vagal hyperactivity and sympathetic dysfunction. ABPM may support
the diagnosis of NMRS.
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A PITFALL OF REMOTE MONITORING SYSTEM; A CASE OF
CROSSTALK INHIBITION
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Abstract
Introduction:Although remote monitoring system (RMS) is widely used for
the better safety of monitoring, there are pitfalls of RMS.
Methods:N/A
Results:67 year-old Japanese female with sarcoidosis and complete
atrio-ventricular block status post ICD implantation had been followed
by RMS every week and at ICD clinic every five month. ICD (TELIGEN,
Boston Scientific) was set at DDD 50/110. At ICD clinic she complained
of faintness for a few seconds only after she ate food or kept a certain
posture for a long time. RMS revealed no ventricular arrhythmia and
showed good lead status with 1% of atrial pacing and 90% of ventricular
pacing with frequent PVCs. Her 12 leads ECG showed atrial sensing
followed by ventricular pacing without any problem, so we did not check
ICD manually at clinic. Five month later at ICD clinic she kept complaining
of the same symptom and this time her ECG showed only one beat of
atrial pacing after single PVC, which was not followed by any ventricular
event. RMS this time again showed no ventricular arrhythmia and good
lead status with 1 % of atrial pacing and 90% of ventricular pacing and
frequent PVCs. During manual ICD check, we made her drink water
or change position to provoke the same symptom, which revealed no
abnormality. When we started to check atrial lead pacing threshold,
however, it revealed the markers of atrial pacing and ventricular sensing
without any ventricular event. Because of atrial pacing spike, crosstalk
inhibition happened and ventricular pacing was inhibited. Integrated
bipolar lead used for a short female patient was suspected to be the
cause of crosstalk inhibition. We lengthened ventricular blanking after
atrial pacing from 65ms to 85ms, changed the sensitivity of ventricle,
decreased lower rate to prevent unnecessary atrial pacing, and decreased
atrial output to eliminate crosstalk inhibition. After the adjustment, her
symptom diminished.
Conclusions:Although RMS is usually useful for the early detection of
device trouble, this case had the opposite effect because of the omission
of manual checking. Since this phenomenon was difficult to judge only by
RMS, we should carefully listen to the patients and not to hesitate manual
check even though RMS showed no abnormality.
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Abstract

Introduction:Predictors of mortality, rehospitalization for syncope and
cardiac events in cardiovascular syncope patients are not well known. The
aim of present study is to establish these predictors.

Introduction: In the patients with uncommon atrioventricular nodal
reentrant tachycardia (AVNRT), the variance of atrio-ventricular (AV) nodal
extension including leftward extension has been reported. However, long
rightward extension is rare.

Methods:Participants were 156 cardiovascular syncope patients admitted
to our hospital. We reviewed medical records for clinical history, physical
examination, medications, and therapy for syncope. Cox stepwise logistic
regression analysis was performed to identify significant independent
factors for all-cause mortality, rehospitalization for syncope and cardiac
event
Results:Of 156 cardiac syncope patients, sick sinus syndrome was
diagnosed in 30%, atrioventricular block in 17%, supraventricular
tachycardia in 6%, ventricular tachycardia in 20%, structural heart
disease in 22% and vascular disease in 2%. During a mean follow-up of
12 months, 14 patients (9%) and 37 patients (24%) were rehospitalized to
the hospital for syncope and cardiac event, respectively. Fifteen patients
(10%) were dead. Stepwise logistic regression analysis identified causing
agent withdrawal (OR 3.9; 95% CI 1.05-13.8) for syncope, as independent
risk factors for rehospitalization for syncope. Independent risk predictor
of cardiac events was systolic blood pressure (sBP) <100mmHg (OR 3.31;
95% CI 1.19-9.09). Significant independent prognostic factor for mortality
was history of congestive heart failure (OR 5.62; 95% CI 1.68-19.5)
Conclusions: Significant independent risk factor for rehospitalization
for syncope and cardiac event were causing agent withdrawal and
sBP<100mmHg, respectively. Independent risk factor for mortality was
history of congestive heart failure.We should carefully follow and treat
cardiovascular syncope patients with the risk predictors.

Method: N/A
Results: A 39-year-old man with long RP typed, narrow QRS tachycardia
underwent radiofrequency catheter ablation (RFCA). Right ventricular
(RV) septal pacing demonstrated retrograde conduction via AV nodal
fast pathway. Extra stimulation from high right atrium induced clinical
tachycardia without jump-up in atrial-His bundle interval. The earliest
retrograde atrial activation site during tachycardia was recorded at
posterior area of tricuspid annuls (TA). The entrainment mapping at
the RV septum showed pseudo V-A-A-V pattern. Moreover, para-Hisian
entrainment pacing demonstrated a nodal response (the stimulus-atrial
interval was longer with wide QRS complex than that with narrow QRS
complex and the atrial activation sequence did not change)(Figure).
These findings show that the mechanism of tachycardia was fast-slow
type AV nodal reentrant tachycardia (AVNRT) and slow pathway with
long rightward extension to the inferior area along the TA. RF energy
application was delivered at the coronary sinus ostium where the localized
potential was later by 24 ms than the earliest retrograde atrial activation
site. Retrograde slow pathway conduction was eliminated by RFCA and
tachycardia became non-inducible.
Conclusion: RFCA at coronary sinus ostium which is standard for
antegrade slow pathway area was effective to eliminate retrograde slow
pathway which has long rightward extension in a patient with uncommon
AVNRT.
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Coronary artery fistula (CAF) is an anomalous connection between a
coronary artery and a major vessel or cardiac chamber. Most of the
coronary fistulas are discovered incidentally during angiographic
evaluation for coronary vascular disorder. A 78-year-old male
presented with a history of palpitation. Electrocardiography and 24 h
Holter monitoring revealed premature ventricular contractions (PVCs)
originating from left ventricle(LV) identified by QRS morphology, and
echocardiography demonstrated dilated and tortuous right coronary
artery(RCA) owing to CAF between RCA and coronary sinus(CS). The
single photon emission-computed tomography (SPECT) showed no
ischemia in RCA perfusion area. The patient underwent electrophysiology
study (EPS) with the aim of mapping and ablating the focus of ventricular
ectopy. Activation mapping revealed that the anteroseptal wall of LV was
the site of earliest activation.
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Abstract
Introduction: ICD lead failure results in oversensing of electrical noise,
undersensing of ventricular tachyarrhyhtmias, thus needs to be detected
as soon as possible to avoid inappropriate therapy. The sensing integrity
counter (SIC) can detect lead failure by continuous count of extraordinary
short(≤140ms) RR interval episode and the rapid SIC increase (≥300
events for three days) suggests potential lead failure. Here we present a
rare case in which the prolonged QRS duration caused the inappropriate
SIC increase and mimicked lead failure.
Methods: N/A
Results: A 58-year old woman had received implantation of cardiac
resynchronization therapy defibrillator (CRT-D) for dilated phase of
hypertrophic cardiomyopathy with low ejection fraction and ventricular
tachycardia. CRT-D alarm went off following intravenous administration
of cibenzoline for atrial tachycardia. Upon device interrogation, potential
ICD lead failure was suggested by the significant SIC increase(=859),
although the other ICD lead parameters had no change. During the
episode, QRS duration prolonged to 240ms because of intraventricular
conduction delay with cibenzoline. Analysis of stored episodes revealed
that the SIC increase was caused by oversensing of the fragmentation of
intraventricular conduction delay. After a while, QRSduration was getting
shorter with decrease in the blood concentration of cibenzoline, and the
SIC had not been getting increased.
Conclusions: To our knowledge, there is no previous report about the SIC
increase caused by prolonged QRS duration as we reported. Although the
SIC can detect lead failure, intrinsic delay of intraventricular conduction
should be ruled out.
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Abstract
Introduction:In patients with ventricular arrhythmias,diagnosis of
aetiology and risk stratification remains challenging.Patient selection
for device therapy or ablation can be difficult.With good temporal and
spatial resolution,absence of radiation makes cardiac magnetic resonance
imaging[CMR]an excellent tool for evaluation.Late Gadolinium Enhanced
images[LGE] identify scars which are important in prognostification.
Methods:32 patients aged between 13- 75 years underwent CMR
evaluation in last one year.CMR was done with Siemen’s 1.5 T machine.
Indications were either NSVT/VT [n 15]or frequent symptomatic VPC’s in
24 Hour Holter[n 13].4 patients had equivocal findings on Echo for ARVD

Conclusion:Cardiac Magnetic Resonance Imaging is an excellent tool
for evaluation of patients with ventricular arrhythmias.It has significant
diagnostic and prognostic value.
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Results:CMR identified substrate for ventricular arrhythmias
in 13 patients[41%]out of 32.Nine patients had NSVT/VT, 2 had
symptomatic VPC’s and 2 were equivocal on echo.CMR picked up
ARVD in 6,sarcoiodosis in 4 and myocardial scar in 3 patients each.
Of the 13 patients,10 had no structural heart disease on routine
echocardiography.Based on CMR findings, patients were treated with
steroids[sarcoiodosis],AICD and radiofrequency ablation as per the
aetiology with success

DUAL-CHAMBER DDD PACEMAKER IMPLANTATION VIA A
PERSISTENT LEFT SUPERIOR VENA CAVA: AN IMPROVED
TECHNIQUE

Abstract
Introduction: Persistent left superior vena cava (PLSVC) occurs in
approximately 0.3% - 0.5%of the general population. It is a challenge to
insert pacemaker ventricular lead into the right ventricle through PLSVC.
Methods: N/A
Results: A 76-years-old female diagnosed with symptomatic sick sinus
syndrome and dual chamber DDD permanent pacemaker implantation
was scheduled. The routine left subclevicle venography revealed PLSVC.
Then we planned to implant permanent pacemaker via right subclevicle
vein. Unfortunately, the right subclevicle venography showed right
subclevicle vein total occlusion with collateral circulation. Then we
decided to implant permanent pacemaker via PLSVC. Initially, we used
the wide loop method, but the lead always pointed to the base of the right
atrium due to huge right atrium after looping in the right atrium and
the lead could not be supported well by right atrial free wall. Finally, we
shaped the stylet in an J-loop with secondary 90∘curved. By adjusting
the tip of the stylet in the right atrium, we were able to direct the tip
of the lead toward the tricuspid valve anterosuperiorly in the posterior
anterior (PA) projection projection. Then the stylet and the ventricular lead
were forwarded together and more easily entered the right ventricular
outlet tract (RVOT). Finally, we pulled back the stylet and advanced the
ventricular lead to RVOT septum where the ventricular lead was screwed
in the myocardium. For atrial lead insertion, we sharped another stylet in
a semicircular curve. We advanced the stylet and atrial lead together in
the PA projection to the right atrial appendage where it was screwed to
the myocardium.
Discussions: In our case, we try the wide loop method first. Unfortunately,
due to huge right atrium, the looped ventricular lead can not be supported
well using right atrial free wall and the ventricular lead can not point
to the tricuspid annulus directly. So we shaped an J-loop stylet with
secondary 90∘curve in which the ventricular lead tip toward the right
ventricular outlet tract anterosuperiorly. Then the ventricular lead was
screwed in the RVOT septum.
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Abstract

Abstract

The case highlights the importance of dense electroanatomic mapping
and entrainment at multiple sites to define accurately the critical isthmus.
The feasibility of single ablation at a site within the isthmus recording
low amplitude high frequency signals terminating the tachycardia
demonstrated. Activation map of the right atrium and the entrainment
suggested the origin from left atrium, even though the coronary sinus
activation pattern was from proximal to distal. 95% of tachycardia
cycle length was mapped in the left atrium and concealed entrainment
was demonstrated along the roof. Scar and delayed conduction (Local
Abnormal Atrial Activity - low voltage high frequency atrial signals) was
identified in the roof near the LSPV ostium. A single RF energy at the
site resulted in termination of tachycardia. Additional linear lesions were
delivered to demonstrate conduction block.
This patient with ischemic cardiomyopathy and LBBB underwent CRT-D
implantation. Six months follow up showed no high atrial rate events and
>95% biventricular pacing.

Introduction: This study was a retrospective evaluation of the safety
and efficacy of RF ablation of intra-atrial reentrant tachycardia (IART)
following surgical repair of congenital heart disease (CHD).
Methods: This study included all the patients who developed IART after
cardiac surgery for CHD and underwent RF ablation at our institute
from 1998 to 2014. Their clinical details, the technical details of the
electrophysiological study and ablative procedure including its immediate
procedural outcome and complications and long term outcome data were
retrieved from their Outpatient/ Inpatients records.
Results: We performed 78 procedures in 58 patients who had developed
IART/ Atrial flutter following surgery for CHDs. The mean age of our
patients was 25.74 ± 15.42 yrs. Our youngest patient was of 1.5yr of age
and our eldest patient was 67yrs of age. 40 out of 58 (68.97%) patients
were male and 18 (31.03%) were female. Mean duration from surgery
to the radiofrequency ablation was 10.27 ± 6.58 yrs with a range of 6
months to 28yrs. The mean follow up duration was 4.76 ± 3.85yr with
shortest follow up of 2months and longest follow up period of 14yrs after
ablation. Patients were divided into two groups- 1. Simple CHD: Operated
for ASD, PAPVC, TAPVC, VSD, and TOF and 2. Complex CHD:Operated for
more complex CHD like TGA, single ventricle, DORV with MPGA, DILV etc.
Details are described in Table
Conclusions: RF ablation of IART or atrial flutter is safe and effective in
surgically corrected or palliated simple and complex congenital heart
disease patients. A procedural success rate of about 75% can be expected
in such patients. Recurrence rates are less with simple CHD and high for
complex CHD.
Summary of ablation outcome
Diagnosis
Simple CHD
Complex CHD
Fontan
Senning
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Long
No. of
No of
Procedural
Procedural
term
patients procedures success
failure
success
30
42
54
41 (76%)
13
(72%)
8
4

10
8

8 (80%)
6 (75%)

B D Glenn

2

4

2 (50%)

Total

14

22

16 (73%)

4 (50%)
3 (17%)
2
(100%)
9 (44%)

2 (20%)
2 (25%)
2 (50%)
6 (27%)
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Abstract

Abstract

Introduction: Pacemaker implantations are increasingly common with
an aging population and widespread burden of cardiovascular diseases.
Our objective was to determine procedural related complications and to
determine the effect of age and procedural timing on the likelihood of
these complications.

Introduction: Although CHA2DS2-VASc score is gold-standard
risk stratification for ischemic stroke in patients with non-valvular
atrial fibrillation (AF), it is not clear the risks of cardioembolic and
non-cardioembolic sources. Therefore, we hypothesized that the
atherosclerotic non-cardioembolic risks for stroke increases in high
CHA2DS2-VASc score among the patients with ischemic stroke and nonvalvular AF.

Methodology: All pacemaker implantations between January 2010
and December 2014 were included. Clinical, procedural and device
characteristics were retrospectively collected from our electronic
medical database. Predefined major and minor complication rates were
noted over a follow-up period of 6 months. Incidence rates with 95%
confidence intervals (CI) were estimated. Incidence rate ratio using
multivariate Poisson regression was estimated to study the effect of
age and procedural timing (elective vs non-elective) on the likelihood of
complications.
Results: A total of 385 pacemaker implantations were performed. Mean
age was 77.1 years (SD ± 10.3) and 44.7% were older than 80 years. Lead
insertions were more commonly performed through cephalic venous
cut down than subclavian venous puncture (79.2% vs 20.8%). Major
complication rate was 4.16% (95% CI, 2.39 to 6.66; [pneumothorax 1.0%,
pericardial tamponade 0.52%, lead dislodgement 0.78%]) and minor
complication rate was 2.08% (95% CI, 0.90 to 4.05; [hematoma 0.78%]).
The 6-month infection rate was 0.26% (95% CI, 0.01 to 1.44). No periprocedural deaths were observed but 3 deaths (0.78%, 95% CI 0.16 to
2.26) directly attributable to the device implantation occurred during the
follow-up period. Patients older than 80 years undergoing non-elective
pacemaker implantation (25.2%) had a higher tendency towards major
complications (IRR 10.4, p=0.06) but no similar association was found with
minor complications.
Conclusion: Our regional experience of permanent pacemaker
implantations predominantly comprised of non-elective implants and a
large proportion of octogenarians. Procedural related complications were
comparable with available literature. A higher tendency but modest risk
of major complication was noted when considering age and procedural
timing.

Methods: We included 1071 patients with stroke and AF (male 60.5%,
65.88±11.14 years old) who underwent transthoracic echocardiogram
(TTE), transesophageal echocardiogram (TEE), coronary CT, and carotid
duplex sonogram. Depending on CHA2DS2-VASc score, we compared
existence of aortic atheroma, carotid intimal media thickness (IMT),
carotid plaques or stenosis, and coronary calcium score.
Results: There were positive relationship between CHA2DS2-VASc score
and non-cardioembolic risk factors; complex aorta plaque (p<0.001),
number of carotid plaques≥5 (R=0.302, p<0.001), carotid stenosis³50%
(p=0.001), carotid IMT³1mm (p<0.001), coronary calcium score³400
(p<0.001) and dyslipidemia (p<0.001). The prevalence of complex aortic
plaque [7.3%(16/220) vs. 21.6%(184/851), p<0.001], carotid IMT³1mm
[3.1%(4/129) vs. 19%(115/605), p<0.001], and coronary calcium score³400
[2.7%(4/147) vs. 24.5%(119/486), p<0.001], and the number of carotid
plaques≥5 [16.7%(5/123) vs. 53.0%(53/604), p<0.001] were significantly
increased in patients with CHA2DS2-VASc score³4 than those with <4.
Number of carotid plaques ≥5 (OR=2.47, 95%CI 1.376~4.45, p=0.002),
carotid IMT³1mm (OR=4.51, 95%CI 1.339~15.165, p=0.015), and coronary
calcium score³400 (OR=3.65 95%CI1.006~13.201, p=0.049) were associated
with CHA2DS2-VASc score³4 than those with <4 among the patients with
stroke and AF.
Conclusions: Atherosclerotic cardiovascular risk factors associated with
non-cardioembolic stroke increases significantly at CHA2DS2-VASc score
³4 in patients with stroke and non-valvular AF. Non-cardioembolic source
of stroke should be taken account in stroke prevention in patients with
high CHA2DS2-VASc score.
Key Words: Stroke, Atrial fibrillation, Non-cardioembolic, Atherosclerosis
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Purpose: Prolonged sinus pauses on termination of atrial fibrillation (AF)
are often observed in patients with Tachycardia-Bradycardia syndrome
(TBS). The pulmonary vein (PV) isolation has been elucidated to resolve
the clinical symptom in patients with both paroxysmal AF and TBS. The
aim of this study was to investigate the AF triggering thoracic veins in
patients with TBS
Methods: This study comprised 69 patients (51 men, 58.6±10.3 years
old) with paroxysmal AF patients who underwent catheter ablation (CA).
We compared clinical characteristics, locations of AF triggering thoracic
veins, and the late recurrence rate between the TBS group (34 patients,
61.2±9.2 years old) and non TBS group (35 patients, 56.1±10.9 years old).
Results: The mean LA size (40.1±4.2 mm vs. 38.8±5.4 mm) and left
ventricular EF (57.2±2.1% vs. 57.3±0.7%) were not different between the
two groups. Body surface area of TBS group was less than that of the
other group (1.70±0.18 m2 vs. 1.82±0.16 m2, P = 0.005). The most common
sites of AF triggering PV were left superior PV (47%) in TBS group,
whereas right superior PV (34%) in non-TBS group. Superior vena cava
was the trigger in 12% of TBS group and 9% in non-TBS group. There was
no significant difference in the late recurrence rate of AF after CA between
the two groups (18% vs. 23%, P = 0.591).
Conclusions: The common AF triggering site in patients with TBS was left
superior PV and clinical entity of TBS did not affect the late recurrence
rate of AF after CA during the follow up. However, further large scaled
long-term follow up is required.
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Abstract
Background : Arrhythmias can be seen de novo or can be exacerbated by
pregnancy, and can pose risks for both mother and the fetus. However,
the fate and management of supraventricular tachycardia (SVT) in
pregnant women were not well known. This study evaluated the fate of
SVT in pregnant women.
Methods : In 20 consecutive SVT during pregnancy from 19 women (mean
age of 31±2 years), we analyzed characteristics, treatment and prognosis
of SVT. A woman had a repeated atrial tachycardia at the 1st and 2nd
pregnancy.
Results : Five (26%) patients had pre-existing tachyarrhythmia before
pregnancy. However, SVT was newly developed during 1st, 2nd, more than
3rd pregnancy in 8 (42%), 3 (16%) and 3 (16%) patients, respectively. The
type of SVT was paroxysmal supraventricular tachycardia (PSVT) (n=9)
and non-PSVT including atrial tachycardia (n=7), atrial flutter (n=2), and
atrial fibrillation (n=2). Five (71%) of 7 atrial tachycardia during pregnancy
presented with tachycardia-induced cardiomyopathy. Patients with
PSVT were easily controlled by intravenous injection of adenosine, and
succeeded in full-term delivery without abortion. Eleven non-PSVTs in 10
patients was controlled by medical treatment (n=9) and radiofrequency
ablation (n=2). However, 4 out of 11 pregnancy episodes with non-PSVT
tachyarrhythmia ended in abortion (n=3) or pre-term delivery (n=1).
Conclusions : PSVT during pregnancy was easy to delivery non-deformed
and full-term neonate without abortion. But non-PSVT was difficult to
delivery full-term neonate and had a risk of abortion.
Therefore, non-PSVT during pregnancy should be meticulously managed
and treated before pregnancy if possible.
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THE EFFECT OF REDUCED PULMONARY FUNCTION
ON PULSE PALPATION FOR OPPORTUNISTIC ATRIAL
FIBRILLATION SCREENING IN GENERAL POPULATION

REDUCED PULMONARY FUNCTION AND INCREASED
RISK OF ATRIAL FIBRILLATION AND STROKE: A 10-YEAR
COMMUNITY-BASED PROSPECTIVE STUDY
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Abstract

Abstract

Introduction: Reduced pulmonary function is possible risk factor of atrial
fibrillation (AF). However, there is little study about its impact on stroke.
The aim of this study was to evaluate the relationship between reduced
pulmonary function and incidence of stroke.

Introduction: Pulmonary disease has been associated with a high
arrhythmia frequency. Opportunistic screening for atrial fibrillation (AF)
with pulse palpation is recommended for the early detection of AF in
patients ≥65 years old. The aim of the present study was to investigate
the effect of pulmonary function on pulse palpation findings based on a
representative sample of the general population.
Methods: We analyzed 2347 subjects ≥65 years using the database from
the fifth Korean National Health and Nutrition Examination Survey.
Pulse palpation was performed during 60 seconds, and spirometry was
measured.
Results: The prevalence of irregular pulse was 61 (2.6%). We identified
474 (20.2%) subjects with predicted forced vital capacity (FVCp) <80%,
and 669 (28.5%) subjects had a 1-s forced expiratory volume/forced
vital capacity ratio (FEV1/FVC) <0.7. After multivariable adjustment for
traditional cardiovascular risk factors, FVCp<80% remained a significant
risk factor for irregular pulse (adjusted odds ratio [aOR]=2.477, 95%
confidence interval [CI] 1.223-5.016, P=0.012) but, FEV1/FVC<0.7 was
not (P=0.173). FEV1 was inversely associated with the incidence rate of
irregular pulse (aOR of the lowest quartile compared with the highest
quartile=5.504, 95% CI 1.431-21.174, P=0.013). A restrictive or obstructive
pulmonary pattern on spirometry was a risk factor for irregular pulse
(aOR=2.123, 95% CI 1.012-4.455, P=0.047).

Methods: The population-based Ansung-Ansan cohort, consisting of
9631 healthy participants aged between 39 and 70 years with no history
of atrial fibrillation or stroke, was evaluated. All Subjects’ spirometry
was measured. Incidence of atrial fibrillation and stroke diagnosed by
a physician were checked every 2 years. The Cox proportional hazards
model was used to predict atrial fibrillation and stroke at 10 years
Results: The mean age was 52.1±8.9 years, and 47.6% were male. AF
and stroke developed 100 (1.0%) and 165 subjects (1.7%) over a mean
follow-up period of 7.2 years after spirometry, respectively. The percent
predicted FEV1 was reversely associated with a risk for AF (HR=0.986 95%
CI 0.972-1.000, P=0.044 and stroke (HR=0.986 (0.976-0.996), P=0.005) after
adjustment for traditional cardiovascular risk factors.
Conclusions: Reduced pulmonary function in healthy subjects is
associated with atrial fibrillation as well as stroke.

Conclusion: Subjects with reduced pulmonary function had more positive
findings on pulse palpation in the general population. Opportunistic
screenings of subjects with pulmonary disease should be followed by
electrocardiography (ECG) to verify the diagnosis of AF.
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EFFECTS OF ARTIFICIAL CARDIAC PACING ON BLOOD
PRESSURES IN AV BLOCK PATIENTS WITH LONG
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Abstract
Introduction: It is known that artificial cardiac pacing decreases blood
pressure. However, the hemodynamic effects of cardiac pacing in patients
with long standing hypertension were not studied well.
Methods: We reviewed medical records of the AV block patients who
underwent permanent pacemaker implantation. A total of 123 patients
(age: 77 ± 10 years, male: 41) who had long standing hypertension at
the time of diagnosis were finally selected. Changes of blood pressure
(BP) and dosages of antihypertensive agents before and 3 months after
starting cardiac pacing were compared.
Results: Systolic and diastolic BPs were decreased from 134 ± 13 to
120 ± 10 mmHg (p < 0.001) and from 81 ± 7 to 74 ± 74 mmHg (p < 0.001),
respectively. Pulse pressures were also decreased from 53 ± 13 to 46 ±
11 mmHg (p < 0.001) after starting cardiac pacing. When patients taking
1 or 2 (n = 94) vs. ≥ 3 (n = 29) antihypertensive agents were compared,
the drops of systolic BP (12 ± 10 vs. 21 ± 14 mmHg, p = 0.002) and pulse
pressure (5 ± 11 vs. 12 ± 17 mmHg, p = 0.010) were more profound
in patients who were taking ≥ 3 antihypertensive agents. Dosages of
antihypertensive agents were reduced in 59 (55%) patients after starting
cardiac pacing.
Conclusion: Artificial cardiac pacing decrease BP in AV block patients with
long standing hypertension.
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HEALTHY CONTROLS
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Abstract
Purpose: Prolonged atrial electromechanical delays (AEMDs) may be risk
factors for sick sinus syndrome (SSS) and paroxysmal atrial fibrillation
(PAF).
Methods: A total of 111 patients with SSS (n = 46) or PAF (n = 65) and
222 controls matched for age, sex, history of hypertension and diabetes
mellitus were selected. Time intervals from the initiation of P wave on
surface electrocardiogram to the initiation and peak of late diastolic
transmitral inflow on pulsed wave Doppler images were defined as
AEMDi and AEMDp. Time intervals from the initiation of P wave on surface
electrocardiogram to the initiation and peak of late diastolic lateral mitral
annular motion on tissue Doppler images were defined as AEMDim and
AEMDpm.
Results: There were no significant differences in demographic
characteristics between the SSS or PAF patients and controls. The 4
predefined AEMDs were consistently longer in the SSS and PAF patients.
Prolonged AEMDs were proven to be associated with SSS and PAF in
univariate and multivariate logistic regression analyses regardless of the
conventional electrocardiographic and echocardiographic parameters.
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CURRENT SMOKING INCREASES VENTRICULAR
ARRHYTHMIC EVENTS IN PATIENTS WITH DILATED
CARDIOMYOPATHY, WHICH WAS ASSOCIATED WITH THE
PATTERN OF LATE GADOLINIUM ENHANCEMENT IN
CARDIAC MRI

CHA2DS2VASC SCORE AND LIFE STYLE PATTERNS
INCLUDING SMOKING, ALCOHOL AND PHYSICAL
ACTIVITY WERE ASSOCIATED WITH NEW ONSET ATRIAL
FIBRILLATION : A NATIONWIDE COHORT STUDY IN KOREA
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Abstract

Abstract

Backgrounds: Smoking is known to increase cardiovascular events.
However, the association and mechanism between smoking and
ventricular arrhythmic events in patients with dilated cardiomyopathy
(DCMP) were not known. And cardiac magnetic resonance image (cMRI)
play key roles to detect left ventricular (LV) fibrosis using late gadolinium
enhancement (LGE).

Background: CHADS2score was associated with just atrial fibrillation (AF)
incidence as well as the incidence of stroke in patients with AF. However,
it was not known whether CHA2DS2VASc score and general life styles
including smoking, alcohol and physical activity were associated with the
incidence of AF.

Methods: We enrolled 366 patients (227 male, 54.1 ± 14.5 years) who
were diagnosed with dilated cardiomyopathy (DCMP) and performed
cMRI within 3months after diagnosis of DCMP. All enrolled patients were
analyzed according to the non-smokers (Non-S; n=235), current smokers
(Cu-S; n=84) and ex-smokers (Ex-S; 47). Optimal medical therapy related
to DCMP was prescribed by hear failure specialists and regular rhythm
monitoring was performed using 24hour Holter or electrocardiogram
every 3months or whenever symptoms occurred. Mean follow-up duration
was 44.3 ± 36.4 months. The LGEs of LV were analyzed by location on short
axis view (localized and entire wall), transmularity and pattern (patch,
diffuse). Ventricular arrhythmic events included non-sustained ventricular
tachycardia (NSVT), sustained VT and ventricular fibrillation (VF).
Results: Cu-S was likely to be male (95.2 vs. 43.0%, p<0.001) and had
more enlarged LV end diastolic volume (344.6 vs. 272.7ml, p=0.008),
decreased LV end systolic function (23.6 vs. 27.0%, p=0.04) compared to
Non-S. Cu-S had more entire (17.3 vs. 7.3%, p=0.028) and transmural
pattern of LGE (17.7 vs. 7.3%, p=0.063) than Non-S. Among all enrolled
patients, 40 (10.9%) patients experienced arrhythmic events and 268
(73.4%) patients with LGE had significantly more arrhythmic events
(Log Rank p=0.047) than those without. Moreover, patients with entire
(n=35, 13.1%, Log Rank p<0.001) and transmural (n=27, 10.1%, Log Rank
p=0.025) LGE showed significantly more arrhythmic events. Finally, Cu-S
showed significantly more ventricular arrhythmic events (Log Rank
p=0.008) compared to Non- and Ex-S, which were associated with the
pattern of LGE.
Conclusions: Smoking was associated with entire and transmural pattern
of LGE, Cu-S increase ventricular arrhythmic events in patients with
DCMP compared to Non- or Ex-S.

Methods: We included 254,995 patients (≥20 years) which were not
diagnosed with AF or valvular heart disease from Korean National Health
Insurance Service-National Sample Cohort (NHIS-NSC) from 2002 to
2005 years, and analyzed follow-up data until December 2013. All disease
history related to CHA2DS2VASc score (heart failure, hypertension,
diabetes, stroke and vascular disease) were defined by from the medical
claim data and records using the 10th revision of the International
Classification of Disease (ICD) and each life style patterns (smoking,
alcohol and physical activity) were filled up by questionnaire sheets on
heath check-up. AF incidence was defined with the first date documented
by hospital visit.
Results: The incidence of new onset AF was 6283 (2.5%) patients during
mean 9.6 ± 1.7 years and 2.57 per 1000 person-year. AF incidence was
higher in male gender (HR 1.94) and in old age (HR 19.09 at ≥ 65 yr, HR
28.86 at ≥ 75 yr) relative to those of 20-34 yr. Heart failure (HR 2.93),
hypertension (HR 1.66), diabetes (HR 1.33), stroke (HR 1.53) and vascular
disease (HR 2.02) were associated with the high incidence of new
onset AF even after adjusting age and gender (all p<0.001). In addition,
CHA2DS2VASc score (from 1 to 7∼9/≥7) showed incremental association
with the incidence of AF (from HR 1.38 to 12.10, all p 2 drinks /day for
male and >1 drink/day for female, HR 1.12) showed significant association
with increased incidence of new onset AF even after adjusting age, gender
and CHA2DS2VASc score (all p<0.001). And frequent physical activity was
associated with increased incidence of AF (p<0.001) after adjustments of
age, gender and CHA2DS2VASc score.
Conclusions: CHA2DS2VASc score showed significant association with
the incidence of new onset of AF, and life style patterns (smoking,
alcohol intake and physical activity) were also strong association with AF
incidence after adjustments of age, gender and CHA2D2VASc score.
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SUDDEN CARDIAC DEATH WHILST PLAYING AUSTRALIAN
RULES FOOTBALL: A RETROSPECTIVE 14 YEAR REVIEW.

THREE-DIMENSIONAL (3D) WAVEMAPPING OF HUMAN
PERSISTENT ATRIAL FIBRILLATION

Authors

Authors

Sarah Parsons and Matthew Lynch. VIFM, Southbank, Australia

Bhupesh Pathik, Tomos Walters, Gwilym Morris, Jonathan Kalman and
Geoffery Lee. Royal Melbourne Hospital, Melbourne, Australia

Disclosures
S. Parsons: None. M. Lynch: None.

Abstract
Australian Rules football (AFL) is a sport unique to Australia. It is played
and followed widely in most states of Australia but particularly in Victoria.
The death of a player during a professional or recreational game of AFL
is usually widely reported and affects not only the family but the whole
club. Often raising questions about whether more can be done to ensure
that sudden cardiac deaths don’t occur in these settings. Pre-participation
screening is often discussed as a way to avoid sudden cardiac deaths at
least at a semi-professional level. A good understanding of the autopsy
findings in young men who die during particular sport will help to add to
the discussion on whether testing will help to decrease the incidence of
these deaths occurring. This paper will examine 14 cases where sudden
cardiac death has occurred whilst playing AFL over a 14 year period in
the state of Victoria in young males. This cohort demonstrates a wide
variety of cardiac findings both expected and unexpected. There will be a
discussion on the variety of autopsy findings which range from possible
anatomic causes of death, to genetic finding and other causes (such as
commotio cordis). The contribution of anatomical or genetic findings
alone as the cause of death will also be explored. Given the wide variety
of causes of death in this cohort it is probable that pre-participation
screening may have been able to detect a small number of cases but most
would have gone undetected.

Disclosures
B. Pathik: None. T. Walters: None. G. Morris: None. J. Kalman: None. G.
Lee: None.

Abstract
Background: The mechanism of persistent atrial fibrillation (AF) remains
uncertain. We sought to determine the prevalence of focal drivers and
rotors in persistent AF using a novel 3D Wavemapping technique that
utilizes local activation timings during AF.
Methods: Global left atrial mapping was performed in 10 patients using
the multi-electrode basket catheter and analyzed offline using novel
3D wavemapping software. Continuous one-minute AF recordings were
analyzed. Activation patterns were classified into i) Wavefronts (single or
multiple) ii) Rotational circuits (≥ 2 rotations of 360° iii) or focal sources
with radial spread.
Results: Over 3000 activation patterns were analyzed. Mean AF cycle
length per AF segment analyzed was 185 ms +/- 107. Activation patterns
observed were highly dynamic and heterogeneous (figure 1). The most
common patterns were the presence of i. single wavefronts (74.1%), ii.
multiple simultaneous wave fronts 6.4%, iii. focal activations in 17.7%.
No sustained focal activity or rotors were seen. In the majority of maps
(54.2%), the wavefronts appeared to originate from the anterior wall of
the left atrium. Focal activity most commonly arose from the posterior
wall adjacent to the left superior pulmonary veins. No wavefronts or focal
activity was seen to originate from the left atrial appendage.
Conclusion: Activation patterns in persistent atrial fibrillation are highly
heterogeneous with single wavefronts appearing to be dominant subtype.
No rotors or sustained focal activity were observed.
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Introduction: The prevalence of ventriculoatrial (VA) conduction varies
from nearly 20% to 90%, depending on the population studied. However,
the prevalence of VA conduction in structurally normal hearts has not
been well documented to the best of our knowledge.
Methods: Data was recorded in 47 consecutive adults without structural
heart disease, undergoing electrophysiological study and ablation for
tachyarrhythmias. AV nodal reentrant tachycardia was excluded. All
procedures were performed under local anesthesia in an anti-arrhythmic
drug free state.The PR, QRS, AH and HV intervals, atrioventricular
Wenckebach point (AVWP) and anterograde effective refractory period
of atrioventricular node (AVNERP) were measured after ablation. VA
conduction was assessed; if absent, it was retested after isoprenaline.
Ventriculoatrial Wenckebach point (VAWP) and retrograde effective
refractory period (VAERP) were recorded in patients showing VA
conduction. Age, gender, PR, AH, HV, AVNERP and AVWP were assessed
as correlates/predictors of VA conduction statistically.
Results: The age of the patients was 37±13 years. Twenty-one (45%)
patients were men and 26 (55%) were women. VA conduction was present
in 26 (55%) patients at baseline. Of the remaining 21 patients, 16 patients
showed VA conduction after isoprenaline. Only 5 (11%) patients failed to
reveal VA conduction even after isoprenaline. Of the variables studied,
only the HV interval was significantly different (36.6±10.6 vs 49.2±5.8
ms, p< 0.003) in patients with VA conduction. All parameters of patients
with baseline VA conduction and those with VA conduction only after
isoprenaline were similar, except the QRS duration which was significantly
higher in patients with baseline VA conduction (90±20.9 vs 80.1±8.4 ms,
p<0.05).

Abstract
Introduction: Type 2 diabetes mellitus (DM) is not only a risk factor for
atrial fibrillation (AF), but also enhances stroke risk in the presence of AF.
We performed a systematic review and meta-analysis to quantify AF risk
and AF-related stroke risk in patients with DM.
Methods: English scientific literature was searched using Pubmed/
Embase with keywords of “atrial” AND “fibrillation” AND “diabetes”
contained in the title and abstract of any record published up to 12th April
2015. A total of 1905 references were imported into Endnote and reviewed.
Reference lists of relevant and review articles were screened to retrieve
non-indexed articles. After exclusion, 11 cohort studies reporting on the
risk of AF in patients with DM, and 9 studies reporting on the risk of stroke
in patients with AF and DM, were analysed.
Results: See figure. Patients with DM had a 42% increased risk of AF (OR
1.42, 95% CI 1.32 to 1.53), compared to patients without DM, and this risk
was elevated in both females (OR 1.54, 95% CI 1.42 to 1.67) and males (OR
1.31, 95% CI 1.08 to 1.60). The AF-related stroke risk was 83% higher in
patients with DM compared to those without DM (OR 1.83, 95% CI 1.28 to
2.61).
Conclusions: This systematic review and meta-analysis shows that DM
increases the risk of developing AF and also predisposes to AF-related
stroke. Further studies are required to understand the mechanism of the
associations and reversibility with good glycaemic control.

Conclusions: VA conduction is present in 55% of people with structurally
normal hearts. Isoprenaline enables VA conduction in another 34% of
these subjects. Age, gender and indicators of AV conduction such as PR
& AH interval, AVNERP and AVWP do not differ whether VA conduction
is present or absent. The HV interval is longer in patients without VA
conduction. The QRS duration is more in patients with VA conduction at
baseline as compared to those with VA conduction only after isoprenaline.
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LEFT VENTRICULAR TRANSMURAL REPOLARIZATION
GRADIENT IN HUMANS

UNMASKING BRUGADA SYNDROME IN A PATIENT WITH
DYNAMIC RIGHT BUNDLE BRANCH BLOCK
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Abstract
Introduction: Transmural dispersion and increased variability of
repolarization are associated with ventricular arrhythmias (VAs).
Left ventricular (LV) transmural repolarization gradient has been
demonstrated in animal models with a longer endocardial action potential
duration (APD) compared to the epicardial. Such gradient has not been
demonstrated in vivo in humans. We aimed to record in vivo endocardial
and epicardial QT intervals in patients undergoing a percutaneous leftsided atrial ablation procedure.

Disclosures
B. Nguyen: None. N. Alessandri: None. F. Tersigni: None. S. Poggi:
None. A. Persi: None. A. Di Giamberardino: None. S. Iuliano: None. C.
Gaudio: None. P. Brugada: None.

Abstract
Introduction: Brugada Syndrome (BS) can be revealed by class I antiarrhythmic drugs (AADs). Right bundle branch block (RBBB) hides type-1
BS ECG. Sudden cardiac death risk stratification in these patients remains
controversial due to the phenotypic expression of the diseased cardiac
sodium-channels and their abnormal activation state.
Methods: NA

Results: Mean EF was 58.4±18.9%. Mean LV dimensions were: VTD
96.1±7.7mL, DTD 49.8±4.6mm, PWD 9.7±1.9mm, IVSD 10.3±2.1mm.
Mean ECG intervals were: RR 752.8±247.7ms, QRS 98.3±27.8ms, QTc
438.4±36.9ms. Unlike the animal setting, the epicardial QT interval was
longer (309.7±38.1ms), and the endocardial QT interval was shorter
(231.8±42.6ms), with a LV repolarization gradient of 77.8±37.0ms.
Significant relationships between QTc and repolarization gradient
(r=0.032, 95% CI -0.01-0.086, p<0.05) and between endocardial QT and
repolarization gradient (r=0.3, 95% CI -0.85-0.04, p<0.05) were present.

Results: We unmasked type-1 BS in a 51-year-old man with repeat
traumatic syncope associated with sudden palpitations, in particular
during warm baths or fever, not related to physical effort, and with
atypical dynamic RBBB, slight and spontaneous J-point and ST-segment
elevation and negative T-waves in III, aVR, V1-V4. Ajmaline (1mg/kg in
10min iv) showed type-1 BS ECG in III, aVR, V1-V4 (170% QRS duration
increase), spontaneous frequent premature ventricular contractions in
pairs and ventricular bigeminism). The electrophysiology study (EPS)
showed sinus bradycardia HR 48bpm, intervals AH 117ms, HV 50ms,
RBBB with QRS 144ms, normal sinus node and atrio-ventricular node
functions; ventricular effective refractory period 450-190ms, and induction
of ventricular fibrillation at 290bpm with right ventricular programmed
stimulation (450-240-230ms). The patient consented implantable
cardioverter defibrillator (ICD) implantation per international guidelines.
After a few years, percutaneous lead extraction was performed following
ICD lead fracture caused by the patient active life-style. Before ICD reimplantation, the patient underwent a new EPS that did not show any
manifestation of type-1 BS or ventricular arrhythmias, therefore ICD reimplantation was a challenging decision.

Conclusions: A LV transmural repolarization gradient has been
demonstrated also in humans, however, unlike animal models, the
epicardial APD was longer compared to the endocardial APD. LV
transmural repolarization gradient relates to QTc. Analysis of the
transmural ventricular repolarization gradient variability could be helpful
in finding new markers of VAs and in stratifying the risk for sudden
cardiac death regardless of EF.

Conclusions: Unmasking type-1 BS can be difficult. EPS does not induce
arrhythmias if the substrate is not susceptible, depending on the degree
of cardiac sodium channellopathy abnormal activation state. Class I
AADs can enhance the channellopathy and help the diagnosis when BS is
suspected by determining a vulnerable/unstable EP state. The dynamic
nature and the phenotypic heterogeneity of ECG modifications and their
poor reproducibility lead to difficult definitions and conclusions.

Methods: A total of 12 patients (7 men, mean age 56.4±18.9 years-old)
were enrolled in the study. All patients underwent an ablation procedure
(8 atrial fibrillation, 4 atrio-ventricular reentrant tachycardia). Data
were obtained using a standard electrophysiology recording system.
Endocardial and epicardial LV electrograms (EGMs) were recorded using
a standard bipolar ablation catheter. LV endocardial EGMs were obtained
by the ablation catheter positioned at the posterior-lateral basal LV; LV
epicardial EGMs of the same segment were obtained by the ablation
catheter positioned in the left inferior pulmonary vein.
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NON-INVASIVE MARKERS OF DISPERSION OF
REPOLARIZATION, VENTRICULAR ARRHYTHMIAS AND ICD
THERAPIES IN POST-MYOCARDIAL INFARCTION PATIENTS
WITH RELATIVELY PRESERVED LEFT VENTRICULAR
EJECTION FRACTION
Authors
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Introduction: Success rates for catheter ablation of longstanding
persistent atrial fibrillation (AF) are significantly poorer than for recently
persistent or paroxysmal forms. We report on single centre long term
outcomes from ablation of very longstanding (> 2 years) persistent AF.

Abstract
Introduction: Depressed left ventricular ejection fraction (EF) is the
major indication for implantation of primary prevention implantable
cardioverter-defibrillator (ICD) after myocardial infarction (MI). Because
sudden cardiac death (SCD) also occurs in patients without a depressed
EF, and the minority of ICD patients receive appropriate therapies,
additional predictors are needed for risk-stratification. Ventricular
arrhythmias (VAs) are associated with increased cardiac repolarization
variability. Intra-QT phase (QTpeak-Tend) spectral coherence was found
to be significantly lower in patients with VAs. We assessed intra-QT phase
variability in post-MI patients with a relatively preserved EF with and
without sustained VAs or appropriate ICD therapies.
Methods: A total of 143 patients (31 with VAs vs. 112 free from VAs), of
which 19 with an ICD (4 with ICD therapies vs. 15 without ICD therapies),
were enrolled in the study. Data were acquired from a 5 min-lasting ECG
recording. Short-term heart rate variability (STV) data were obtained
through a short-term registration of 60 beats. The spectral coherence
and the variability indexes (VI) of the intra-QT phase were calculated.
Corrected QT (QTc) was calculated from 12-lead ECG.
Results: Mean EF (41±10% vs. 38±11%, p=ns, respectively), and QTc
(0.409±0.054s vs. 0.392±0.062s, p=ns, respectively) did not differ between
groups. QTpeak-Tend spectral coherence was significantly lower in the
VAs group (0.494±0.141 vs. 0.592±0.189, p=0.01, respectively), regardless
of EF (p=ns). Among ICD patients, Te →RRLF coherence was lower in the
VAs group (0.102±0.051 vs. 0.170±0.055, p=0.04, respectively). Reductions
in QTeVI (r=0.231, p=0.006), QTpVI (r=0.251, p=0.003), and TeVI (r=0.255,
p=0.002) were influenced by EF increase, but did not differ between
groups in subjects with EF>0.35 (p=ns).

Methods: A retrospective analysis of outcomes for patients undergoing
catheter ablation for symptomatic very longstanding persistent AF
between 2008 and 2012 was performed.
Results: Twenty-nine patients were followed for a mean of 61 ±15 months
following the index ablation procedure. The mean duration of persistent
AF prior was 64 ± 51 months (range 24 - 200), mean age 61 ± 6 years and
mean CHA2DS2-VASc score 1.1. Antral pulmonary vein electrical isolation
only was performed in 14 (48%) with the remainder having additional
lines and / or CFAE ablation also. At last follow-up 24 (83%) were in sinus
rhythm but only 9 (31%) remained free of detectable arrhythmia, 22 (76%)
were taking antiarrhythmic therapy and 15 (52%) required intermittent DC
cardioversions. The mean time to first AF recurrence was 14 ±14 months
(range 2 - 48). Redo ablation was required in 15 (52%) at a mean follow-up
time of 14 ± 12 months. The mean SSAF score improved from 3.6 ±0.5 to
1.2 ±0.9 (p<0.0001).
Conclusion: The vast majority (83%) of very longstanding persistent AF
patients maintained sinus rhythm at a mean follow-up time of 5 years
following catheter ablation, associated with a significant improvement
in symptom scores. Adjunctive therapies including antiarrhythmics, DC
cardioversions and redo ablation were required in most patients.

Conclusions: A low QTpeak-Tend spectral coherence and a low Te →RRLF
coherence hold promise as non-invasive markers predicting VAs and ICD
therapies respectively in survivors of MI independently from EF. Analysis
of repolarization variability could help assess the susceptibility for SCD in
this otherwise undertreated population. QTVI appears to be a marker of
ventricular dysfunction.
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RHYTHM ABNORMALITIES AND HEART BLOCK IN A CHILD
WITH ACUTE OLEANDER POISONING

IMPLEMENTATION OF PAEDIATRIC REMOTE CARDIAC
DEVICE MONITORING IN A BIG STATE
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Abstract

Abstract

Introduction: Yellow oleander poisoning is a frequent occurrence reported
from Southern part of India. The glycosides of yellow oleander, Cerebera
thevetia closely resemble cardiac glycosides in both structure and
function.

Introduction: Remote monitoring is used in Adult patients with implanted
cardiac electronic devices (ICEDs) but literature of its use in paediatrics is
limited. We report results of introduction of remote web based follow-up
of ICEDs in a tertiary paediatric cardiac centre in Australia.

Methods: N/A

Methods: Retrospective analysis of a departmental database looking
at the introduction of web based remote monitoring introduced for all
patients with suitable ICEDs in a prospective manner from 2009. All
patients with a device compatible with remote monitoring and suitable
testing parameters were offered remote monitoring using respective
company systems. Patients with working remote monitoring had their
clinic follow up adjusted from a baseline of every 3 to 6 months to home
downloads every 3 months and for most patients only yearly clinic review.

Results: 9 year old boy presented with multiple episodes of vomiting,
diarrhoea and giddiness after ingestion of some seeds outside his
home. There were no history of seizures. At the emergency room, child
had bradycardia and normal BP for age with normal sensorium. ECG
was taken which showed multiple abnormalities such as: 1) Sinus node
abnormalities in the form of sinus pauses or possible sinus blocks and
Intermittent ectopic atrial pacemaker activity 2) AV node abnormalities Mobitz type 1 block 3) Few junctional escape beats and 4) Repolarization
abnormalities in the form of ST segment changes. The findings were
consistent with Oleander/digoxin poisoning.
The index child was transferred to pediatric ICU for hemodynamic
monitoring. In ICU child had heart rate which was more than 60/min with
normal BP and perfusion. Rhythm disturbances and bradycardia improved
over the next 48 hours and child was subsequently discharged home. ECG
at discharge showed normal rhythm with a heart rate of 78/min.
All parts of the plant including stems, leaves, young shoots, flowers
contain cardiac glycosides.The cardiac glycosides of Oleander produce
more gastrointestinal side effects. Most serious side effects of Oleander
poisoning are cardiac rhythm disturbances including ventricular
dysrhythmias, tachyarrythmias, bradycardia, and heart block. Cardiac
manifestations are due to increased vagal tone and direct cardiac
glycoside toxicity. Investigations include electrolytes and ECG. Treatment
consists of administration of a single dose of activated charcoal, treatment
of hypotension or bradycardia with small bolus doses of atropine. Life
threatening arrhythmias is an indication for anti-digoxin Fab. Severe heart
block may require with temporary pacing.
Conclusion: Most pediatric patients with oleander poisoning are noted
to have heart blocks and signs of digoxin toxicity. Most of the patients
improve spontaneously over 48 -72 hours, however close monitoring of
the patient in a pediatic intensive care unit is required.
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Results: Of 118 patients - 88 with pacemakers (PMs), 16 implantable
cardioverter defibrillators (ICDs), and 14 loop recorders (LRs) all but 18
patients could be offered remote monitoring. Patients resided a mean 356
km away (Range 3.5 km- 3100 km); most had congenital heart disease
with post-surgical AV block the most common indication for device
implantation. Most PMs and LRs were monitored via manual downloads
utilizing an RF head while increasingly ICDs were automatically
monitored via wireless technology. A reduction in clinic visits was seen
with commensurate drop in travel for the families. Devices approaching
elective replacement interval (ERI) could be monitored frequently
optimising utilization of device before replacement. Significant potential
life threatening issues like lead dislodgement, lead fracture and persisting
arrhythmias were detected and action taken. Assessment could be made
for patients with symptoms without need for a clinic visit.
Conclusions: Remote cardiac device monitoring can be utilized in the
follow-up of children with ICEDs reducing need for travel to office clinic
visits and provide earlier detection of device issues or life threatening
arrhythmias.
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ECONOMIC VALUE OF IMPROVED ICD AND CRT-D
BATTERY LONGEVITY IN DEVICES WITH A 1.7-2.0 AMP
CAPACITY AND LI/MNO2 CHEMISTRY IN AUSTRALIA

A PRACTICAL ALGORITHM TO DETERMINE THE
MECHANISM OF ATRIAL FLUTTER FOLLOWING
PULMONARY VEIN ISOLATION FROM THE SURFACE ECG
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Abstract
Introduction: Pulmonary vein isolation (PVI) has become and an effective
treatment for atrial fibrillation, however macrorentrant atrial arrhythmias
are often encountered following wide antral and single ring isolation
necessitating repeat ablation procedures. The surface ECG may aid in
localisation of the flutter circuit and direct therapy.

Abstract
Introduction: Australia spent ~$265 million on implantable defibrillator
devices in 2014. This study aims to assess the long-term economic
benefits of improved ICD and CRT-D battery longevity in devices with a
1.7-2.0 amp capacity and Li/MnO2 chemistry.
Methods: We compared the costs for industry-standard and extended
longevity devices from a health system perspective over 15 years using
real-world data for ICDs and CRT-Ds using the methods described by
Boriani et al., 2013. Patient survival following first implant was taken from
published literature. Costs were informed by PWC data and AR-DRGs.
Average longevity was taken from a recent NICE review (ICD VR/DR 7.1
years; CRT-D 5.8 years), and Boston Scientific real-world longevity data
from >100,000 ICDs followed on the LATITUDE™ Patient Management
System (ICD VR 13.3 years; DR 11.5 years; CRT-D 9.2 years).
Results: Using an annual budget of $265 million, if all patients implanted
switched from industry-standard devices to longer lasting batteries this
would decrease the average cost per patient by 19%, from $48,662 to
$39,349, and reduce the overall number of replacements by 70%. This
results in cost savings of more than $900 million over 15 years to public
and private funders (see graph below: expenditure on replacements).
Conclusions: Switching to longer lasting batteries reduces the average
cost per patient and results in considerable savings for funders. Given
this analysis doesn’t capture additional patient-relevant benefits such as
reducing unnecessary replacements and the associated morbidity, the
societal value of improved longevity is likely to be greater.

Methods: Intra-procedural surface ECGs, intracardiac electrograms and
procedural reports were obtained retrospectively for patients between
2008 and 2014 at Westmead and Westmead Private Hospitals, Sydney,
Australia, who developed sustained atrial flutter during their first repeat
PVI procedure for which the reentry mechanism was determined. Twenty
flutter wave characteristics from the surface ECG, assessed digitally using
custom-built software, were tested as discriminators for flutter type. Twotailed Fisher’s exact test was used with p<0.0025 considered significant
after Bonferroni correction.
Results:
81 flutters in 73 patients were analyzed; 22 Cavotricuspid isthmus (CTI)
dependent, 30 mitral isthmus (MI) dependent, 29 line gap (LG) dependent.
Flutter subtypes could not be reliably distinguished by cycle length, flutter
wave frontal axis, or isoelectric intervals. LG flutters frequently exhibited
a complex and multiphasic V1 morphology (p <0.0001, sensitivity 41%,
specificity 100%). CTI dependent flutters were distinguished by negativity
in V1 (p=0.0003, sensitivity 32%, specificity 88%) or a typical saw-tooth
pattern (p=0.0001, sensitivity 37%, specificity 98%). MI dependent flutters
tended to have biphasic V1 flutter waves (p<0.0001, sensitivity 58%,
specificity 86%). A simple stepwise predictive algorithm was constructed
using these criteria which has an overall accuracy of 80%.The kappa
statistic for the algorithm was 0.81, indicating substantial interobserver
agreement.
Conclusion: Simple morphological differences on the surface ECG may
permit discrimination between common flutter mechanisms following
PVI, however, prospective validation of this algorithm is required.
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TEMPORARY LEFT VENTRICULAR PACING
AS A PREDICTOR OF RESPONSE TO CARDIAC
RESYNCHRONIZATION THERAPY: A CASE REPORT

MY PATIENT HAS JUST HAD A WATCHMAN IMPLANT AND
IS NOW BLEEDING - WHAT CAN I DO? A CASE SERIES OF
FIVE PATIENTS
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Introduction: Predicting response to CRT becomes prudent in patients
with coexisting kidney disease and borderline QRS duration (120-130
ms) as non- response to CRT could potentially result in contrast induced
further worsening of renal function. We describe the use of temporary left
ventricular (LV) pacing in one such case to predict response to CRT.
Methods: N/A
Results: A 62 year old lady with dilated cardiomyopathy, severe LV
dysfunction, ejection fraction of 30% and QRS duration of 120 ms with
left bundle branch block (LBBB) was considered for CRT in view of class
III symptoms. She had coexisting chronic kidney disease and a baseline
creatinine of 3.2mg/dl. Prior to CRT, a decapolar coronary sinus (CS)
catheter ( St Jude Medical, Inc. MN, USA) was inserted through the right
internal jugular vein and the distal electrodes (CS1,2) were connected to
a temporary pacemaker via connector pins and a decapolar connector
cable. The pacemaker was programmed in VVI mode, at 100 beats per
min and a high output of 10mv to override sinus rhythm and to check for
LV capture. The electrode combination was sequentially changed until
consistent LV capture was obtained ( in this case with CS 3,5). Within
hours of temporary LV pacing the urine output increased to 100ml/hour
and 48 hours later the creatinine had decreased to 2.6 mg/dl. After 72
hours of temporary LV pacing, the decapolar catheter was removed
and a permanent CRT device (Syncra CRT-P, Medtronic, MN, USA) was
implanted. The patient improved symptomatically post implant and the
creatinine value stabilized at 2.0 mg/dl.
Conclusions: Temporary LV pacing using a decapolar catheter can be a
useful tool to predict response to CRT in patients with borderline QRS
duration.
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Abstract
Introduction: The WATCHMAN device is often used instead of chronic
anticoagulation in patients at high bleeding risk. A period of treatment
with dual antiplatelet therapy and anticoagulation is recommended,
however, in the post implant period.
Purpose: Assess rates of stroke and bleeding complications in patients
treated with anticoagulation/antiplatelet therapy ceased within the first 5
months of WATCHMAN implantation.
Methods: We report on a case series of five patients who had undergone
WATCHMAN device implantation in whom antiplatelet and anticoagulants
were ceased very early in the post-implant period due to recurrent
bleeding or very high bleeding risk. Along with baseline patient
characteristics, our primary outcomes of interest were stroke and
systemic embolic complications, secondary outcomes were rates of major
bleeding.
Results: Of the five patients (two female, mean age 71 years), the baseline
mean CHA2DS2VaSc score was 3.6 with a mean HASBLED score of 2.8.
Mean follow up was 2.1 years. Four of the five patients experienced
bleeding complications early post implantation directly leading to down
titration of anticoagulation/antiplatelet regimens. All agents were
ceased by day 150 in all five patients. There were no strokes or systemic
embolic complications during the follow up period. Transoesophageal
echocardiography showed no device thrombus and no significant peridevice leak (>4mm) in all patients at day 45.
Conclusions:
Reduced intensity anticoagulation/antiplatelet regimens post WATCHMAN
implantation may be considered, particularly in the setting of recurrent
major bleeding complications.
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UNUSUAL BIGEMINY

LONG-TERM OUTCOME OF CATHETER ABLATION
FOR ATRIAL FIBRILLATION IN PATIENT WITH APICAL
HYPERTROPHIC CARDIOMYOPATHY
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Introduction: A middle aged 45 years old male, presented with complaint
of fast and irregular palpitations and mild LV dysfunction (LVEF 45%).
Patient’s ECG is shown in Fig. 1. What is the mechanism of the rhythm?
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Methods: N/A
Results: ECG demonstrates an apparent bigeminal rhythm. Absence of
P wave preceding the second QRS complex following sinus beat rules
out atrial bigeminy. Fixed relation of second QRS with sinus P wave and
preceding QRS complex and absence of retrograde P was unlikely of
junctional bigeminy. The patient underwent electrophysiology study (EPS),
which revealed sinus rhythm (CL 740ms) followed by two ventricular
complexes. Each ventricular complex was preceded by His signal. HV
interval for both QRS complexes was similar (48 ms). AH1 and AH2
intervals were measured 90 and 465 ms respectively. Further study
revealed, 1) poor VA conduction 2) anterograde ERP of slow pathway
longer than the fast pathway 3) conversion to 1:1 AV response, on atrial
pacing at cycle length shorter than slow pathway ERP and 4) inability of
PES to terminate the tachycardia. Diagnosis of dual AV nodal dependent
nonreentrant tachycardia was made on the basis of nonreentrant
mechanism and dual AV node dependence. Slow pathway ablation lead
to termination of tachycardia. Patient remained free of symptoms with LV
function restored to normal at 1 month follow up.
Conclusion: N/A

Abstract
Introduction: Atrial fibrillation (AF) is common complication in the
setting of hypertrophic cardiomyopathy (HCM). The AF occurring in the
patient with HCM is associated with worse hemodynamic consequences,
exaggerates the risk of ischemic stroke. Catheter ablation (CA) for AF in
the patient with asymmetric septal HCM (SeHCM) is effective to highly
selected patients and often need repeat procedure. Apical HCM (ApHCM)
is known to show a better prognosis than SeHCM. However, outcome of
CA for AF in the patient with ApHCM is not evident.
Method: Eighteen patients with ApHCM underwent CA for AF (ApHCM
group, 38.9% paroxysmal). SeHCM patients were 13 (SeHCM group, 46.2%
paroxysmal). For controls, ninety sex-, age-, and AF type-matched nonHCM patients who underwent CA for AF were selected (5 controls for each
ApHCM patient). Trigger target ablation including pulmonary vein isolation
to the patient with paroxysmal AF and stepwise ablation including
substrate modification to the patient with persistent AF were performed.
Result: During a median follow-up of 44.7±30.8 months, 50% of the
patients remained free from AF/atrial tachycardia (AT) in ApHCM group.
ApHCM group had enlarged left atrial (LA) diameter (47.1±6.0mm vs
42.4±5.5mm, p=0.006) and increased E/Ea ratio (13.5±4.4 vs 9.1±3.1,
p<0.001) compared to control group. In contrast, mean LA diameter and E/
Ea ratio of ApHCM group were not different with those of SeHCM group.
The overall freedom from AF/AT estimated by Kaplan-Meier method in
ApHCM group was significantly worse than in control group (Log rank
p=0.028), but there was no difference between ApHCM group and SeHCM
group (Log rank p=0.831). High LA diameter index ≥25mm/m2 [HR 12.8
with 95% CI (1.2-142.1); P = 0.037] was independent predictor of AF/AT
recurrence among the patient with ApHCM.
Conclusion: Long term outcome of CA for AF in the patient with ApHCM
was worse than in control, but similar to that of SeHCM.
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ASSOCIATION BETWEEN LATE GADOLINIUM
ENHANCEMENT IN CARDIAC MAGNETIC RESONANCE
AND LEFT ATRIAL PRESSURE IN PATIENT WITH ATRIAL
FIBRILLATION

THE IMPLICATION AND CAUSE OF SUBCLINICAL
THROMBOCYTOPENIA IN PATIENTS UNDERGOING
CATHETER ABLATION FOR ATRIAL FIBRILLATION: A CASECONTROL STUDY
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Abstract
Introduction: Atrial fibrillation (AF) is associated with left atrial (LA)
structural and functional changes. LA fibrosis and myocardial motion was
quantified by late gadolinium enhancement cardiac magnetic resonance
(LGE-CMR). We sought to examine the association of increased LGE in
CMR and LA pressure measured by a catheter.
Method: LA structure and function was evaluated in consecutive 85
patients (age 56±10 years, 86% men) referred for catheter ablation of
AF. LA volume and LA ejection fraction (EF) were measured using CMR
images. The degree of LGE was quantified.
Results: Patients with high degree LGE (≥19%, n= 40) have increased
mean LA pressure (15.4mmHg vs 13.4mmHg, p=0.01) compared to
patients with low degree LGE (<19%, n=45). NT-pro BNP (561pg/ml
vs 179pg/ml, p=0.004), LA maximal volume index (57.3 mL/m2 vs 41.6
mL/m2, p<0.001) were increased and LA EF (28% vs 49.7%, p<0.001)
was decreased in patient with persistent AF compared to patient with
paroxysmal AF. LGE tend to be more in patient with persistent AF (22.0%
vs 17.3%, p=0.051). Decreased LA EF was associated with older age and
larger LA volume index (linear regression, p<0.005) but not with LGE and
LA pressure. Increased LGE (>19%) was independently associated with
higher mean LA pressure (logistic regression coefficient [B] = 1.271; 95%
confidence interval [CI] 1.065-1.516; p= 0.008).
Conclusions: High degree LGE of LA in CMR is predictor of higher mean
LA pressure, but LA systolic function was not correlated with degree of
LGE and LA pressure. Further mechanistic study to define the relationship
of LA fibrosis with LA hemodynamics is warranted.
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Abstract
Introduction: Thrombocytopenia (Platelet count<150,000) is often
regarded as a risk factor for hemorrhagic complication in patients
undergoing invasive procedure. Catheter ablation (CA) for atrial fibrillation
(AF) has higher risk of bleeding complication because of anticoagulation.
The clinical implication and cause of thrombocytopenia in patients
undergoing catheter ablation for AF is uncertain.
Method: In total, 1895 patients (Age 55+11 years, men 79.3%) underwent
de novo ablation for AF from 2005 to 2014 were analyzed. Platelet
count (PLT) measured at first visit, pre-ablation and follow-up period
were reviewed. The patient with sustained (>3 months) subclinical
thrombocytopenia (n=122, 6.4%) was enrolled to case group. Procedurerelated bleeding (intracranial, gastrointestinal, cardiac tamponade,
puncture site hematoma) requiring management and thromboembolic
complications were analyzed.
Results: Case group with thrombocytopenia (mean PLT 129,000) had
more men (86% vs 79%, p=0.032), older age (61+10 vs 55+11, p<0.001),
larger LAD (43.3+6.9 vs 40.9+5.9, p<0.001) non-paroxysmal AF (68.7%, vs
50.8%), p=0.01) compared to control group (n=1773, mean PLT 210,000).
Procedure-related bleeding complications were significantly higher in
case group (13.9 % vs 5.7%, p=0.001). The causes of thrombocytopenia
were drug-induced (26.2%), chronic kidney disease (3.3%), liver cirrhosis
(3.3%), hematologic disease (1.6%) but uncertain in 63.9%. The patient
with thrombocytopenia had enlarged right atrium (57.8% vs 12.8%,
p<0.001) and higher estimated right ventricular systolic pressure
(33.1mmHg vs 30.5mmHg, p<0.001) than control group.
Conclusions: The patient with subclinical thrombocytopenia had higher
procedure-related bleeding complications. Thrombocytopenia was
associated with right heart dysfunction in considerable number of patient
with AF.
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USEFULNESS OF EPICARDIAL CATHETER ABLATION
IN REPEATED PROCEDURE FOR PERSISTENT ATRIAL
FIBRILLATION: A PILOT STUDY OF PROSPECTIVE
RANDOMIZED CONTROLLED TRIAL

THROMBUS FORMATION ON THE LEFT ATRIAL
APPENDAGE OCCLUDER RESULTING IN AN ISCHAEMIC
STROKE
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Abstract

Background: Epicardial (EPI) catheter approach is considered as an addon therapy to endocardial ablation for persistent atrial fibrillation (PeAF).
We evaluated the effect of EPI ablation as the first option to the patients
who had multiple failed endocardial ablations for PeAF.

Introduction: The Watchman (Boston Scientific) is a left atrial appendage
(LAA) closure device which has been approved for stroke prevention in
non-valvular atrial fibrillation (AF). There have not been many reported
cases of thrombus formation on the Watchman device.

Methods: Eleven patients (59 ± 7 years old, 10 male) who had undergone
failed conventional endocardial (ENDO) ablation for PeAF more than two
times were prospectively enrolled. These patients were randomized to
epicardial ablation first (EPI group, n=6) or conventional ENDO ablation
(ENDO group, n=5). Procedural endpoint was termination of AF/atrial
tachycardia (AT) and non-inducibility of sustained AF/AT. Procedural
characteristics and freedom from AF/AT recurrence was compared
between both groups

Methods: N/A

Results: Recurred clinical arrhythmias were AT in 10 and AF in 1. Total
20 AT and 1 AF including clinical one was terminated by ablation and
procedural endpoint was achieved in all patients. AF/AT were terminated
at the septum (n=6), left atrial appendage (LAA, n=5), peri-mitral isthmus
(n=3), Bachmann’s bundle area (n=3), lateral ridge (N=3) and roof (n=1)
by ablation. Potential in LAA was delayed in 5 patients and isolated in 4
patients. Complete transmural (TM) lesion was achieved at all termination
sites in EPI group but failed to achieve at 2 termination sites in ENDO
group. Procedure duration (189 ± 10 vs 232 ± 95minutes, p=0.437) and
fluoroscopy time (50 ± 24 vs 47 ± 28 minutes, p=0.580) were not different
between both groups. Radiofrequency application time (13 ± 4 vs 34 ±
29 minutes) was shorter in EPI group but difference was not significant
(p=0.108). A hemopericardium was developed in one patient but it was
controlled without surgery. Early recurrence of AF/AT was reported in
only one patient of ENDO group during 3.7±2.5 months of mean follow-up
period.

Results: A 78-year-old female with atrial fibrillation (CHA2DS2-VASc score
= 4) and high risk of bleeding underwent closure of the LAA with a 27-mm
Watchman device. Based on the ASAP registry, she was given aspirin
100mg daily and clopidogrel 75mg daily post-procedure. However, she
was not adherent to the dual antiplatelet therapy (DAPT). She returned for
follow-up only after 6 months and a transoesophageal echocardiogram
(TOE) showed a 9 x 7mm thrombus on the threaded insert of the device
(Figure A). Warfarin was restarted to achieve an INR target of 2-3. A repeat
TOE at 9 months showed complete resolution of thrombus, warfarin was
continued till 12 months. Subsequently changed to aspirin 100mg daily.
Three months later she presented with an ischaemic stroke. CT brain
showed infarct in the left frontal lobe. Repeat TOE showed no recurrence
of thrombus. Carotid Doppler did not show significant stenosis. She was
continued with rivaroxaban.
Conclusion: Following thrombus formation on Watchman device, probably
a longer duration of oral anticoagulant should be considered.

Conclusion: EPI ablation was feasible and effective to achieve TM lesion in
repeated procedures after endocardial ablation. The comparison study to
determine long-term clinical outcome between both groups was required.
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Abstract
Introduction: Atrial fibrillation (AF) is the most common sustained
arrhythmia encountered in clinical practice, with major public health
impact especially due to increased risk of stroke. The recent Global
Burden of Disease Study reported a significant lack of prevalence data
from India. The aim of this study was to estimate the prevalence of AF and
extent of stroke prophylaxis in an urban Indian community.
Methods: Screening camp was conducted in Nagpur, India that evaluated
men and women aged ≥ 18years. We collected demographics, recorded
blood pressure, height, weight and 12-lead ECG. Presence of diabetes
and hypertension was recorded by self-reported history. Patients found to
have AF were evaluated further to assess etiology and management.
Results: Total 4078 randomly selected community-dwelling adults were
studied. Demographic characteristics and co-morbid conditions are
shown in the table. Prevalence of AF was 0.196% (n=8, 5 female, mean
age 60.5 ± 15.8 years). Echocardiography was available for 7 out of which
5 (71.4%) had rheumatic heart disease (RHD). History of stroke was
present in 3 (37.5%) and peripheral arterial thrombosis in 1 (12.5%). Three
patients were on warfarin (37.5%), but without routine INR monitoring.
One patient (age 80 years) was on aspirin. Five were on B- blockers
(62.5%) and one on both B- blocker and digoxin.
Conclusion: The prevalence of AF was low in the sampled urban
community in India. The high incidence of stroke and underutilization of
anticoagulation therapy points out the need for improved awareness of
AF-related complications and their prevention in the community.

Abstract
Background: Pocket hematoma can occur after implantation of
pacemaker or other cardiac devices especially in those on oral
anticoagulants (OAC) or antiplatelets. The use of sterile surgical drain
(close wound suction unit) in the pulse generator (PG) pocket could
prevent the formation of hematoma. Our objective was to assess the utility
of surgical drain in the prevention of hematoma in patients undergoing
cardiac device implantation.
Methods: We prospectively studied all patients from August 2013 to June
2014 undergoing a cardiac device implantation and were on antiplatelets
or OAC. Patients were continued on aspirin and/or clopidogrel. Patients
with a high risk of thromboembolism were either continued on OAC
or were bridged with heparin after stopping OAC 2 days prior to the
procedure. Procedure was done when INR was ≤ 2. During procedure,
drain was placed in the PG pocket and OAC was restarted on the same
day of procedure. Post procedure, pressure dressing was applied in all
patients and was removed after 24 hours. The drain was removed once
the output was ≤ 10 ml over 24 hours. Significant bleeding was defined as
the need for pocket exploration and/or blood transfusion.
Results: During the study period, 217 patients underwent device
implantation. Eighteen patients (8.3%) were on antithrombotic therapy:
2 (11.1%) on aspirin, 6 (33.3%) on both aspirin and clopidogrel, and 11
(61.1%) on OAC. Compelling indications for OAC and antiplatelet were,
H/O drug eluting stent implantation in 3(16.7%), recent bare metal stent
implantation in 1(5.56%), coronary artery disease in 2 (11.1%), atrial
fibrillation in 4 (22.2%) and prosthetic heart valve in 7 (38.9%) patients.
The volume of drain collected during 24 and 48 hours was median 16 ml
(IQR:6, range 8-50 ml) and 10 ml (IQR:14, range 0-50 ml) respectively.
One patient who was on dual antiplatelet for coronary artery disease
had thrombocytopenia and developed hematoma, which was managed
conservatively. None of the other patients had bleeding complications, or
infection during the periprocedural period or during follow-up.
Conclusion: The use of a surgical drain during implantation of cardiac
devices in patients on antithrombotics reduces the risk of hematoma
formation without increasing the risk of infection.
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Abstract
Background: Cardiac Sarcoidosis (CS) and myocardial tuberculosis (MTB)
mimic each other in presentation. A conclusive diagnosis of the etiology is
important as the treatment differs in the two entities. We aimed to explore
pointers in the presentation that might aid in differentiating patients with
CS from MTB.
Methods: This is a retrospective study comparing the clinical and imaging
characteristics of patients presenting with CS and MTB. Diagnosis
of CS was according to 2014 HRS consensus where an extracardiac
histopathological diagnosis was from lymph node (LN) tissue with 18
FDG PET uptake. Additionally, a tissue culture of the involved LN was
performed to diagnose/rule out TB.
Results: A total of 28 patients were diagnosed with either CS (n=15) or
MTB (n=13). The mean age was 38.7±11years in CS and 40.9±11 years
in MTB group. Males were 8 (53%) and 7% (54%) in CS and MTB group
respectively. Diabetes (DM), hypertension (HTN) and, hypothyroidism
were each present in 4 (27%) in CS and in MTB, DM and HTN in 6 (46%)
each and hypothyroidism in one (8%). Palpitation was the predominant
symptom in both the groups followed by dyspnoea 4 (31%) in CS and
syncope 3 (20%) in MTB. Most patients presented with ventricular
tachycardia {(CS: 14 (93%) and MTB 11 (84%)} and the rest with heart
failure. The two groups were not found to have statistically significant
difference in any category: clinical or imaging parameters (Table).
Conclusion: Distinguishing CS from MTB at presentation is difficult. MTB
should always be considered in the differential diagnosis of CS especially
in areas where tuberculosis is endemic. A Mycobacterial culture in
addition to the HPE diagnosis will help in the diagnosis of MTB.
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Abstract
Introduction: Refractory ventricular arrhythmias (VAs) are an important
cause of morbidity and mortality in patients with structural heart disease.
Some patients in this group do not respond to maximal medications,
electrical cardioversion or even ablation therapy. Stellate ganglionectomy
has been shown to reduce the sympathetic output to the heart and protect
against VAs. The objective of our study was to assess the outcome of the
procedure in relation to reduction of the VT episodes.
Methods: This is a retrospective study of patients referred to our Institute
for the management of incessant VT and underwent selective left stellate
ganglionectomy (LSG). All LSG procedures were done under general
anaesthesia through minimally invasive, video assisted thoracoscopic
surgery (VATS) approach. The procedure was done according to standard
protocol. Procedural success was defined as no recurrence of VT in the
initial 72 hours.
Results: From 2009 to 2013, six patients underwent LSG at our Institute.
All patients had incessant VT for more than 48hours. All were males
(mean age: 42 years, range: 13 to 57 years). Etiologies were: restrictive
cardiomyopathy, hypertrophic cardiomyopathy (dilated phase), Brugada
syndrome, long QT syndrome in one patient each and, granulomatous
myocarditis in two patients. The mean left ventricular ejection fraction
was 35.4% (range 20%-50%). Radiofrequency ablation (RFA) was done in
three patients previously. Three patients were on ICD and two on CRT-D.
All patients underwent successful LSG. Post LSG, five patients were free
of VT. One patient had VT twice at 18 hours post procedure and thereafter
none.
Conclusion: LSG with VATS may be considered as an add-on therapy
in patients with incessant VAs refractory to conventional management
including RFA. This may reduce morbidity and prevent deaths occurring
due to VAs.
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Abstract
Background: NOACs(novel oral anticoagulants) are available as
alternatives to warfarin for the prevention of stroke in atrial fibrillation(AF)
patients. The AF patients and the bleeding events increase with age.
Clinical trials have established the relative efficacy or non-inferiority of
NOACs compared with warfarin in selected patients. However, it remains
unclear the efficacy and safety in elderly AF patients using with NOACs in
real world.
Objective: We investigate the efficacy and safety of oral Rivaroxaban and
Dabigatran in japanses elderly (80years old≦)AF patients.
Method and Results: This study included 58 patients(mean age 84.2±4.0
years old, 35 patients were male) 80 years of age or older who prescribed
oral rivaroxaban or dabigatran after July 2011. Primary endpoint was the
prevalence of stroke or systemic embolism and major bleeding.
The mean Observation period was 20.6±8.0months.Although there were
no thrombotic events, two major bleeding (gastrointestinal bleeding) and 6
minor bleeding had occurred .
Furthermore, we compared the incidence of these events in Dabigatran
group and Rivaroxaban group. Outcomes and patient’s characteristics
except for age were not significantly different between two groups in the
table as follows.
Conclusion: Both Rivaroxaban and Dabigtran have efficacy for preventing
the thromboetic events. However some bleeding events had occurred , in
japanese elderly AF patients.
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Comparison of Dabigatran and Rivaroxaban
Dabigatran
Rivaroxaban
groupN=24
groupN=34
Age(years old)
82.4±2.5
85.0±4.2
Mean CHADS2
2.5±1.0
2.6±0.6
Mean HAS-BLED
2.3±0.9
2.0±1.0
cCr(ml/min)
58.9±18.3
52.1±10.0
Major bleeding events 1/24 (4.1%)
1/34 2.9%
Minor bleeding events 2/24 (8.3%)
4/34 (11.7%)
Thromboetic events 0/24
0/34

CHARACTERISTICS OF 12 LEAD ELECTROCARDIOGRAM IN
THE OLDEST OLD

P value
0.03
NS
NS
NS
NS
NS
NS
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Abstract
Introduction: In Japan, the arrival of super-graying society has brought
ever-increasing number of older hospitalized patients. Japanese
cardiologists more and more frequently read electrocardiogram (ECG) of
very elderly adults. The aim of this study is to reveal electrocardiographic
features in oldest-old persons.
Methods: We enrolled consecutive subjects aged 90 or over, who
underwent 12-lead ECG at the time of hospital admission from January
to December 2014. Patients with acute coronary syndrome, or with
pacemaker or implantable cardioverter-defibrillator were excluded.
The heart rate corrected-QT (QTc) interval was calculated according to
Bazett’s formula. J wave was defined as notches or slurs in the terminal
part of the QRS complex with an amplitude ≥0.1 mV above the isoelectric
line in at least 2 contiguous leads.
Results: A total of 208 subjects were assessed. They were 48 % male,
aged 92.3 ± 2.2 years (mean ± SD). Of them, 14 (7%) had heart failure, 124
(60%) were treated with antihypertensive drugs and 14 (7%) were treated
with anti-arrhythmic drugs. The mean heart rate of all subjects was 80.1
± 19.2 beats/min, the PR interval was 187.1 ± 40.0 ms, the QRS duration
was 94.2 ± 22.6 ms and the QTc interval was 421.9 ± 30.4 ms. One hundred
eighty subjects (86.5%) were in sinus rhythm. Left axis deviation was
observed in 43 subjects (20.7%), left anterior fascicular block in 15 (7.4%),
right bundle branch block in 21 (10.1%), right bundle branch with left
anterior fascicular block in 6 (2.9%), left bundle branch block in 6 (2.9%),
and Q/QS pattern with negative T wave in 14 (6.7%). Among 156 subjects
with narrow QRS complexes, J wave was observed in 32 (20.5%). There
were no significant differences between males and females in the QTc
interval (421.9 ± 28.9 ms vs. 421.8 ± 31.9 ms, respectively; P=0.60) and the
prevalence of J wave (26.3% vs. 17.8%; P=0.38).
Conclusion: In subjects aged 90 and older, gender difference in QTc
interval disappears, which seems to be associated with age-related
changes in sex hormone levels. The QTc interval and the presence of J
wave appear to be greater in oldest-old persons than in young or middleaged adults, which might be caused by patchy delays in depolarization and
inhomogeneous repolarization due to myocardial fibrosis with age.
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Abstract
Introduction: In Brugada syndrome (Br-S), the incidence of ventricular
tachyarrhythmias has been reported to show seasonal variation. The
prognostic value of seasonal variation of T-wave alternans (TWA) and
heart rate variability (HRV) remains unknown. We assessed the seasonal
variation of TWA and HRV for risk stratification in patients with Br-S, using
24-hour multichannel Holter electrocardiogram (24-M-ECG).
Methods: We enrolled 81 patients with Br-S (grouped according to
histories of ventricular fibrillation [VF], n = 12; syncope, n = 8; or no
symptoms, n = 61) who underwent 24-M-ECG in four seasons (March to
May; spring, Jun to August; summer, September to November; autumn,
December to February; winter). Precordial electrodes were attached
to the third (3L-V2) and fourth (4L-V2, 4L-V5) intercostal spaces. We
measured the value of maximum TWA (max-TWA) during entire day and
calculated the fluctuation of HRV during nighttime and daytime in four
seasons.
Results: During a follow-up period of 5.8±2.8 years, 11 patients
experienced VF episodes, and there was a significant peak of VF episodes
in summer (spring: 17, summer: 31, autumn: 8,and winter: 12 episodes,
P<0.001). The VF group had the greatest 3L-V2 max-TWA in summer
among the 3 groups (VF group: 62 ± 22, syncope group: 40 ± 12, and
asymptomatic group: 46 ± 18μV, P=0.02), and showed significantly higher
3L-V2 max-TWA (spring: 44 ± 11, summer: 62 ± 22, autumn: 44 ± 12,and
winter: 50 ± 19μV, P=0.04) and the fluctuation of HRV (spring: 136 ± 213,
summer: 301 ± 277, autumn: 204 ± 265 and winter: 70 ± 77 msec2; P <
0.04) in summer than those in the other seasons. The Cutoff value for
the 3L-V2 max-TWA in summer was determined as 51µV using a ROC
curve analysis (AUC = 0.79; sensitivity 82%; Specificity 72%; p = 0.01).
Multivariate analysis revealed that 3L-V2 max-TWA ≥51µV in summer (OR
8; 95% CI 2-42; P=0.003) and spontaneous type 1 electrocardiogram (OR
8.7; 95% CI 1.4-170; P=0.02) were independent predictors of future VF
episodes.

Introduction: Flow-mediated dilatation (FMD) of the brachial artery is
considered to be a marker of early stage of atherosclerosis. There is little
information concerning vascular endothelial dysfunction in patients with
non-valvular atrial fibrillation (NVAF) or the relationship between FMD
and cardiogenic brain embolism (CBE) in Japanese NVAF patients.
Methods: This study examined 317 consecutive NVAF patients (212 men,
mean age 64±11 years) divided into 2 groups: CBE(+)(N=24) and CBE(-)
(N=293). We assessed the characteristics and factors influencing CBE in
these two groups. The response to FMD was measured by visualizing the
right brachial artery on the anterior aspect of the arm via high-resolution
ultrasound. Baseline brachial artery diameter, response to FMD, and to
nitroglycerin mediated dilatation (NMD) were calculated for each subject
using the mean of 5 recordings during 5 cardiac cycles.
Results: (1) FMD was significantly lower in patients in the CBE(+)group than in those in CBE(-)-group (3.7±1.5% vs. 5.7±2.9%, P<0.001),
whereas there was not significant difference in NMD between the two
groups (13.1±8.6% vs. 14.4±6.5%, P=0.578). Mean age and CHADS2
score were significantly higher in the CBE(+)-group (69±7 years and
3.0±0.9, respectively) than those in CBE(-)-group (63±11 years and
0.9±1.0, respectively) (both, P<0.05). The percentages of permanent AF,
asymptomatic AF, hypertension and hyperuricemia were significantly
higher in the CBE(+)-group (46%, 17%, 71% and 25%, respectively) than
in the CBE(-)-group (17%, 4%, 54% and 8%, respectively)(all, P<0.05).
(2) In a multivariate logistic regression analysis adjusted for potentially
confounding variables, CHADS2 score (Odds ratio [OR] 8.52, 95%
confidence interval [CI] 3.83-18.96, P<0.001) and FMD (OR 0.682, 95% CI
0.47-0.98, P=0.047) were associated with CBE. (3) CHADS2 score had a
significant negative correlation with FMD (r=-0.374, P<0.001).
Conclusion: In Japanese NVAF patients, FMD seems to be a useful
scheme for the risk stratification of CBE.

Conclusions: The 3L-V2 max-TWA in summer may be a useful predictor
for VF episodes in patients with Br-S.
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Abstract
Introduction: Recently, focal activations and/or stationary (pinning) rotors
(spiral wave reentry), acting as stable sources, are proposed as possible
mechanisms of non-paroxysmal atrial fibrillation (AF). However, the exact
mechanisms of the AF sustainment are not well understood because
existing mapping systems available for clinical use usually take too much
time to visualize AF wave dynamics and the spatiotemporal mapping
resolution is not so high.
Methods: To clarify this issue, we conduced a clinical study to analyze
the AF wave dynamics in 9 patients with non-paroxysmal AF just before
ablation. To quickly map and remap the entire left atrium during AF, we
recently developed a real-time phase mapping system called “ExTRa
Mapping” based on 41 bipolar signals recorded by a 20-pole spiral-shaped
ring catheter. We also conducted computer simulations of rotors in an in
silico model of human non-paroxysmal AF.
Results: (1) The novel real-time phase mapping system demonstrated no
stationary rotors in left atrial walls, atrial septum, left atrial appendage,
and pulmonary vein antrum in our patients with non-paroxysmal AF. (2)
Instead, there were ~2 (ranging 0-3) regions where meandering and/
or short-lived unstable rotors were frequently observed (Figure). (3) The
rotor behavior visualized by the mapping system in non-paroxysmal AF
patients was very similar to that in the in silico non-paroxysmal AF model,
of which sustainment mechanism was meandering unstable rotors.
Conclusions: Meandering unstable rotors rather than stationary rotors
were observed in patients with non-paroxysmal AF. This study provided
better understanding of the non-paroxysmal AF mechanisms.
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Abstract
Background: Electrogram (EGM) amplitude is commonly used as a tool
to identify scar borders during electrophysiological mapping and ablation
of ventricular tachycardia. Previously the presence of intramyocardial
adipose has been associated with altered ventricular electrophysiology
and increased ventricular tachycardia propensity. We aimed to identify
whether scar composition is a significant factor in the accuracy of
electroanatomical voltage mapping post myocardial infarction (MI).
Methods: Left ventricular (LV) plunge-needle and catheter mapping was
performed in sheep with healed MI (n=15). Histological quantity of viable
myocardium, intramyocardial adipose tissue and collagen, was coregistered with electroanatomical maps of EGM amplitude (PNV and PPV)
recorded from each needle site.
Results: EGM amplitude of scar borders comprised of 50% viable
myocardium were -4.2±0.3mv (PNV) and 6.8± 0.5mv (PPV). The presence
of adipose tissue (r PPV=-0.601, r PNV=-0.561) had greater correlation
(r), and reliability (figure: AUC) than collagen (r PPV=-0.48, r PNV=-0.42),
(all p<0.001) in influencing EGM amplitude. Attenuation of EGMs were
predominantly influenced by the adipose:collagen ratio than proportion of
viable myocardium (figure, dense scar =<30% viability; scar border 30-50%
viability). Conclusion: Accurate definition of scar borders and channels
within healed MI by electroanatomical mapping may be compromised by
variation in collagen and adipose composition.
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ATRIAL FIBRILLATION DETECTION USING THE NEW
REVEAL LINQ AF ALGORITHM COMPARED TO HOLTER
MONITORING
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Abstract
Background: Conventional temporary pacing (CP) is achieved by
transvenous insertion of a temporary pacing wire. Temporary pacing has
been achieved previously using a hollow tube catheter with a fluid column
of normal saline or a saline bridge (SB). We compared the efficacy and
reliability of pacing via a saline bridge with conventional pacing. We also
compared the pressures measured in the right ventricle, simultaneously
from the SB and a swan ganz catheter.
Methods: In eight sheep both conventional and saline bridge pacing were
performed in a randomized order. Pacing was performed continuously
for ten minutes at a cycle length of 500ms at three times the diastolic
threshold and carried out from the right ventricular apex and the
right atrium in unipolar and bipolar modes. Efficacy was assessed by
measuring the pacing threshold and reliability by percentage of noncaptured beats and activation latency (Stimulus - QRS time). The SB
catheter coupled to a pressure transducer was used for blind introduction
into the right ventricle. In order to compare the efficacy with regards to
pressure measurement simultaneous measurements were taken from the
SB catheter and a swan ganz catheter which had been introduced in the
right ventricle prior to this under fluoroscopic guidance.
Results: The difference (CP- SB) between the two pacing techniques
with regards to pacing threshold, percentage of non-captured beats and
activation latency were non-significant : 0.07mA( SE 0.09mA, p-0.41),
1.07% (SE 0.98%, p-0.29) and 4.2 ms (SE 6.5 ms, p -0.52) respectively. This
remained true regardless of pacing location and polarity. With regards
to the pressure assessment there was a strongly positive correlation
between the right ventricular pressures measured from the SB
catheter when compared to the swan ganz catheter (mean within sheep
correlation, r -0.93 +/- 0.06).
Conclusion: Indirect pacing via a saline bridge showed no evidence of
systematic within sheep differences from conventional temporary pacing
in terms of efficacy and reliability. The saline bridge catheter when
coupled with a pressure transducer could be introduced blindly. This has
important clinical implications as indirect pacing is less likely to lead to
perforation and can be performed without the use of fluoroscopy.
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Abstract
Introduction: The Reveal LINQTM Usability study was a non-randomized,
prospective, multicenter trial assessing the performance of the Reveal
LINQTM insertable cardiac monitor (ICM). We evaluated the performance
of the p-wave enhanced atrial fibrillation (AF) detection algorithm.
Methods: The study enrolled patients with syncope, suspected
arrhythmias or candidacy for AF ablation. At 1 month follow-up, Holter
monitor data was collected. The Holter annotations for true AF episodes
performed by two reviewers were compared with the AF detections by
the ICM. Only true AF episodes ≥2 minutes in duration were analyzed.
Performance metrics of the ICM algorithm to detect the presence of or
absence of AF were evaluated.
Results: Patients (N=151, 67% male, age 57 ± 12) were mainly monitored
for AF ablation (N=95, 63%), AF management (N=26, 17%) or syncope
(N=21, 14%). Of 138 patients with a useable Holter recording, there were
112 true AF episodes in 38 subjects. Performance metrics are shown in
the table. The overall accuracy by the ICM to detect durations of AF or
non-AF episodes was 99.4%. The AF burden measured with the ICM was
highly correlated with the AF burden reference value from the Holter
(Pearson coefficient = 0.995).
Conclusion: The AF detection algorithm reliably detected the presence
or absence of AF within patients. This shows that the ICM represents
a valuable diagnostic and monitoring tool for clinicians to manage AF
patients independently of symptoms, allowing for long-term patient
management over the continuum of their disease.
Patient, duration and episode-based detection performance during the
Holter monitoring period
METRICS

VALUE

PATIENT BASED RESULTS
Sensitivity

97.4%

Specificity

97.0%

Positive Predictive Value

92.5%

Negative Predictive Value

99.0%
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HOSPITALIZATIONS AND MORTALITY ARE REDUCED IN
PATIENTS RECEIVING ONLY ATP COMPARED TO THOSE
WITH SHOCKS
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Abstract

Introduction: Anti-tachycardia pacing (ATP) effectively terminates
ventricular tachycardias and avoids shocks. Relative contribution of ATP
and shock therapy to mortality and hospitalization (hosp) is unknown.
We evaluated the effect of these therapies on hosp and mortality in the
PROVIDE study patients (pts).

Background: Wearable cardioverter-defibrillator (WCD), which is an
external device capable of automatic detection and shock therapy for
ventricular tachyarrhythmias, has been available in Japan since April
2014. However the experience of its clinical use is limited.

Methods: PROVIDE was a prospective US study (2010-2012) of primary
prevention ICD pts randomized to two groups by detection and therapy
parameters. All occurrences of ICD therapy, hosps and deaths were
adjudicated. The PROVIDE patient cohort was categorized into three
groups: No Therapy, ATP only, and At least one shock. Two outcomes,
cumulative cardiac hosps and risk of all-cause death or cardiac hosp,
were analyzed using multivariate Cox proportional-hazards regression.
Results: Of the 1670 pts (follow-up 18.1 ± 7.6 months; age 65 ± 13 years;
73% male; 40% CRT; EF 27 ± 9%) in PROVIDE, 1316 had no therapy, 152
had ATP only, and 202 had at least one shock. Pts with No therapy and
with ATP only had lower cumulative cardiac hosps than pts with shock
(Figure). Similarly, pts with No therapy and those with ATP only were
at a lower risk for death or cardiac hosp compared to those with shock
(adjusted HR 0.40, p<0.001 and 0.36, p<0.001, respectively). There was
no difference in outcomes between pts with ATP only and those with No
therapy.
Conclusion: ATP in primary prevention pts is associated with reduced
hospitalization and mortality compared to shocks and exhibits equivalent
outcomes to pts without therapy. The use of ATP in this population
represents a potential opportunity for reduced burden to the healthcare
system.
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Methods: We studied 36 patients (mean age 56±14, 32 men, mean LVEF
51±16%) who were prescribed WCD between June 2014 and June 2015.
All were at high risk of life-threatening ventricular tachyarrhythmias,
including prior myocardial infarction (MI) with reduced LVEF in 16 patients
(recent MI, 8; previous MI, 8; mean LVEF 42±13%), variant angina in 3, and
others. We analyzed clinical efficacy and safety of WCD, furthermore its
potential role in prevention of sudden cardiac death (SCD).
Results: Of the 36 patients, 30 patients used WCD during hospitalization.
Median duration of use was 12 days (range 1 to 76 days), and average
daily wearing time was 23.2±1.5 hours. During WCD use, no patient
experienced SCD. One patient with cardiac amyloidosis died of heart
failure. Notably, two patients experienced sustained ventricular
tachycardia (VT). One patient with reduced LVEF and without prior VT/
ventricular fibrillation (VF) had a sustained VT at 19 days after MI, for
which a shock therapy was delivered and was saved, whereas another
withheld shock delivery by pressing the response-button. Only 20 patients
(56%) underwent ICD implantation following WCD use, because of reduced
risk of VT/VF after optimal pharmacological therapy and improvement of
left ventricular function during WCD use.
Conclusion: In our primary experience, satisfactory patient compliance
and survival were achieved in most patients. WCD was useful in the acute
phase care of high risk patients and in avoiding unnecessary application
of ICD.
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Abstract

CHARACTERISTICS OF THE CORONARY SINUS
ELECTRICAL POTENTIAL AND ANATOMY IN THE
NECESSARY CASES OF THE EPICARDIAL ABLATION
WITHIN THE CORONARY SINUS FOR CREATING A
CONDUCTION BLOCK AT THE LEFT LATERAL MITRAL
ISTHMUS.
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Abstract

Introduction: Intracardiac echocardiography (ICE) has been recognized
as a useful modality for detecting bacterial vegetations associated with
device-lead infection (DL-infection). This study aims to investigate the
efficacy of ICE during device-lead extractions due to DL-infection

Introduction: Left lateral mitral isthmus (LLMI) linear ablation in addition
to pulmonary vein isolation reduces the recurrence of atrial fibrillation
(AF). However, the epicardial ablation within the coronary sinus (CS) is
often required for creating the LLMI block line. The conduction block
may be created only with the endocardium side ablation if high-power
ablation and/or a strong contact force are used, but the complications
increase. If the necessity of epicardial ablation is checked before
ablation, complications can be reduced. Therefore we investigated the
characteristics of the CS electric potential and the anatomy in cases
requiring epicardial ablation for creating the LLMI block line.

Methods: A total of 29 patients underwent transvenous laser lead
extractions for DL-infection (19 pacemakers, 5 ICDs, 5 CRTDs). All
patients received an assessment with ICE during lead extractions.
Transesophageal echocardiography (TEE) was performed in 5 patients
before lead-extraction procedures.
Results: Transthoracic echocardiography showed vegetations attached
to device leads in 3 patients. All leads were successfully extracted with a
laser system without complications except one broken pacemaker lead.
ICE detected vegetations attached to device leads or tricuspid valve in
7 patients (24.1%: 3 pacemakers, 4 CRTDs). These 7 patients showed
positive cultures of the extracted leads despite of negative blood cultures
before lead extraction. Of 7 patients with vegetation on ICE, 4 patients had
vegetations identified only on ICE due to their size of vegetations (<10mm).
One patient developed a temporal high fever immediately after the leadextraction. In addition, one patient died due to fatal sepsis. No pericardial
effusion was observed on ICE.
Conclusions:ICE could detect the vegetations due to DL-infection during
lead-extraction procedures in 7 patients. ICE may be useful for detecting
relatively small vegetations and a monitoring of pericardial effusion
during lead extraction procedures in patients with DL-infection, especially
patients at high risk for TEE.

Methods: This study included 126 consecutive patients who underwent
their first LLMI ablation. The patients were divided into two groups; one
group not requiring epicardial ablation for creating a conduction block
at the LLMI (Endo group) and another requiring it (Epi group). These two
groups were compared in terms of the characteristics of the CS electric
potential and anatomy.
Results: Bidirectional block through the MI was achieved in 94.4%
(119/126) of patients. In 61 % of these patients (73/119), only the
endocardium was ablated (Endo group) for creating LLMI conduction
block. In the other 39% of patients (46/119), not only endocardium but
also epicardium was ablated (Epi group). As for the electric potential
before LLMI ablation, the Endo group had lower atrium potential (Endo;
0.61 ± 0.12 mV, Epi; 1.18 ± 0.15 mV, p = 0.003) and lower atrioventricular
potential ratio (Endo; 1.50 ± 0.39, Epi; 3.60 ± 0.77, p = 0.009) than the Epi
group. By contrast, in terms of electric potential after LLMI ablation, there
were no significant differences in the amplitude of atrium potential and
the atrioventricular potential ratio between these two groups.
Conclusions: For creating a conduction block at LLMI, the amplitude
of the atrium potential and the atrioventricular potential ratio in the CS
before ablation are potential criteria for determining whether epicardial
ablation is necessary; furthermore, the amplitude of the atrium potential
and the atrioventricular potential ratio in the CS must be reduced with or
without epicardial ablation.
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Abstract

Abstract

Introduction; By successful pulmonary vein (PV) isolation during atrial
fibrillation (AF), elimination of PV potentials could be usually achieved and
termination of AF is hardly observed.

Introduction: Ventricular premature contraction (VPC) from left
ventricular outflow tract (LVOT) usually manifests a precordial transition
at or before lead V3. The presence of prepotential is thought be an
indicator of successful ablation on coronary cusp despite poor pace map.

Methods; N/A
Results; A 55-year-old man who had suffered from paroxysmal AF and
prolonged sinus pauses underwent PV isolation. An irrigated-tip ablation
catheter and a ring catheter were advanced into the left atrium (LA)
using a transseptal puncture. Wide-area circumferential PV isolation
was performed by isolating the left and right pairs of veins. The patient
was in AF at the beginning of the ablation of the left-sided PVs. Before
encircling the left PV antrum, the ring catheter was positioned within the
left inferior PV and sinus rhythm was restored. However, a PV tachycardia
remained within the left inferior PV. The ring catheter was moved to the
left superior PV and confined PV tachycardia was also observed in this
vein. After an additional radiofrequency application inside the left superior
PV at the site of electrical activity with a high degree of fragmentation,
the PV tachycardia was terminated. Following isolation of the left PVs, we
performed to isolate the right PVs and create cavotricuspid isthmus block.
At the end of the procedure, neither spontaneous recovery of the LA-PV
conduction nor dissociated potential in the left superior PV was recorded
by intravenous adenosine triphosphate and isoproterenol.
Conclusions; In this case, AF terminated while remaining PV tachycardia
in the left PVs during PV isolation procedure. This phenomenon is rarely
seen. It suggests that the left PVs could be substrate for AF.
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Methods; N/A
Results: A 60-year-old male who presented with frequent (22,222
per 24 hours) VPC with left bundle branch block morphology, inferior
axis, and precordial transition at lead V4 was referred for catheter
ablation. Physical examination was unremarkable and transthoracic
echocardiography and cardiac magnetic resonance imaging studies
excluded structural heart disease. Pacing from the right ventricular
outflow tract (RVOT) did not produce an excellent pace map (precordial
transition V5). The ventricular electrogram of VPC at the great cardiac
vein was earlier than RVOT. Therefore, activation mapping and pace
mapping was performed in the LVOT. We found the earliest activation at
the site on left coronary cusp where a sharp prepotential preceded the
QRS onset of the VPC by 30 msec. However, pacing from this site did not
produce an excellent pace map (precordial transition V3). Ablation at this
site eliminated the VPC within 4 seconds, and he remains arrhythmia free
three months after the procedure.
Conclusions:
This case demonstrates that outflow tract VPC with precordial transition
at lead V4 could be successfully ablated within LVOT and the presence of
prepotential is useful for deciding ablation site.
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PERCUTANEOUS EXTRACTION OF AN ACCUFIX
PACEMAKER LEAD WITH PROTRUDING J WIRE
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Introduction: The Accufix active fixation pacing lead (Telectronics,
Englewood, CO) was recalled in 1994 due to risk of J wire injury. We report
a case of successful percutaneous extraction of a 20-year-old Accufix
atrial lead complicated by protrusion of its J wire.

Abstract
Introduction:Treatment with implantable cardioverter-defibrillator (ICD)
has improved the prognosis in patients with depressed left ventricular
function. Whereas, shocks therapy alone lead to an increase in overall
mortality compared with ATP. This study was designed to evaluate the
influence of ICD shock on cardiac function and electrophysiological
condition.
Methods:We enrolled 16 patients (mean age 64 +/- 13.9 years old, 17 men,
8 ischemic heart disease) with ICD due to left ventricular dysfunction
(Ejection Fraction < 50%) and performed defibrillation threshold test
(DFT) at implantation of ICD. We examined prospectively Holter ECG and
echocardiography before and after ICD implantation.
Results:Mean of total energy of delivered shock were 42.6 +/- 21.2 J at
DFT test. Ejection Fraction did not decrease after shock compared with
baseline state (45 +/- 15.1 (after) vs 47 +/- 12.8 % (baseline) ; p=n.s).
However, modified moving average analysis of T-wave alternans (MMATWA) significantly increased after shock (67.1 +/- 22.4 vs 54.1 +/- 20.2
micro volt ; p=0.0231).
Conclusions:ICD shock therapy increased repolarization instability, which
suggest ICD shock alone may develop ventricular arrhythmias.

Methods: N/A
Results: A 75-year-old male presented with recurrent persistent
Staphylococcus bacteremia from spinal osteomyelitis. He had a dualchamber pacemaker with an Accufix atrial lead placed in 1995 and
an Accufix right ventricular (RV) lead in 1990. To clear bacteremia,
percutaneous removal of his pacemaker system was recommended.
In a hybrid operating room locking stylets were inserted in each lead
and a 14-Fr Spectranetics (Colorado Springs, CO) laser lead sheath
was passed over the atrial lead, applying energy as needed. Resistance
was encountered at the SVC/atrial junction and the laser was upsized
to 16-Fr. Due to continued resistance a combination of mechanical and
laser energy was used simultaneously on both leads to advance past the
obstruction. At this point we identified externalization of the J retention
wire on the atrial lead, preventing further advancement of the laser (Fig
A). The outer sheath only was then carefully advanced over the retention
wire, bending it forward toward the lead tip allowing the sheath to be
advanced over the wire. Additional laser energy allowed the atrial lead
removal and inspection revealed protruding J retention wire (Fig B).
Conclusion: Accufix leads carry high risk of J wire protrusion, but with
care, percutaneous extraction is possible. This case demonstrates that
awareness of recalled leads and issues related to their extraction remain
relevant years after implantation.
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CATHETER ABLATION OF ATRIAL FIBRILLATION
ORIGINATED FROM THE PERSISTENT LEFT SUPERIOR
VENA CAVA

A CASE OF PSEUDO INCISIONAL SCAR-RELATED ATRIAL
FLUTTER IN A PATIENTS WITH PROSTHETIC AORTIC
VALVE REPLACEMENT
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Background: Atrial fibrillation (AF) originated from PLSVC is very rare.
therefore the site of AF trigger in PLSVC is not well known.

Abstract

Method and Results:Between January 2010 and July 2014, ten patients
with PLSVC underwent catheter ablation of drug refractory paroxysmal
and persistent AF at 2 different hospital (5 men; age,59±12 years).
The AF trigger from PLSVC were documented in 7 patients(70%).
Of these patients, 5 patients have the AF trigger from distal PLSVC, 2
patients have from mid PLSVC.
In 5 patients with AF originated form distal PLSVC, distal PLSVC isolation
was successful and AF was completely cured.
In remaining 2 patients with AF originated from mid PLSVC, AF was cured
by aggregated ablation for AF trigger cite.
In 2 patients of all, the connection between distal PLSVC and left atrium
could be identified by the functional conduction block between distal and
proximal PLSVC at the AF initiation
Conclusion:PLSVC is major AF initiation source in AF patients with
PLSVC.30% in such patients, whose AF was originated from PLSV, have
mid PLSVC origin and the aggregated ablation of mid PLSVC is necessary
to eliminate AF.

Introduction: In patients undergoing cardiac surgery, incisional scarrelated atrial flutter (AFL) occasionaly occurs. Line creation from the
incisional scar toward the inferior-vena cava (IVC) and/or tricuspid
annulus (TA) is usually effective in alleviating the AFL. However, we
encountered potential pseudo incisional scar-related AFL due to
coexisting non-incisional substrate.
Methods: N/A.
Results: We present a case of pseudo incisional scar-related AFL in a
75-year-old woman with aortic valve replacement 15 years previous.
Although she had not suffered from tachyarrhythmia, she had had
palpitation for several weeks and her ECG showed AFL with 2:1 AV
conduction. Cycle length (CL) of the AFL was 264 msec. Initially,
entrainment mapping in the right atrium (RA) showed that the post pacing
interval (PPI) was almost identical to CL of the AFL at the lateral tricuspid
annulus (TA), the lateral RA around the site where a blood removing
cannula was inserted, but 104 ms longer at the inferior-vena cava (IVC) TA isthmus. These findings indicated that the AFL might be related to the
incisional scar. However, a low voltage area (LVA) was recorded in places
in the interatrial septum (IAS). At only the LVA of the IAS, the AFL was
easily terminated by mechanical contact, and during the AFL, fragmented
potentials were recorded. These findings were not thoroughly consistent
with the incisional scar-related AFL. Firstly, a liner lesion was created
from the lateral RA scar toward the lateral TA and the IVC. After the
ablation, initial AFL was not induced at all, but another AFL (AFL2) was
induced. CL of AFL2 shortened from 264 to 240 msec. Furthermore, PPI
at the lateral RA was prolonged. Activation sequence was showed to be
focally propagated from the superior TA. Considering these changes, we
speculated that AFL activation emerged from the slow conduction zone in
the LVA of the IAS toward the superior TA and then formed an outer loop
at the lateral RA. After the line was created, the reentrant circuit seemed
to shrink. Subsequently, RF was applied to the LVA of the IAS in order to
modify the slow conduction zone of the AFL.
Conclusion: It is important to map substrate in detail for identification of
critical slow conduction zone of postsurgical arrhythmia.
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SUDDEN CARDIAC DEATH WITH LEFT VENTRICULAR
HYPERTROPHY IN A YOUNG MAN

BIVENTRICULAR PACING IN RESTRICTIVE
CARDIOMYOPATHY
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Abstract
Introduction : Hypertrophic cardiomyopahty (HCM) is a disease
characterized by marked left ventricular hypertrophy accompanied by
decreased left ventricular systolic dimension and a non-dilated chamber,
which are not caused by any other cardiovascular or systemic disease.
This is well-known as a cause of sudden cardiac death in young athletes.
The HCM is a significant cause of sudden unexpected cardiac death in any
age group and as a cause of disabling cardiac symptoms. Younger people
are likely to have a more severe form of hypertrophic cardiomyopathy. We
experienced a case of hypertrophic cardiomyopathy that was complicated
with sudden cardiac death and hyperphosphatemia
Case : A 37-year-old man was admitted to the emergency departement
with cardiac arrest. Ten minutes earlier, he collapsed during making
coffee and his colleague did bystander CPR. Emergency rescue team
arrived at the place and found ventricular fibrillation, when they did
defibrillation and CPR. On arrival at the emergency department, we
found pulseless electrical activity. However, during CPR, the ECG showed
ventricular tachycardia and he underwent 4 times of defibrillation.
Therefore, we inserted extracorporeal membrane oxygenation (ECMO)
circuit.
The echocardiographic examination demonstrated severe LV systolic
dysfunction (Visually estimated EF < 20%). We could see the regional wall
motion abnormality of anteroseptal akinesia and severe anteroseptal
hypertrophy suggesting hypertrophic cardiomyopathy.
The CPR was done over and over again. Finally, we thought there was
little possibility of recovery, and discontinued CPR. Six hours after his visit
at emergency department, he expired.

Introduction:Biventricular pacing (Bi-V) has proved to be a good
form of treatment for a subset of patients of Dilated and Ischemic
Cardiomyopathy. However very little clinical data is available on Bi-V
pacing in other causes of cardiac failure e.g Hypertrophic or Restrictive
cardiomyopathy. We report a case of Restrictive Cardiomyopathy, Atrial
Flutter with slow Ventricular Rate and ambulatory class IV failure.
Methods:N/A
Results:75 year old male who was on treatment for restrictive
cardiomyopathy was referred for pacemaker implantation. He had
ambulatory NYHA class IV cardiac failure(on optimal pharmacology
treatment). ECG showed Atrial flutter, slow ventricular rate and LBBB.
2D Echocardiography showed dilated atria, LV systolic dysfunction (LVEF
30%), RV dysfunction, concentric LVH, Restrictive Pattern, no PH. The
patient had refused to undergo biopsy and there was no other supporting
evidence of Sarcoidosis or Amylodosis.The patient was offered Bi-V
pacing; however, he wished to avoid Cardioversion. Hence a CRT-P device
was implanted and programmed to VVIR mode at LR rate 80/minute.
The patient did remarkably well. He is now NYHA 2 functional class. ECG
shows Bi-V paced complexes. 2D Echocardiography shows LV dimensions
have reduced and LVEF is 35%. He is able to tolerate more aggressive
pharmacological therapy.
Conclusions:This case suggests that Bi-V pacing may benefit a specific
subset of patients with other cause of Cardiac Failure also, not only
Dilated and Ischemic Cardiomyopathy.

Laboratory tests
BUN

16mg/dL

Creatinine

1.1mg/dL

Na

154.2mmol/L

K

4.53mmol/L

Cl

125.7mmo/L

T.CO2

10.3mmol/L

Ca

5.7mg/dL

P

7.4mg/dL
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RELATIONSHIP BETWEEN QT INTERVAL AND SEVERE
OBSTRUCTIVE SLEEP APNEA
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IMPROVEMENT OF ELECTROMECHANICAL FUNCTION
AND DECREASED S3 AND S4 ARE ASSOCIATED WITH
SUCCESSFUL ATRIAL FIBRILLATION ABLATION IN
PATIENT WITH NORMAL LEFT VENTRICULAR EJECTION
FRACTION
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Abstract
Introduction: Obstructive sleep apnea (OSA) is associated with cardiac
arrhythmia’s. QT interval increase is known precursor of ventricular
arrhythmia’s. We aimed to look at the correlation between severity of OSA
and prolongation of QT interval in untreated patients.
Methods: Exclusion criteria were all prior underlying illness. 70 patients
were evaluated with a Schiller 12 lead ECG after an overnight sleep study
with an Alice PDX system. 2 groups control n = 30 with apnea hypopnea
index (AHI) < 5/hr and severe OSA AHI >30/hr were identified.QT intervals
were manually measured and QT interval dispersion (QTd) and QT
corrected interval dispersion (QTcd) were calculated using the Bazeet’s
formula. Step wise regression analysis was used to identify determinants
of QTcd and the correlation among variables of severe OSA and QTcd
was assessed with Pearson’s correlation analysis. P value <0.05 was
considered significant.
Results: 50 males and 20 females were studied. There was no significant
differences between severe OSA patients and controls according to age,
sex, BMI, HR and BP. AHI and Desaturation index(DI) were significantly
higher in severe OSA patients than in controls (p<0.0001). The QTcd was
significantly higher in severe OSA patients 53.5+_ 6.3 ms compared to
controls 33.5 +_5.5 ms (p<0.001). A strong positive correlation was shown
between AHI and QTcd reflecting the severity of OSA(p<0.001 r = 0.954)
and between DI and QTcd (p<0.01, r = 0.485). Multiple regression analysis
of the OSA group was done to evalaute the relationships of the effects of
the confounding factors of age, BMI, HR and BP. AHI (R2 = 0.25, p=0.0001),
DI (R2 = 0.22, p = 0.0001) and minimum nocturnal SaO2% (R2 = -0.20,
p=0.002) were significantly related to the QTcd as independent variables.
Conclusion: This study shows that high AHI and DI in patients of OSA
may result in inhomogeneity of repolarisation, increasing the risk of
ventricular tachyarrythmia’s. A significant positive correlation was found
between repolarisation inhomogeneity (QTcd) and AHI severity in OSA. Will
this repolarisation inhomogeneity correct by continuous positive airway
pressure treatment is what we need to study further.
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Abstract
Introduction: Atrial fibrillation (AF) burden can lead to progressive left
ventricular (LV) systolic dysfunction. This study aimed to investigate the
change of electromechanical function, S3 and S4 after ablation of AF in
patients with normal LV ejection fraction (LVEF).
Methods: Forty-two AF patients with normal LVEF who underwent
catheter ablation of AF were included. Acoustic cardiography and ECG was
recorded by AUDICOR○R snapshot (Inovise Medical, Inc.) in a 10-seconds
strip before ablation and 3 months after ablation. In 11 patients, before
and after termination of AF during catheter ablation of AF were recorded.
Acoustic cardiographic parameters included S3 heart sound and S4 heart
sound scores, electromechanical activation time (EMAT, interval from Q
wave to the first heart sound; EMAT/RR is EMAT normalized by heart rate),
LV systolic time percentage (LVST/RR) and systolic dysfunction index (SDI,
a combination of EMAT/RR, S3 score, QRS duration and QR interval).
Results: Symptomatic episodes of AF had a high EMAT/RR compared
to asymptomatic episodes of AF (18±4% vs 12±2%, P=0.03). In patients
with RF ablation of AF, EMAT/RR and SDI were significantly decreased
immediately after termination of AF. In patients without recurrence of AF
had a lower EMAT/RR and SDI, as well as S3 and S4 compared with those
with recurrence of AF (Figure 1).
Conclusions: ØSuccessful elimination of AF might reverse adverse effect
on LV systolic and diastolic function caused by AF.
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ACTIVATION OF N-METHYL-D-ASPARTATE RECEPTORS
REDUCES HEART RATE VARIABILITY AND INCREASES
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ETHANOL INJECTION IN THE VEIN OF MARSHALL IN
PATIENTS WITH PERSISTENT ATRIAL FIBRILLATION.
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Objective: The purpose of this study was to assess the effect of N-methyld-aspartate (NMDA) receptors activation on heart rate variability (HRV)
and vulnerability of atrial fibrillation (AF).
Methods: Male Wistar rats were randomized to treat with vehicle, NMDA
(agonist of NMDA receptors) or NMDA plus MK-801(antagonist of NMDA
receptors) for 2 weeks. HRV was analyzed by using implantable ECG
telemeters in rats under free activity. Atrial electrical remodeling and
AF susceptibility was assessed with programmed stimulation in isolated
hearts. Atrial fibrosis with Sirius red staining, Cx40 expression with
immunohistochemistry, protein expression with western-blotting.
Results: Compared with controls, after 2 weeks of NMDA treatment, the
rats showed a decrease in SDNN, RMSSD and high frequency (HF), and
an increase in low frequency (LF) and LF/HF than controls (p all <0.01).
Additionally, these rats displayed increased activation latency and shorted
ERP. Importantly, AF can be induced in all rats (8/8 vs 0/8, p<0.01). And
atrial fibrosis developed, Cx40 downgraded and MMP9 upgraded after 2
weeks of NMDA treatment (p all <0.01). Most the above alterations were
remarkably mitigated by co-administered with MK-801.
Conclusion: NMDA receptors activation decreased HRV, with elevated
sympathetic outflow and reduced parasympathetic outflow; and increased
AF susceptibility, with atrial fibrosis and gap junction protein degradation
identified as potential mechanistic contributors.

Abstract
Introduction: Even though ethanol injection in the vein of Marshall (EIM)
is an alternative option for treating atrial fibrillation (AF), the mechanisms
how EIM would work electro physiologically still remain unclear.
Methods: We performed EIM to 17 patients with persistent AF before
pulmonary vein (PV) isolation. Then we examined the electrical effects
with the dominant frequency (DF) in time change that derived from fast
Fourier transform (FFT) on left superior PV (LSPV), left inferior PV (LIPV)
and coronary sinus (CS).
Results: DFs, which varied in sequence among cases, decreased its value
after EIM in the majority. Comparing the gradient of DF fluctuations,
DF slope of PV was steeper in 35.3%(6/17)(fig.a), that of CS was steeper
in 23.5%(4/17) (fig.b), while that of each PV and CS was parallel in
41.2%(7/17) (fig.c). LIPV was isolated in 2 cases (11.8%) following EIM
alone.
Conclusions: EIM decreased DF on CS as well as left PV, which suggested
left atrium may be stabilized electrophysiologically. These spectra are
useful for elucidating the efficacy of EIM.
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A CASE WITH FREQUENT PREMATURE VENTRICULAR
CONTRACTIONS ORIGINATED FROM THE SITE ADJACENT
TO THE HIS BUNDLE REGION
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Abstract
Introduction: The left ventricular outflow tract (LVOT) as a part of the
ostium of the left ventricle (LV) is known to be one of the major sources
of idiopathic premature ventricular contractions (PVCs). However, PVCs
originated from the LV near the His bundle have rarely been discussed. We
experienced the case with PVCs originated from the site adjacent to the
His bundle region and achieved successful ablation in both right ventricle
and left ventricle.
Methods: N/A
Results: A 70-year-old female presented with palpitations and premature
ventricular contractions (PVCs) exhibiting left bundle branch block
pattern and superior axis QRS morphology were observed. Examinations
including echocardiography showed no structural heart disease. Holter
electrocardiography revealed frequent PVCs (over 40000 beats in 24h). We
performed radiofrequency catheter ablation (RFCA) of PVCs. For maping
and pacing, multiple electrode catheters were positioned in the coronary
sinus and His bundle region. Because an early ventricular activation was
observed at the His bundle region during PVCs, activation mapping in the
right ventricle (RV) was performed, and the earliest ventricular activation
was recorded at the low septum of RV inflow. Although pacing from the
site didn’t produce an excellent match to the QRS complex of PVCs, PVCs
disappeared transiently with the radiofrequency application there. After
the RFCA, holter electrocardiography showed approximately 8000 beats
of PVCs in 24hr. We performed 2nd session of RFCA. We performed
mapping not only in RV but also LV. The earliest ventricular activation
was also recorded at the LV septum near the His bundle during PVCs, the
opposite side to the site we delivered radiofrequency application at 1st
session across the ventricular septum. Pacing from that site produced
an excellent match to the QRS complex of PVCs, and we delivered
radiofrequency application there. Although junctional rhythm appeared
during the application of radiofrequency energy, PVCs disappeared
completely without damage of AV conduction system.
Conclusion: We performed RFCA for PVCs originated from the site near
the His bundle by delivering radiofrequency application both from RV and
LV without damage of AV conduction system.

A CASE WITH FREQUENT PREMATURE VENTRICULAR
CONTRACTIONS ORIGINATED FROM LEFT VENTRICULAR
OUTFLOW TRACT ELIMINATED BY RADIOFREQUENCY
ENERGY APPLICATION FROM ENDOCARDIAL AND
EPICARDIAL SITE
Authors
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Abstract
Introduction: The left ventricular outflow tract (LVOT) as a part of the
ostium of the left ventricle (LV) is known to be one of the major sources
of idiopathic ventricular arrhythmias (VA). The breakout of VA originated
form LVOT is sometimes different from the origin of VA where we get
the earliest ventricular activation, which suggests the preferential
conduction. We experienced the case with the recurrent premature
ventricular contractions after radiofrequency ablation by changing the site
of breakout.
Methods: N/A
Results: A 51-year-old male presented with palpitations and premature
ventricular contractions (PVCs) exhibiting right bundle branch block
pattern and inferior axis were observed. Holter electrocardiography
revealed frequent PVCs (over 30000 beats in 24h) and non-sustained
ventricular tachycardia (NSVT). Examinations including echocardiography
showed no structural heart disease. We performed radiofrequency
ablation of PVCs and NSVT. For mapping and pacing, multiple electrode
catheters were positioned in the coronary sinus and His bundle region.
Because an early ventricular activation was observed at the coronary
sinus during PVCs, mapping in the left ventricle (LV) was performed.
Activation mapping during PVCs revealed that the earliest ventricular
activation was recorded at the endocardium of aortic mitral continuity.
Pacing from the site produced a good match to the QRS complex of PVCs,
and we delivered radiofrequency application there. During the application
of radiofrequency, PVCs disappeared. Although NSVT was not observed
after the procedure, frequent PVCs were still recorded in the Holter
electrocardiography. We performed the 2nd session of radiofrequency
ablation of PVCs. The morphology of PVCs was slightly changed in S
wave of precordial leads, suggesting the shift of the PVC origin from
endocardial to epicardial side. The earliest activation of PVC was recorded
at distal of great cardiac vein, and during radiofrequency application
inside distal coronary sinus, PVCs disappeared. After 1-year follow-up, he
was free from PVC and palpitation.
Conclusion: We performed RVCA for PVCs originated from left ventricular
outflow tract with radiofrequency applications at both endocardium and
epicardium.
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Abstract

Abstract
Introduction: Although radiofrequency catheter ablation (RFCA) has
been widely used in atrial fibrillation (AF) ablation, the optimal level of
power used has not been fully established and different ablation centers
continue to use various power protocols. Greater efficacy may be achieved
with higher energy output, but risk of complications may also increased. A
few studies have examined the relationship between power and outcome.
Besides there was little data about RFCA using maximum power output
less than 25W. We sought to evaluate the effect of very low power output
on PVI.
Methods: We analyzed the patients retrospectively. The study included
32 patients (70±10 yrs, mean±SD, men 21) with AF (15 paroxysmal AF
(PAF), 2 persistent AF (PEF), 15 long-standing persistent AF (lsPEF)) who
underwent RFCA. We excluded patients who underwent RFCA before.
We performed PVI in all patients and additional ablation including linear
ablation such as roof line or bottom line of left atrium was done in some
patients. We used 3.5mm tip open-irrigated catheter (Smart Touch) in
all study patients. Maximum power output was preset to 15~25W. Mean
power output during PVI was 10~23W. We divided the study patients into 2
groups, lower power group (mean power output≦17W, n=15) and higher
power group (mean power output≧18W, n=17).

Introduction: The cause of syncope may remain unexplained despite of
intensive evaluation. But, coronary vasospasm is undervalued during
assessment of unexplained syncope. The aim of this study is reveal the
prevalence of coronary vasospasm in ergonovine provocation test and
clinical characteristics of coronary vasospasm in unexplained syncope.
Methods: Method We perform an intravenous ergonovine provocation test
with coronary angiography in 165 patients of unexplained syncope from
2004 to 2013. An intravenous cumulative dose of 50 to 250 micrograms
ergonovine was used. The appearance of total or subtotal occlusion of a
major coronary artery associated with ST segment elevation or depression
on the ECG or chest pain, or both, was considered to be a manifestation of
spasm.
Results: Coronary artery spasm was induced in 23(13.9%) of 165 patients.
History of chest pain before syncope was 15(65.2%) of 23 spasm positive
patients and 46( 32.3%) of 142 spasm negative patients. Male was
17(73.9%) in spasm positive patients and 93( 65.5%) in spasm negative
patients. Average age was 61 ± 11 in spasm positive patients and 58 ± 12
in spasm negative patients.
Conclusions: These data shows that coronary vasospasm is one of the
important causes of syncope. History of chest pain before syncope, male
and old age should be considered spasm provocation test in unexplained
syncope.

Results: There were no significant differences between 2 groups in age
(62±11yrs vs 68±6yrs p=0.07), gender (10 men vs 11 men p=0.9), left atrial
diameter in echocardiography (40.2±9.2 mm vs 41.5±5.9 mm p=0.65) and
the type of AF (8 PAF, 7 lsPEF vs 7 PAF, 2 PEF, 8 lsPEF p=0.36). Total
procedure time needed for PVI was significantly longer in lower power
group than higher power group (2949±736 sec vs 2484±473 sec p<0.05).
During 6 months of follow-up, freedom from AF was observed in 77%
of lower power group and 71% of higher power group, which was not
statistically significant (p=0.70).
Conclusion: Although lower power output during PVI may be associated
with reduction in risk of complications, too much restriction on power
output may result in prolongation of procedure time and insufficient
energy deliverance. However, a longer duration of application of lower
power output during PVI may have comparable efficacy to an application
of higher power output.
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CHANGE OF P-WAVE AXIS PREDICTS GOOD CLINICAL
OUTCOME AFTER CATHETER ABLATION FOR PERSISTENT
ATRIAL FIBRILLATION
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EXTENT AND PATTERN OF LATE GADOLINIUM
ENHANCEMENT PREDICT ARRHYTHMIC EVENTS
IN PATIENTS WITH NONISCHEMIC DILATED
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Introduction: Radiofrequency catheter ablation (RFCA) for persistent
atrial fibrillation (PeAF) is effective for rhythm control, but accompanies
long-term continuous recurrence rate. We hypothesized that comparison
of pre-ablation and post-ablation 1-year electrocardiography (ECG)
predicts long-term recurrence after RFCA for PeAF.
Methods: We included 97 patients (78% male, 59±10 years old) who
remained in sinus rhythm (SR) 1-year after RFCA for PeAF and had both
pre- and post-RFCA 1-year SR ECG. We excluded ECGs taken with any
antiarrhythmic drug (AAD) and all the patients who ever took amiodarone.
ECG parameters were automatically calculated. The standard lesion set
of RFCA were pulmonary vein isolation, anterior line (AL), posterior box
lesion, and cavotricuspid isthmus block.
Results: 1. Post-ablation ECG showed increased heart rate (p<0.001),
reduced PR interval (p<0.001), and inferior shift of P-wave axis (p=0.005).
2. During 34.4 ± 15.0 months follow-up period, 27 patients (27.8%)
recurred AF and inferior shift of P-wave axis was significant in patients
without AF recurrence (p=0.003). 3. Inferior shift of P-wave axis (ΔPaxis) was an independent predictor for no recurrence 1-year after PeAF
ablation (HR 0.978; 95% CI 0.961-0.994; p =0.009). 4. The patients with
achieved bidirectional block of AL (AL, n=66) tended to show greater ΔPaxis (10.7±31.5° vs. 5.3±28.4°, p=0.414) and reduced P-amplitude in aVL
(0.01±0.03 vs. -0.01±0.03 mV, p=0.015) in 1-year follow-up ECG than those
without bidirectional block (n=31).
Conclusions: Inferior shift of P-axis 1-year after PeAF ablation predicts
excellent long-term outcome associated with AL block.

Abstract
Introduction: Late gadolinium enhancement (LGE) by cardiac MR
(CMR) has been related to adverse clinical outcomes in patients with
nonischemic dilated cardiomyopathy (NIDC). But, a statistically significant
association between LGE and arrhythmic risk in NIDC has not been
demonstrated consistently. This study evaluated the impact of the
presence, location and pattern of LGE on arrhythmic risk prediction in
NICM.
Methods: This study included 365 patients (54±15years) with NICM who
underwent CMR. The extent, location and pattern of LGE were categorized.
We analyzed for the primary outcome of ventricular arrhythmia (VA)
including sustained or nonsustained ventricular tachycardia (VT),
appropriate implantable cardioverter-defibrillator (ICD) intervention and
ventricular fibrillation (VF). Cardiac death and hospitalization for heart
failure (HF) were evaluated as secondary outcomes.
Results: LGE was seen in 267 (73 %) patients. During median follow-up
of 44±36 months, patients with LGE had higher incidence of cardiac death
(15 % vs. 2 %, p<0.001), hospitalization for HF (40 % vs. 15 %, p<0.001)
and VA (14% vs. 6%, p=0.03). In multivariable analysis, the presence of
LGE (HR 2.78; 95% CI 1.10-7.02; p=0.03) was the independent predictor
of arrhythmias. Patients with extensive LGE had higher VA (32% vs. 10%,
p<0.001) with lower cumulative survival free of VA than those without
extensive LGE (p=0.001). The frequent LGE location was as follows: LV
septum 64%, LV-RV junction 42% and inferior 10%. VA was lower in
patients with than without localized LGE limited to LV-RV junction (21% vs.
46%, p=0.005). Interestingly, while the incidence of ventricular arrhythmia
was higher in patients with transmural LGE (29% vs. 10%, p=0.003), it
was lower in those with patch LGE (2% vs. 16%, p=0.02) than the other
patients.
Conclusions: In patients with NICM, the LGE was an independent
prognostic predictor of VA. Extensive LGE and specific location of LGE was
related with the arrhythmic events.
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ECHOCARDIOGRAPHY ON THE INCIDENCE OF
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Author
Hocheol Shin and Daekyung Kim. Pusan paik Hospital, Pusan, Korea,
Republic of

Authors
Dong Geum Shin, Hee-Sun Moon, Hye-Young Lee, Eui Seock Hwang,
Jae-Sun Uhm, Hui-Nam Pak, Moon-Hyoung Lee and Boyoung Joung.
Yonsei University College of Medicine, Seoul, Korea, Republic of, Hallym
University Medical Center, Seoul, Korea, Republic of, Inje University
College of Medicine, Seoul, Korea, Republic of, Myongji Hospital,
Gyeonggi-do, Korea, Republic of

Disclosures
H. Shin: None. D. Kim: None.

Abstract
Introduction: We sought to assess the occurrence and clinical
features of stroke in atrial fibrillation patients with apical hypertrophic
cardiomyopathy (APH) compared to those with typical asymmetric septal
hypertrophy (ASH).
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Abstract
Introduction: The impact of using transesophageal echocardiography
(TEE) to reduce embolic events from cardioversion of atrial fibrillation (AF)
in patients with guideline-oriented anticoagulation is still controversial.
This study evaluate whether the additional TEE prevent periprocedural
stroke in AF cardioversion.
Methods: The study enrolled 1,100 patients (mean age 60±11 years) with
AF (≥ 48 hours) who received electrical cardioversion at four tertiary
hospitals. Hospitalizations for thromboembolic attack during 30 days post
electric cardioversion were assessed in patients with (group 1, n=162) and
without TEE (group 2, n=938).
Results: The mean duration of anticoagulation before cardioversion
was 95.8±51.6 days. Patients in group 1 was older (p=0.04) and had
higher CHA2DS2-VASc score (p=0.007) than group 2. The success
rate of terminating AF via cardioversion was 87% (n=947). Following
cardioversion, 2 (1.2%) and 3 (0.3%) strokes occurred in group 1 and
2, respectively. The mean international normalized ratio (INR) at
the time of cardioversion was 2.4±1.0 and 2.4±0.9. Thromboembolic
complications were not significantly different in both groups. Patients with
thromboembolic events were older (67 ± 11 vs. 60 ± 11 years, p=0.042) and
had a higher prevalence of previous stroke (50% vs. 13%, p=0.006) than
those without thromboembolic events. Patients with high CHADS2 (>2),
and CHA2DS2-VASc score (>5) were more common in the event group then
the non-event group (p=0.015 and p<0.001, respectively).
Conclusions: Thromboembolic complications were low after optimal INR
control for more than 3 weeks. Additional pre-cardioversion TEE might be
an unnecessary attempt to reduce thromboembolic complications.

Methods: Occurrence of AF and stroke were ssessed 1,976 patients who
diagnosed with ASH (n=1,603, 81.1%, group I) or APH(n=373, 18.9%,
group II) at our center from January 2003 to December 2011. (mean age
at diagnosis, 62.0 ± 11.8 years; 51.9% male) who were followed up for 7.1
± 3.2 years. We compared the occurrence of stroke between AF patients
with APH and ASH.
Results: AF occurred in 97 patients in group I (6.1%, incidence, 0.7%/y)
and 39 patients in group II (10.4%, incidence, 1.0%/y). Mean age was
significantly higher in AF patients than non-AF patients in both group
I, II (group I : 65.5 ± 10.1 vs. 62.87 ± 11.4; p=0.028, group II : 64.3 ± 9.7
vs. 56.9 ± 12.6; p<0.001). Stroke occurred at a significantly higher rate
in AF patients than non-AF patients in both group I, II (group I : 20.6%
vs. 9.8% p=0.002, group II : 31.4% vs. 8.3%; p<0.0001), but there were
no differences between AF patients in group I and group II (22.7% vs.
30.8% p=0.325). Among AF patients in each group, stroke occurred at a
significantly higher rate in patients without receiving wafarin as compared
with patients receiving warfarin (group I : 31.1% vs. 5.6%; p=0.003, group
II : 47.4% vs. 5.0%; p=0.003). Among AF patients at low risk by CHA2DS2VASc score, stroke occurred at a significantly higher rate in patients
without receiving wafarin than with patients receiving wafarin in group
I (26.3% vs. 0%;p=0.049), and was higher in group II, although it did not
show statistically significant differences (42.9% vs. 0%, p=0.192).
Conclusions: In HCMP patient with atrial fibrillation, whether APH or ASH,
incidence of stroke is significantly higher in patients without receiving
wafarin compared with patients receiving wafarin even in low risk patients
using the CHA2DS2-VASc score. This finding suggests that AF should be
carefully managed with anticoagulation in patients with APH as well as
ASH.
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Abstract
Extraction of old pacemaker leads remains a complex procedure owing to
fibrotic encapsulation and lead adhesions. We report a case of extraction
of 15-year-old pacemaker leads by weight and pulley method. A 81-yearold man presented with exposed pacemaker leads out of body with
purulent discharge from a pacemaker insertion site. He inserted DDD
(dual chamber pacing, dual chamber sensing dual function) pacemaker
implantation 15 years ago for SSS. Previously pacemaker battery was
removed 3 years ago due to recurrent infection of pacemaker scar site. We
extracted the pacemaker leads by weight and pulley method successfully
without any complications.

MANAGEMENT OF DEVICE INFECTION BY ENDOCARDIAL
LEAD EXTRACTION WITH REMNANTS OF EPICARDIAL
LEADS
Authors
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Abstract
Introduction: Epicardial lead extraction is highly invasive in some cases
and not always performed although complete device and lead removal is
recommended for device infection management. We hereby report two
successful cases of complex lead extraction procedure with remnants of
epicardial leads.
Methods:N/A
Results:Case1. A right precordial DDD pacemaker was implanted
to a 72-year-old man with complete AV block in 2010 and ipsilateral
transvenous atrial and ventricular leads were added due to break of the
original leads in the same year. The DDD was upgraded to CRTP when the
patient underwent aortic valve replacement surgery using an epicardial
left ventricular lead in 2013. He developed pocket infection 13 months
later. Because he was dependent on CRT, he underwent percutaneous
leads extraction and implantation on a new CRTP device simultaneously.
After debriding the right-side infected pocket, right sternal border skin
was incised and the epicardial LV lead was cut to separate its proximal
part from the infected lesion. The edge of the LV lead was tunneled
to the contralateral side. The infected 4 leads at the right chest were
successfully extracted by excimer laser sheath. A new VDD lead was
implanted through the left subclavian vein due to stenosis of the left
innominate vein and was connected to a new CRTP generator.
Case2. A 62-year-old man with severe LV dysfunction due to aortic
regurgitation and with persistent left SVC (PLSVC) underwent aortic valve
replacement and implantation of epicardial LV and atrial leads in 2012. A
CRTD device and a transvenous ICD lead were subsequently implanted
at the right side due to PLSVC. In 2015, he developed bacteremia and
device pocket infection. Although the ICD lead was fully extracted by a
laser sheath, two epicardial leads were cut and buried into muscle. A new
device was implanted after sufficient antimicrobial therapy.
Conclusions:Only transvenous lead extraction leaving non-infected
epicardial leads behind can be an option for management of device
infection in sick patients.
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TRANSVENOUS CARDIOVASCULAR IMPLANTABLE
ELECTRONIC DEVICE IMPLANTATIONS IN PATIENTS WITH
CONGENITALLY CORRECTED TRANSPOSITION OF THE
GREAT ARTERIES -A SINGLE CENTRE EXPERIENCE-

IDENTIFYING HIGH RISK PATIENTS POST MYOCARDIAL
INFARCTION WITH REDUCED LEFT VENTRICULAR
FUNCTION USING EXTERNAL LOOP RECORDERS
(INSPIRE-ELR): CLINICAL STUDY DESIGN AND RATIONALE
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Introduction: It is thought that transvenous cardiovascular implantable
electronic device (CIED) implantation in patients with congenitally
corrected transposition of the great arteries (ccTGA) is difficult due
to atrioventricular discordance. By using active leads, transvenous
implantations of not only pacemakers (PM) but also implantable
cardioverter defibrillators (ICD) and cardiac resynchronized therapy (CRT)
devices, have become more practical in ccTGA patients.
Methods: ccTGA patients that received CIED implantation at our hospital
between 2006 and 2014 were selected for this study. We investigated each
patient’s data, including the device information. Then, we reviewed the
utility of the transvenous CIED implantations.
Results: We followed 158 ccTGA patients, 28 of them underwent CIED
implantations; PMs in 18 patients, ICDs in 6 patients, and CRT devices in
4 patients.
There were 2 device infections and 2 lead fractions in the epicardial PM
implantation. In the transvenous PM implantation, there was 1 device
infection. No patients had lead dislodgements.
9 patients underwent transvenous PM implantations. We excluded 2
patients due to intra-atrial switch operations. The ventricular threshold
at 0.4ms in the transvenous PM implantation (n=7) was significantly
lower than that of the epicardial PM implantation (n=9) (0.71±0.27V vs.
2.67±2.41V, p<0.01). The ventricular wave height was not significantly
different between both groups (12.2±3.7mV vs. 9.2±4.1mV, p=0.16).
All patients with ICD underwent transvenous implantations. The
defibrillation threshold was 10.8±2.0J. The ventricular threshold at 0.4ms
was 0.92±0.20V, and the ventricular wave height was 7.8±2.7mV.
Conclusions: It is necessary to select a suitable lead when performing
Transvenous CIED implantation on ccTGA patients. However, where to
place the leads may be difficult due to anatomical differences in the
patients. By considering these things, we might be able to achieve a more
satisfactory threshold and longevity in ccTGA patients. In addition, there
were no lead dislodgements.
Transvenous CIED implantation in ccTGA patients may be considered as
the first choice, except for when epicardial CIED implantation is indicated
(e.g. small body).

Abstract
Introduction:Ischemic heart disease is one of the leading causes of death
in India. Data suggest that risk of mortality is higher in the first year after
index myocardial infarction (MI) (10-15%) and that a significant number of
deaths occur in the first 30 days post MI.
Methods:This is a prospective, multicenter, non-randomized study
conducted in India, enrolling up to 300 acute MI patients at up to 15
centers. Patients with low left ventricular ejection fraction (LVEF ≤35%)
are enrolled at one day before or the day of hospital discharge after
the index MI. Dialysis dependent patients and patients who cannot be
discharged within 14 days after the index MI are excluded. Seven-day
ELR monitoring is performed at discharge and at 8-10 weeks post MI
using a wearable external loop recorder. The ELR monitoring system
consists primarily of the monitoring patch, the data transmission device
and a patient trigger magnet (to enable on-demand collection of ECGs
when the patient feels symptoms). Once deployed, the wearable sensor
continuously records a single-lead ECG and automatically transmits the
ECG to a monitoring center when rhythm abnormalities are detected.
The patients are followed-up at 8-10 weeks, 6 months, 9 months and
12 months. The study endpoints are clinically significant arrhythmias
(VF, sustained VT, non-sustained VT, AF, Chronic Atrial Flutter, Sinus
Tachycardia) detected at the acute and chronic phases post MI, medical
interventions, sudden cardiac death, resuscitated ventricular fibrillation,
appropriate defibrillator shock and all-cause mortality
Purpose:The INSPIRE-ELR study will evaluate the incidence of clinically
significant arrhythmias in post-MI low EF (≤ 35%) patients in the acute
phase (at discharge from hospital) and chronic phase (8-10 weeks) post MI
using an external loop recorder (ELR).
Conclusions:This study will evaluate the usefulness of the ELR system in
monitoring clinically significant arrhythmias in high-risk post-MI patients
after hospital discharge in order to guide clinical management with the
intent of improving outcomes
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Abstract
Introduction: Improve SCA aims to find a group of primary prevention
ICD patients with VT/VF treatment rates similar to secondary prevention
patients. The study intends to enroll 4800 patients in Asia, Latin America,
Africa, and Eastern Europe. We hypothesized rates of ICD implant vary by
country.
Methods: At baseline, patients were identified as either primary or
secondary prevention. Primary prevention patients who met at least one
of four risk criteria (syncope, NSVT, frequent PVCs, or LVEF<25%) were
identified as 1.5 patients, those who did not meet criteria are labeled 1.0
patients. The decision to implant an ICD was at the patient’s discretion,
e.g., to choose whether or not they wished to receive a device implant.
Results: Through 14 months of study enrollment, there were 994
patients with an average age of 59.0 ± 13.6, and a 74%/26% male/female
distribution. Patients had been enrolled from 12 different countries. Of
those enrolled, 825 had complete baseline/implant data, 31% of whom
were secondary prevention patients. Of the primary prevention patients,
70% were in the 1.5 category. As expected, the rate of implant varied
depending on the indication, with 85% of secondary prevention patients,
59% of 1.5 patients, and 49% of 1.0 patients choosing implant, though
there were differences in rates among the enrolling countries (figure). The
most common reasons for declining implant were inability to pay (n=130),
and patient not convinced of benefit (n=62).
Conclusion: Initial enrollment in the Improve SCA study, conducted in
emerging countries, has seen a large percentage of primary prevention
patients. Percent of patients declining ICD therapy varies by indication and
country.
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INFARCTION WITH REDUCED LEFT VENTRICULAR
FUNCTION USING EXTERNAL LOOP RECORDERS
(INSPIRE-ELR): CLINICAL STUDY DESIGN AND RATIONALE
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Abstract
Background: Ischemic heart disease is one of the leading causes of death
in India. Data suggest that risk of mortality is higher in the first year after
index myocardial infarction (MI) (10-15%) and that a significant number of
deaths occur in the first 30 days post MI.
Purpose: The INSPIRE-ELR study will evaluate the incidence of clinically
significant arrhythmias in post-MI low EF (≤ 35%) patients in the acute
phase (at discharge from hospital) and chronic phase (8-10 weeks) post MI
using an external loop recorder (ELR).
Methods: This is a prospective, multicenter, non-randomized study
conducted in India, enrolling up to 300 acute MI patients at up to 15
centers. Patients with low left ventricular ejection fraction (LVEF ≤35%)
are enrolled at one day before or the day of hospital discharge after
the index MI. Dialysis dependent patients and patients who cannot be
discharged within 14 days after the index MI are excluded. Seven-day
ELR monitoring is performed at discharge and at 8-10 weeks post MI
using a wearable external loop recorder. The ELR monitoring system
consists primarily of the monitoring patch, the data transmission device
and a patient trigger magnet (to enable on-demand collection of ECGs
when the patient feels symptoms). Once deployed, the wearable sensor
continuously records a single-lead ECG and automatically transmits the
ECG to a monitoring center when rhythm abnormalities are detected.
The patients are followed-up at 8-10 weeks, 6 months, 9 months and
12 months. The study endpoints are clinically significant arrhythmias
(VF, sustained VT, non-sustained VT, AF, Chronic Atrial Flutter, Sinus
Tachycardia) detected at the acute and chronic phases post MI, medical
interventions, sudden cardiac death, resuscitated ventricular fibrillation,
appropriate defibrillator shock and all-cause mortality.
Conclusions: This study will evaluate the usefulness of the ELR system in
monitoring clinically significant arrhythmias in high-risk post-MI patients
after hospital discharge in order to guide clinical management with the
intent of improving outcomes.
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DO LV QUADRIPOLAR LEADS ALLOW BASAL PACING?

BETA-BLOCKER ADHERENCE IN LONG QT SYNDROME
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Abstract
Introduction:- The LV pacing site has been known to effect the clinical
outcome. The basal cardiac locations have been associated with much
better hemodynamics and outcomes than pacing at the apical regions.
In this study we investigated how frequently we can achieve basal pacing
using new quadripolar LV Technology.
Methods:- In patients undergoing CRT implant, the basal pacing was
assessed using the Attain Performa model 4598 leads at 1 month followup. Using the vector express by pacing from poles 3 and 4 was compared
to poles 1 and 2.
Results:- LV quadripolar (Attain Performa model 4598) were implanted
in all 82 patients. At 1 month of follow-up programming was done using
the vector express program of the CRT-D device (Medtronic). The best
threshold in absence of diaphragmatic pacing was compared from LV1
or LV2 to LV3 or LV4 poles. The fluoroscopic images were then analyzed
to view the position of the LV 3/LV4 poles. In 75/82 patients these were
in the mid and basal and in 5 lead was inside the coronary sinus. The
LV threshold at LV3/LV4 poles was <2.5.V and without diaphragmatic
pacing in 71 patients. These was no significant difference in the threshold
between basal poles vs apical poles (1.9 ± 3.6v vs 1.3± 3.9V)
Conclusion:- Mid & basal positions can be used effectively for pacing
using the LV quadripolar leads in majority of patients.

Abstract
Introduction: Prevention of sudden cardiac death in long QT syndrome
(LQTS) depends upon long-term un-interrupted treatment with betablockers. Using electronic health records and electronic pharmacy
dispensing records we aimed to review adherence in our Auckland LQTS
patients.
Methods: Among 90 Auckland patients with LQTS types 1 and 2, with
electronic pharmacy data, electronic health and pharmacy data were
reviewed from 75 patients who had been advised to take beta-blockers
over a period of 3 years. Demographic and clinical data were collected,
including clinical presentation, family history of sudden death, age, sex,
ethnicity and NZ Deprivation Index . Medication possession ratio (MPR
= number of days supply of medication dispensed during study period
divided by the number of days from the first dispensation to the end of the
study period) was calculated.
Results: Seven patients were excluded due to beta-blocker adverse
effects (n=5), or other reasons (n=2). Therefore, 68 patients remained
eligible (49 females, 44 KCNQ1, 24 KCNH2, median age at end of study
27 years (range 11 months - 73 years)). Seven (10%) were primarily
non-adherent. In those commencing therapy after study initiation, 4/22
(18%) took more than one month to fill the prescription. Median MPR was
0.79; 35 (51%) had sub-optimal adherence (MPR<0.8) including 7 with
MPR=0; 33 had adequate adherence (MPR≥0.8) including 9 (13%)with ideal
adherence (MPR=1.0). No clinical or socioeconomic features examined
predicted adherence.
Conclusion: This first formal study of adherence to beta-blockade therapy
in long QT syndrome reveals that adherence is very poor or even absent in
half and ideal in only a small minority. The cornerstone of therapy in long
QT syndrome has an Achille’s heel. There is much work to be done to find
out what can be done to improve it.
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INCIDENCE OF THROMBOEMBOLIC EVENTS IN PATIENTS
ON DABIGATRAN AND RIVAROXABAN - A PILOT STUDY
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Abstract
Introduction: Dabigatran and rivaroxaban are indicated for the prevention
of thromboembolic events (TBE) in patients with non-valvular atrial
fibrillation (NVAF) and have been approved for use in National Heart
Singapore (NHCS) since 2010 and 2011 respectively. This study aims to
investigate the rate of thromboembolic events in patients on these drugs.
Methods: This is a retrospective study.
Patients with NVAF whom were dispensed with the study drugs from
January 2013 to June 2013 were screened for any thromboembolic events
through emergency department visits from June 2010 to June 2014.
Patient demographic, study drug used, medical condition, embolic event
and possible cause for embolic events were collected and analyzed. Chisquare test was used to compare TBE between 2 groups.
Results: There were a total of 332 patients (55% Male, 45% Female, mean
age 68 ± 11 years old) in rivaroxaban group and 261patients (61% Male,
39% Female, mean age 69 ± 11 years old) in dabigatran group. About 80%
of the patients were Chinese in both groups. There are no differences of
CHA2DS2VAS score between rivaroxaban group and dabigatran group (0=
7% vs 6%, 1= 11% vs 16%, 2= 21% vs 19%, ≥3=61% vs 59%, P=0.50).
TBE occurred in 1.7% (n=10) of the study population. In the rivaroxaban
group, TBE occurred in 2.10% of patients (1.7% per patient-years):
transient ischemic attack (n=2), cardioembolic stroke (n=2) and presence
of LA thrombus (n=1). In the dabigatran group, TBE occurred in 1.19%
of patients (0.7% per patient-years): transient ischemic attack (n=1) and
cardioembolic stroke (n=2). The difference was not statistically significant
(p=0.39). Non-adherence to study drug and possible drug interaction were
identified as the causes for the 2 events in rivaroxaban group and 1 event
in dabigatran group respectively. For the other events, no contributing
factors were found.
Conclusions: In our study study, 1.7% of patients who received
rivoarxaban or dabigatran developed TBE. Larger prospective studies may
be required to better identify causes of events in patients especially the
Asian population.
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Abstract
Introduction: The Lead Extraction Advisory Committee (LEAC) of the
Cardiac Society of Australia and New Zealand was set up to certify
practitioners for extraction of chronically implanted cardiac device leads.
Methods: LEAC collected data annually from certified extraction
practitioners (“extractors”) regarding the number of, and indication for,
extractions performed. The total number of device implants was obtained
from the Australian Survey by Mond et al published in Heart, Lung &
Circulation in 2008, 2011 and 2015. Indications for extraction were divided
into “infection” and “other”.
Results: A total of 15 extractors have been certified but 5 have retired
or relinquished their certification due to low patient numbers. Three
extractors have each performed >300 extractions. The total number of
patients undergoing extractions between 2008 and 2014 was 1612 with
204 in 2008 and 230 in 2014, representing 10.2±0.3 extractions per million
population. The total number of device implants has risen from 20,931 in
2009 to 24,829 in 2013. The number of extractions per 1000 implants has
remained steady at 10.2±0.2 (i.e. approximately 1% of implants). 70% of
extractions were for infection.
There was considerable variation between Australian states with the rate
ranging between 7.5 and 21.6 extractions per million. The percentage
of indication for infection also varied between states - between 56% and
93%. These variations may be explained by some extractors being more
willing to extract recalled and malfunctioning leads and there may be a
different incidence of infection in different states.
Complications of extraction are low with 17 patients (1.1%) requiring
emergency surgery and 8 patients (0.5%) dying directly as a result of lead
extraction.
Conclusions: The number and rate of lead extractions in Australia is
low and stable with 70% being done for infection. There has not been a
rise in the rate of device infection. There is variation in extraction rates
and indications between states. Lead extraction is safe but serious
complications and death may still occur.
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Abstract

Abstract

Introduction: Some types of atrial tachycardia are difficult to be
distinguished from sinus tachycardia.

Introduction: Implantation of an implantable cardioverter-defibrillator
(ICD) is a therapeutic option to prevent sudden cardiac death in patients
at risk for crucial ventricular arrhythmia. However, we sometimes
experience patients, in whom the defibrillation threshold (DFT) is too high
to obtain a sufficient safety margin between the DFT and the maximal
available output of the device.
Methods: N/A
Results: A 70-year-old male with a history of myocardial infarction
who had previously undergone ICD placement for secondary prevention
presented after receiving shock for ventricular tachycardia. Upon device
interrogation, we found repeated episodes of failed defibrillation with 36J
shock. A defibrillation test was carried out, and high DFT was confirmed.
After changing drugs and single coil lead location from right ventricular
septum to apex, the DFT remained 36J. We added an azygos vein lead to
lower the DFT, and defibrillation was successfully achieved at 16J.
Conclusions: We believe that the azygos vein lead is a promising choice in
cases with high DFT.

Methods: N/A
Results: A 65-years-old woman presented to our hospital for exertional
dyspnea. She had tachycardia from 18-years-old, and the diagnosis of
sinus tachycardia had been made based on its persistent nature, P wave
morphology, and her history of Graves’ disease. On her presentation
to our hospital, the ECG showed supra-ventricular tachycardia (heart
rate of 106 bpm) with P wave always preceding QRS, mimicking sinus
tachycardia, but the P wave morphology was not completely upright in
lead II. Holter ECG revealed lack of heart rate variability, questioning
the diagnosis of sinus tachycardia. Echocardiogram showed dilated
left ventricle with left ventricular ejection fraction of 24%. Coronary
angiography revealed non-obstructed coronary arteries, and tachycardiainduced cardiomyopathy due to atrial tachycardia was suspected. The
electrophysiology study confirmed the diagnosis of focal atrial tachycardia
originating from the crista terminalis of right atrium. Catheter ablation of
the atrial focus eliminated tachycardia, and ‘true’ sinus P wave emerged
(heart rate of 78 bpm).
Conclusions: We report a case of a woman who was misdiagnosed as
sinus tachycardia for 47 years leading to congestive heart failure. We
should care about the P wave morphology and heart rate variability in
mind when diagnosing patients with supra-ventricular tachycardia, even
in patients with history of thyroid disease.
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Abstract
Introduction: Invalid cases of remote monitoring system are often
experienced.
Methods: BIOTRONIK Home Monitoring® remote monitoring system
is started from 2011 in our faculty, which is located at rural area. We
examined the invalid cases in Home Monitoring system from June 2011 to
July 2015.
Results: Of 60 cases of all monitoring cases, 27 cases (45.0%) of 28
events (46.7%) experienced invalidity; 18 males, mean 568±414 days
after implant.Of 27 invalid cases, 8 cases (29.6%) were complete invalid
and 19 cases (70.4%) were temporarily invalid. The reasons for complete
invalidity were 6 deaths, a case who repeated admission and discharge
to hospital and nursing home, and a case of dementia whose family
no longer wanted to maintain the remote monitoring. The reasons for
temporarily invalidity were 5 cases who admitted to hospital, 3 cases
and 4 events of plug-out of transmitter after discharge from nursing
home or moving, 1 case of trouble in transmitter, and unknown 9 cases.
The most reason suspected of unknown cases seemed to have trouble
in radio communication through transmitter. A case of machine trouble
was accidental contact between transmitter and power cable, so validity
and invalidity repeated on monitor. All cases but one are not reported to
us from the patient, whoever noticed or unnoticed that the monitoring
system were not effective. Only one case of report from the patient was
recognition of no usage in monitoring system because of admission to
hospital.
Conclusions: Patients will not report the problem on monitoring devices.
Also, we need to notice that monitoring system may be invalid when the
change in life circumstances of patients occur, especially in cases of
admission to hospital or nursing home.
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Abstract
Introduction:Previous reports suggested that slow pathway ablation in
patients with atrioventricular nodal reentrant tachycardia (AVNRT) and
a prolonged PR interval can be performed safely. On the other hand, a
recent report indicates the life-threatening risk of delayed higher-degree
AV block after slow pathway ablation in patients with AVNRT and a
prolonged PR interval.
Case:A 77-year-old man with markedly prolonged PR interval(340ms) was
referred to our hospital for supraventricular tachycardia(SVT) ablation.
An electrophysiological study was performed for further evaluation. AH
interval was markedly prolonged (298ms) and Wenckebach cycle length of
AV node was 600ms. Slow fast AVNRT with a longer cycle length (590ms)
was induced repeatedly by atrial programmed stimulation. However, no
evidence of dual pathway physiology was demonstrated by any stimulation
even though Isoproterenol administration. After His-Bundle potential
recording site was mapped by CARTO system, the retrograde fast pathway
ablation was performed during sinus rhythm and lead to elimination of
ventriculo-atrial conduction and noninducibility of AVNRT. Successful
ablation site was 16mm away from The His bundle potential recording
site. No remarkable intraprocedural higher-degree AV block was observed
and no remarkable increase in PR interval was observed after successful
ablation.
Conclusions:Retrograde fast pathway ablation should be performed if
marked prolongation of PR interval and no demonstrable dual pathway by
any stimulation was observed before ablation. Selective retrograde fast
pathway ablation guided by CARTO system could be safely done without
further impairment of anterograde AV nodal function even in such an
AVNRT patient with markedly prolonged PR interval.
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THE EFFICACY AND SAFETY OF RIVAROXABAN IN
JAPANESE EXTREME ELDERLY PATIENTS WITH NONVALVULAR ATRIAL FIBRILLATION

DRASTIC ELEVATION OF THE SYMPATHETIC ACTIVITY BY
ABRUPT STARTING EXERCISE PROTOCOL CAN PREDICT
THE OCCURRENCE OF LETHAL ARRHYTHMIAS IN
CONGENITAL LONG QT SYNDROME PATIENTS.
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Abstract
Background and Purpose: The number of patients with atrial fibrillation
(AF) has been increasing due to the aging of society, and increasing age
is an independent risk factor for ischemic stroke. The J-ROCKET AF study
found that rivaroxaban was non-inferior to warfarin with respect to the
principal safety outcome in patients with atrial fibrillation. However the
risks and benefits of therapy with rivaroxaban in elderly patients with
non-valvular AF in real routine care are still unknown. The purpose of
this study is to evaluate the efficacy and safety of rivaroxaban in Japanese
extreme .elderly patients.
Methods:In Kameda Medical Center, we followed 362 nonvalvular
AF patients in whom rivaroxaban was taken for 2 years or more. We
compared clinical characteristics and outcomes in nonvalvular AF
extreme elderly patients (age > of =75 years) between our group (n=141,
40%:Group K) and J-ROCTET AF (n=252, 39%:Group J) retrospectively.
Results: The major bleeding occurred at 2.79%/year with Group K vs.
25.05%/year with Group J (p<0.001), was significantly decreased in
our patients than J-ROCTET AF patients, whereas the primary efficacy
endpoint occurred at 1.74%/year vs. 2.18%/year (p=ns), respectively. There
were significant interactions in the principal safety outcomes of Group K
compared with Group J.
Conclusions: In our patients aged 75 and older, rivaroxaban did not cause
excess bleeding and were confirmed with greater efficacy than J-ROCKET
AF patients.

Abstract
Introduction: Sudden activation of the sympathetic nervous activity plays
a pivotal role in the genesis of arrhythmic events in patients with long QT
syndrome (LQTS). However, it is impossible to mimic the drastic elevation
of sympathetic activity possibly encountered in daily life by exercise test
using standard treadmil multistage protocol. We evaluated the impact of
more exponentially increasing workload on ECG abnormalities.
Methods: We studied 15 patients with congenital long QT syndrome
and 13 healthy controls. Nine patients were gene-positive for LQTS
(n=2 for LQT1, n=4 for LQT2, n=3 for LQT3). We tried 2 protocols of the
exercise test: standard Bruce protocol and Abrupt exercise protocol
which leads to rapid attainment of maximal workload within ≈10 seconds
after starting exercise. The corrected QT (QTc) interval, abnormalities
of T wave morphology (T wave alternans (TWA) and notches on T wave)
and ventricular arrhythmias as a marker of electrical instability were
compared between the Bruce and the Abrupt protocols.
Results: There were no significant differences in minimal RR interval
at maximal exercise between the two protocols. In patients group, QTc
interval at 2 minutes of recovery was longer in the Abrupt protocol than
in the Bruce protocol (541 ± 60 ms vs. 517 ± 64 ms; P<0.05). T wave
abnormality was significantly increased by the Abrupt protocol (TWA
n=3, notched T n=3) compared to the Bruce protocol (TWA n=0, notched
T n=1)( p<0.05). The Abrupt protocol induced more frequent premature
ventricular contractions (PVCs, n=4) than in the Bruce protocol (n=1),
but it did not reach statistical significance (P=0.149). Nothced T wave
frequently appeared in LQT2 patients and TWA appeared in patients with
LQT1. In control group, both protocols did not induced QTc prolongation,
abnormality of T wave morphology and PVCs.
Conclusions: Sudden increase in the sympathetic activity promoted by the
Abrupt protocol brings more QT-T abnormalities compared to the Bruce
protocol despite similar RR interval. The Abrupt exercise protocol will
reveal electrical instability that leads to lethal ventricular arrhythmias in
patients with LQTS.
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DISCRETE PREPOTENTIALS INDICATED A SUCCESSFUL
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Abstract
Introduction: Successful elimination of outflow tract ventricular
premature complexes (OT-VPCs) without a perfect pace map (PM) is
experienced in some cases.
Methods: N/A
Results: Case 1. A 39-year-old male with symptomatic frequent VPCs
was referred for catheter ablation. First we mapped the RVOT, although
the earliest ventricular activation preceded the onset of the QRS complex
by 46ms, a good PM score was not achieved at that site. Second we
mapped within the right aortic sinus of Valsalva and observed discrete
prepotentials (DPPs) preceding the onset of the QRS complex by 70ms
with an isoelectric line. An excellent PM with a stimulus latency of 70ms
was obtained, and a radiofrequency application successfully eliminated
the VPC.
Case 2. A 25-year-old male with 40,000 VPC beats recorded by a 24-hour
Holter ECG was admitted. The earliest ventricular activation in the RVOT
preceded the onset of the QRS complex by 25ms, and a perfect PM with
a stimulus latency of 30ms was obtained at that site. Nevertheless, the
successful ablation site was at the right aortic sinus of Valsalva where the
DPPs preceded the onset of the QRS complex by 66ms with an isoelectric
line. The PM score was poor at that site.
Conclusions: In both cases, the successful ablation site was at the right
aortic sinus of Valsalva where DPPs were recorded and an excellent
PM with stimulus latency was obtained at different sites. These cases
support a mechanism of an outflow tract arrhythmia demonstrated by the
existence of a preferential pathway, and we estimated the schematic of
the preferential pathway in this report.
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Abstract
Introduction: This report discusses a 73-year-old female, who fainted
immediately after standing. She had no significant physical findings, no
medicine, and no significant past medical history, but had complaining of
occasional dizziness. The reason of syncope was diagnosed as orthostatic
hypotention, defined as a systolic blood pressure drop > 20mmHg within
the first 3 minute of erect posture. She performed orthostatic training at
home for thirty minutes every evening. Holter recordings were performed
before, at 6 months and 9 months. Heart rate variability, time-domain
measurements, frequency-domain measurements and the spectral
exponent β were calculated. Schellong test was performed before and 9
months after orthostatic training. SDNN index, RMSSD, pNN50, LF-Power
and HF-Power persistently increased, and conversely, LF/HF and the
spectral exponent β persistently decreased.
The RMSSD and pNN50 positively correlates with HF-Power, and spectral
exponent β also represents negative linear correlation with HF-Power.
The increase of HF-Power and the decrease of spectral exponent β
indicate the increase of parasympathetic modulation. Spectral exponent
β is also associated with patient prognosis. Orthostatic hypotention
represents a disorder of autonomic function. Putting on compression
stockings and administration of α-stimulant, fludrocortisone, sodium
chloride, and erythropoietin may be helpful in preventing orthostatic
hypotention, but many patients are intolerant of or poorly respond to
these treatments. Orthostatic training is one of choices to treat orthostatic
hypotention. We showed the usefulness of orthostatic training by
analyzing autonomic function.
Methods: N/A
Results: N/A
Conclusions: Orthostatic training is useful to orthostatic hypotention by
moduration of autonomic function and may improve patient prognosis.

Poster abstracts
SATURDAY POSTERS SESSIONS 2

SATURDAY 21 NOVEMBER 2015

Level 1 Foyer, Melbourne Convention and Exhibition Centre
2:00:00 PM - 5:00:00 PM
BOX ISOLATION WITH BIATRIAL ISTHMUSES ABLATION
FOR LONGSTANDING PERSISTENT ATRIAL FIBRILLATION
Authors
Seiji Takatsuki, Takehiro Kimura, Kazuaki Nakajima, Akira Kunitomi, Shin
Kashimura, Takahiko Nishiyama, Yoshiki Katsumata, Nobuhiro Nishiyama,
Kotaro Fukumoto, Yoshiyasu Aizawa, Yoko Tanimoto and Keiichi Fukuda.
Department of Cardiology, Keio University Hospital, Tokyo, Japan

Disclosures
S. Takatsuki: None. T. Kimura: None. K. Nakajima: None. A. Kunitomi:
None. S. Kashimura: None. T. Nishiyama: None. Y. Katsumata: None. N.
Nishiyama: None. K. Fukumoto: None. Y. Aizawa: None. Y. Tanimoto:
None. K. Fukuda: None.

Abstract
Introduction: Surgical box isolation including all pulmonary vein (PV) and
left atrial (LA) posterior wall during concomitant valve surgery showed
high sinus rhythm maintenance rate.
Methods: We conducted box isolation (Fig.) appended with cavotricuspid
isthmus (CTI) ablation and lateral mitral isthmus (LMI) ablation in 45 LSPAF patients (60.5±6.9 y/o, 2 females, 36mos (median) AF duration). During
box isolation, Lasso catheters were positioned in bilateral PVs. After box
isolation, intracardiac DC shock was applied to terminate AF. Then CTI
and LMI ablation was applied. Before and After LMI ablation, AF induction
with a burst stimulation up to 180ms was applied from 3 sites of the LA
in 36pts. Patients were followed with transterephonic monitoring for 6
months and conventional methods.
Results: Bilateral PVs and LA posterior wall was simultaneously isolated
in 70.2% of patients, otherwise they were isolated in turns. The LMI and
CTI conduction block was obtained in 93% and 100%, respectively. AF
induction rate each before and after LMI ablation was 58% and 22%,
respectively (p<0.01). AF recurrence rate after the first ablation was 29.5%
which was associated with AF induction before (p<0.05) but not with that
after LMI ablation, age, LA diameter, AF duration, CHADS2 score, BNP. No
complications were observed.
Conclusions: Box isolation with CTI and LMI ablation was feasible and
promising for LSP-AF.

A CASE OF EPICARDIAL PREMATURE VENTRICULAR
CONTRACTIONS AND VENTRICULAR TACHYCARDIA
ORIGINATING FROM THE DISTAL PART OF THE GREAT
CARDIAC VEIN AT THE LEFT VENTRICLE SUCCESSFULLY
TREATED WITH RADIOFREQUENCY CATHETER ABLATION
Authors
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Abstract
A 63-year-old man experienced palpitations, and a 12-lead
electrocardiogram (ECG) indicated frequent premature ventricular
contractions (PVCs) and ventricular tachycardia (VT). The PVCs and VT
were monomorphic, and the morphology of the QRS complex was of
the inferior axis and right bundle branch block type. A 24-h Holter ECG
revealed 20,064 isolated PVCs and 314 VTs, with a longest run of 224
beats. An echocardiogram showed mild left ventricular dysfunction.
However, physical examination, coronary angiography, and cardiac
magnetic resonance imaging did not indicate any structural heart disease.
The number of PVCs and the VT did not reduce with the administration
of a beta-blocker and mexiletine. An electrophysiological study was
performed. The earliest activation of the PVCs was recorded at the distal
part of the electrode catheter in the coronary sinus (12 o’clock position
of the mitral valve annulus). Activation mapping using a 3-dimensional
mapping system was performed, and we attempted catheter ablation
of the PVCs from the endcard of the left ventricle using a transaortic
retrograde approach. However, the PVCs and VT did not disappear.
Coronary vein angiography was then performed from the distal hole of
an 8-polar catheter, and an ablation catheter was placed at the most
distal part of the great cardiac vein by using a steerable introducer. The
earliest activation of the PVCs was recorded at the distal part of the
ablation catheter, and the onset of the QRS was recorded 10 ms later.
The PVCs and VT disappeared after 20 s of radiofrequency ablation, and
after ablation for 60 s, the PVCs and VT completely disappeared. Here, we
report this rare case of epicardial PVCs and VT originating from the distal
part of the great cardiac vein at the left ventricle successfully treated with
radiofrequency catheter ablation.
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DISTINGUISHING VENTRICULAR ARRHYTHMIAS
ORIGINATING FROM THE RIGHT AND THE LEFT
CORONARY CUSP: UTILITY OF LEAD AVL

THE J WAVE AMPLITUDE IS ATTENUATED DURING
EXERCISE TEST IN PATIENTS WITH OR WITHOUT STABLE
CORONARY ARTERY DISEASE
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Abstract

Abstract

Introduction: Idiopathic ventricular arrhythmias (Vas) are commonly
originate from right coronary cusp (RCC) and left coronary cusp (LCC), and
are rare in the noncoronary cusp. Several previous studies have revealed
differences in the electrocardiographic characteristics of VAs originating
from RCC and LCC. However, the electrocardiographic criterion for
distinguishing these arrhythmias is still to be elucidated and the utility of
lead aVL is unknown.

Introduction: The presence of the J wave is known as the risk factor of
sudden cardiac death in patients with coronary artery disease (CAD). But
the pathophysiology of the J wave in patients with CAD is still debated.
There is no study to evaluate the J wave in patients with stable CAD. This
study investigated the J wave in ischemic condition in patients with stable
CAD.

Methods: We studied 15 consecutive patients (mean age 56 ±14 years,
5 male) who underwent successful catheter ablation for idiopathic VAs
originated from RCC (n=4) and LCC (n=11). QRS waveform, duration and
amplitude from standard 12-lead ECG were measured.
Results: All patients with RCC VAs presented with R morphology in lead
I, whereas for patients with LCC VAs, 4 presented with QS morphology,
6 with RS or rs morphology and 1 with R morphology (x2=10.90,P<0.01).
All patients demonstrated with R morphology in inferior leads and QS
morphology in aVR. 2 patients demonstrated QS morphology and 2 with
rS morphology in lead V1 for patients with RCC VAs, while for patients
with LCC VAs, 4 present QS morphology, 4 with rS morphology, 2 with qrS
morphology and 1 with R morphology. The QRS duration in lead aVL was
significant longer in patients with LCC VAs than in patients with RCC VAs
(129±10 ms vs. 106±24 ms, P<0.05) and the QRS amplitude in lead aVL was
significant higher in patients with LCC VAs compared to patients with RCC
VAs (1.22±0.25 mv vs. 0.65±0.24 mv, P<0.01). Compared to patients with
RCC VAs, III/II ratio and aVL/aVR ratio were significant higher in patients
with LCC VAs (1.12±0.11 vs. 0.82±0.13; 1.35±0.35 vs. 0.63±0.26, all P<0.01).
The ability of aVL/aVR ratio to distigush LCC VAs was assessed by using
an ROC curve. An aVL/aVR ratio of more than 1.05 had 83% sensitivity and
100% specificity for detecting patients with LCC VAs.
Conclusions: A relatively large R wave in lead I is seen in RCC VAs.
Patients with LCC VAs showed longer QRS duration and higher QRS
amplitude in lead aVL than patients with RCC VAs. The ratio of aVL/aVR is
a reliable index in distinguishing VAs from LCC and RCC.
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Methods: Three hundred and twelve consecutive patients who underwent
stress myocardial perfusion scintigraphy were evaluated. 12 lead ECG was
recorded during ergometer exercise test and/or adenosine infusion for
stress myocardial perfusion scintigraphy. Twenty-eight patients of bundle
branch block were excluded from the analysis. The J wave amplitude was
calculated at rest and in stress condition. CAD was assessed by coronary
angiography, coronary CT angiography, or stress myocardial perfusion
scintigraphy in all patients. The J wave amplitude at rest and in the stress
state was assessed between the group of patients with CAD (CAD group)
and without it (non-CAD group).
Results: The J wave was detected in 33 patients. Exercise test was
performed in 24 patients during stress myocardial scintigraphy. CAD was
shown in 15 out of 24 patients who underwent exercise test. The J wave
amplitude was attenuated during exercise test (from 0.17±0.04mV to
0.04±0.06mV; P=0.00). The J wave amplitude was attenuated both of CAD
group (from 0.17±0.04mV to 0.04±0.07mV; P=0.00) and non-CAD group
(from 0.17±0.05mV to 0.05±0.06mV; P=0.00).
Conclusions: The J wave amplitude was attenuated during exercise test,
both of CAD group and non-CAD group. This phenomenon was of interest
for understanding the mechanism of the J wave in patients with stable
CAD.
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THE ROAD TO DURABLE PULMONARY VEIN ISOLATION BY
MEANS OF RADIOFREQUENCY ABLATION ANNOTATION
ALGORITHM

BATTERY DEPLETION OF BIVENTRICULAR PACEMAKERS
LEADING TO PROGRESSION OF HEART FAILURE: AN
ANALYSIS OF 5 CASES
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Abstract
Background: Recurrence of atrial fibrillation (AF) after catheter ablation
by means of circumferential pulmonary vein isolation (CPVI) is common
and often related to the recovery of conduction pulmonary vein (PV)
and left atrium (LA) following an initially successful CPVI. The ablation
annotation system (CARTO3 System, VISITAG Module,) uses an algorithm
for the automated annotation of RF ablation applications based on
objective, predefined parameters. It could be helpful in accomplishing
durable CPVI for AF.
Objective: The objective of this study was to compare procedure
parameters and outcomes between VISITAG-guided and non-guided CPVI.
Methods: We include in this study 93 AF patients underwent CPVI.
All ablations were performed by single operator using ThermoCool
SmartTouch catheter. In 51 patients (group A, paroxysmal AF
29/51:56.8%), RF ablation was guided by an automated algorithm with
predefined criteria of catheter stability range of motion ≤ 1.5mm ,catheter
stability duration >5 seconds, and force over time (contact force≧5g,
time≧25%). When this condition is satisfied, new tag appears. Tag
diameter was 6mm and we intended to move catheter to next position
to appear the new tag where was overlapped with the former tag. When
force time integral (FTI) of the tag becomes 100-150gs, the color of tag
changed from white to red and we moved catheter to the next position. In
42 control patients (group B, paroxysmal AF 30/42:71.4%), ablations were
performed by contact force guided ablation without automated algorithm.
Results: CPVI at the initial anatomical line was achieved more often in
group A than in group B (66.7% vs 36.9%; P=0.001). The frequency of time
dependent conduction recovery was lower in group A (14 of 102 pairs of
PVs [13.7%]) than in group B (26 of 84 pairs of PVs [30.9%] ; P=0.0055).
During 8-month follow up with 3 month blanking period, 94.1% patients
in group A and 76.2% patients in group B were free from any atrial
tachyarrhythmias (P=0.019).
Conclusion: In CPVI, automated ablation lesion annotation by optimal
settings was effective in reducing the acute resumption of LA-PV
conduction. Better durability of CPVI may improve long-term outcomes.

Disclosures

Objective: To retrospectively analyze the clinical manifestations
occurring on battery depletion state in patients implanted with cardiac
resynchronization therapy (CRT) devices.
Method: To enroll patients with successful CRT generator replacements
due to battery status had reached the elective replacement indicator
(ERI). Clinical manifestations of these patients were analyzed, including
demographic characteristics, medical history, symptoms and signs, and
important parameters on ECG, echocardiography, both in-hospital and
follow-ups. Device recorded data at interrogation including battery status
and the time of reaching ERI were analyzed. For ERI condition, the device
longevity was the interval between original implantation and the time of
reaching ERI.
Results: From August 1999 to December 2014, 19 patients underwent
successful CRT replacement in Fuwai Hospital, with 8 cases due to battery
depletion. There were 5 male and 3 female patients who underwent 9
replacement operations with one case replaced twice. The average age
for the first implantation was at 57.0±11.0 years. After CRT, the QRS
duration decreased from 168.9±22.0ms to 143.3±24.0ms (P<0.05). Patients
exhibited a significant improvement in left ventricular ejection fraction
(from 31.3±9.8% to 50.6±8.1%, P< 0.01) and. left ventricular end diastolic
diameter (from 75.1±10.9mm to 59.2±7.8mm, P< 0.01). Mean time from
original implantation to replacement was from 4.3 to 7.7 (6.2±1.2) years,
while the real CRT device lifespan was from 4.3 to 7.5 (5.9±1.1) years
(P<0.01).
After reaching ERI condition, 5 patients experienced palpitation, dyspnea,
or stomach upsets which reproduced in 2.8±1.5 (1~5) months after the
time of reaching ERI. LVEDD was 74.0±5.2mm at the initial implantation
and decreased to 59.2±7.0mm during resynchronization therapy (P0.05 Vs
baseline). Meanwhile, LVEF was increased from 32.0±8.4% to 53.2±6.7%
with CRT (P<0.05 Vs baseline) and decreased to 44.2±5.8% after battery
depletion (P>0.05 Vs baseline).
Conclusion: Battery depletion should be alerted once heart failure
symptoms reproduced in patients implanted with biventricular
resynchronization pacemakers.
Key words: resynchronization; heart failure; battery depletion
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Abstract
Background: Flecainide acetate is a potent class IC anti-arrhythmic
drug with a major sodium channel blocking effect, while flecainide
toxicity can cause myocardial impairment and precipitate circulatory
collapse. Flecainide can cause a life threatening arrhythmia, but cases of
flecainide-induced torsades de pointes are rare. Furthermore, electrical
and hemodynamic deterioration during flecainide toxicity may not respond
to conventional treatment.
Case presentation: In the present article, we report the case of a Korean
patient (a 20-year old man) with flecainide toxicity, who presented with
hypotension and was successfully treated using sodium bicarbonate,
amiodarone, magnesium sulfate, and lidocaine, without recourse to
extracorporeal therapy.
Conclusion: Although there is no standard therapy for flecainide toxicity,
this case demonstrates that intensive pharmacological therapy, including
sodium bicarbonate, amiodarone, magnesium sulfate, and lidocaine, can
save patients from flecainide toxicity, without recourse to extracorporeal
therapy.

THE FEASIBILITY AND EFFICACY OF HIGH DENSITY
MAPPING WITH DEFLECTABLE MULTIPOLAR CIRCULAR
MAPPING CATHETER FOR CATHETER ABLATION OF FOCAL
ATRIAL TACHYCARDIA
Authors
June Namgung, Byung Suk Kang, Kwak Jae-Jin, Sung Uk Kwon, Joon
Hyung Doh, Sung Yun Lee and Won Ro Lee. Inje University Ilsan Paik
Hospital, Goyang-si, Korea, Republic of
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Abstract
Introduction: Catheter ablation of atrial tachycardia is a highly effective
treatment. The sequential point-to-point contact mapping of complex
arrhythmia is time-consuming and may not always feasible. The aim
of this study was to evaluate the clinical use of deflectable multipolar
circular mapping catheter for catheter ablation of focal atrial tachycardia
(AT).
Methods: A series of 7 consecutive patients with drug refractory focal
AT was studied in a prospective observational trial with the high density
mapping with deflectable 20-pole circular mapping catheter without 3D
mapping system.
Results: The study population consisted of seven consecutive patients
(four women and three men, mean age 54±13 years). The arrhythmogenic
focus was found in the crista terminalis (n=3), right atrial septum (n=2),
and right anteroseptum (n=2). After application of radiofrequency energy
on the earliest activation site or the proximal portion of preferential
conduction from AT origin, 7 ATs were eliminated without complication.
During the follow-up of 13±8 month, all patients with successful ablation
were free of significant arrhythmia.
Conclusion: High-density mapping with deflectable multipolar circular
mapping catheter in patients with focal AT is a safe and feasible technique
that allows rapid assessment of focal AT. This mapping technology
facilitates catheter ablation of focal AT.
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ACUTE SUCCESS AND RECURRENCE AT 1 YEAR OF
CATHETER ABLATION FOR ATRIAL FIBRILLATION: A
SINGLE CENTRE EXPERIENCE.

SUCCESSFUL TREATMENT OF SELENIUM DEFICIENCYINDUCED DILATED CARDIOMYOPATHY IN A PATIENT WITH
CROHN’S DISEASE
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Abstract

Abstract
Background: Catheter ablation of atrial fibrillation is widely used to treat
atrial fibrillation (AF). It has shown excellent efficacy in maintenance of
sinus rhythm. We report our experiences with rates of successful initial
AF ablation, complication occurrence and arrhythmia recurrence during 1
year of surveillance post ablation.
Methods: We analysed all patients at our centre who underwent initial
radiofrequency ablation of AF spanning July 2009 to March 2014.
Electroanatomic mapping systems were utilised. Remote navigation
and intra-cardiac echocardiograms were employed. Double transseptal
punctures were made, allowing circular mapping catheters and ablation
catheters access to the left atrium. Intra-procedural anticoagulation
was achieved with intravenous unfractionated heparin with target APTT
of 350. Successful AF ablation was defined as successful pulmonary
vein isolation. Patients were then followed up for 1 year. Surveillance of
recurrence was done using 12 lead electrocardiograms. Further Holter or
transtelephonic monitors were performed if necessary, based on patients’
symptoms.
Results: 192 patients underwent AF ablation and completed 1 year of
follow up. 75.5%(n=145) of patients had paroxysmal AF, while 24.5%(n=47)
had persistent AF. Atrial flutter ablation was performed for 32.8%(n=63)
of patients. Procedural success was achieved in 97.4%(n=187) of patients.
Features of patients predicting ablation success were studied. 3.1%(n=6)
of patients had complications requiring extended hospital stay. The
mean left ventricle ejection fraction of patients was 58.5±8.1%. Amongst
patients with procedural success, 80.6%(n=151) had neither symptoms
nor evidence of AF recurring post ablation during follow up. Only 1 out of
192 patients had a cerebrovascular accident during follow up. Limitations
of the study include lack of routine deployment of Holter or loop recorders
for arrhythmia surveillance.

Introduction: Crohn’s disease is an inflammatory bowel disease that
may cause deficiency of essential minerals including selenium. An early
diagnosis and treatment are essential since selenium deficiency-induced
cardiomyopathy can be irreversible.
Methods: N/A. Results: We experienced a successful treatment of
selenium deficiency-induced dilated cardiomyopathy (SD-DCM) in a
40-year-old female with Crohn’s disease (ileocolic type). She admitted
due to congestive heart failure on 2014 July 31st. Her echocardiogram
demonstrated left ventricular enlargement and severely reduced systolic
function (NYHA IV, EF 14%, LVDd 62mm, BNP 1228pg/mL). Prolonged
catecholamine and loop diuretics infusion could not improve her clinical
condition. After loading with a supplementation of selenium (200microg/
day) and an implantation of CRTD (Excelis Quadra, LV lead: Quartet,
St. Jude Medical) on October 20th, there was a dramatic response of
the clinical symptoms and she was discharged December 2nd (NYHA
I, EF 53%, LVDd 52mm, BNP 14pg/mL). There was no clinical and
echocardiographic relapse at 8 months of follow up.
Conclusion: We experienced a successful treatment of SD-DCM
in a patient with Crohn’s disease. Combination therapy of CRT and
supplementation of selenium was feasible to reverse cardiomypathy.

Conclusion: Radiofrequency ablation is highly effective in maintaining
sinus rhythm in patients with AF. Up to 80% of patients remain
asymptomatic and arrhythmia-free 1 year post ablation. Rate of serious
complications such as cardioembolic events occurring within 1 year post
ablation, was also low.
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Abstract
Introduction:Oral antiplatelet therapy (APT) is uninterruptible in patients
with vascular disease. When these patients undergo catheter ablation
for atrial fibrillation (AF), the risk increase of periprocedural bleeding
complications is unclear. The purpose of this study was to evaluate the
influence of uninterrupted combination of APT and oral anticoagulant
(OAC) therapy on AF ablation.
Methods:A total of 1448 consecutive AF patients (72% male; age 63 ± 10
years) who underwent catheter ablation with OAC were retrospectively
enrolled. 1234 patients were on OAC alone.Combined therapy with OAC
and APT (aspirin or clopidogrel) were in 214 patients (191 patients were
on single APT and 23 patients were on dual APT). Outcome measure was
major periprocedural bleeding complications (any bleeding requiring
blood transfusion, hematomas requiring surgical intervention, and
pericardial bleeding necessitating drainage).
Results:The rate of major bleeding complications was significantly higher
in patients on combined therapy ( 13 [6.0%] vs. 26 [2.1%], respectively; p =
0.014). In 3 out of 23 patients (13%) on dual APT, 4 complications (1 blood
transfusion and 3 hematomas) occurred. Patients on combined therapy
had a higher mean HAS- BLED (hypertension, abnormal renal/liver
function, stroke, bleeding history or predisposition, labile international
normalized ratio, elderly, drugs/alcohol concomitantly) score (3.46 ± 1.04
vs. 0.94 ± 0.85, respectively; p<0.0001).
Conclusions:Uninterrupted combination of APT and OAC therapy is
associated with the higher risk of major bleeding complications at AF
ablation.
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ENDOSCOPIC OBSERVATION AFTER PULMONARY VEIN
ISOLATION BY ELECTROGRAM-GUIDED POINT ABLATION
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THERAPEUTIC HYPOTHERMIA UNMASKS LATENT
LONG QT SYNDROME IN PATIENT RESUSCITATED FROM
CARDIAC ARREST
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Abstract
Introduction: During therapeutic hypothermia, QT interval is prolonged.
Therapeutic hypothermia can be a useful test to unmask latent long QT
syndrome (LQTs).

Abstract
Introduction: Radiofrequency (RF) ablation in the posterior left atrium
close to esophagus may cause esophageal thermal injury. Circumferential
pulmonary vein (PV) ablation in patients with atrial fibrillation (AF)
requires posterior linear ablation region which has to apply the
radiofrequency energy delivery to the region close to esophagus. We
investigated the association between esophageal temperature (ET)
during PV isolation (PVI) and the incidence of esophageal thermal injury
evaluated by esophago-gastro-duodenoscopy.
Methods: A total of 90 consecutive patients with AF (age 58 years, 81
males) underwent PVI with continuous ET monitoring. RF energy was
segmentally applied with the guidance of circular mapping catheter. RF
application was ceased when the ET reached 40 degrees C. The endpoint
of PVI was to establish the bi-directional conduction block between the
PV and left atrium. All patients underwent post procedural esophageal
endoscopy one day after the procedure.
Results: All 351 PVs were successfully isolated at their antrum from the
left atrium. ET rise (>40.0 degrees C) was observed in 32 (9%) PVs with 28
(31%) patients. In these 32 PVs ET rise occurred during RF application for
posterior wall of left common, left superior, left inferior and right inferior
PV in 9, 5, 18 and 1 PVs, respectively. Moreover, 9 (10%) patients had left
common PV, demonstrating more frequently ET rise as compared to those
with normal left PV anatomy (100% vs. 23%, P<0.001). Only 1 (1%) patient
showing ET rise with left common PV demonstrated esophageal injury in
this population.

Methods: N/A
Results: A 23–year–old man resuscitated from cardiac arrest was
referred to out hospital. AED detected and terminated VF. On admission,
his 12–lead ECG showed that QT interval was within normal limit (QT/
QTc=370/440ms). His serum potassium (4.5mEq/L) was within normal
limit. He remained in comatose after his hemodynamic status had
stabilized. He underwent therapeutic hypothermia. During therapeutic
hypothermia, his QT interval markedly prolonged (QT/QTc=720/600ms).
Electrolyte abnormalities were checked frequently and corrected
immediately. No arrhythmic event was occurred during therapeutic
hypothermia. After completion of rewarming, QT interval was normalized.
He was fully recovered without any neurologic damage. A cardiac
echocardiogram showed no structural heart disease and normal left
ventricular function. A coronary angiography showed no significant
stenosis. During epinephrine infusion test, QT interval was markedly
prolonged (QT/QTc=480/640ms). He was diagnosed with latent LQTs. After
placement of ICD, his was discharged from our hospital.
Conclusions: Therapeutic hypothermia can be a powerful test to unmask
latent LQTs.

Conclusions: Electrogram-guided point ablation for PVI was feasible and
effective with low risk of esophageal thermal damage regardless the
presence of PV anomaly when energy delivery was limited to 40 degree C
of ET.
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Abstract
Introduction: Atrial fibrillation is a
life-threatening arrhythmia that carries the high risk of thromboembolic
complication. Stroke often develops in patients who undergo Cox maze
procedure, despite the fact that the procedure has shown a high rate of
success in sinus conversion from atrial fibrillation. This study reports
occurrence of stroke after Cox maze procedure.
Methods: We retrospectively reviewed 123 consecutive patients who
underwent Cox-maze IVprocedure combined with open heart surgery
from May 2008 to April 2014. The mean age was 69.8 ±9.5 years, 62%
were male. Echocardiography and electrocardiographic evaluations were
performed after 6 months and warfarin was discontinued if the patient
showed no evidence of atrial fibrillation.
Results: The 30-days mortality was zero, and hospitality mortality was
0.8%. Freedom from atrial fibrillation recurrence was 80.4% and 85.4%
after 6 and 12 months respectively. In the 122 patients followed for up to
mean duration of 33.5 months after the Cox maze procedure, there was no
onset of the cerebral infarction, but 3 patients that treated with warfarin
because of atrial fibrillation recurrence died for major intracranial
hemorrhage.
Conclusions:
The ability of the maze procedure to decrease the risk of cerebral
infarction associated with atrial fibrillation so dramatically is likely due to
the restoring of sinus rhythm and atrial transport function in combination
with surgical removal of the left atrial appendage. Conversely, several
cases caused major intracranial hemorrhage for anticoagulation method
of treatment by an atrial fibrillation.
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Abstract
Introduction: Safety and feasibility of novel oral anticoagulants (NOAC)
use in patients undergoing catheter ablation for atrial fibrillation remain
unknown.
Methods: A total of 285 patients undergoing catheter ablation for atrial
fibrillation between January 2014 and December 2014 were enrolled in
the present study, of whom 81 (28%) were classified as taking vitamin
K antagonists (VKA) and 204 (72%) as taking NOAC: dabigatran, 92;
rivaroxaban, 35; and apixaban, 77. VKA was continued during the
periprocedural period. NOAC was interrupted in the morning of the day
of procedure. The primary end point was procedure-related bleeding
events: hematoma and pericardial effusion. The secondary end point was
thromboembolic events: stroke and systemic embolism.
Results: The mean age was 64.5±10.1 years. Men accounted for 78%, and
paroxysmal atrial fibrillation for 67%. The mean CHADS2 score was 1.1.
Between the VKA and NOAC groups, the mean heparin dose to maintain
activated clotting time was significantly higher in the NOAC group than in
the VKA group (12878±3330 units vs. 10571±2400 units, p<0.01), but the
rates of both bleeding events were similar: hematoma, 9.9% vs. 10.3%
and pericardial effusion, 3.7% vs. 3.9%. Only one thromboembolic event
occurred in the NOAC group (0.5%), which was stroke.
Conclusions: In patients undergoing catheter ablation for atrial
fibrillation, interrupted NOAC use is feasible because event rates were
similar between the VKA and NOAC groups.
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REVERSAL OF RIGHT VENTRICULAR PACING-INDUCED
CARDIOMYOPATHY IN ORTHOTOPIC HEART TRANSPLANT
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ATRIOVENTRICULAR RECIPROCATING TACHYCARDIA WITH
NODOFASCICULAR/NODOVENTRICULAR MAHAIM FIBER
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Abstract

Abstract
Introduction: Chronic right ventricular (RV) pacing is well recognised as
a cause of worsening heart function in patients with known structural
heart disease and at times primary cause of cardiomyopathy. We
describe a case of RV pacing-induced cardiomyopathy in a post-orthoptic
heart transplant (OHT) patient treated successfully with a cardiac
resynchronization defibrillator (CRT-D).
Methods: NA
Results: A 54 year old male underwent an OHT in our institution;
although uncomplicated he required continual temporary epicardial
pacing for ongoing complete AV block and sinus node dysfunction.
Additionally brief non sustained ventricular tachycardia (NSVT) was
recorded on telemetry. A coronary angiogram, echocardiogram and
biopsy demonstrated no significant cardiac allograft vasculopathy (CAV),
normal left ventricular size and function and International Society for
Heart and Lung Transplantation (ISHLT) grade 0 rejection respectively.
Four weeks post transplant a dual chamber pacemaker was implanted
successfully with the right ventricle placed in a septal postition. Over
the next 6 months his LV function deteriorated, LV dimensions increased
(EF 30%) with associated NYHA class II heart failure symptoms. There
were ongoing episodes of NSVT logged on his pacemaker (15 per/month).
Repeat endocardial biopsy and coronary angiography were both normal.
He remained pacing dependent. Despite recommencing an ACE inhibitor
and beta blocker his LV function did not improve. Thirteen months post
transplant he was upgraded to a CRT-D with the LV lead positioned
in suitable lateral marginal vein. Over the following 12 months his LV
gradually improved with a reduction in NSVT episodes (0.25 per/month).
At 19 months post upgrade his LV function normalized with a EF 55% and
he had no ongoing symptoms of heart failure.

Introduction: Nodofascicular/nodoventricular (NF/NV) tract is an
accessory pathway (AP) with decremental property. The relationship
between inducibility of tachycardia and proximal insertion site are not
clear.
Methods: Ten patients with manifest WPW syndrome underwent
electrophysiological study with final diagnosis of NF tract or NV tract were
enrolled. Basic electrophysiological parameters were collected.
Results: Ten patients with mean age of 36±18 year old were
analyzed. Supraventricular tachycardia was induced in six patients: 2
antidromic atrioventricular reciprocating tachycardia, 2 non-sustained
atrioventricular (AV) nodal reentry echos, and 2 non-sustained atrial
fibrillation. There were only two patients who had Mahaim fiberdependent tachycardia. The attachment of NF/NV tract to slow AV pathway
was associated with Mahaim fiber-dependent tachycardia.
Conclusions: Manifest WPW syndrome with NF/NV AP was free from
atrioventricular reciprocating tachycardia. We hypothesized that NF/
NV AP from fast AV pathway collided with action potential from fast
AV pathway in supra-His or infra-His level and couldn’t maintain the
reentrant tachycardia (see attached Figure). There was no need to
performed accessory pathway ablation in these patients.

Conclusion: Chronic right ventricular pacing can result in cardiomyopathy
in OHT patients. In this case CRT resulted in reverse remodeling and
reduction of NSVT. CRT should be considered for OHT transplant patients
that meet conventional criteria.
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FEASIBILITY OF TEMPORAL FREQUENCY ANALYSIS TO
IDENTIFY THE ATRIAL FIBRILLATION MAINTAINERS IN
PATIENTS WITH PERSISTENT ATRIAL FIBRILLATION

EPICARDIAL ABLATION IN PATIENTS WITH DRUG
REFRACTORY VENTRICULAR TACHYCARDIA AND
STRUCTURAL HEART DISEASES.
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Abstract
Introduction: Complex fractionated atrial electrograms (CFAE) are a
possible target for atrial fibrillation (AF) ablation. The definition of AF
maintaining substrate within the CFAEs is difficult. We hypothesized that
the CFAEs could be decomposed using specialized software and wavefront
propagation could be demonstrated after signal processing.
Methods: This study investigated 6 consecutive patients with persistent AF
with localized AF at the earliest activation sites of AT after pulmonary vein
ablation. In the center of CFAEs (Area=3.45±0.89), sites with procedural
termination (N=6) and nearby non-terminable fractionated electrograms
(N=18) were explored and compared. In this study, the time dependent
spectrum was implemented by Gabor expansion which reflected well the
signal’s local behavior, and temporal frequency analysis was shown (see
Figure).
Results: In the procedural termination sites, the characteristics of
electrogram spectra found surrounding these sites exhibited background
low frequency components (less than 70 Hz). After signal decomposition,
highly resonant, localized, repetitive, high frequency components revealed
by time-frequency analysis were not shown in the surrounding atrial
substrate. The substrate characteristics were also shown during sinus
rhythm (see Figure).
Conclusions: Culprit CFAE sites harbored signal characteristics of
repetitive, high frequency component of individualized electrogram
during tachycardia and sinus rhythm, which could be masked by the low
frequency fractionated electrograms.
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Abstract
Catheter ablation of ventricular tachycardia (VT) is a therapeutic option
in patients with drug-refractory electrical storm. Epicardial ablation was
sometimes required to eliminate VT in patients with structural heart
diseases.
Method; Between 2008 and 2014, overall 19 patients (58 ±; 13 years,15
males) underwent epicardial ablation for monomorphic VT.
Result; Mean LVEF was 35±;13%.Underlying structural heart diseases
included 9 dilated cardiomyopathy (47%), 2 ischemic heart disease (11%),
4 cardiac sarcoidosis (21%), 3 hypertropic cardiomyopathy(16%), and 1
arrhythmogenic right ventricular cardiomyopathy (5%). Out of 19 patients,
14 patients (79%) had a history of failed endocardial ablation and ablation
was performed for electrical storm in 16patients (84%). Percutaneous
epicardial approach was failed by subxyphoidal pericardial puncture in
2/19 (11%), and subsequently the surgical approach was performed in 2
patients.
Clinical VT was eliminated in 15 patients (79%). Ablation was failed by
epicardial fat in 1, intramural VT circuit in 1, and multiple foci in 2. Out
of 15 successful epicardial VT ablation, one patient(5%) experienced
recurrence of VT and two patients(11%) had electrical storm during
follow-up.
Conclusion; Epicardial ablation is an effective treatment to bail out
electrical storm of VT. However there are still some limitations because of
inaccessible VT circuit by anatomical structure.
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THE CENTRAL ROLE OF NURSES IN RISK MANAGEMENT
OF FAMILIES WITH SUDDEN CARDIAC DEATH - THE
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Abstract
Introduction: Each year in Victoria (Australia) approximately 5500 deaths
are reported to the Coroner. At the conclusion of a standardised post
mortem and when there is suspicion of a causative heritable cardiac
condition, the surviving relatives are offered referral to a tertiary centre
for assessment and screening.
In Victoria, three nurses play a pivotal role in multi-disciplinary teams
across three centres to ensure that all potentially at-risk families are
offered optimal clinical assessment and consultation. The aim of this
service is to identify and manage potentially preventable cardiac deaths
by a process of early referral, consistency of information collation and
provision, and coordinated care between adult and children’s services.
Methods N/A
Results: On average, 54 families comprising 149 individuals are referred
for assessment each year. In providing the first entry point into each of the
clinical centres, the nurses ensure that all families receive a seamless,
specialised and integrated model of care, which is age appropriate,
through the Cardiac Genetics Clinics. The crucial link is between these
nurses and the nurse at the Victorian Institute of Forensic Medicine,
where a system has been established for forensic pathologists to flag
families requiring referral. The nurses at the Royal Melbourne Hospital
and Royal Children’s Hospital then concurrently triage and accept these
referrals to ensure the Victorian model provides ease and equity of access
to consistent care.
As many families are ‘shared’ between adult and children’s services, the
nurses have created a simple and effective conduit whereby clinicians are
able to discuss and share information (with consent) across all centres.

Abstract
A case was a 44-year-old male presenting to our outpatient clinic with
dyspnea on exertion and bradycardia. He was diagnosed with uncorrected
single ventricle and underwent a pulmonary artery banding to prevent
pulmonary hypertension in the early infancy. However, he remained
constantly to refuse a radical open surgery for his psychiatric reasons
for a long time. After hospitalization, complete atrioventricular block
was documented as the cause of his continued bradycardia. Though we
gave him the informed consent of some therapeutic tools including an
open surgery to implant epicardial pacing leads, he decided to undergo a
transvenous implantation of permanent pacemaker.
Prior to the implantation, we performed the electrophysiological study
to assess the effect of endocardial ventricular pacing on hemodynamics
in several parts. The ventricular activation mapping of escaped rhythm
with narrow QRS was obtained using 7-Fr steerable catheter with a 4-mm
distal tip electrode, 3D electro-anatomical mapping (CARTO system) and
intracardiac echocardiogram (Soundstar). The activation mapping of the
ventricle shows the earliest activation site was around the hypoplastic
interventricular septum between main and rudimentary right ventricle.
And also, the pacing at the earliest site improved most effectively
on monitored cardiac output and blood pressure. After that, a DDD
pacemaker implantation was performed with a ventricular pacing lead
which was implanted at the site under the guidance using intracardiac
echocardiogram. After the implantation, his symptom was clinically
improved.
This case report is the first to show the acute effect of endocardial
ventricular pacing upon hemodynamics of the single ventricle without
corrective surgery. The chronic effect of endocardial pacing upon
hemodynamics and influence to thromboembolic event are needed to be
carefully monitored under anticoagrant therapy.

Conclusion: The Victorian nurse led model is a streamlined referral
system that provides a consistent level of service provision, and fosters
expertise and accountability. The multi-disciplinary teams have multiple
functions and responsibilities within their respective organisations, but
together form part of a larger team that provides the clinical care of
Victorian families who have suffered a recent, and sometimes unexplained
death.
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Introduction: Elderly patients often prefer the pacemaker for cardiac
resynchronization therapy (CRT-P) rather than the defibrillator (CRT-D).
We evaluated the incidence of ventricular fibrillation (VF) or ventricular
tachycardia (VT) and the cause of death after the implantation of CRT-P.

Abstract
Introduction: Left-to-right atrial (LA-to-RA) dominant frequency (DF)
gradients are much clearer in patients with paroxysmal atrial fibrillation
(pAF) than those with permanent. The ionic expression gradients could
determine LA-to-RA DF gradients and rotor dynamics. Recently, has been
demonstrated that the acetylcholine (ACh)-activated potassium current
(IKACh) and the inward rectifier K+ current (IK1) densities are larger in AF
patients, and they are 2-fold larger in left versus right atrium, indicating
a LA-to-RA gradient, which could results in a greater increase in rotor
frequency.
Methods: We used a 3D human atrial model. In order to obtain a pAF
model we introduced in the Courtemanche model the LA-to-RAIKACh,
IK1and IKr gradients reported experimentally. We built four pAF models:
1. pAF with LA-to-RA IK1, IKACh and IKr gradients; 2. pAF with LA-to-RA
IKACh and IKr gradients; 3. pAF with LA-to-RA IK1 and IKr gradients; 4.
pAF with LA-to-RA IKr gradient. We applied 0.005 uM of acetylcholine
(ACh). We applied two different ectopic foci, transient (a burst of 6 ectopic
beats) and continuous ectopic focus.
Results: During pAF initiated by a transient ectopic focus, LA-to-RA
gradients in both IKACh and IK1 expression are important in establishing
LA-to-RA DF gradients. However, applying a continuous ectopic focus
is necessary only one of the two LA-to-RA gradients (IKACh or IK1
expression) to establishing LA-to-RA DF gradients during pAF.
Conclusions: This study provides the first direct demonstration
implementing a 3D model of human atria, that IK1 and IKACh expression
gradients and ectopic activity affect the frequency gradients and rotor
dynamics during pAF.
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Methods: Clinical characteristics and the incidence of VT/VF and the
cause of death were examined in patients who had implanted CRT-P.
Results: Fourteen patients (77+16 y/o (39-89), 10 males, LVEF 36+4%,
12NICM, QRS duration142+21ms) were followed-up during 30+34 months
after the implantation of CRT-P. All patients were on beta-blockers, and
8 were on amiodarone. Ten patients were judged as responders. During
the follow-up, 3 patients died of non-cardiogenic causes (n=2) and heart
failure (n=1). Sustained VT was observed in 2 patients. VTs occurred at the
setting of acute-infectious diseases (cholecystitis and pneumonia), 8 and
16 months after the implant respectively. Intravenous beta-blocker and
amiodarone effectively suppressed VT in these 2 patients. However, they
died of sepsis or respiratory failure after the event (5months, 11days).
Non-sustained VTs (4 -36 beats) were recorded in other 4 patients. No
patients experienced syncope due to VT or VF. CRT-D upgrade was not
performed in all patients.
Conclusions: Patients with CRT-P did not necessarily die of arrhythmic
cause during the short-periods after the implantation. Sustained VTs were
recorded at the setting of acute-infection in 2 patients.
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Background A novel cardiac cryoablation (Cryo) catheter using cryo energy
to disable the electrical circuits that contribute to cardiac arrhythmias has
been developed. The aim of this study is to compare the efficacy and safety
of Cryo for cavotricuspid isthmus (CTI) ablation with the conventional
radiofrequency (RF) ablation catheter.MethodsFifty-eight patients who
underwent CTI ablation were included in this study. Cryoablation and
radiofrequency ablation for CTI were performed using a 9Fr, 8mm tip
catheter and/or 8Fr, 8mm non-irrigated catheter. Acute ablation success
was defined as achievement of bidirectional CTI block. ResultsCTI ablation
was performed by Cryo catheter in 29 and RF catheter in 29 patients. The
acute ablation success was achieved in 90% (26/29) for Cryo group and
97%
(28/29) for RF group (P =0.27). In all 3 patients with failed cryoablation,
CTI block was completed by additional RF ablation. Energy delivery
time was longer in Cryo group than RF group (542±286 sec vs. 352±202
sec) (P = 0.03). No procedural complication occurred in both groups.
ConclusionCryoablaton is effective and safe for CTI ablation, but requires
longer energy delivery time than RF.

Abstract
Introduction: Telomeres are repetitive hexameric sequences located at
the terminal end of chromosomes, which protect genes from degradation
during cell division due to the end replication problem. We hypothesize
that telomere length might be an important factor associated with the
development of AF.
Methods: This study consisted of 100 participants: 33 healthy individuals
and 67 AF patients. Leukocyte telomere length (LTL) was measured from
serum by the TeloTAGGG Telomere Length Assay used gel electrophoresis
and Southern blot analysis of terminal restriction fragments (TRFs).
Result: AF patients had a shorter LTL compared to those in healthy
individuals (6.8 ± 0.09 vs. 7.5 ± 0.2 kb, P = 0.0162,Figure 1). Patient with
persistent AF had a shorter LTL compared to those in paroxysmal AF. LTL
might be associated with age in patients with AF. The subgroup analysis
for different age is needed.
Conclusion: LTL might play a role in the development of AF. The
underlying mechanism and clinical implications of our findings require
further investigation.
Keywords:Telomere length, Atrial fibrillation, Heart failure, Remodeling
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Abstract
Introduction: Some with congenital complete atrioventricular
block (CCAVB) after pacemaker implantation (PMI) develop dilated
cardiomyopathy (DCM). The objectives are to evaluate the relation with the
pacing site and the incidence of DCM, and find out the predictors for DCM/
HFD in patients with CCAVB.
Methods: A total of 32 patients with CCAVB who had initial PMI at National
Cerebral and Cardiovascular Center (Osaka, Japan) were enrolled.
Results: Eight patients (25.0%) developed DCM and/or heart failure death
(HFD). Incidence of DCM/HFD in patients with right ventricle inflow (RVI)
pacing was 55% (6/11), that with RV apex (RVA) was 18% (2/11), and that
with LV was 0% (0/10)(p=0.013). Cumulative probability of DCM and/or
HFD avoidable and survival is shown in the image. No patients developed
DCM or HFD since 50 months after PMI. Six (75%) of 8 patients in DCM/
HFD group were died without changing the pacing cite. The remaining
two patients, which were changed the pacing site from RVI to LV apex or
upgraded to cardiac resynchronization therapy, have been alive without
any symptoms of heart failure. There were no predictors for DCM/HCM
in the patients characteristics, echo findings, and electrocardiographic
findings before and after PMI.
Conclusions: It is highly probable that ventricular dyssynchrony due to
pacing site is one of the cause of developing DCM in patients with CCAVB.
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SUPPRESSED AND OVERCAME ELECTRICAL STORM
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Abstract
A 50-year-old man with diabetes mellitus and hypertension was admitted
to hospital because of chest pain and wet cough. He was diagnosed as
anterior myocardial infarction(MI) of recent onset complicated by heart
failure, left ventricular(LV) dysfunction, and huge LV thrombus. After
admission, his heart failure was gradually improved by medical therapy.
On 3rd day, non-sustained polymorphic ventricular tachyarrhythmia(VTA)
and sustained monomorphic VTA occurred. We performed coronary
angioplasty to culprit lesion and intravenous administration of
amiodarone. However, he developed electrical storm on 6th day. Despite
providing deep sedation by intubation and correcting the electrolyte
imbalance, the VTAs that required electrical cardioversion occurred
frequently. The coronary angiography revealed no new lesion. Due to the
QT interval prolongation, administration of amiodarone was stopped.
After starting temporary overdrive ventricular pacing, we could control
the VTAs. Though the QT interval returned to normal range on 9th day,
the VTAs recurred following PVC, immediately after overdrive ventricular
pacing was stopped. We couldn’t perform the ablation for triggered PVC
due to his huge LV thrombus. The dependence on overdrive ventricular
pacing was continued for 16 days, and then the VTAs never recurred
even when his heart failure became worse. He discharged on foot 67
days after admission. Nowadays we are rarely bothered with electrical
storm because of various effective options including medication, ablation,
and short-term ventricular pacing. However, in this case, we had no
other choice than pacing so long to suppress the VTAs, and finally could
obliterate fatal arrhythmias by such persevering approach.
(Although several case report revealed effectiveness of temporary
overdrive ventricular pacing against drug-resistant electrical storm
related MI, it is rare case that VTAs suppressed and disappeared by so
long pacing.)
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Abstract
Introduction: The WATCHMAN device provides an alternative to
anticoagulation in patients with atrial fibrillation. PREVAIL and PROTECT
trials anticoagulated patients for 45 days post implant, continuing dualantiplatelet therapy for 6 months.
We assessed rates of stroke and bleeding in patients treated with reduced
intensity anticoagulation/antiplatelet regimens.
Methods: Retrospective, cohort study of consecutive patients post
WATCHMAN implantation. Rates of stroke/systemic embolism and major
bleeding complications were analysed along with patient characteristics
and post implant medication regimens. Primary outcome was rate of
stroke/systemic embolism. Secondary outcome was rate of bleeding
complications.
Results: There were a total of 38 patients (68% male). Mean age 74.4
years. Mean CHA2DS2VaSc score 4.3, mean HASBLED score 2.8. Mean
follow up 4.2 years. 68.4% of patients (n=26) were not on anticoagulation
by day 45 and 89.5% of patients (n=34) were not on dual antiplatelet
therapy by 6 months.
The cohort’s stroke rate was 2.4/100 patient-years (2 cases) and the
major bleeding rate was 12.2/100 patient-years (ten cases). The strokes
occurred in patients who were on aspirin alone (five weeks and two
years post implant). Comparing patients who had stopped versus those
remaining on anticoagulation by day 45 and also comparing patients
who had stopped versus those remaining on dual antiplatelet therapy by
6months we saw no significant difference in the proportion suffering a
stroke (p=0.1441 and p= 0.618).
Conclusions: Our limited experience suggests a variety of reduced
intensity medication regimens may be reasonable to consider and further
evaluate.

Abstract
Introduction: Electrophysiology studies/ablations (EPS) and pacemaker/
defibrillator implants (PPM) can be prolonged procedures associated
with increased pain and discomfort for patients. The safety and efficacy
of patient controlled sedation and analgesia (PCS) with propofol and
alfentanyl in this setting is unknown.
Methods: Between November 2014 and February 2015 33 consecutive
patients, undergoing elective cardiac rhythm management procedures
(CRM) were sedated using PCS (28 EPS, 5 PPM). Patient characteristics,
procedure details, adverse events (hypotension, desaturation<92%, over
sedation, disinhibition, crossover to alternative form of sedation, airway
obstruction) and patient satisfaction (assessed using a 9 point visual
scale) were recorded. In the 4 months preceding the introduction of PCS
100 patients undergoing elective CRM with nurse-controlled sedation
(NCS) had the same data collected (51 PPM, 49 EPS). Summary statistics
were compared between the two cohorts using means (t-test) and
proportions as appropriate.
Results: There was a trend towards higher patient satisfaction scores
with both sedation (8.1 vs 7.6, p=0.09) and analgesia (8.1 vs 7.6, p=0.07)
in the PCS group. Looking at the EPS group separately corrected for
differences in patient age and procedure duration with similar differences
in satisfaction scores. Rates of adverse events were similar in both groups
(p=0.26) with three events recorded in the PCS group (2 disinhibition, 1
crossover) and four in the NCS group (3 desaturations, 1 hypotension).
Conclusion: Our initial experience with PCS suggests that it is a safe form
of sedation and analgesia for CRM procedures and may lead to greater
patient comfort and satisfaction.
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Abstract
Introduction: Tissue growth factor-β (TGF-β) has been implicated
in the pathogenesis of atrial fibrillation (AF). Previous studies have
demonstrated upregulation of TGF-β receptors in atrial tissue during
weight gain. We hypothesised that direct inhibition of these receptors in
obese subjects would prevent the substrate for AF.
Methods: Obesity was induced in 20 sheep over a 24-week period.
Ten of these were treated with the TGF-β receptor antagonist
Tranilast (1g bd) during this period, the remainder acted as controls.
Electrophysiological studies and MRI were performed at baseline and
after 24 weeks. Conduction velocity (CV) was measured at 6 regions,
using electroanatomical mapping. Effective refractory periods (ERP) were
recorded at 8 sites and 3 cycle lengths. AF inducibility was tested with a
burst pacing protocol.
Results: At 24 weeks, CV had reduced from baseline in both groups. The
group treated with tranilast had significantly higher CV at the LA posterior
wall (1.28 vs 1.00m/s, p=0.001) and upper lateral RA (1.20 vs 0.98m/s,
p=0.005). ERPs were significantly lower in the tranilast group at sites in
both atria. Tranilast treatment did not affect BP, LA volume or intracardiac
pressures. There was no difference in AF induction frequency or duration
between groups.
Conclusions: TGF-β receptor blockade had a heterogenous effect on
important aspects of AF substrate. The reduction in CV associated with
obesity was attenuated. A reduction in ERP with treatment may explain
the lack of effect on AF inducibility.
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Table 1. Comparison of tranilast treated and control animals at 24 weeks
Tranilast treated
Control
Variable
(n=10)
(n=10)
Final weight (kg)
93±8
87±5
Systolic BP (mmHg)
89±8
86±8
Conduction velocity (m/s)
1.28±0.09
1.00±0.09
Posterior LA
1.15±0.22
1.07±0.15
Lateral LA
0.94±0.14
0.90±0.09
Inferior LA
1.20±0.12
0.98±0.17
Upper lateral RA
0.97±0.18
1.03±0.06
Lower lateral RA
0.98±0.11
0.89±0.09
Septal RA
ERP 400ms drive (ms)
166±8
175±9
Posterior LA
130±6
159±5
Lateral LA
148±6
175±8
Inferior LA
160±9
169±7
Upper lateral RA
180±8
181±10
Lower lateral RA
141±6
162±7
Septal RA
168±8
204±6
Proximal CS
177±8
206±8
Distal CS
AF induction (% attempts)
50 (20-70)
40 (20-70)
Median AF duration (s)
5 (4-18)
9.5 (5-17)
Mean RA pressure (mmHg)
4.4±1.4
4.9±1.6
Mean LA pressure (mmHg)
6.6±1.9
6.4±2.4
RV systolic pressure (mmHg)
18±3
19±2
LA volume (ml)
63±11
62±7
LVEF (%)
44±7
47±9

PRE-ASSESSMENT OF THE LEFT ATRIAL AND
PULMONARY VENOUS WALL THICKNESS FOR A
PREDICTION OF PULMONARY VEIN ISOLATION WITH
CRYOBALLOON ABLATION

P value
NS
NS
<0.001
NS
NS
0.005
NS
NS
NS
0.003
0.006
NS
NS
0.03
<0.001
0.004
NS
NS
NS
NS
NS
NS
NS
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Abstract
Background: The relationship between the wall thickness of pulmonary
vein (PV) antrum and the neighboring left atrium (PVWT/LAWT), and
success of electrical PV isolation in patients undergoing cryoballoon
ablation for paroxysmal atrial fibrillation (PAF) is still undetermined.
Methods: This study consisted of 27 patients (64±10 y/o, 23 males) with
PAF who underwent cryoballoon ablation in our institution. In each
patient, the mid-posterior LAWT and PVWTs around the 4 PVs were
measured using a pre-procedural multislice computed tomography scan.
Echocardiographic parameters such as the left atrial diameter (LAD) were
also assessed.
Results: A 28 mm second-generation cryoballoon was used in all patients.
Out of 108 PVs, 74 PVs could be successfully isolated during the first
attempt of cryoballoon ablation within 3 minutes (68.5%, 32±17 seconds)
(Suc-PV). The average PVWT in the Suc-PV group did not differ compared
with that in the patients in whom PV isolation could not be achieved by
the first ablation attempt and required several cryoballoon applications
(NonSuc-PV) (2.0±0.3 vs. 1.9±0.3 mm, P=0.18). However, the LAWT in the
patients in whom the first attempt could achieve a PV isolation in more
than 2 PVs (average 3.2±0.7 PVs in 22 patients) was significantly thinner
than that in the remaining 5 patients (1.7±0.2 vs. 2.3±0.6 mm, P=0.001).
Moreover, the value of LAD in the former group was significantly smaller
than that in the latter group (41±4 vs. 45±3 mm, P=0.003).
Conclusion: The pre-assessments of the LAWT, rather than the PVWT,
and LAD may be useful to predict the success of electrical isolation for
curing PAF using the cryoballoon.
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TACHYCARDIA FROM NON-CORONARY AORTIC CUSP

PREDICTION FOR DRUG-INDUCED BRUGADA SYNDROME
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Abstract
Introduction: Critical arrhythmic events can be occurred especially in
patients who have electrocardiographic background relating Brugada
syndrome. It is important to discriminate suggestive type 2 and 3 Brugada
type ECG from type 1 ECG after administration of sodium channel blocker.

Abstract
Introduction: Focal atrial tachycardia located in near His bundle can
approach from right atrium. But some cases are difficult to ablate from
endocardium side of right atrium.
Method and Result: 3D-Mapping system from endocardium side of right
and left atrium can revealed the focal atrial tachycardia located in near His
bundle. In one year, there were six patients who focal atrial tachycardia
site was located in near His bundle. These patients were no past history
of cardiac surgery or catheter ablation, often suffered from exertional
palpitation. In five of six patients, low-dose of adenosine (3-5mg) were
effective to suppress atrial tachycardia during electrophysiological
study. There was no effect of adenosine in one patient who need to
ablate from non-coronary aortic cusp (NCC). Temporary success was
possible to ablate earliest site in right atrium detected by 3D-Mapping
system. Earliest site in NCC was earlier than earliest activation site in
endocardium side of right atrium. NCC side was epicardium side of the
right atrium. This adenosine non-effective focal atrial tachycardia was
successfully terminated by ablation from epicardium side (NCC side),
without complications.
Conclusion: Approach from NCC side, opposite side of the earliest
endocardium side in right atrium is useful to terminate focal atrial
tachycardia by using 3D-Mapping system. And more, epicardium origin
of focal atrial tachycardia (terminated in NCC type) may have the special
property of no effect of ATP.

Methods: We reviewed consecutive 443 sodium channel blocker tests
using pilsicainide (1mg/kg) from 2001 to 2015. We recorded 12-lead
ECGs with standard, one and two intercostal higher placed V1 to V3. We
classified ST-segment morphology in accordance with consensus report
and selected type 2 and 3 ECGs. We estimated J wave amplitude (STJ; μV),
distribution of STJ ≥ 200μV and distribution of type 2 and 3 in V1 and V2
with standard and 1 and 2 intercostal higher placed leads. ECG data were
obtained from organized computer algorithm, ECAPS12C (Nihon Kohden
Corp.).
Results: One hundred twenty-one type 2 and 3 ECGs corresponded to the
criteria were enrolled the study. Fifty-nine out of 121 were provoked type
1 ECG after pilsicainide and were judged as positive (Group P). The rest
of 62 cases were judged as negative (Group N). There were no significant
differences in STJ (Group P vs Group N, V1: 85 ± 55 vs 90 ± 48, V2; 247 ± 95
vs 233 ± 60) and distribution of STJ ≥ 200μV (V1: 3/59 vs 2/62, V2: 41/59 vs
44/62) and distribution of type 2 and 3 (V1: 2/59 vs 2/62, V2: 25/59 vs 31/62)
in standard lead. STJs in 3rd intercostal V1 (93 ± 65 vs 75 ± 47, p=0.088)
and V2 (277 ± 131 vs 192 ± 77, p<0.001) were paradoxically higher than
those of standard leads. There were significant differences in distribution
of distribution of STJ ≥ 200μV (3rd intercostal V2: 44/59 vs 26/62, p<0.001)
and distribution of type 2 and 3 (3rd costal V2: 37/59 vs 23/62, p<0.001) in
higher leads. ROC analysis showed STJ in higher leads and paradoxical
STJ elevation in 1 intercostal higher leads were statistically significant
predictor for type 1 ECG after pilsicainide.
Conclusions: To discriminate Brugada syndrome from suggestive
Brugada type ECGs, it is essential to observe ST morphology in the high
right precordial leads. STJ in higher leads, paradoxical STJ elevation in
one intercostal higher leads can be predictive factors for drug induced
Brugada syndrome.
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Action potential duration plays an important role in rotors initiation.
APD shortening is characteristic while implementing in-silico models
of atrial fibrillation, by altering the ionic channels currents. However,
this implementation does not take account the spatial complexity and
heterogeneity of an excitable tissue. This work aims to assess the effect of
a structurally heterogeneous media over the APD and rotor generation by
means of fractional diffusion model.
Fractional diffusion equation was solved for a 2D tissue (2cmx2cm) with
spatial resolution of 150um. Fenton-Karma cellular model was applied
without altering ionic channels for APD reduction. Cross-stimulation
protocol was applied to different cases in which the order of the diffusive
operator takes values between 1 and 2. APD was calculated for each case.
Rotor cannot be initiated using standard diffusion. Meandering rotors
could be generated using fractional diffusion with a value of 1.2 for the
diffusive operator order. It yields a 40% reduction of the APD.
The APD reduction induced solely by the diffusive operator order yields
reentry initiation and maintenance. Action potential propagation AF
modeling through fractional diffusion, allows to include structural
complexity of the tissue.

Abstract
Background: Cardiac resynchronization therapy (CRT) is an important
therapy in patients with heart failure (HF) and dyssynchrony. We
performed the present study to elucidate clinical factors associated with
cardiac vein accessibility.
Methods: In consecutive 255 patients (age, 48.7 ± 19.4 years; male,
126), cardiac venography was performed during CRT implantation or an
electrophysiological study. We measured the diameters and the proximal
branching angles of the posterolateral and posterior ventricular veins.
Cardiac vein accessibility was defined as a lumen diameter ≥ 1.6 mm with
an angle of ≥ 90°. We compared baseline characteristics between patients
with and without accessible cardiac veins. We compared cardiac vein
accessibility between patients with and without HF, including ischemic
and non-ischemic HF, and between males and females.
Results: In 189 (74.1%) patients, the cardiac veins were accessible.
The cardiac veins were significantly more accessible in patients with
HF (n = 75) compared with patients without HF (n = 180) (89.3% and
67.8%, respectively; P < 0.001). The cardiac veins were significantly less
accessible in patients with ischemic HF (n = 19) compared with patients
with non-ischemic HF (n = 56) (68.4% and 96.4%, respectively; P = 0.003).
The cardiac veins were significantly more accessible in females compared
with males (79.8% and 68.3%, respectively; P = 0.035).
Conclusions: Accessing the cardiac veins for CRT implantation was
difficult in ~25% of patients. Cardiac vein accessibility was high in patients
with non-ischemic HF and in females.
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Abstract

Abstract

Background: Effects of warfarin on stroke prevention have not been
known in patients with atrial fibrillation (AF) and end-stage renal disease
(ESRD). We evaluated the efficacy and bleeding risk of warfarin in patients
with AF and ESRD.

Background: The present study was performed for elucidating arrhythmia
burden and risk factor of arrhythmia in adolescent and adult patients with
transposition of the great arteries (TGA).

Methods: We retrospectively reviewed medical records of 256 patients
with AF and ESRD. We included 158 patients (age, 63.7 ± 12.2 years;
male sex 103) with CHA2DS2-VASc score ≥ 1 who were taking warfarin or
antiplatelet agents. The patients were divided into two groups according to
antithrombotic medication; warfarin group (n = 53) and antiplatelet group
(n = 105).

Methods: We included 104 patients (age, 19.8 ± 7.0 years; male, 75)
with TGA who were born before 2005 and survived at least 12 months
after corrective operation. Atrial switch operation (Mustard or Senning
operation, MSO), arterial switch operation (ASO, and right ventricular
outflow tract reconstruction (RVOTR, Rastelli operation or REV operation)
were performed in 11, 75, and 18 patients, respectively.

Results: During the follow-up period (31.0 ± 29.4 months), 10 ischemic
events and 29 major bleeding events occurred. There were no significant
differences in thromboembolic events between the warfarin group
and antiplatelet group (1.9% and 8.6%, respectively; p = 0.166). Major
bleeding events were significantly higher in the warfarin group than
in the antiplatelet group (32.1% and 11.4%, respectively; p = 0.002).
By Cox regression analysis, warfarin was related to increased risk of
major bleeding events [hazard ratio (HR), 3.44; 95% confidence interval
(CI), 1.60-7.36; p = 0.001]. Warfarin was not related to decreased risk of
thromboembolic events (HR, 0.35; 95%CI, 0.04-2.81; p = 0.323).

Results: The patients were followed up for 13.4 ± 7.3 years since
operation. Incidence of atrial tachyarrhythmia was significantly higher
in patients who underwent MSO than patients who underwent ASO or
RVOTR. (p = 0.001; 4, 1, and 1 patient who underwent MSO, ASO and
RVOTR). Incidence of sick sinus syndrome was significantly higher in
patients who underwent MSO than in patients who underwent ASO or
RVOTR (p = 0.003; 3, 0, and 1 patient who underwent MSO, ASO and
RVOTR). By multivariate analysis, MSO was independently associated with
atrial tachyarrhythmia [p = 0.015; odds ratio (95% confidence interval),
12.037 (1.633-88.714)] and sick sinus syndrome [p = 0.041; odds ratio (95%
confidence interval), 13.508 (1.107-164.870)].

Conclusions: In patients with AF and ESRD, warfarin use is not beneficial
to prevention of thromboembolic events.

Conclusions: Atrial tachyarrhythmia and sick sinus syndrome were
common in adolescent and adult patients with TGA who underwent MSO.
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Abstract

Abstract

Introduction: The benefits of cardiac resynchronization therapy (CRT)
in patients with symptomatic heart failure and wide QRS duration are
well established. Currently available passive fixation left ventricular (LV)
leads rely on their shape and size to remain stable in the coronary sinus
(CS) branches. Lead dislodgement, loss of LV capture and extra-cardiac
stimulation occurred in 7.7% during follow-up. Novel LV lead utilizing
active helix for fixation has been developed to overcome these issues.

Introduction: Cardiac resynchronization therapy is beneficial for patients
with dilated cardiomyopathy and LBBB at baseline.Around one fourth
of patients with dilated cardiomyopathy(DCM) who undergo CRT fail to
respond satisfactorily despite meeting baseline criteria. The purpose
of this study was to assess the entry characteristics of these poor
responders as well as super responders.

Objectives: The Model 20066 LV lead (Medtronic, Minneapolis, MN, USA) is
a 4-F bipolar lead that has an active helix to fixate the lead to the CS vein
wall by rotating the lead body. The primary objective of this study was to
assess the peri-procedural safety and efficacy of the 20066 LV lead. The
secondary objectives were to evaluate the implant success rate, reported
adverse event and electrical stability.
Methods: All patients implanted with a CRT device using the Model
20066 LV lead between February 2012 and December 2014 in our centre
(National Heart Institute, Malaysia) were analyzed.
Results: Forty patients with the mean age of 57.75+10.36 years underwent
attempted Model 20066 LV lead implantation. Most of the patients were
male (27 patients, 67.5%). Most patients were in NYHA class 2; 27 of 40
patients (67.5%). The mean LV ejection fraction was 30.99 + 8.88 %. Twelve
patients (30.0%), had a QRS duration of less than 120ms while 26 patients
(65.0%) had a QRS duration of more than 120ms. Another 2 patients were
having a paced rhythm at the time of implant. The lead was successfully
implanted in 38 of 40 (95 %) patients. The mean procedure time was
96.41+41.68 (22-228) minutes and fluoroscopy time was 25.27+13.95 (4.059.5) minutes. There was no lead dislodgement within 6 months followup. One patient (2.5%) reported phrenic nerve stimulation after one month
post-implant. Overall, the electrical performance of the lead was stable
throughout the 6-month follow-up (Table 1 and Table 2). There was no
peri-procedural complication reported.
Conclusion: Active fixation lead in the CS utilizing the Model 20066 LV lead
appeared to be safe and efficacious. This benefit was seen up to 6-months
of follow-up.
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Methods: patients with DCM-170, Male/ Female- 76/94, age group 46+/15 years, non ischemic DCM/ischemic DCM-106/94, CRT-P/CRT-D-88/82
were followed up for 12 +/-4 months.NYHA class IV who were ambulatory,
were also included.
Results:
RESULTS

NIDCM
IDCM
NYHA CLASS AT ENTRY
II/III
NYHA CLASS AT ENTRY-IV
PULMONARY HYPERTENSIONMILD
PULMONARY HYPERTENSIONMODERATE
QRS 130-150ms
QRS>150ms
LV BIPOLAR
LV QUADRIPOLAR
LV LEAD-LATERAL
POSTEROLATERAL

POOR
RESPONDERS
(N-53)
19%
51%

NORMAL
RESPONDERS
(n-73)
43%
44%

SUPER
RESPONDERS
(N-44)
38%
5%

32%

48%

64%

68%

52%

36%

28%

73%

95%

72%

27%

5%

84%
16%
58%
42%
26%
74%

36%
64%
53%
47%
62%
38%

18%
82%
49%
51%
78%
22%

Conclusions: The characteristics of super responders are
a)NIDCM
b)Absence of PAH
c)LBBB with QRS duration >/- 150ms
d)LV lead placement in the lateral vein
Poor responders are
a)Underlying IDCM
b)Presence of PAH
c)LV lead placement in Sub optimal location d)Patients in NYHA class IV
Use of Quadripolar lead does not differentiate Super responders from non
responders though it reduces the need for repositioning.
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Abstract
Introduction: Terminal events in Dilated cardiomyopathy(DCM) is either
progressive heart failure or ventricular arrhythmias.The aim of this study
was to evaluate the efficacy of CRT-P with amiodarone as an adequate
treatment option in reducing the incidence of sudden cardiac death in
NIDCM presenting predominantly with progressive heart failure and no
arrhythmias at baseline.
Methods: 106 patients-76% males with NIDCM with underlying LBBB,
LVEF less than 35%, in NYHA class II-III who met the criteria for CRT-P,
underwent either CRT-P with amiodarone- Group I(70) or CRT-D- Group
II(36). 56 in Group I and 32 in Group II were followed up for 2 years+/- 3
months.
Results:
RESULTS
GROUP I
SUPER
RESPONDERS
INCIDENCE OF
VENTRICULAR NIL
ARRHYTHMIAS
2 YEAR
100%
SURVIVAL

GROUP II
NORMAL
RESPONDERS

POOR
RESPONDERS

SUPER
RESPONDERS

NORMAL
RESPONDERS

POOR
RESPONDERS

NIL

15%

NIL

NIL

20%

98%

40%

100%

94%

60%

Conclusions: CRT-P is an effective treatment option for NIDCM presenting
with heart failure and no arrhythmias at entry, especially for the super
responders, not only in improving LVEF but also in preventing SCD.
CRT-P in combination with Amiodarone adequately prevents complex
arrhythmias in this subset of NIDCM.
However in poor responders, CRT-D is preferable to CRT-P.

A. van Hunnik: I - Research Grants; 0; Centre of tranalational molecular
medicine. S. Zeemering: None. P. Kuklik: None. M. Kuiper: None. S.
Verheule: None. U. Schotten: I - Research Grants; 0; Centre of
tranalational molecular medicine.

Abstract
Introduction. The effects of antiarrhythmic drugs are generally well
characterized at the cellular level. Reports on their antiarrhythmic effects
on conduction patterns leading to termination of atrial fibrillation (AF) are
limited and poorly understood. Here we studied the effect of the class I/III
antiarrhythmic drug vernakalant on the conduction pattern during AF.
Methods. In goats persistent AF was induced by 3 (3wAF, n=8) or 22
(22wAF, n=8) weeks of burst pacing. Simultaneous high coverage bi-atrial
mapping (744 electrodes) was performed in open chest experiments.
Mapping was performed at baseline and at two different dosages of
vernakalant. Electrophysiological properties and characteristics of waves
and rotors were analyzed in 60-second files.
Results. Short lasting rotors (~1.5 rotations) occurred in 2.9±1.3%
and 3.1±1.1% of all waves, in 3wkAF and 22wkAF respectively. Yet, the
complexity of conduction patterns in 22wAF goats was greater than in
3wAF goats, with more waves (+5.45/cycle) and breakthroughs (+1.54/
cycle). However, vernakalant infusion resulted in cardioversion in majority
of the goats: 87.5% (3wAF) and 75% (22wAF) respectively. Despite different
baseline characteristics, vernakalant induced comparable changes.
In both groups, refractory period and AF cycle length increased and
conduction velocity decreased in a rate dependent manner. Vernakalant
dose-dependently reduced the number of waves, BT and rotors to 71%,
57% and 34% respectively of baseline. The number of waves and rotors
was positively correlated (3wkAF r=0.766, p<0.001 and 22wkAF r=0.746,
p<0.001) with the reduction of pivoting wave fronts. These wave fronts
conducted with more pronounced anisotropy of conduction velocity.
Preferential direction of conduction increased and wave front propagation
in large areas (~60%) became strongly linked just before cardioversion.
Conclusion. Independent of the level of baseline complexity vernakalant
administration resulted in more organized conduction patterns.
Vernakalant enhanced anisotropy of conduction velocity favoring
conduction in a limited direction and preventing waves to pivot. The
inhibition of pivoting eventually led to a reduction of AF complexity and
enhanced the likelihood for AF termination.
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Abstract
Introduction: Catheter ablation has been increasingly utilized as an
effective rhythm control strategy for atrial fibrillation (AF); although, the
durability of results has been variable. The hybrid approach (joint surgical
and catheter ablation) is an emerging technique with several studies
demonstrating promising results.
Methods: A systematic literature review was conducted to March 2013
using PUBMED/EMBASE. Broad search terms included “Cox-Maze, MiniMaze, ablation methods (including RF, cryoablation, cryomaze), surgery
and hybrid”. This yielded 3637 results with abstracts reviewed to remove
studies that did not pertain to hybrid ablation. A total of 116 full-text
articles were assessed with 9 suitable studies included for analysis.
Results: The 9 included studies comprised of 6 case series and 3
prospective studies with a mean follow up of 17±9 months and overall
cohort of 271 patients (17% paroxysmal, 24% persistent & 59%
longstanding persistent). All studies utilized radiofrequency as the energy
source for surgical ablation with base lesion sets of pulmonary vein
isolation or box lesions. Additional lesion sets were variable. Three studies
undertook a sequential approach with immediate follow on to catheter
ablation, four studies utilized a staged approach (interval of 4 to 167
days) and 2 had mixture of both approaches. Catheter ablation strategy
differed among the studies apart from ensuring the pulmonary veins were
isolated. Differing ablation endpoints were used in these studies. Overall
sinus rhythm maintenance at the final follow-up was 84.5% with antiarrhythmic drugs (AAD) while drug free success rate was 70.8%. Success
was similar in studies utilizing the staged versus the sequential approach
(85.5 vs. 80.7%; p=0.5). Success was higher in those that demonstrated
conduction block following ablation (86.4% vs. 73.6%, p=0.04). Overall
procedural complication rate was 4.1%: death 1.8%, stroke 1.1%, postoperative bleeding 2.9% and atrioesophageal fistula 1.1%.
Conclusion: The emerging approach of hybrid ablation shows great
promise in the management of AF. Future large cohort population studies
or randomized control trials are needed to further define the role of this
technique.
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Abstract
Introduction: Surgical atrial fibrillation (AF) ablation is commonly
performed in patients undergoing concurrent cardiac surgery. However,
acceptance for “isolated” surgical AF ablative procedures is limited. Here
we undertook a systematic literature review to evaluate the efficacy of
“isolated” AF surgical procedures.
Methods: A systematic literature review was conducted to March 2013
using PUBMED/EMBASE. Broad search terms included “Cox-Maze,
Mini-Maze, ablation methods (including RF, cryoablation, cryomaze)
and surgery”. This yielded 3626 results and all abstracts were reviewed
to remove studies with <100 patients, concomitant cardiac surgery and
without outcome data. 88 full text articles were retrieved with 8 included
in this review.
Results: Nine studies supplied a total of 1082 patients undergoing
isolated AF surgery. All studies were non-randomised cohort series of
which 2 provided a comparator. Follow up was 21±17 months utilising
minimum of ECG and Holter monitor at variable time points. The
pooled cohort comprised 40±8% paroxysmal AF. Average sinus rhythm
maintenance (SRM) was 83±17% with anti-arrhythmic drugs (AAD) and
65±20% without AAD. The success rates differ according to procedural
type with the Cox-Maze lesion sets achieving higher SRM than PVI or
Box lesion sets (93.8% vs. 73.8%). Significantly lower SRM was achieved
with MW than other modalities. Mortality rate was 0.2%, CVA 0.4%,
re-exploration for bleeding 0.2% and PPM requirement 1.9%. Further
analysis of Maze vs PVI/Box lesion approaches found trends towards
increases in mortality (0.8% vs. 0.4%), re-exploration (1.1% vs. 0.2%) and
PPM (4.4% vs. 2.2%) in the Maze group. No atrioesophageal fistulas were
described.
Conclusion: This systematic review confirms the feasibility, safety and
good medium term success rates of isolated surgical AF ablation. Further
studies are needed to evaluate this ablation approach to conventional
catheter based procedures.
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Abstract
Introduction: Compared to ventricular coronary circulation, the atrial
vasculature has not been investigated extensively. We have previously
reported that acute AF leads to acute supply/demand ischemia and that
chronic AF leads to vascular remodeling. Here, we have investigated the
atrial vascular anatomy in pigs.

Introduction: Congestive heart failure (CHF) increases the risk for atrial
fibrillation (AF), but the consequences of CHF- induced atrial remodeling
on for overall cardiac performance are poorly understood. We have
investigated the left atrial (LA) and left ventricular (LV) coronary vascular
regulation and structure in control pigs and pigs with CHF induced by
rapid ventricular pacing.

Methods: The atrial vascular anatomy was studied by ink injection
(n=18), corrosion casts (n=5) and 3-dimensional reconstruction using
videomicrocryotomy (n=5). Prior to the latter, fluorescent microspheres
were injected in open chest experiments during sinus rhythm and AF to
assess regional flow distribution.

Methods: LA and LV coronary vascular conductance and external work
were studied in 7 control and 6 CHF pigs (4 weeks of rapid ventricular
pacing). In a separate series, oxygen extraction and lactate production
were studied in 7 control and 6 CHF pigs. Remodeling of myocardial and
vascular structure was studied histologically.

Results: Most of the right atrium (RA) and left atrium (LA) is supplied
by branches of the right coronary artery (RCA) and circumflex artery
(LCx), respectively, with limited overlap in perfusion territories. Both
atria posses a dense capillary network, even in the thinnest parts of the
walls. In a majority of pigs, the LA free wall was supplied by an ‘atrial
circumflex’, running parallel to the LCx. In the LA, venous drainage was
conferred by a combination of veins draining into the coronary sinus and
Thebesian veins draining into the LA cavity. Interestingly, branches from
the bronchial circulation contributed to perfusion of the posterior LA/
superior RA. During AF, LA flow increased by a factor 2.5±0.5 (p=0.02),
without significant regional differences in response.

Results: CHF significantly decreased LA coronary conductance reserve
(2.15±0.12 vs. 1.44±0.19; P<0.01). The response of the LA coronary
conductance (CLA) to pacing was significantly smaller in CHF than
in control pigs (+95±8 vs. +178±23% of baseline at 400ms; P<0.05).
The external work performed by the LA was strongly reduced in CHF
compared to control (3.1±0.5 vs. 68±17mm*mmHg at 400ms; P<0.01). The
increase in CLA during 5 minutes of AF showed no significant difference
between CHF and control pigs. During pacing, LA oxygen extraction
tended to be lower in CHF pigs but this was not associated with an
increase in atrial lactate production. CHF resulted in a significant increase
in perivascular fibrosis (2.87±0.1 vs. 4.01±0.5; P<0.05) and a significant
decrease in LA capillary density (1767±538 vs. 1306±502/mm2; P<0.05).

Conclusions: Both atria posses a dense vascular bed from the coronary
circulation, with a contribution of the bronchial circulation in some
regions. Assessment of the atrial vascular anatomy may be relevant for
cardiac surgery and the development of ablation strategies.

Conclusions: CHF leads to remodeling of atrial vascular structure, atrial
contractile dysfunction and a marked decrease in atrial oxygen efficiency.
These changes potentially contribute to the progression of CHF.
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Abstract
Introduction: Use of contrast is essential for vein selection and for
deciding hardware /technique use during CRT procedure. Contrast
Induced Nephropathy (CIN) is defined as rise in the serum creatinine
(SC) level of more than 25% or 0.5 mg/dL. Incidence of CIN was 10.2% in
TRUST-CRT study; 14% in Mount Sinai Hospital study, and 5.4% - 11.8%
in Mayo Clinic Study. The aim of this study is to find the incidence of CIN
in our centre which minimizes contrast use by limiting angiographic views
and maintaining adequate hydration.
Methods: The present study is a single centre, hospital based
retrospective observational study to find out the incidence of CIN in
patients undergoing CRT procedure. We routinely use methods to
minimize contrast use by 1) using only one LAO view levo phase coronary
sinus angiography cine shoot and using RAO view or occlusive balloon
angiography only if required , 2) utilizing same view as roadmap during
the procedure for vein selection and lead positioning, and 3) adequate
hydration. Pre-procedure and post procedure SC levels were recorded.
Primary endpoint was incidence of CIN within 72 hours of post procedure.
Result: We included 161 patients in the study over a period of two years.
Average age was 62.5 ± 10.6 years (Male=107; Female=54). 48.4 % patients
were having Ischemic cardiomyopathy (ICMP), 44% were diabetic (DM),
52% were hypertensive (HTN), and 18%, 51%, and 31% were in NYHA
functional class 2, 3, and 4 respectively. Average LVEF was 24.8 ± 5.9%.
Serum Creatinine ≥1.8mg/dl was present in 25 (15.5%) patients with 16
(10%) having pre-operative SC ≥2mg/dl. CIN occurred in 11 (6.8%) of
the patients. Average preoperative and highest postoperative 72 hours
SC were 1.4±0.5 mg/dl and 1.3±0.5 mg/dl respectively. In a multivariate
logistic regression analysis age, sex, DM, HTN, ICMP, LVEF, Pre implant
NYHA class, CKD, and pre-implant serum creatinine were not found to be
predictive of CIN independently.
Conclusion: The incidence of CIN in this study was 6.8% inspite of 10%
patients have pre-operative SC ≥ 2mg/dl. We conclude that incidence
of CIN can be reduced by taking steps to minimize contrast use and by
adequate hydration.
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Abstract
Introduction/objectives: The relationship between left atrial (LA)
enlargement and atrial fibrillation has been well recognized. Reversal
of LA enlargement, or reverse remodeling, has been demonstrated after
successful catheter ablation of AF. Endothelial dysfunction may be an
early manifestation of certain cardiovascular disease. The association
between AF and endothelial function has been reported.
The purpose of this study was to assess the association between LA
reverse remodeling after catheter ablation and endothelial function.
Methods: We enrolled 37 patients who underwent catheter ablation
for paroxysmal AF. The protocol of catheter ablation procedure was
to electrically isolate all pulmonary veins from LA. All patients were
evaluated at the outpatient clinic 6 month after catheter ablation.
Endothelial function was assessed with flow-medicated dilation (FMD)
of the brachial artery during sinus rhythm before catheter ablation.
Echocardiography was examined before and 6 months after catheter
ablation. LA volume index (LAVI) was calculated by dividing LA volume
by body surface area. LA reverse remodeling was assessed with the
reduction in LAVI at 6 months follow-up. According to the extent of
decrease LAVI during 6 months follow-up, patients were divided into two
groups. Responders were defined as patients who exhibited 15% or more
reduction of LAVI at follow-up. The non-responders were patients who
exhibited a decrease in LAVI of <15% or an increase in LAVI during followup.
Results: During six months follow-up, 33 patients (89%) remained in sinus
rhythm, whereas seven patients (16%) had recurrence of AF. None of the
patients underwent a repeat procedure during follow-up. At follow-up, 20
patients (54%) were classified as responders, whereas 17 patients (46%)
were non-responders. At baseline, FMD was significantly higher in the
responder as compared with non-responder (8.7+3.6 vs. 5.4+2.6, p<0.01).
FMD at baseline was an independent predictor of LA reverse remodeling
(odds ratio: 1.39; 95% confidence interval: 1.391 to 2.006; p<0.05)
Conclusion: In the present study, 54% of the patients exhibited LA reverse
remodeling after catheter ablation for atrial fibrillation. FMD was an
independent predictor of LA reverse remodeling.
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Abstract
Background: 4000 ablation procedures for arrhythmias are performed
annually in Sweden. We developed and validated a disease-specific
questionnaire for assessment of symptoms and health-related quality
of life (HRQoL) ASTA (Arrhythmia specific symptoms and Health-related
quality of life in connection with heart rhythm disturbance) and used
this before and as follow-up 1 and 2 years after the first procedure. The
questionnaire has been adapted for Internet use. We report the logistics
and some preliminary data.
Methods: The ASTA questionnaire was adapted to the Internet as a”webquiz”. Part I concerns latest arrhythmia-episode and medication. Part II
Symptom burden and part III assesses HRQoL. Four scores are calculated:
Symptoms, HRQoL and HRQoL divided into physical and mental domains,
values from 0 to 100 where 0 equals no symptoms and 100 is the
maximum.
Work flow: A request is entered in a web-site and is to be filled out prior
to ablation. The patient is instructed through mail to fill out the form. If
this is not done an iPad is provided at the hospital. A similar request is
made 1 and 2 years after treatment, regardless of additional ablations.
One reminder is sent.
Results: 2170 questionnaires have been filled out and entered into the
database. Some results are calculated and presented automatically while
others require transfer of data into a statistical program (SPSS) where a
syntax allows for easily repeated analyses.
Conclusions: Adaptation of the ASTA questionnaire in its Internet adapted
version has been successful and allows for partly automatic follow-up
after ablation with minimal manual handling.

Abstract
Introduction: We report a rare sign that signifies mitral valve leaflet
impingement by Amplatzer cardiac plug device edge
Methods: NA
Results: A 61-year-old male with longstanding permanent atrial
fibrillation had recurrent strokes and bleeding episodes on dabigatran
(CHA2DS2-VASc: 5, HAS BLED: 4). Imaging revealed absence of LAA
thrombi. He was planned for LAA device occlusion.
Under general anesthesia, we accessed right femoral vein and a posterior
transeptal puncture with 8.5 Fr SL-1 sheath (St. Jude Medical, MN, USA)
and a Brockenbrough transeptal needle (St. Jude Medical, MN, USA)
was performed smoothly. Heparin was then given to keep an ACT above
250 sec and the LAA was engaged with a marker pigtail (5 Fr) catheter
to perform selective angiograms. LAA width at base and depth were
calculated as 21.86 mm and 18.56 mm, respectively, and LAA orifice axis
was 55 degree. An Amplatzer cardiac Plug (26 mm) and a Torq Vue 45x45
sheath were selected for deployment. Under continuous transesophageal
echocardiography (TEE) monitoring, Amplatzer cardiac plug was
deployed. Post deployment, fluttering of disc edge was noted, indicating
impingement on mitral leaflet (Figure 1A). Further angiography through
sheath and TEE demonstrated impingement of disc edge on mitral leaflet
(Figure 1A and B, supplement movie 1 and 2). Device was retrieved,
downsized (Amplatzer cardiac plug, 24 mm) and repositioned to a new
optimal position (Figure 1C and D, supplement movie 3).
Second generation ACP has larger disc diameter and subtle fluoroscopic
clues like ‘disc flutter sign’ can be a an important fluoroscopy sign to be
considered at final deployment of ACP device
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Abstract
Introduction: Advanced atrial remodeling predicts poor outcome after AF
ablation. We aimed to define the nature of progressive atrial remodeling.
Methods: 103 consecutive patients were prospectively enrolled. 58
with AF being managed medically (Group 1), 20 with AF undergoing
catheter ablation (Group 2) and 25 control patients free from AF (Group
3) underwent 2-D speckle-tracking echo for measurement of LA strain
at baseline, with repeat assessment at 4, 8 and 12 months. Maximum
P-wave duration (Pmax) and dispersion (Pdis) were also calculated.
AF burden was measured by implanted recorders. A subgroup (n=20)
undergoing AF ablation underwent electroanatomic mapping (mean
333±40 points) for correlation with LA strain.
Results: Mean age was 58±11y. Groups were well matched. Over 12
months, AF burden was 51±45% for Group 1 and 0.2±0.5% for Group 2.
Group 1 demonstrated significant deterioration in LA function (total strain;
see table) and increases in Pmax and Pdis. Deterioration was greatest
in those with paroxysmal AF and less severe baseline abnormalities.
AF burden ≥10% was specifically associated with progression (Δ total
strain=2.7%, P<0.05). Group 2 demonstrated marked improvements
in remodeling variables. At EP study, total LA strain was significantly
correlated with mean LA voltage (r=0.71, P=0.0005), % complex
electrograms (r=-0.68, P=0.0009) and indexed LA activation time (r=-0.69,
P=0.001).
Conclusions: Ongoing AF, linked to AF burden, is associated with
significant progression of LA remodeling. Successful ablation results
in significant reversal of existing remodeling. These data may have
implications for timing of ablative intervention.
Change in atrial remodeling variables
Group 1
Baseline 12/12
P-value
Total LA
strain
21.1±1.1 17.9±1.1 <0.05
(%)
Pmax
132±3
138±3
<0.05
(ms)
Pdis (ms) 37±2
42±2
<0.05
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Group 2
Baseline 12/12

P-value

Group 3
Baseline 12/12

P-value

21.1±1.9 28.4±1.9 <0.05

31.5±1.6 34.0±1.7 ns

136±4

119±4

<0.05

115±3

114±3

ns

47±3

32±3

<0.05

35±2

32±2

ns
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Introduction: We aimed to define the role of clinical variables, LV diastolic
function, LA function and the AF burden in governing AF symptom
severity.
Methods: 78 consecutive patients with preserved LV systolic function were
prospectively enrolled. After a 3 months observation period, 58 patients
with AF were managed medically (Group 1) and 20 underwent catheter
ablation (Group 2). Participants were assessed at baseline, 4, 8 and 12
months. Participants underwent detailed clinical evaluation, including 2D
strain echo for LV diastolic function and LA phasic function. AF burden
was measured using implanted monitors.
Results: Groups were well matched for clinical parameters. No variable
of LV diastolic function was associated with AF severity or QOL. Overall
older age, elevated BMI, hypertension, and poor LA reservoir function
were associated with a less severe AF syndrome (P<0.05 for all). This was
due to participants with a continuous form of AF (n=20), with less severe
symptoms and more advanced LA remodeling. Younger age, elevated BMI,
female gender and an elevated AF burden were associated with more
severe symptoms and poorer QOL in those with intermittent AF (n=58).
Over 12 months, AF burden was 51±45% for Group 1 and 0.2±0.5% for
Group 2, and there were significant improvements in AF symptom severity
and QOL only in Group 2 (P<0.05 for all). No clinical/organic variable
predicted the magnitude of change.
Conclusion: Clinical/organic variables including LA function, age, gender,
BMI and particularly the AF burden influence the perceived severity of the
AF syndrome, with key differences between patients with intermittent and
continuous forms of AF.
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Abstract

Introduction: We explored the interaction over time of psychological
factors with AF symptom severity and QOL.

Introduction: AF and mental health are related. We aimed to define the
spectrum of psychological distress, and the prevalence and predictors of
suicidal ideation in human AF.

Methods: 78 consecutive patients were prospectively enrolled. After a 3
month observation period, 58 patients with AF were managed medically
(Group 1) and 20 with AF underwent catheter ablation (Group 2).
Participants were assessed at baseline, 4, 8 and 12 months. Personality
style (the degree to which events are perceived as stressful, levels of
chronic anxiety, and the degree of personal negativity) and psychological
distress were evaluated in detail using validated scales. AF symptom
severity and QOL were also measured using validated tools. AF burden
was measured using implanted monitors.
Results: Groups were well matched for clinical parameters. All variables
of personality style were strong independent predictors of AF symptom
severity, global wellbeing, and QOL (P<0.05 for all). In multivariate models
the only organic cardiac variable to also consistently predict poor QOL
was an elevated AF burden (P<0.05). Over 12 months, AF burden was
51±45% for Group 1 and 0.2±0.5% for Group 2. There were significant
improvements in AF symptom severity, QOL and psychological distress
only after AF ablation (P<0.05 for all). An anxious personality style
susceptible to perceived stress and the presence of severe AF symptoms,
associated with higher baseline levels of distress, predicted large
improvements following AF ablation.
Conclusion: Personality style, along with the AF burden, is the key
predictor of AF severity and QOL. Effective rhythm control leads to marked
improvements in AF symptom severity, QOL, and levels of psychological
distress. This suggests that distress is a consequence of AF itself
interacting with a vulnerable personality style.

Methods: In 47 consecutive patients with paroxysmal AF and in 31 with
persistent AF psychological distress levels, formed by the presence of
anxiety and depression symptoms, were quantified. Detailed assessment
of personality style was also undertaken using validated scales
(measuring the degree to which events are perceived as stressful, levels
of chronic anxiety, and the degree of personal negativity). AF symptom
severity and quality of life were likewise measured. Participants reporting
suicidal ideation were assessed by a consultation-liaison psychiatrist. AF
burden was assessed using implanted monitors.
Results: 35% reported significant psychological distress (total HADS score
≥15) and 31% reported at least mild depression (BDI score ≥14). Thoughts
of self harm were identified in 27%, with no significant difference between
paroxysmal and persistent AF groups (20% vs 37%, P=0.21). Suicidal
ideation was associated with a higher BMI (33.0±6.3 vs 28.9±4.6, P=0.004)
but not with age, gender nor cardiovascular morbidities. Suicidal ideation
was strongly associated with greater psychological distress (19.4±9.1 vs
8.3±5.7, p<0.0001), and with elevated levels of stress perception (19.6±8.4
vs 9.9±6.9, P<0.0001), trait anxiety (47.8±14.0 vs 31.0±8.7, P<0.0001) and
personal negativity (17.0±6.8 vs 6.5±5.0, P<0.0001). It was associated with
more severe AF symptoms (AFSS Symptom score 17.6±9.2 vs 9.1±7.1,
P=0.0001) and poorer QOL (SF-36 PCS 38.3±9.1 vs 44.9±10.0, P=0.01).
Finally, it was associated with a higher AF burden (15% (0-100) vs 0.3%
(0-38), P=0.047).
Conclusions: Psychological distress and suicidal ideation is common
in patients with AF. Personality style, psychological distress, severe AF
symptoms and a high AF burden are associated with increased risk.
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Abstract
Introduction. Angiotensin converting enzyme 2 (ACE2) is a membrane
protein that antagonizes actions of angiotensin II. Plasma activity
is increased in various cardiovascular diseases. We determined the
relationship between plasma ACE2 activity and human AF to define its
potential as a marker of disease severity and LA remodeling.
Methods. 103 participants were prospectively recruited, including 58
with paroxysmal AF, 20 with persistent AF and 25 controls. All underwent
detailed clinical evaluation, TTE for LV diastolic function and LA strain
rate, and measurement of plasma ACE2 activity. 20 participants also
underwent LA electroanatomic mapping.
Results. ACE2 activity was elevated in association with AF (control 13.3
(9.5-22.3) pmol/min/ml; paroxysmal AF 16.9 (9.7-27.3) pmol/min/ml;
persistent AF 22.8 (13.7-33.4) pmol/min/ml, P = 0.006), and particularly
with persistent AF (P<0.05 for comparison with other groups). Elevated
activity was also associated with older age, male gender, hypertension
and vascular disease, elevated LV mass, LV diastolic dysfunction and
advanced atrial disease (P<0.05 for all). Independent predictors of
elevated plasma ACE2 activity were a history of AF (P=0.04) and vascular
disease (P<0.01). In 61 participants with a CHA2DS2Vasc score of ≤1 and
no vascular disease, plasma ACE2 remained elevated in association with
AF (13.9 ρmol/min/ml (9.8-24.5) vs 12.6 ρmol/min/ml (4.4-16.2), P=0.04).
On LA mapping, there was a significant relationship between elevated
plasma ACE2 activity and low global mean LA bipolar voltage (adjusted R2
0.22, p 0.03), a high proportion of complex fractionated electrograms (R2
0.32, p 0.009) and a long LA activation time (R2 0.20, p 0.04).
Conclusions. Plasma ACE2 activity is elevated in human AF, and both AF
and vascular disease independently predict elevated plasma ACE2 activity.
There is a significant relationship between elevated plasma ACE2 and
more advanced atrial structural remodeling.
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Abstract
Introduction: The prevalence, stability and mechanistic importance
of rotors in human AF remains unclear. We aimed to determine the
spatiotemporal stability of rotors and other atrial activation patterns over
10 minutes in longstanding persistent AF, along with the relationship of
rotors to short cycle length (CL) activity.
Methods: Epicardial mapping was performed in 10 patients undergoing
cardiac surgery, with bipolar electrograms recorded over 10mins using
a triangular plaque (6.75cm2 area, 117 bipoles, 2.5mm spacing) applied
to the LA posterior wall (n=9) and the RA free wall (n=4). Activations were
identified throughout 6 discrete 10s segments of AF spanning 10mins,
and dynamic activation mapping was performed. The distribution of 4557
generated activation patterns was compared within each mapped region
between the 6 segments.
Results: The dominant activation pattern was simultaneous presence
of multiple narrow wavefronts (26%). Twelve percent of activations
represented transient rotors, seen in 85% of mapped regions with a
median duration of 3 rotations. 87% were centered on an area of short CL
activity (<100ms), although such activity had a positive predictive value for
rotors of only 0.12. The distribution of activation patterns and wavefront
directionality were highly stable over time, with a single dominant pattern
within a 10s AF segment recurring across all 6 segments in 62% of
mapped regions.
Conclusions: In patients with longstanding persistent AF, activation
patterns are spatiotemporally stable over 10mins. Transient rotors can
be demonstrated in the majority of mapped regions, are spatiotemporally
associated with short CL activity and, when recurrent, demonstrate
anatomic determinism.
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Abstract

Abstract
Introduction: The RyR2 is a macromolecular complex comprising the Ca
release channel and many other accessory proteins that regulate channel
activity. In sheep and dog hearts, the binding of intracellular calmodulin
(CaM, ∼45 nM in the cytoplasm) partially inhibits calcium release
in cardiomyocytes due to its ability to inhibit RyR2 channel opening.
Mutations in CaM that remove this inhibition lead to sudden cardiac death
in humans. However, as yet, there have been no investigations of the
effects of CaM on human RyR2.
Methods: RyR2 was isolated from three healthy human hearts and three
hearts with ischemic cardiomyopathy. RyR2 were incorporated into lipid
bilayers and channel gating was measured by single channel recording
in the presence of cytoplasmic ATP (2 mM) and 0.1 μM (end-diastolic) Ca.
Using a local perfusion method we could dissociate endogenous CaM
from RyR2 and apply exogenous CaM at varying concentrations whilst
measuring RyR2 gating activity.
Results: Addition of saturating concentrations of exogenous CaM (0.10.5 μM) to the cytoplasmic bath reduced the open probability of RyR2
from failing human heart to 46% ± 4% (n=34) of control. Surprisingly,
RyR2 from healthy human heart was not affected by CaM addition (96%
± 7% (n=12) of control). Since heart failure is associated with chronic
adrenergic stimulation of the heart and hyper-phosphorylation of RyR2,
we considered the possibility that the different responses of healthy and
failing heart to CaM were due to the increased phosphorylation of RyR2
observed in failing hearts. To test this possibility we incubated RyR2 from
failing hearts with PP1 to dephosphorylate the channels. RyR2 treated
in this way showed no significant reduction in activity upon CaM addition
(92% ± 11% (n=9) of control).

Introduction: Repetitive transcranial magnetic stimulation (rTMS) is
a neuroscientific tool that can be used to noninvasively explore and
modulate neural function through magnetically inducing electrical current
in neural tissue. We proposed a rTMS circuit design and investigated
effects of rTMS on mouse heart rhythm.
Methods: Our system is divided into four parts including high voltage
power supply, capacitor, discharge controller, and coil. When the
controller receives a trigger signal, the high voltage about 1kV in capacitor
is discharged into the coil and generates a pulsed magnetic field with a
maximum strength of 0.2 Tesla. The coil was placed above mouse head
and continuously stimulated for 1 min with frequencies from 20 to 80Hz.
ECGs before and after stimulation were recorded and analyzed for the
change in RR-interval in 10 mice.
Results: rTMS induced skipped beat and irregular RR-interval at all
tested frequencies (Figure), with the most pronounced R-R prolonging
effect at 20Hz stimulation, which caused the average RR-interval to
increased from 117.16ms to 185.88ms. Model calculation showed that the
peak induced current was 1.2mA in the brainstem. We speculate that the
effect of skip beat and prolonged RR-interval might be attributed to direct
vagal nerve stimulation (VNS) from rTMS, which induced above-threshold
current for VNS and altered the heart rhythm.
Conclusions: We built a rTMS system that charges to 1kV at capacitor
at high rate. It was possible to deliver different frequencies of rTMS that
stimulated the vagal component in brainstem and resulted in skipped
beats and slower heart rate.

Conclusions: Our results show that CaM regulation in healthy human
differs to that seen in failing hearts and in animal hearts. In human heart,
these differences are associated with differences in RyR2 phosphorylation.
Our results suggest that differences in CaM regulation of RyR2 in human,
dog and sheep might be due to differences in phosphorylation due to
species differences in adrenergic tone.
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Abstract

Background: Atrial fibrillation (AF) is associated with left atrial (LA)
remodeling and fibrosis by pressure or volume overload. PCWP and LA
size may be useful predictor for successful outcome of AF ablation.

Introduction:
The previous studies have showed significant correlation between the
severity of myocardial fibrosis and the degree of left ventricular diastolic
dysfunction (LVDD). However the relation between the LVDD and the atrial
fibrillation (AF) with non-pulmonary vein (non-PV) foci remains unknown.

Methods: We measured LAV, LA emptying function (EF) and strain by
speckle tracking echocardiography during sinus rhythm before ablation
in 137 patients with paroxysmal AF (61±10 years, 80 men) undergoing
pulmonary vein isolation. Parameters were compared between nonrecurrence (successful) group (n=107, age 61±11) and recurrence group
(n=30, age 60±10). ePCWP was estimated as we reported. LA stiffness was
estimated as ePCWP / strain. PCWP and LA pressure were measured by
catheterization just before ablation in 59 patients.

Methods: Subjects were consecutive paroxysmal AF patients who
underwent high-dose isoproterenol provocation atrial burst pacing
(ISP provocation test) after PV isolation in first session. Group-A
(N=102) and Group-B (N=222) were defined as the patients with without
non-PV ablation, respectively. LVDD was evaluated by preoperative
echocardiography using mitral early diastolic peak (E-wave) late peak
(A-wave) velocities, E/A ratio, early diastolic mitral annulus peak velocity
(e’), E/e’ ratio.

Results: ePCWP was correlated with PCWP by catheterization (r=0.71,
p<0.01). ePCWP and maximum LAV before ablation in recurrence group
increased (15±3 vs. 11±4mmHg and 58±15 vs. 49±15ml/m2, p<0.05). PCWP
and LA pressure by catheterization also elevated in recurrence group.
LA active EF decreased and LA stiffness increased in recurrence group
(20±7 vs. 25±10% and 0.83±0.59 vs. 0.47±0.33). ePCWP was independently
associated with successful ablation. Using 13 mmHg of ePCWP, sensitivity
and specificity for successful ablation were 77 and 73% (AUC= 0.81).

Results: There was no difference in left atrial diameter. Group-A
presented significantly higher ratio of E/A E/e’ than Group-B (P=0.022,
P=0.043, respectively). The area under the curve of receiver operating
characteristic curve of E/e’ ratio was 0.571 (95% CI 0.502-0.640). The best
cut-off level of E/e’ ratio to predict non-PV was 8.44 (sensitivity 45.5%,
specificity 70.5%). According to multiple logistic regression analysis, “E/e’
ratio 8.44” is one of the independent factors presented Odds ratio 2.370
(95% CI 1.360 -4.130, P=0.002) for prediction of non-PV origin.

Conclusion: ePCWP before AF ablation was the best predictor of AF
recurrence after AF ablation, suggesting strong relation between LV filling
pressure and progression of LA remodeling responsible for AF.

Conclusions: The severity of myocardial fibrosis and the degree of LVDD
have been reported. Progress of the fibrosis might induce the Non-PV foci.

Abstract
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SUCCESSFUL CATHETER ABLATION ASSISTED BY
CARTOSOUND® SYSTEM FOR ATRIOVENTRICULAR
ACCESSORY PATHWAY IN A 1-YEAR-OLD GIRL WITH
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LATE-ONSET OF CORONARY SPASMS AFTER A
CRYOBALLOON ABLATION PROCEDURE IN A PATIENT
WITH ATRIAL FIBRILLATION
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Abstract

Abstract

Introduction; Criss-cross heart, defined as crossing of the long axis of the
atrioventricular(AV) valves, is an extremely rare congenital heart defect.
Hence the anatomical location of AV nodes is less well understood.

Introduction:N/A

Methods; N/A

Results: A 73-year-old man with drug resistant, paroxysmal and
persistent atrial fibriilation (AF) was admitted to our institute for catheter
ablation. AF catheter ablation was performed. After the transseptal
puncture, mapping of the pulmonary vein (PV) potentials using a ring
catheter was performed. PV mapping showed PV potential at all PVs.
Cryoballoon ablation was performed one by one for the right superior PV
(RSPV), right inferior PV (RIPV), left superior PV (LSPV) and left inferior PV
(LIPV) during AF. Re-mapping of the PV potentials after ablation indicated
reconnections of the LIPV, LSPV and RIPV. Additional cryoablation for
each PV was performed. Bidirectional block of the cavotriscupid ithmus
was made by the cryoablation catheter. The whole procedure was
performed without any complications. Within 2.5 hours after the ablation,
he developed chest pain and his 12-lead electrocardiogram showed
a striking ST elevation in leads II, III, aVF, V5, and V6. An intravenous
coronary vasodilator immediately improved his chest pain and ST
elevation. Emergent coronary angiography revealed no organic coronary
stenosis. That finding suggested that he had a late-onset of coronary
spasms after the cryoablation.
Our case might suggested the possible association of the cryoablation
effect on the coronary artery through a vagal response.
Conclusions: We report a case of a late-onset of coronary spasms
suspected after cryoballoon ablation with a discussion with reference to
the relevant literature.

Results; Our patient is a 1-year-old girl with criss-cross heart, AV
discordance, double-outlet right ventricle, pulmonary atresia and
ventricular septal defect after surgical palliation of bidirectional
Glenn procedure. She had suffered from recurrent supraventricular
tachyarrhythmia which was resistant for multiple prophylactic
antiarrhythmic drugs. Her electrocardiogram at tachyarrhythmia
suggested orthodromic atrioventricular reentrant tachycardia (AVRT)
with concealed accessory pathway. We performed the deliberate
electrophysiolocical study (EPS) and catheter ablation preceding
Fontan operation for her. We used CARTO3 electroanatomical mapping
system. The mapping ultrasound catheter (Sound Star®) was inserted
in esophagus because of her small body size and difficulty of blood
access. An integrated computed tomography image of AV valves from
the CartoSound system revealed the wired anatomical information
around the AV grooves. Baseline EPS was performed in the settings of
an antegrade 5F steerable 10-polar electrode along with both atriums
and an retrograde 2F steerable 4 polar electrode along with left ventricle.
She had ventriculoatrial conduction without decremental property. We
changed from the 10-polar electrode to 7F Navistar® for His bundle
potential (HBE) mapping and ablation. Her HBE was found in right side
AV groove at the junction of mitral and tricuspid annulus. A paroxysmal
ventricular contraction induced AVRT, its earliest atrial excitation site
was superior “left sided” tricuspid annulus far from HBE. One point
radiofrequency current application immediately terminated AVRT. After
ablation ventriculoatrial conduction disappeared and AVRT was not
inducible.

Methods:N/A

Conclusions; We successfully ablated an atrioventricular accessory
pathway in young girl with criss-cross heart. The integration of ultra
sound and computed tomography image for electroanatomical mapping
was very useful for recognizing the complicated anatomy of AV grooves.
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Abstract
Introduction: Out-of-hospital cardiac arrest (OHCA) confers a poor
prognosis globally. In Singapore, overall survival to discharge is 2.0%.
The aetiology of OHCA varies internationally and data involving definitive
autopsy findings is often lacking. Furthermore, many adult patients have
had no preceding medical conditions prior to their sudden collapse. This
review of autopsy reports of patients who experienced OHCAs aims to
identify the underlying aetiologies behind OHCA.
Methods: The Pan-Asian Resuscitation Outcome Study (PAROS) registry
collects data on OHCA in Asia. Patients admitted to two local institutions
over a 2 year period from April 2010 to May 2012 were obtained from
the PAROS registry and the autopsy data was obtained from the Health
Science Authority.
Results: Of the 994 patients who had OHCA, 163 patients underwent
autopsies. From the autopsies done, the top 3 causes of deaths are as
follows: 89 patients (54.3%) had ischemic heart disease, 44 patients
(26.9%) had acute myocardial infarction and 6 patients (3.7%) died from
myocarditis. Additionally, 131 patients (80.37%) had evidence of significant
coronary artery disease, as defined by a minimum of 70% stenosis in at
least one or more coronary arteries and/or a minimum of 50% stenosis in
the left main coronary artery. Other causes of deaths include pulmonary
embolism (3.0%), ruptured abdominal aortic aneurysm (2.4%) and valvular
heart disease (2.4%).
Conclusion: Ischemic heart disease is the most common cause of OHCA
in Singapore.
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Abstract
Introduction: This study sought to evaluate the efficacy of catheter
ablation in the treatment of atrial fibrillation (AF) in Chinese hypertrophic
cardiomyopathy (HCM) patients, and to determine the risk factors of
arrhythmia recurrence.
Methods: From June 2005 to June 2013, 40 HCM patients who underwent
primary AF ablation at Beijing Anzhen hospital were enrolled. Ablation
strategy included bilateral pulmonary vein isolation (PVI) for paroxysmal
AF (n=27) and PVI plus left atrial roof, mitral isthmus and tricuspid
isthmus linear ablations for persistent AF (n=13). Arrhythmia recurrence
was followed-up by means of ECG or Holter monitoring. Risk factors
associated with arrhythmia recurrence were determined by a Cox
regression model and the predictive power was evaluated by using a ROC
curve.
Results: After 34±18 months’ follow-up, 30% (12/40) cases remained in
sinus rhythm off antiarrhythmic drug with most arrhythmia recurrence
(18/28, 64.3%) occurred within 1 year. Multivariate Cox regression
demonstrated that LAD (HR 1.124,95%CI 1.051~1.202,P=0.001) and
female gender (HR3.304,95%CI 1.397~7.817,P=0.007) were independent
risk factors of recurrence. The cut-off value of LAD 43.5mm predicted
arrhythmia recurrence with sensitivity of 93.5% and specificity of 60%.
Every 1mm enlargement in LAD was associated with an increased risk of
arrhythmia recurrence (HR 1.095; 95%CI 1.031-1.163,P=0.003).
Conclusions: AF ablation in Chinese HCM patients is safe and feasible.
However, sinus rhythm maintenance rate is low at long-time followup. Most of the recurrent arrhythmias occur within 1 year following the
index AF ablation procedure. Left atrial diameter and female gender are
independent risk factors of recurrence.
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Abstract
Introduction: This study sought to determine whether prolongation of QTc
interval was associatied with inflammation and predicts atrial fibrillation
(AF) recurrence after catheter ablation in a cohort of patients with
hypertrophic cardiomyopathy (HCM).
Methods: we retrospectively enrolled 72 HCM patients with atrial
fibrillation who underwent catheter ablation in Beijing Anzhen hospital.
Baseline data and QTc before procedure were collected.
Results: After an average of 8.15±4.13 months follow-up, 35 patients
experienced atrial tachyarrhythmia recurrence. Recurrent patients had
longer QTc and higher neutrophil-lymphocyte ratio than non-recurrent
patients. Prolongation of QTc interval was significantly associated with
CRP(r=0.355,P=0.004),NLR(r=0.331,P=0.004). Multivariate Cox regression
analysis demonstrated that QTc was an independent predictor for
recurrence of AF(OR:2.614, 95%CI:1.363-5.014, P=0.004).Using the cut-off
value of 447ms, QTc predicted the recurrence with sensitivity of 80% and
specificity of 62.6%.
Conclusions: Prolongation of QTc interval was associated with high
inflammatory burden. QTc prolongation is an independent predictor of
arrhythmia recurrence in HCM patients undergoing AF ablation.

Abstract
Introduction: The mechanisms of high on-treatment platelet activity after
aspirin (HPA) in the patients with AF remain unclear.
Methods: We analyzed platelet function in the patients receiving aspirin
from 2009 to 2011 while NOAC is not marketed yet. Aspirin was indicated
for patients because of low CHADS2 score or contraindication for warfarin.
Aspirin responses after aspirin were analyzed by light aggregometry
(LTA). Mechanisms of HPA were further studied.
Results: The patients with HPA (n=16, 25%) were identified by LTA.
Inflammatory index by CRP did not differ between those with/without
HPA. HPA was not associated with different levels of COX1, COX2, and
vWF, which had been considered as one of the important mechanisms of
HPA after aspirin in the patients with coronary artery diseases. HPA was
associated with increased baby platelet (1.9±0.2% vs. 2.8±0.5%, p=0.03).
HPA was associated with high PAC1 activation but not alpha granule
release (p-selectin), especially in those with low serum thromboxane. ADP
response by platelet function analyzer did not differ between HPA and
non-HPA. By flowcytometry, p-selectin and PAC1 expressions after ADP
administration did not differ between HPA and non-HPA, which indicated
ADP receptors were not involved. The activation of GP IIB/IIIa was linked
to functional property but not the number of receptor expression because
CD41 and CD61 (GPIIb, IIIa, respectively) levels by flowcytometry did not
differ. A glycoprotein IIb/IIIa inhibitor suppressed platelet activity by 90 %
in the patients with HPA, suggesting the critical role of GP IIb/IIIa in the
platelet activation of AF patients.
Conclusions: Glycoprotein IIb/IIIa activation was associated with HPA after
aspirin, and might serve as the alternative target for pharmacological
intervention to prevent cardiovascular events.
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Abstract
Introduction: Real-time contact force sensing ablation catheters may
improve outcomes of AF ablation.
Methods: This is a single-centre cohort study of patients undergoing
catheter ablation for AF. Blinded to the contact force readings,
operators positioned the ablation catheter at 10 pre-determined sites:
circumferentially around the left pulmonary vein (PV) at the roof (L1),
posterior wall (L2), floor (L3) and anterior ridge (L4); around the right
PV at the roof (R1), anterior wall (R2), floor (R3) and posterior wall (R4);
midway at the roof (RO) and midway at the mitral isthmus (MI).
Results: The blinded contact forces recorded at various sites are shown
in figure 1. 39% (51/130) of forces were outside the 10-40g range. 76%
(39/51) of these were due to suboptimal contact. Certain sites were prone
to suboptimal/excessive contact forces: R3 (46%), R1 (54%), L3 (54%),
L4 (62%) and MI (69%). There was no significant difference comparing
experienced operators (>500 cases) and less experienced ones.
Experienced operators had a lower tendency to generate extreme forces
(>50g or <5g) which tended to significance, 1.6±1.3 vs 3.0±1.2 readings,
p=0.09. There was also no difference comparing the use of steerable and
non-steerable sheaths.
Conclusions: Real time contact force sensing has the potential to
improve ablation even in experienced operators. During AF ablation,
special attention should be paid to the floor and anterior ridge of left PV
encirclement, the roof and floor of right PV encirclement and the mitral
isthmus area.

AUTONOMIC TONE AND VENTRICULAR REPOLARIZATION
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Abstract
Introduction: Sudden cardiac death (SCD) risk in chronic kidney disease
(CKD) is reduced in renal transplantation (RT) recipients. The role of
autonomic tone and ventricular repolarization in SCD risk is not well
understood. We assessed CKD patients pre- and post-RT using repeat
24-hour Holter monitoring to analyse electrocardiographic markers of
arrhythmic risk.
Methods: Eight CKD patients on haemodialysis (HD) with LVEF>35% who
underwent RT were evaluated. Ambulatory 24-hour Holter measurements
of 1) ventricular repolarization (VR) - consisting of corrected QT interval
(QTc) and T wave alternans (TWA); and 2) autonomic tone (AT) consisting
of heart rate variability (HRV) were recorded pre- and post-RT.
Results: Mean age 59±11 yrs; 75% male; follow-up 21±2 mths. More
adverse changes were evident pre-RT vs. post-RT for VR and AT
parameters: impaired HRV [time domain measures (i.e. sympathetic
input): SDNN 65±6ms vs. 100±23 (p<0.01), SDANN 67±8ms vs. 101±8ms
(p<0.01); frequency domain measures (i.e. sympathovagal imbalance):
low frequency 8±1 vs. 11±2 (p=0.26), very low frequency 17±1 vs. 20±3
(p=0.25), low frequency/high frequency ratio 0.9±0.1 vs. 1.1±0.1 (p=0.19).
TWA (i.e. marker of malignant arrhythmic risk) was higher pre-RT 64±5µV
vs. 39±3µV post-RT (p<0.01). Mean pre-RT QTc 459±8ms was longer vs.
post-RT QTc recipients 409±8ms (p<0.01). Mean serum K+ [5.6±0.1mmol/L
vs. 4.1±0.1mmol/L (p<0.0001)] was greater pre-RT vs. post-RT recipients
respectively.
Conclusions: Normalization in measures of VR and AT occur in RT
recipients previously on HD. RT may have a role in reducing SCD risk.
Further studies are required to better understand the mechanisms that
underlie this risk.
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Abstract

Introduction: Chronic kidney disease (CKD) patients on haemodialysis
(HD) have a high risk of sudden cardiac death (SCD). Prior reports
suggest that up to 70% of HD patients who experience SCD have relatively
preserved left ventricular (LV) function. We used an implantable cardiac
monitor (ICM) to report the long-term incidence and prevalence of
significant arrhythmias in a HD population.

Introduction: Chronic kidney disease (CKD) patients on haemodialysis
(HD) have a high risk of developing atrial fibrillation (AF) which is
associated with excess stroke risk. The true long-term prevalence of AF
is not well known. Inherent in conventional HD (thrice-weekly) is a longer
72-hour interdialytic break (LIDP) at the end of the week. We report the
long-term incidence and prevalence of atrial fibrillation in HD patients
using an implantable cardiac monitor (ICM).

Methods: 50 CKD patients on HD with LVEF > 35% had an ICM inserted
with intensive follow-up to record SCD events and pre-defined brady and
tachy arrhythmias.
Results: Mean age 67±11 years; 72% male; mean follow-up 18±4 months.
Overall 10 deaths were reported. 8 unexpected SCD (16%), all occurring
during the longer interdialytic period with terminal event being severe
bradycardia with asystole in each recorded case. There was one noncardiac death, one fatal VF arrest prior to urgent non-cardiac surgery &
one non-fatal VF arrest post acute myocardial infarction. 7686 arrhythmia
events were recorded in 43 patients (86%) including: bradycardia in 15 pts
(30%), sinus arrest in 14 pts (28%), 2° AV block in 4 pts (8%), new onset
paroxysmal atrial fibrillation in 14 pts (28%). Less than 1% of events were
due to non-sustained VT (49/7686) occurring in 10 pts (20%). There were
no episodes of polymorphic VT.
Conclusions: In a CKD population undergoing HD, occurrence of SCD and
significant arrhythmias is very high. SCD was predominantly due to severe
bradycardia and asystole. Our findings have important implications for
future prevention of SCD in these patients.

Methods: 50 CKD patients on HD with LVEF > 35% had an ICM inserted to
record the temporal distribution of AF events relative to the HD regimen.
Results: Mean age 67±2 years, 72% male, mean follow-up 18±4 months.
Of 4749 AF events, 1816 (38%) occurred during the terminal period of
the LIDP. Seven patients (14%) had documented paroxysmal AF prior
to ICM implantation (3 paroxysmal, 4 permanent). 6/7 patients were on
regular anti-platelet therapy / 1 on warfarin. 14 patients (28%) had new
paroxysmal AF with the majority asymptomatic (12/14). Highest incidence
of all recorded AF events occurred at the end of the LIDP (p<0.001)
compared to other days of the week. Mean AF episode duration was
16±56mins (Range 2-1037 minutes), mean monthly AF burden 3.6±0.4%,
mean CHA2DS2-VASc score 4±2 (1 transient ischemic attack).
Conclusions: A high prevalence of AF (42%) was observed in a selected
CKD population undergoing HD with 2/3 newly diagnosed and majority
asymptomatic. Routine monitoring / more aggressive intervention may
alter the increased morbidity and mortality associated with AF in the HD
population.
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Abstract
Purpose: We describe an approach for LV lead implantation using a snare
when the target vein cannot entered antegrade.
Methods: In 25 cases, an adjacent vein (usually the MCV) was cannulated
with a 5 Fr. vein selector and contrast injected to identify collaterals to the
target vein. A 300 cm hydrophilic wire was directed through the collaterals
into the target vein then into the CS. Using the same 9 Fr. ID CS catheter,
a 4 Fr. 10 mm snare was advanced the CS. The wire was advanced 8 cm
into the open snare and the snare closed on the wire. The vein selector
was replaced with a microcatheter. The tip of the microcatheter was
advanced through the collaterals into the CS and flushed with saline.
If the microcatheter would not advance through the collaterals, it was
replaced with a 1.25 mm over the wire balloon and the collaterals dilated
as needed. While advancing the wire into the microcatheter/balloon, the
snared distal end was pulled into the CS access catheter and out the
hub where the snare was released and the tip trimmed. The pacing lead
was advanced antidromic over the soft end of the wire antegrade into
the target vein. If the lead would not advance adequately the lead was
removed, venoplasty was performed and the lead re-advanced.
Results: Fifteen patients had one or more failed implant attempts. A wire
and/or lead could not be advanced antegrade into the target vein despite a
5 Fr. vein selector and/or guide support due to; extreme angulation in 15,
ostial or proximal stenosis in 5, the combination of vein size < 1mm and
acute angulation in 5. In all 25 cases the LV lead was successfully placed
antegrade into the vein by advancing the pacing lead down the soft end
of the wire. Balloon venoplasty was required in 7, augmented by a cutting
balloon in one. There were no complications.
Conclusion: When a LV lead cannot be advanced into the target vein the
antidromic snare technique can be used alone or in combination with
venoplasty to achieve successful placement. Before sending patient for a
transseptal or epicardial lead the implanting physician should consider
stepping outside his/her comfort zone, obtain the tools and learn the
snare technique. Unfortunately the technique is not an option if the
collaterals cannot be traversed.

330

8th Asia Pacific Heart Rhythm Society Scientific Sessions | Abstract Book

SNARE ASSISTED LEFT VENTRICULAR LEAD PLACEMENT:
RESULTS, SAFETY AND FEASIBILITY IN 88 PATIENTS
Authors
Seth Worley. Lancaster Heart and Vascular Institute, Lancaster, PA

Disclosures
S. Worley: A - Consulting Fees/Honoraria; 3; Medtronic, St Jude. A Consulting Fees/Honoraria; 4; Merit Medical.

Abstract
Introduction Despite improved leads and delivery tools transvenous LV
lead placement still fails in 7 to 10% of cases due to small size extreme
tortuosity of the target vein. If the distal end of the wire is secured tension
on the wire can create a rail over which to advance the LV lead despite size
and tortuosity. Here we report our experience using a snare to hold the
distal end of the angioplasty to place LV leads.
Methods: In 88 cases (57 with prior implant failures) where the LV lead
would not advance a hydrophilic .014 in. angioplasty wire was advanced
using a vein selector via collaterals from the target vein into the adjacent
vein then into back into the CS/RA. A snare was positioned in or near the
CS os to allow 15 cm of wire to be advanced into the open loop. The snare
catheter was advanced to close the loop on the stiff portion of the wire.
With the wire secured at or near the CS os tension on the proximal end of
the wire created a rail over which to advance the lead into the target vein
despite size/tortuosity.
Results: LV lead implantation was successful in 86 of 88 patients. In 70
the wire reentered the CS/RA without the need for wire manipulation, in
18 contrast injection and wire manipulation (5-15 minutes) was required.
In 78 cases a single 9 Fr. ID catheter was used for both the snare (4 Fr.)
and vein selector/lead (5 Fr.). In 10 patients a second access was used
for a 25mm snare to secure the wire. The wire was snared in 7.5 ± 7.2
minutes (median 7.5). Snare failures occurred in patients with prior
attempts (1-3); wire snared too proximal and slipped free in one and the
other the LV lead would not advance due to multiple wire bends. There
were no clinical complications.
Conclusion: Securing the distal end of the wire with a snare is a quick
safe and effective method for LV lead placement when other approaches
are not successful. When using a 9 Fr. ID catheter for CS access a second
catheter (for the snare) in usually not required. Before sending patient
for a transseptal or epicardial lead the implanting physician should
consider stepping outside his/her comfort zone, obtain the tools and learn
the snare technique. Unfortunately the technique is not an option if the
collaterals cannot be traversed.
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SAFETY OF SUBCLAVIAN VENOPLASTY: EXPERIENCE
FROM 20 CENTERS WORLDWIDE

CLINICALLY SEVERE MITRAL REGURGITATION FROM
SINGLE SITE RV PACING: AN INDICATION FOR CRT
RATHER THAN MITRAL INTERVENTION.
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Abstract
Introduction: Single center series of subclavian venoplasty performed by
the implanting physician for venous access in the setting of chronic leads
have demonstrated safety, reduced implant time and improved implant
success. Presumably because of residual safety concerns, many centers
are hesitant to add venoplasty to the their implant armamentarium
and subclavian venoplasty is not part of EP training at most programs
worldwide.
Methods: The author contacted 20 physicians from around the world
(index physician) who either attended the Lancaster Interventional Implant
Training Program and/or were proctored for subclavian venoplasty by the
author at his/her center to determine: 1. How many implanting physicians
(in addition to the index physician) performed venoplasty at their center. 2.
Determine whether any complications had occurred in the course of the
procedure. When venoplasty was performed by more than one physician
at a center the index physician trained the others at his or center typically
according to the see one do one teach one protocol.
Results: From the survey at least 47 physicians at 20 centers are actively
performing subclavian venoplasty as the primary operator. In some
centers that routinely performing venoplasty some physicians (not
included in the 47 above) continue to consult an interventional physician.
There were no reported complications from any of the center related
to performing subclavian venoplasty for venous access in the setting of
chronic leads.
Conclusion: This survey confirms previously reported single center
experiences that subclavian venoplasty can be safely performed by the
implanting physician for venous access in the setting of chronic leads
with minimum training. Once one physician at a center starts performing
venoplasty others physicians at the same institution typically follow
however others continue to request interventional assistance. Subclavian
venoplasty is easy to learn, safe, reduces implant time, improves implant
success and reduces the need for extraction; accordingly it should be part
of the curriculum for EP training programs.

Introduction: It is well recognized that single site RV pacing can cause
LV function to deteriorate thus CRT is indicated for patients with an
EF of less than or equal to 50% who are likely to require RV pacing. It
is also recognized that successful CRT can significantly reduce mitral
regurgitation (MR) by improving papillary muscle function. It is not
well recognized that RV pacing can acutely increase preexisting mild to
moderate mitral regurgitation to the point where patients decompensate
and are considered for mitral valve intervention.
Methods: We recently encountered 6 patients with EFs > 50% who
developed clinically severe mitral regurgitation with the onset of RV
pacing despite maintain an EF of > 50%. Their charts were reviewed for
their outcome.
Results: All patients had mild to moderate mitral regurgitation prior to
the onset of RV pacing. One patient with prior pulmonary vein isolation
developed recurrent AF and severe mitral regurgitation within 2 weeks.
Reprogramming to avoid RV pacing resulted in spontaneous restoration
of NSR and return to baseline MR. Two patients were sent for surgical
mitral intervention one died 3 months later from multiple complications.
Three patients underwent upgrade to CRT with acute clinically significant
improvement in mitral regurgitation in two.
Conclusion: Single site RV pacing in patients with an EF of > 50% and
baseline mild to moderate mitral regurgitation can result in acute
clinically severe mitral regurgitation that can be corrected by avoiding RV
pacing or with CRT. Patients who develop clinically severe symptomatic
mitral regurgitation following device implantation should be referred
for CRT before resorting to mitral intervention. How these patients can
be identified before device implant remains to be determined. CRT may
improve mitral clip results in patients who are RV paced or have LBBB.
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ABLATION AND RFCA FOR PULMONARY VEIN ISOLATION
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Abstract
Introduction: Transcatheter Aortic Valve Replacement (TAVR) is an
emerging treatment for high risk surgical patients with severe aortic
stenosis. Permanent pacemaker (PPM) implantation for AV block
following TAVR is well described. Since the commencement of our TAVR
program we have implanted PPMs in patients who developed AV block
post procedure. We aimed to investigate the ongoing requirement of
ventricular pacing at 3 months following PPM implantation.
Methods: 351 patients (pts) underwent TAVR at our institution between
September 2008 and March 2015. 42 pts underwent PPM implantation at
a median of 6 days following TAVR. 35 pts for AV block (17 permanent: 18
transient), 3 pts for sick sinus syndrome and 1 patient for heart failure. 3
pts had a PPM inserted at >30days post TAVR and were excluded from this
study. A PPM interrogation was performed at 3 months post implant to
determine the underlying rhythm.
Results
Three months after PPM implant for AV block, 32 pts underwent PPM
interrogation. 3 pts had their PPM followed up at a different institution and
were excluded. Of the patients who underwent follow up at our institution,
69% (22 pts) had 1:1 AV nodal conduction at rate of 100bpm or atrial
fibrillation with a ventricular rate >50bpm. 31% (10 pts) remained in AV
block and were pacemaker dependent at three months.
Conclusions: A considerable portion of patients, who underwent PPM
implantation for AV block following TAVR recovered significant conduction
at 3 month follow up and were no longer pacemaker dependent. The
programming of algorithms to minimise ventricular pacing (AV search
hysteresis) should therefore be strongly considered in all patients post
TAVR.
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Abstract
Introduction: Cryoballoon ablation (CBA) is a newly merged method for
pulmonary vein isolation (PVI). However, the characteristics of Injury
circumscription(IC) between CBA and radiofrequency catheter ablation
(RFCA) have yet to be fully described.
Methods: Twenty-six patients with symptomatic, drug-refractory
Paroxysmal AF were enrolled. Three-dimensional (EnSite-NavX, SJM,
USA) electroanatomic reconstructions of the left atrium (LA) were created
and a high density voltage mappings were performed . IC of CBA (CryoIC) was define as a circumferential board of low voltage (≤0.4mV) area
around the ipsilateral PVs according to the post PVI voltage mapping. A
circumferential circle connecting the six markers around ipsilateral PVs
entrance was determined, which was defined as the IC of hypothetical
RFCA (RF-IC). The area and distance between IC of CBA and hypothetical
RFCA were measured and compared as well.
Results: The surface area of left PVs of Cryo-IC showed a smaller trend
compared with that of RF-IC, while it was comparable in the right PVs In
the majority of patients, the shape of RF-IC was oval, while that of Cryo-IC
appeared be an Arabic numeral “8”, because of the significant shortness
of the horizontal middle lines on both side (left PVs:20.23±8.10 mm vs
25.04±5.08 mm, p =0.004; right PVs:19.92±7.49 mm vs 25.96±4.69 mm,
p<0.001). The lower line of left PVs and upper line of right PVs were also
significant shorter in Cryo-IC. Furthermore, the vertical lines of Cryo-IC
on the left showed a longer trend compared with that of RF-IC, and the
difference on the right side demonstrated statistic significance. All the
upper, middle, and lower distance between Cryo-IC of two sides on the
posterior LA were significant longer than that of RF-IC.
Conclusions: Compared to hypothetical RF ablation, the IC created
by cryoballoon ablation was significant narrower. Hence, although
cryoballoon ablation is sufficient for PVI in the majority of patient with
PAF, it may not be an ideal selection for patients who need wide area PV
antrum substrate modification.
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AQS PATTERN WITH DEEP DOWNSTROKE IN UNIPOLAR
ELECTROGRAM IS A SPECIFIC INDICATOR FOR
SUCCESSFUL ABLATION OF WPW SYNDROME

ELECTROPHYSIOLOGICAL PROFILE OF ATYPICAL AV
NODAL REENTRANT TACHYCARDIA
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Abstract

Introduction: Bipolar and unipolar mapping are the two most commonly
used modalities during catheter ablation of Wolff-Parkinson-White
(WPW) syndrome. However, the detailed morphological characteristics
of unipolar electrogram (EGM) in mapping the ablation targets of WPW
syndrome are not well investigated.

Introduction: The different criteria to classify the atypical AVNRT into
various subforms have been found to be imprecise. This study aimed at
assessing the electrophysiological profile of atypical AVNRT and clinical
usefulness of identifying its various subforms.

Methods: ninety-one consecutive patients (58 men; mean age: 41.0±14.2
years) with WPW syndrome( type A 59, type B 32) were randomly received
bipolar and unipolar mapping(group A, 48) or only bipoalr mapping
(group B, 43). The AQS EGM was defined as an A wave closely connected
with a deep downstroke QS (V wave) in unipolar EGM (Figure). The time
of accessory pathway (AP) blocked after RF application, numbers of RF
lesions, and total procedure time were recorded.
Results: All the patients in both groups were successfully ablated
without complication. In group A, AQS unipolar EGMs were recorded in
45 patients(93.8%) at site of AV fusion with the earliest V wave in bipolar
EGM. The sensitivity, specificity, positive predictive value, and negative
predictive value of the AQS EGM in predicting effective ablation were
93.8%, 90.3%, 89.9% and 94.1%, respectively. Compared with bipolar
mapping, AQS unipolar EGM was easy to recognize, and AQS unipolar
mapping could shorten the time of AP blocked after RF application
(1.9±1.2s vs 4.1±3.8s, p<0.05), reduce numbers of RF lesions(2.5±1.3 vs
4.5±3.3, p<0.05) and total procedure time(61.9±24.2min vs 84.1±13.8min,
p<0.05). No tachycardia recurrence was recorded in 8-24 months followup in both groups.
Conclusion: The AQS unipolar EGM is an easily identified and highly
specific indicator for successful ablation of WPW syndromes.

Methods: This was a retrospective analysis of the data of all patients who
underwent RF ablation for AVNRT during May 2014 to May 2015. Diagnosis
of AVNRT was done with standard diagnostic criteria. Atypical AVNRT
was characterized as 1) fast-slow if the AH was 200ms and AH/HA>1
with VA>60ms and 3) indeterminate if there was AH>200ms but AH/HA<1
or AH1 or with variable intervals during the same or different episodes.
Clinical, ECG and electrophysiological characteristics were studied.
Results: Out of 194 patients of AVNRT, 10 patients (5.15%) had atypical
AVNRT. Mean age was 35.4±6.8 years with 7 patients (70%) being male.
Dual AV nodal physiology was demonstrated in 4 patients (40%). Atypical
AVNRT was induced in 50% of patients by PES from ventricle alone.
Mean TCL was 326.50 ± 63.38ms. Mean septal VA interval was 152.20
± 55.02ms. 80% of patients had earliest retrograde A in proximal CS.
During tachycardia, mean AH interval was 133.40 ±38.73ms (range, 74
to 202ms) and mean HA interval was 193.60 ± 56.43ms (range, 126 to
312ms). The AH/HA ratio was 1 in 2 patients (20%). In 7 patients (70%)
with AH/HA 200ms(slow-slow). In 2 patients (20%) the type of AVNRT was
indeterminate. Pseudo V-A-A-V response was seen during entrainment
from RV in 6 patients (60%). Slow pathway modification cured all patients,
irrespective of the classified subform.
Conclusion: There is significant overlap amongst various measured
intervals for classifying atypical AVNRT. Similar therapeutic approach in
all types, limits the clinical utility of subclassification of atypical AVNRT.
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VT ABLATION AS A FIRST LINE SECONDARY PREVENTION
STRATEGY IN PATIENTS WITH ISCHEMIC HEART DISEASE.

ARRHYTHMIC EVENTS DURING HEAD UP TILT TEST USING
SUBLINGUAL NITROGLYCERINE PROVOCATION
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Abstract

Introduction: ICD is the gold standard in preventing SCD in patients with
VT and a history of myocardial infarction. However, there is vast number
of patients who cannot afford ICD therapy in our region. This study was
to seek effectiveness of VT ablation as a first line secondary prevention
strategy in such patients.

Introduction: Head up tilt test is recommended in patients with
uncertain syncope when syncope is suspected to be of reflex origin.
Serious ventricular arrhythmias have been reported during HUTT
using isoprenaline for provocation. This study was done to assess the
frequency of arrhythmias during HUTT using sublingual nitroglycerine for
provocation.

Methods: 20 patients of hemodynamically tolerated monomorphic VT
with history of prior MI, who underwent VT ablation as a sole strategy for
secondary prevention during 2012 to 2014 were studied. All patients were
not affording for ICD. VT ablation was done during activation mapping of
clinical VT, using electroanatomical-mapping system. All inducible VTs
were ablated; following which extensive substrate modification was done.
Procedural success was defined as no inducible VT. Antiarrhythmic drugs
were prescribed only in patients with procedural failure. 6 months to 18
months follow up was studied for any recurrence of arrhythmic event or
death due to arrhythmia.
Result: 15 patients (75%) were male, with mean age 53.4±1.8 years. 14
(70%) patients had anterior infarction and 6 (30%) patients had inferior
infarction. All patients were in NYHA class II at the time of the procedure
with mean LVEF of 37±1.4%. 7 patients (35%) had received antiarrhythmic
drugs for the treatment of VT prior to ablation. Mean TCL of induced
VT was 349±10.87ms (range, 280 to 480ms). 1 to 3 morphologies of VTs
were inducible during electrophysiology study. Procedural success was
achieved in 17 patients (85%). Patients with failed procedure had anterior
location of myocardial infarction, multiple inducible VT and lower LVEF
(mean 30%, P=0.014) compared to patients with procedural success. One
patient had recurrence of VT at 9 months of follow up.
Conclusion: In patients with VT and history of myocardial infarction, VT
ablation is useful as a first line secondary prevention strategy in patients
with mild/moderate LV dysfunction, who cannot afford ICD therapy.
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Methods: The data of 903 patients with suspected neural mediated
syncope was studied, who underwent HUTT with nitroglycerine challenge
if required, during 2008 to 2015. Patients were subjected to passive head
up tilt at 60 degree for 45 minutes, followed, if negative, by 20 minutes of
tilt with 400 micrograms of sublingual nitroglycerine.
Result: Out of 903 patients, 816 patients require provocation with
sublingual nitroglycerine. Mean age was 42.34±22.69 and 67.9% were
male. The incidence of total arrhythmic events during tilt response
was 60.13%. The incidence of arrhythmias during passive tilt was 4.6%
(sinus tachycardia 0.9%, sinus bradycardia 3.7%). During nitroglycerine
provocation incidence of arrhythmias was 62.2% (sinus tachycardia 35.9%,
sinus bradycardia 23.7%, sinus arrest 2.1%, AV block 0.3% and VF 0.1%).
AV block was transient and recovered with intravenous atropine. One
patient, who developed VF after provocation with NTG required CPR and
was found to have critical CAD on coronary angiogram.
Conclusion: The incidence of serious arrhythmias during HUTT with
sublingual nitroglycerine is extremely low. Majority of arrhythmias are
part of the neurocardiogenic response.
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RF ABLATION OF ELECTRICAL STORM IN PATIENT WITH
ACUTE ANTERIOR WALL MI AND POST PTCA +STENT OF
LAD WITH SLOW FLOW.

VT ABLATION IN PATIENT WITH SCAR DUE TO OLD
ANTERIOR WALL MI WITH DUAL CHAMBER ICD WITH
RECURRENT ICD SHOCK
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Abstract

Abstract

Fifty year old male presented with Extensive Acute anterior wall MI
underwent PTCA+stent of proximal LAD with slow flow.He immediately
developed VT storm requiring around 20 DC shock. Put on Amiodarone
infusion and Betabloker but instead he got incessant NSVT so that he was
more NSVT beat than Sinus beat .
He was taken for RF ablation by Navix system and on the table he
needed DC shock for fast VT with CL of 250 beats /min. By targeting slow
conducting zone in scar and ablating fractionated potentials and isolated
potentials in scar pt.was free of NSVT and no VT was inducible thereafter.
The procedure was done on IABP support.

Sixty eight year old male is a case of old anterior wall MI.He underwent
PTCA and stent of LAD and RCA. His LVEF was 20-25%. He was given dual
chamber ICD for primary prevention eight month back. Now he received
several ICD shock for VT.
He underwent substrate mapping in sinus rhythm by using St.Judes Navix
system and fracionated potentials and diastolic potentials were mapped in
the scar and ablated these potentials simultaneously. No preablation VT
induction or post ablation VT induction was done because of low LVEF and
development of Acute pulmonary edema.Pt.developed cardiac tamponade
after seven hour which was tapped and pericardial leak was sealed with
Histacryl glue without recurrence of pericardial tamponade or VT .No VT
occurred after three months of follow up.

Conclusion: Electrical Storm needs 3D mapping of Scar and ablation of
slow conducting zone in scar to make patient free of VT

Conclusion: Rf ablation of fractionated potentials and late potentials in
scar leads to nongeneration of VT as two third of VT circuit lies in Scar
sustained due to slow conducting myocardium represented by fractionated
potentials or late potentials.

RF ABLATION OF IDIOPATHIC LEFT VENTRICULAR VT
FROM ANTERIOR FASCICLE.
Authors
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Abstract
Tachycardia with RBBB and RAD morphology. He underwent EP study at
the age of 16 years which confirmed VT but was not ablated that time.
Echo showed structurally normal heart with LVEF 45%.
During EP study VT was frequently inducible by PES and even single VES.
VT was confirmed to be reentrant mechanism and was mapped with
fractionated potential in proximal part of anterior fascicle in LV. RF
ablation at that site was successful. After conversion to sinus rhythm
large Purkinje potential seen at ablation site suggest its involvement.Over
four months of follow up VT did not recurred.
Conclusion: Idiopathic LV VT from anterior fascicle was rare but if presnt
can be ablated by standard 2D EP system.
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LONG-TERM OUTCOME OF NON-SUSTAINED
VENTRICULAR TACHYCARDIA IN STRUCTURAL NORMAL
HEART

A PATTERN OF ATRIAL FIBRILLATION IS STRONGLY
ASSOCIATED WITH PROGNOSIS OF CARDIOGENIC
CEREBRAL EMBOLISM.
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Abstract
Introduction: The impact of non-sustained ventricular tachycardia (NSVT)
on the risks of thromboembolic event and clinical outcome without
structural heart disease remain undetermined. This study was aimed to
evaluate the association between the NSVT and clinical outcomes.
Methods: The study population was retrieved from the “Registry of
24-hour ECG monitoring at Taipei Veterans General Hospital” (REMOTE
database) with 5903 patients between January 1, 2002 and December
31, 2004. Of them, 3784 patients without sustained VT, structural heart
disease, and permanent pacemaker were studied. NSVT was defined as 3
or more consecutive beats arising below the atrioventricular node with an
RR interval of <600 ms (>100 beats/min) and lasting < 30 seconds.
Results: There were 776 deaths, 638 cardiovascular (CV)-related
hospitalizations, 2042 hospitalizations for any reason, 350 ischemic
strokes, 659 thrombo-embolic events (transient ischemic attack or
ischemic stroke), 260 new-onset atrial fibrillation (AF), and 368 newonset heart failure (HF) in mean follow-up duration of 10 ± 1 years. In
multivariate analysis, presence of NSVT was an independent predictor for
death (hazard ratio [HR]: 1.362, 95% confidence interval [CI]: 1.071-1.731),
ischemic stroke (HR: 1.420, 95% CI: 1.002-2.011), CV hospitalization (HR:
1.409, 95% CI: 1.078-1.841), and new-onset HF (HR: 1.646, CI: 1.1902.275).
Conclusions: Presence of NSVT was independent risk factor for ischemic
stroke, CV hospitalization, and new-onset HF. This finding suggests that
NSVT is not a benign disease, and early intervention may prevent the poor
outcome in patients with normal structural heart disease.
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Abstract
Introduction: Recent researches described that patients with persistent
or permanent atrial fibrillation (PeAF) had higher ratio of cardiogenic
cerebral embolism (cCE) than the patients with paroxysmal atrial
fibrillation (PAF). However, little is known about that a pattern of atrial
fibrillation is associated with neurological prognosis and findings of
clinical imaging of cCE.
Methods: In consecutive 557 patients with ischemic stroke admitted to
our stroke care unit between January 2012 and October 2014, 161 patients
were diagnosed as new-onset cCE with atrial fibrillation (87 cases with
PAF and 74 cases with PeAF) by specialists of neurology. We analyzed
retrospectively the difference of the neurological severity assessed by
National Institute of Health Stroke Scale (NIHSS) score in the setting
of admission and of the volume of stroke area measured by magnetic
resonance imaging (MRI) or computed tomography (CT) between PAF and
PeAF groups.
Results: The patients with PeAF had higher medication rate with oral
anticoagulants (PeAF : 31% vs PAF : 5.8%, p < 0.0001) , higher rate of
prehistory of heart failure (PeAF : 23% vs PAF : 10%, p=0.03) and larger
left atrium (PeAF : 40mm vs PAF : 36mm, p=0.0003). A NIHSS score
were significantly worse in PeAF group than PAF group (the peak NIHSS
score of PeAF ; 16 ± 1.2 vs PAF : 8.5 ± 1.1, p < 0.0001, and NIHSS score on
discharge of PeAF : 12 ± 1.1 vs PAF : 5.0 ± 0.98, p < 0.0001 ). The ratio of
transient ischemic attack were significantly higher in PAF group (PeAF
: 11% vs PAF : 23%, p = 0.043). And the volume of infarction lesions
were significantly larger in PeAF group (106 ± 10 milliliter vs 22.2 ± 9.1
milliliter, p < 0.0001 ). Multiple linear regression analysis showed PeAF
was strongly correlated with higher NIHSS score (Coefficient : 7.3, 95%CI
; 4.0-11, p = 0.0001) and larger volume of infarcted lesion (Coefficient : 80,
95%CI ; 49-110, p = 0.0001).
Conclusions: Although the PeAF patients with cCE had higher rate
of anticoagulation than PAF patients and had same CHADS2 score as
PAF patients, PeAF patients would have more serious manifestations
and severer findings of brain MRI and CT than PAF patients in this
retrospective study.
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A CASE OF MITRAL ISTHMUS DEPENDENT ATRIAL
TACHYCARDIA MASQUERADING AS TYPICAL ATRIAL
FLUTTER ON 12-LEAD ECG.

PREVALENCE AND CLINICAL OUTCOME OF PHRENIC
NERVE INJURY AFTER ATRIAL FIBRILLATION CATHETER
ABLATION
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Abstract
Introduction: Although cavotricuspid isthmus(CTI)-dependent
counterclockwise atrial flutter( typical AFL ) is characterized by negative
saw-tooth morphology wave (F-wave) in the inferior leads, several cases
of atrial tachycardia (AT)mimicking typical AFL on 12-lead ECG have been
reported.
Methods: 51-year-old male had undergone radiofrequency ablation for
long-lasting atrial fibrillation previously. Pulmonary vein isolation, left
atrium(LA) posterior box isolation, mitral isthmus(MI) ablation and CTI
ablation had been performed.He presented with symptoms of palpitation
3 months after the procedure.ECG showed regular narrow QRS complex
tachycardia with F-wave in the inferior leads like typical AFL. Ablation
against this AT was performed.
Results: AT was entrained by pacing 20ms shorter than the AT cycle
length(CL):295ms. Post-pacing interval at the right atrial lateral site
and at the LA roof was 355ms and 300ms respectively. Therefore, We
constructed a left atrial activation map using CARTO.The tachycardia
mapping demonstrated AT was clockwise MI dependent AT. AT CL was
prolonged and AT was terminated finally with lateral-medial MI block
during MI ablation. Bi-directional MI block and CTI block were confirmed.
Thereafter AT and AF could no longer be inducible by progressive protocol.
He has been free of AT and AF during 15 months follow-up period.
Conclusions: To the best of our knowledge, this is the first report of
MI dependent AT masquerading as typical AFL on 12-lead ECG in the
presence of CTI block. Block in a clockwise at the CTI created 12-lead ECG
masquerading as typical AFL during clockwise MI dependent AT.
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Abstract
Introduction: Phrenic nerve injury (PNI) is known as an important
complication during atrial fibrillation (AF) ablation. The purpose of
this study was to investigate the incidence and outcome of PNI after
AF catheter ablation using radiofrequency (RF) energy and the factors
associated with its occurrence.
Methods: This study consisted of consecutive 3,973 patients with AF
ablation between January 2004 and September 2013. This study didn’t
include the patients who did not complete 12 months of follow-up after
AF ablation. We compared the symptoms and chest X-ray before the
procedure with after. Diaphragmatic palsy due to PNI was defined as
the hemi-diaphragmatic elevation on fluoroscopy or chest X-ray. During
ablation, the radiofrequency delivery was discontinued as soon as
decreased motility of the diaphragm was observed on fluoroscopy. Followup was performed every 3 months. Normalization of chest images was
considered as complete clinical recovery.
Results: After ablation, PNI (39 right, 1 left) was observed in 40 patients
(1.0%; 26 male, 62±11 years). Of the patients, 11 (27.5%) had slight
dyspnea on exertion, whereas the remaining 29 (72.5%) had no symptoms.
PNI occurred during ablation of superior vena cava (SVC) (n=22), right
superior pulmonary vein (RSPV) (n=15), right atrium (n=2) and the left
atrial appendage (n=1). PNI recovery occurred within 24 hours in 11
patients. In all the remaining patients, PNI recovery was observed after
6±4 months (1 to 15 months). Complete recovery occurred within a year
in 37 patients. Two patients of the remaining recovered after 13 and 17
months respectively. Only one patient did not recovered completely after
31 months.
Conclusions: PNI occurred in 1.0% during catheter ablation procedures,
particularly those targeting the RSPV and the SVC. This study suggested
PNI was a common complication of AF ablation but almost all PNI could
functionally recover.
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THE IMPACT OF EPICARDIAL FAT VOLUME ON LEFT
ATRIAL ELECTROANATOMICAL REMODELING IN PATIENTS
WITH ATRIAL FIBRILLATION

IMAGING FEATURES ASSOCIATED WITH TRANSMURAL
ELECTROPHYSIOLOGICAL SUBSTRATE IN SCAR-RELATED
VENTRICULAR TACHYCARDIA
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Abstract

Abstract

Introduction: Several study reports that left atrial low-voltage zones
(LA-LVZs) was associated with atrial fibrillation (AF) recurrence after
pulmonary vein isolation.
LA-LVZs were more frequency observed in patients with metabolic
syndrome.
The aim of this study was to assess the relationship of epicardial fat and
LA-LVZs area.

Introduction: Scar-related ventricular tachycardia (VT) arises from
specific substrate according to etiology. We sought to evaluate the
relationship between wall thinning (WT) on multi-detector computed
tomography (MDCT) and local abnormal ventricular activity (LAVA) in
ischemic cardiomyopathy (ICM), post-myocarditis (PMC) and dilated
cardiomyopathy (DCM) patients.

Methods: We analysed consecutive 61patients (46men and 15women)
with atrial fibrillation (age 63.4±10.2 years; persistent AF 40.9%) who
underwent pulmonary vein isolateon (PVI) and voltage mapping.
Left atrial voltage maps during sinus rhythm were acquired using a highdensity, 20-pole catheter (915 ±330 sites/map) and constructed using
NavX to identify LVZs (<0.5mV).
All patient underwent cardiac and abdominal CT preoperatively.
Using a 3D workstation, epicardial fat volume (EFV) and abdominal
subcutaneous fat area (AFA) were measured by assigning Hounsfield units
ranging from -190 to -30.
Results: Voltage maps revealed LA-LVZs in 34 patients (LVZs-group; 56%)
and no LA-LVZs in 27 (no-LVZs-group; 44%).
EFV was 72.6±24.8 (range, 48.4 to 128.6ml) and AFA was 88.4±34.6 (range,
52.4 to 128.8cm2).
EFV of LVZs-group was higher than that on no-LVZs-group (94.4±28.4 vs
66.2±26.0cm2).
A positive correlation was found between AFA and the LVZs (r=0.30,
p=0.02).
A positive correlation was also found between EFV and LVZs (r=0.43,
p=0.01).
Multivariate analysis revealed that an increased EFV was significant
predictors of LVZs (OR: 1.22 per 10ml, 95% CI: 1.04-3.30, p=0.03)
Conclusions: Our data demonstrated that increased EFV was associated
with the development of left atrial electroanatomical remodeling. It was
useful to measure the EFV preoperatively for detecting progression of LA
remodeling.
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Methods: 42 patients (58±13y, 40 male, 22 ICM, 11 PMC, 9 DCM)
underwent MDCT before a combined endo/epicardial VT ablation
procedure. WT (<5mm) and severe WT (<2mm) on MDCT were segmented
and registered to the 3D-mapping system. These imaging features were
compared to the prevalence of endo/epicardial LAVA during sinus rhythm.
Results: WT and severe WT were found on MDCT in 36(86%) and 20(48%)
with mean area of 42±37 and 26±24cm2. Severe WT was frequently
detected in ICM (ICM 77% vs. PMC 27% vs. DCM 0%, P<0.001). LAVA were
frequently observed on the endocardium in ICM (ICM 27[15-40] vs. PMC
0[0-6] vs. DCM 4[0-18] points/map, P<0.001) and on the epicardium in
PMC (ICM 19[12-41] vs. PMC 55[43-83] vs. DCM 24[0-45] points/map,
P=0.005). LAVA were found on opposing endo- and epi- cardial surfaces
more frequently in regions with severe WT (91% in 5mm, P<0.001).
Endocardial LAVA in ICM and epicardial LAVA in PMC predicted the
presence of opposite facing LAVA with 78/48% and 79/98% of sensitivity/
specificity, moreover severe WT on MDCT predicted epicardial LAVA in ICM
and endocardial LAVA in PMC with 89/100% and 100/100% of sensitivity/
specificity, respectively.
Conclusion: Severe WT on MDCT predicts transmural VT substrate and
accordingly the need for a combined endo/epicardial ablation procedure in
scar-related VT.
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PREVALENCE AND CHARACTERISTICS OF FOCAL AND
LOCALIZED REENTRANT ATRIAL TACHYCARDIA AFTER
DRIVER BASED AF ABLATION

THE EFFECTIVENESS OF THE NON CONTACT MAPPING
SYSTEM FOR TREATMENT OF FOCAL LEFT ATRIAL
TACHYCARDIA AFTER SEVERAL ATRIAL FIBRILLATION
ABLATION PROCEDURES.
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Abstract
Background: Specific noninvasive signal processing was applied to
identify drivers in persistent atrial fibrillation (PsAF). We aimed to
characterize atrial tachycardia (AT) occurring during PsAF ablation of
drivers.
Methods: A total of 270 PsAF patients (60±10 y, 9±10 months, 65
longstanding) who underwent driver based ablation was enrolled in
this study. The reconstructed unipolar AF electrograms acquired from
252 body-surface electrodes were used to identify AF drivers. The
regions hosting drivers were targeted for ablation with the endpoint
of AF termination. We investigated the anatomical prevalence and
characteristics of AT associated with the driver targeted ablation.

Authors
Tsugiyoshi Yamazaki, Sou Takenaka, Tatsuhiko Murase, Houjou Sasaki,
Akihiko Ueno, Hideo Takahashi, Yasuhide Tsuda, Noritoshi Ito and Hiroshi
Fukunaga. Kawasaki Saiwai Hospital, Kawasaki-shi, Japan, Toda Central
Genral Hospital, Toda-shi, Japan

Disclosures
T. Yamazaki: None. S. Takenaka: None. T. Murase: None. H. Sasaki:
None. A. Ueno: None. H. Takahashi: None. Y. Tsuda: None. N. Ito:
None. H. Fukunaga: None.

Abstract
A 72-year-old female with recurrent persistent atrial fibrillation
underwent twice sessions of radiofrequency (RF) catheter ablation
previously. Three years after procedure, she was referred to emergency
room of our institution for persistent palpitation. On arrival at our
hospital, a 12-lead electrocardiogram showed narrow QRS tachycardia
with a heart rate of 100 beats per minute. An intra-venous bolus
injection of adenosine was ineffective for terminating or suppressing her
tachycardia. We diagnosed her tachycardia as atrial tachycardia (AT) and
an electrophysiological study was performed. The three-dimensional
(3D) mapping with Ensite NavX™ system revealed that low voltage area
of left atrium (LA) spread over posterior wall (Box isolation) and mitral
isthmus (between left inferior pulmonary vein and mitral annulus). The
entrainment and 3D activation map of the LA during AT revealed focal
AT with a site of earliest activation in the lower posterior LA. The RF
application at the site terminated AT immediately and AT has never been
recurred ever since.

Results: AF was terminated in 198 patients (73%) by driver-based ablation
with radiofrequency time of 31±21 min. Mode of termination was sinus
rhythm in 66 (33%) and AT in 132 (67%) patients. In 312 ATs occurring
during procedure 206 ATs were diagnosed (128 macro-reentry, 78 focal/
localized-reentry). Macro-reentry AT included common atrial flutter in
45 patients, perimitral flutter in 48 patients and roof dependent flutter in
35 patients. In focal/localized-reentry ATs, 63 (81%) ATs were originating
from the driver region with a distance of 12±11 mm from the core, in
which origin of 39 (50%) ATs were located in driver regions that were not
ablated during AF. Ninety-nine % of focal/localized reentrant ATs were
successfully interrupted by ablation.
Conclusions: In addition to macro-reentries focal/localized-reentrant ATs
are frequently associated with driver targeted ablation. They originate
from the AF driver regions suggesting a continuity of mechanisms from
AF to AT.
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Abstract
We report a case with cardioversion-tolerant long-standing persistent
atrial fibrillation (AF), which was successfully converted to sinus rhythm
by low voltage zone-guided substrate modification. A 54-year-old male
was referred to our hospital with persistent AF pointed out at the health
examination in 2002. Since then, he had taken anticoagulant therapy. In
2015, he was admitted to our hospital for dyspnea due to congestive heart
failure. After taking control of heart failure, he underwent radiofrequency
catheter ablation. After pulmonary vein isolation, internal cardioversion
with 30J was delivered through BeeAT ™ catheter inserted coronary sinus.
However AF couldn’t be terminated. The three-dimensional mapping with
Ensite NavX ™ system was performed to estimate low voltage zone (LVZ)
in the left atrium (LA) during AF. LVZ had spread over a wide range of LA,
especially anterior wall. As 2nd cardioversion was unsuccessful after LA
roofline ablation, we performed LA anterior line ablation along with LVZ
between roofline and mitral annulus guided by Ensite NavX ™. After that
procedure, internal cardioversion could convert AF to sinus rhythm. He is
doing well without any recurrence.

RFCA OF COEXISTING ARRHYTHMIAS IN PATIENTS WITH
PAROXYSMAL ATRIAL FIBRILLATION UNDERGOING
CRYOBALLOON ABLATION
Authors
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Abstract
Introduction: Despite the efficacy and safety of cryoballoon ablation
(CBA) for pulmonary vein isolation (PVI) in patients with paroxysmal atrial
fibrillation (Paro-AF), radiofrequency catheter ablation (RFCA) need be
performed when coexisting of other arrhythmias.
Methods: From Feb 2014 to June 2015, CBAs were performed in forty
patients with Paro-AF. Electrical isolation of all four PVs was verified
using achieve catheter. Then coexisting arrhythmias were induced
by isoprenaline infusion, electrophysiological study (EPS) and ATP
provocation test. Induced coexisting arrhythmias were ablated using
RFCA.
Results: In 141/160(88.13%) of PVs, acute PVI were achieved with
the usage of CBA, the remain 19 PVs were successfully isolated by
radiofrequency ablation (RFCA). Fifteen coexisting arrhythmias were
found in fourteen patients(14/40,35%), including eight with atrial
flutter ( five were induced in the procedure, three were diagnosised by
documented ECG before the procedure) , three with supraventricular
tachycardia ( two were atrioventricular node reentrant tachycardia, one
was atrioventricular reentrant tachycardia), three with non-PV trigger
from superior vena cava (SVC), one with premature atrial contractions.
All the coexisting arrhythmias were successfully abolished by RFCA,
guided with Ensite-NavX electroanatomic mapping system. Apart from
two cases of phrenic nerve palsies, no other complications were observed.
During a mean follow-up time of 9.15±3.67 months, there were five(12.5%)
recurrence of AF and no recurrence of coexisting arrhythmias.
Conclusions: Cryoballoon ablation provides a convenient method for PVI.
However, coexisting arrhythmias occurred in more than 1/3 of patients
and can be cured by RFCA successfully.
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ATRIAL FIBROSIS AND RAGE EXPRESSION IN THE
HUMAN LEFT ATRIUM WITH ATRIAL FIBRILLATION

TRENDS IN SUDDEN CARDIAC ARREST IN SOUTH KOREA:
ANALYZED FROM NATIONAL HEALTH INSURANCE
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Abstract
Introduction It has been reported that receptor for advanced glycation
end-products (RAGE) play significant roles in the cardiac fibrosis.
Nonetheless, the precise relationships between RAGE pathway and atrial
fibrosis are not well studied.
Methods We collected human left atrial (LA) tissues from 25 patients
who underwent mitral valvular surgery (20 patients: permanent atrial
fibrillation [AF], 5 patients: sinus rhythm). We quantified the expressions
of RAGE and other proteins by western blot and conducted histological
evaluations.
Results 1. Mitral valve disease (MVD) patients with AF show more
RAGE expression and myocardial fibrosis in LA than MVD patients with
sinus rhythm. 2. Expression of RAGE, expression of angiotensin II type
1 receptor, LA diameter, and LA volume index had significantly positive
correlations with LA fibrosis. In multiple regression, independent factors
associated with progression of LA fibrosis were LA diameter (beta
0.43, p=0.008) and RAGE expression in LA (beta 9.67, p<0.001). 3. RAGE
expression in LA had significantly positive correlations with expressions
of von Willebrand factor (r=0.659, p<0.001), vascular endothelial cadherin
(r=0.757, p<0.001), ICAM-1 (r=0.568, p=0.003), and PECAM-1 (r=0.423,
p=0.035) in LA. 4. RAGE expression in LA was significantly higher in
patients with severe MS than in those without (p=0.013).
Conclusion In patients with valvular AF, RAGE expression in LA was
related with atrial fibrosis, and had positive correlation to other proteins
representing structural remodeling and endothelial dysfunction. This
result indicates a role of the RAGE pathway in the arrhythmogenic
structural remodeling of human LA with AF.

Introduction Sudden cardiac arrest (SCA) is a major clinical and public
health problem. South Korea is aging faster than any other country, and
the disease spectrum has changed profoundly in the last few decades.
The purpose of this study was to investigate the change of the incidence
and outcome of SCA over the past ten years.
Methods:With the use of the National Health Insurance Database Cohort
(NHID-Cohort) consisting of one million patients from 2003 through 2013,
we identified the patient with sudden cardiac arrest using ICD-10 code I46.
Results In all, 5,675 (0.56%) patients with SCA were identified between
2003 and 2013. SCA occurred more frequent in men (59.3%) than women
(40.7%) (p<0.001). The age and gender adjusted annual incidence of
SCA increased by 46.9% from 30.9 in 2003 to 45.4 in 2013 (per 100,000
person-year, p<0.001). The increase of SCA was particularly predominant
in patients with ≥60 years of age (from 160.0 to 238.9 per 100,000 personyear, p<0.001) and those with low economic status (from 31.5 to 65.9 per
100,000 person-year, p<0.001). Health care cost per 100,000 person-year
also increased from $65,866 in 2003 to $241,534 in 2013 (p<0.001). Risk
adjusted rates of survival to discharge increased from 8.9% in 2003 to
13.2% in 2013 (adjusted rate ratio per year, 1.05; 95% CI, 1.02 to 1.08; p
for trend <0.001). This improved survival was attributable to increased
survival rate in the young and middle aged population (age <60 years).
Conclusion The incidence of SCA in South Korea continues to rise over
the past ten years, especially in elderly people. Outcome of SCA were also
improved due to increased survival rate in the young and middle aged
population (age <60 years).
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Abstract

Abstract

Introduction: Although complex aortic plaque (≥4mm, mobile or
ulceration) is a signiﬁcant risk factor for thromboembolism and a
component of CHA2DS2-VASc score, the clinical importance of complex
aortic plaque in CHA2DS2-VASc score has not been well investigated.

Introduction: Myopotential oversensing is rare but important problem
for ICD patients. No previous report has cited regarding myopotential
oversensing in bipolar epicardial sensing lead.

Methods: Transesophageal echocardiography finding of 981 patients
with non valvular atrial fibrillation (AF) were retrospectively reviewed for
thromboembolic risk factors (aortic plaque, spontaneous echo contrast
[SEC] and left atrial appendage [LAA] emptying velocity).
Results: 1. Complex aortic plaque, severe SEC, and low LAA emptying
velocity (≤20 cm/s) were present in 8.3% (n=81), 4.1% (n=40) and 6.7%
(n=66) of patients, respectively. 88.9% (n=72) of patients with complex
aortic plaque didn’t overlap with patients with severe SEC or low LAA
emptying velocity. 2. The prevalence of complex aortic plaques increased
along with increase in CHA2DS2-VASc scores (p for trend <0.001). 3. In
a multivariate analysis, age (OR 1.07, 95% CI 1.03-1.10, p<0.001), male
(OR 2.34, 95% CI 1.29-4.24, p=0.005), and CHA2DS2-VASc score ≥2 (OR
3.33, 95% CI 1.42-7.77, p=0.005) were independently associated with the
presence of complex aortic plaque. 4. If we didn’t evaluate complex aortic
plaque, CHA2DS2-VASc scores could be underrated in about 10% patients
with CHA2DS2-VASc score ≥2 because of uncounted vascular diseases.
Conclusion: In non valvular AF patients, the presence of complex
aortic plaque well correlated with CHA2DS2-VASc score and almost
did not overlapped with thromboembolic risk factor in LA. In not a few
AF patients, it is possible to underrate CHA2DS2-VASc score due to
unevaluated complex aortic plaque.

Methods: N/A.
Results : A 65-year-old man visited our ICD clinic because of ICD alerm
ringing. The patient has advanced arrhythmogenic right ventricular
cardiomyopathy and refractory ventricular tachycardia treated with the
combination of optimal medication therapy, radiofrequency catheter
ablation, and single-chamber ICD. Because there was no proper place
with minimal required R wave amplitude to implant the right ventricular
lead endocardially, two epicardial leads had been sutured on the surface
of right ventricular as a bipolar sensing lead using a Y-connector under
thoracotomy. No appropriate ICD therapy to ventricular tachyarrhythmia
(VT) has been occurred for 15 years. However, in March 2014, the
patient got an urgent ICD check-up for ICD alarm, and ICD interrogation
revealed that the lead integrated alert (LIA) caused his ICD alarm. The
epicardial lead parameters including sensitivity, pacing threshold and
lead impedance were all intact on the other hand. Stored intracardiac
electrocardiogram revealed low amplitude, high-frequency noise with
the RR interval of 120ms or less as the cause for LIA. This noise can be
induced reproducibly by turn over behavior using the left arm, leading
the diagnosis of myopotential oversensing presumably by the brachial
muscles and/or the pectoralis major. LIA is an automated diagnostic
algorithm of lead failure, and is invoked when it meets two of three
criteria: abnormal lead impedance, very fast non-sustained VTs, and
sensing integrity counter (SIC). This patient met latter two criteria. By
lifestyle guidance and increased NID of 30/40 beats, eight months has
elapsed without any inappropriate shock deliver.
Conclusion: To our knowledge, this is the first report of myopotential
oversensing both in the ICD patient with bipolar epicardial sensing lead,
and as the cause of false-positive of LIA. We considered this case is worth
being aware of for cardiologist as ICD trouble that could happen.
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Abstract
Introduction: Acute disseminated encephalomyelitis (ADEM) could cause
hypothermia due to disorder of thermoregulation. Hypothermia develops
an argumentation of J-wave which often associated with ventricular
fibrillation (VF). However, association with ADEM and VF had not been
reported.
Method: N/A.Result:We presented a case of 44-year-old Japanese
men who suffered a cluster of repetitive VF due to early repolarization
syndrome (ERS) caused by disorder of thermoregulation after ADEM.
Four months prior to VF occurrence, he was admitted to another hospital
because of unconsciousness due to meningitis. Subsequent development
of ADEM had accompanied limb paralysis and breathing disorder
which required mechanical ventilation and a tracheotomy afterwards.
The patient was transferred to our hospital for further inspection of
his neuromuscular disease. However, from 8th our hospital day, his
body temperature dropped with minimal of 32.6 degrees and lasted.
At 14th hospital day, repetitive VF was suddenly occurred. Emergent
coronary angiography showed all coronary arteries were intact. 12-lead
electrocardiography showed prominent J-wave elevation in inferior and
lateral leads and reciprocal negative notch in right precordial leads. The
J-wave argumentation was observed just before the occurrence of VF by
monitor ECG. Blood examination showed that serum potassium level was
2.6 mEq/l. Together with those findings, we diagnosed that repetitive VF
and ERS caused by hypothermia and hypokalemia. We conducted the body
temperature management around 36 degrees and electrolyte correction,
and the lethal ventricular arrhythmias had not been occurred any more.

Abstract
Introduction: Prolonged Tpeak-Tend interval and Tpeak-Tend/QT ratio have
een shown to be markers of arrhythmogenesis in various cardiac
disorders. But its dynamicity is one of obstacles to predict fatal ventricular
arrhythmia. The present study investigated whether Tpeak-Tend is associated
with ventricular fibrillation inducibility after therapeutic hypothermia in
subjects with aborted arrhythmic sudden cardiac death.
Methods: The study group included 31 patients (24 males, age 39.1 +/- 7.6
years) presenting with arrhythmic sudden cardiac death (9 idiopathic VFs,
13 J-wave syndromes, 6 long QT syndromes, 6 others) in whom Tpeak-Tend,
Tpeak-Tend/QT, J wave amplitude were measured in ECG of the earliest
medical contact and during therapeutic hypothermia; these patients
underwent programmed ventricular stimulation.
Results: Sustained VF was induced in 9 patients (29%). Patients with
inducible VF showed a large Tpeak-Tend interval dispersion in the first ECG
(94.0 +/- 55.6 vs. 68.8 +/- 24.7 ms, P = 0.044) and a marked increase of
the dispersion during the therapeutic hypothermia (36.2 +/- 51.2 vs. -6.1
+/- 45.5 ms, P = 0.039) compared with those without arrhythmias. The
summation of J wave amplitude and QTc increased during therapeutic
hypothermia. However, it was not associated with VF inducibility.
Conclusions: The Tpeak-Tend interval dispersion and the augmentation of
the dispersion during therapeutic hypothermia are associated with VF
inducibility in aborted arrhythmic sudden cardiac death. But prognostic
value needs to be evaluated with ICD interrogation in further studies.

Conclusion: The ADEM could cause hypothermia as a result of
hypothalamic failure and subsequent ERS and concomitant VF. To our
knowledge, this was the first case of ERS and concomitant VF as a
complication of hypothermia after ADEM.
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Abstract
Background: The contact force (CF) between catheter tip and target tissue
has been shown to be a major influencing factor in providing effective
tissue lesion. On the other hand, second-generation cryoballoon (CB) has
been developed to optimize lesions in various settings of pulmonary vein
(PV) anatomies. Time- and adenosine-provoked early PV reconnections
(EPVR) and atrial capture by pacing along the ablation line after PV
isolation (PVI) can predict the recurrence of paroxysmal atrial fibrillation
(PAF).
Purpose: The aim of this study is to clarify the difference of the impact
on EPVR and atrial capture by pacing at PV antrum (PACE) between
CF-guided radiofrequency and second-generation big CB. Methods:
Forty patients with PAF underwent PVI using open-irrigated CF sensing
catheter (CF group: n=20) and second-generation 28mm CB (CB
group: n=20). In CF group, CF was kept between 10 and 20 g during
circumferential PVI. CB ablation was performed with at least two
applications of 180 and 120 sec in each vein. PACE was performed soon
after PVI. EPVR was provoked by both time and adenosine injection 30 min
and 60 min later after PVI.
Results: Acute PVI was achieved in all 40 PVs of 20 patients (100%) in
CF group and in 36 PVs (90%) of 16 patients (80%) in CB group. In four
patients of CB group, touch up ablation of remaining gaps was performed
and achieved PVI with the 8-mm tip focal cryoablation catheter. In CF
group, PACE captured atria in 2 site of one right PV and 7 site of 5 left PVs
in 5 patients, and EPVR were induced in 7 right PVs and 12 left PVs in 13
patients. In CB group, PACE captured atria in 23 site of 14 right PV and 18
site of 10 left PVs in 17 patients, and EPVR were induced in 2 right inferior
PVs in 2 patients. PACE captured atria more frequently in CB group than
CF group (p<0.01). On the other hand, EPVR were induced more often in
CF group than CB group (p<0.001). In CB group, the distribution of the site
captured atria by PACE were more frequent at anterior side in right PV
(p<0.01) and superior side in left PV (p<0.01).
Conclusion: From the insight of EPVR and atrial capture by PACE, CFguided radiofrequency PVI is preferable for wide area PVI and secondgeneration big CB PVI can achieve more durable PVI.
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Abstract
Introduction: Twin Atrioventricular nodes (Twin AVNs) are typically found
in right atrial isomerism heart, and corrected transposition of great
arteries and rarely in other congenital heart diseases. We found twin
AVNs in complex congenital heart disease not RAI not cTGA case.
Methods: We examined anatomical and electrophysiological aspect of
twin AVNs in not RAI not cTGA case, using 3D electroanatomical mapping
system (CARTO 3) using CT and echo image fusion.
Results: The case was 2yo boy. He was diagnosed as unbalanced
atrioventricular septal defect, hypo RV, pulmonary atresia, total
anomalous pulmonary vein connection. Atrial situs was solitus and
atrioventricular connection was concordant.
After TAPVC repair and BT shunt, PSVT occured. After Glenn operation
electrophysiological study was done. Twin AVNs positions were predicted
by CT and TEE. By mapping AV valve ring, we found 2 his electrogram in
opposit area as was predicted.. QRS fusion pattern changed by pacing
different part of atrium. Superior AVN had jump up phenomenon but
inferior AVN didn’t show marked jump up. Overdrive atrial pacing showed
bundle branch block pattern from superior AVN but not in inferior AVN. No
accesory pathway was found. Only one echo in inferior AVN by slow-fast
pattern. Each AVN had almost same refractory period.
Conclusions: TwinAVNs in not RAI nor cTGA is extremely rare. Detailed
anatomical mapping and electrophysiological study is mandatory.
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Abstract

Abstract

Introduction: Intracardiac echocardiography (ICE) has been recognized
as a useful modality for catheter ablation of ventricular arrhythmias
originating from the left ventricular anterior papillary muscle (APM) (VAAPM). However, the exact origin of VA-APM has not been assessed with
ICE during ablation procedures.

Introduction: Mass formation around the pacemaker implantation site
late after the implantation is very rare. In particular, there are few reports
describing a expanding hematoma around a pacemaker several years
after the implantation.

Methods: N/A
Results: A 52-year-old man with recurrent palpitation due to frequent
premature ventricular contractions (PVCs) was referred for catheter
ablation. 12-lead electrocardiogram showed monomorphic PVCs with
right axis deviation and right bundle branch block. A Holter monitoring
showed frequent monomorphic PVCs (42042 / day). 3D geometry of the
left ventricle (LV) including papillary muscles was created with CARTO
SOUND system. The activation map during PVCs demonstrated the
earliest activation at the proximal site of APM connecting to chordae
tendineae, which preceded the QRS onset by 100msec. Pace-map match
was observed at the distal site of APM with different S-QRS intervals.
The distal site of APM connecting to LV myocardium was identified
as the exit site of PVCs. PVCs were completely eliminated by several
radiofrequency applications delivered to APM. The left anterior hemiblock
was observed during the procedure, but it recovered the day after the
ablation.
Conclusions: ICE could detect the exact origin of PVCs originating from
APM in this case.
ICE and activation mapping with 3D anatomical mapping system may
identify the origin of ventricular arrhythmias originating from papillary
muscles. This method may also improve the efficacy and the safety of
catheter ablation for such arrhythmias.

Methods: N/A
Results: We report the case of a 75-year-old woman with sick sinus
syndrome who underwent a DDD pacemaker implantation in 2002. The
pacemaker generator was implanted subcutaneously on the left thoracic
side in the pectoral region. The patient noticed slight localized swelling
at the site of her pacemaker implantation 7 years after the implantation.
The mass had gradually expanded to a diameter of a fist, the size of
which was 37*51*47mm in 2013. The skin over the mass had neither heat
nor rubor. The mass was solid, not pulsatile, and nontender. The white
blood cell count, serum C reactive protein level, and blood culture were
not indicative of inflammation. We performed computed tomography
scan, echocardiography, and needle biopsy, and the mass was diagnosed
as an expanding hematoma. We excised the mass and exchanged the
pacemaker generator. We could not find any bleeding source. New
generator was implanted in the new pocket which was made under the
fascia of greater pectoral muscle. Histopathological examination revealed
that the mass was a chronic expanding hematoma.
Conclusions: We report the rare case with development of chronic
expanding hematoma around the pacemaker implantation site. This case
indicated that when a patient has a growing mass in the proximity of a
pacemaker generator, chronic expanding hematoma should be considered
as one of the differential diagnoses.
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Abstract

Abstract

Introduction: Many epidemiological studies have reported associations
between ambient particulate matter (PM) and cardiovascular diseases.
The vulnerable patients requiring caution under polluted air are still
unclear. We conducted a time-series study to assess the association
between ambient PM10 and emergency department (ED) visits for
ischemic heart disease (IHD) in Seoul, Republic of Korea
Methods: The ED data from 2005 to 2009 were obtained from the Health
Insurance Review and Assessment Service, and the number of ED visits
for IHD was 42,310. The groups with hypertension, diabetes, chronic
obstructive pulmonary disease (COPD), and arrhythmias were defined
to include one or more previous medical records associated with the
diseases within the past 5 years in each event. We used a generalized
additive model with Poisson distribution, adjusting for temperature (df=6),
relative humidity (df=3), day of the week, and national holidays.
Results: The association between PM10 and emergency department
visits for IHD in general population was not significant. The significant
association was found for those who have history of hypertension or
diabetes. In the same day exposure, the relative risk of ED visits for IHD
in patients hypertension, diabetes, COPD and arrhythmia were 1.018 (95%
CI, 1.001-1.034), 1.014 (95% CI, 0.997-1.032), 1.003 (95% CI,0.979-1.027)
and 1.007 (95% CI,0.947-1.0716) per 36.70 μg/m3 increment of PM10,
respectively.
Conclusions: Ambient particulate matter has significant correlation
with ED visits for IHD in hypertensive patients and weak correlation
with diabetic patients. There was no evidence of susceptibility for IHD in
patients with COPD and arrhythmias.
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Introduction: KCNN2 encodes an integral membrane protein that forms
small conductance calcium-activated potassium (SK) channel. In addition
to regulating neuronal excitability and synaptic plasticity, recent study
showed that SK channel is also important in cardiac repolarization and
arrhythmogenesis. We hypothesize that genetic polymorphism of SK
channel contributes to the occurrence of sudden cardiac death (SCD) in
humans.
Methods: We enrolled 219 patients including 75 with a history of
aborted (SCD) and implantable cardioverter defibrillators for secondary
prevention and 144 controls. All controls had normal cardiac structure
and no history of arrhythmia or conduction disorder. We genotyped 11 taq
single nucleotide polymorphisms (SNP) across a 141 kb genetic region
containing KCNN2 gene and the neighboring DNA sequences. Genotyping
was done using matrix-assisted laser desorption / ionization-time of flight
mass spectrometry.
Results: The minor allele frequency of rs10076582 was 33% in cases
and 18% in controls (allele-specific p = 0.001; permutated p = 0.009). In
univariate analysis, the odds ratio for the risk of SCD was 2.13 (95% CI,
1.347-3.370; p = 0.001). After adjusting for age and sex, the association of
rs10076582 with SCD remained significant (OR 2.11, 95% CI 1.302-3.410,
p=0.002).
Conclusion: KCNN2 gene polymorphism was associated with human SCD.
This is the first report associating KCNN2 gene with human heart disease.
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Abstract
Introduction: It is well recognized that right ventricular (RV) apical pacing
can induce left ventricular (LV) dysfunction and lead to the development
of heart failure (HF). Alternative RV septal pacing has been advocated
but results are conflicting. The mechanism behind LV dysfunction may be
electrical dyssynchrony which can be estimated by paced QRS duration.

Introduction: Hematuria is frequently related with underlying
genitourinary pathologies such as urolithiasis or malignancy. Although
hematuria is a common complication in atrial fibrillation (AF) patients
taking oral anticoagulation therapy (OAT), its clinical implication is not
fully elucidated.
Methods: This study included 18,086 consecutive AF patients with (OAT+,
n=11,432) or without OAT (OAT-, n=6,654) who visited to a tertiary hospital
from January 2005 to April 2015. The degree of urinary red blood cells
(RBC) was reported to range from 0 to 3+ on random urinalyses. The
incidence of cancer or stone in the genitourinary tract was evaluated. All
data were obtained from the Clinical Data Repository System.
Results: Overall, 144 (0.8%) patients had malignancies and 164 (0.9%)
patients had stones in the genitourinary tract. Hematuria was observed in
3,737 (32.7%) and 2,017 (30.3%) in patients with and without OAT (p=0.001),
and the large (urine RBC 3+) hematuria was observed in 1,382 (12.1%) and
666 (10.0%) patients with and without OAT, respectively (p<0.001). While 39
(2.8%) OAT+ patient with large hematuria had malignancies, 8 (1.2%) OATpatient had (p=0.026). However, if the patients had small hematuria (urine
RBC 1+ or 2+), the incidence of genitourinary cancer was not different
between OAT+ and OAT- groups (p=0.266). The incidence of genitourinary
tract stone in patients with large or small hematuria was comparable
between OAT+ and OAT- groups.
Conclusions: Large hematuria was associated with higher incidence of
cancer in the genitourinary tract in OAT+ group. A meticulous evaluation
of the cause of hematuria is needed, if AF patients receiving OAT had large
hematuria.

Methods: We studied the clinical outcomes after long-term RV pacing
for atrioventricular block in 150 patients without prior history of HF. All
patients had >80% ventricular pacing. The possible predictors especially
pacing sites and paced QRS duration between those with or without newonset HF were compared.
Results: After a median follow-up of 73.6 months, 36 patients (24.0%)
developed new-onset HF after RV pacing. Patients with new-onset HF
were older at the time of implantation (p=0.009). There was a trend that
patients with new-onset HF had longer paced QRS duration (p=0.052)
and more ischaemic heart disease (p=0.065). Multivariate cox regression
revealed that age at implantation and paced QRS duration were
independent predictors of HF. Surprisingly, whether the pacing site was
apex or septum had no impact on outcomes. Paced QRS duration >155ms
yielded a sensitivity of 47% and specificity of 70% in predicting new-onset
HF. Furthermore, Kaplan Meier curve showed patients with new-onset HF
(p<0.001) or new-onset AF (p=0.004) had a higher all-cause mortality.
Conclusion: Older age at the time of implantation and longer paced QRS
duration independently predicted new-onset HF. Pacing sites had no
impact on development of HF. New-onset HF and new-onset AF after RV
pacing were associated with a higher all-cause mortality.
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Abstract
Introduction: Fascicular ventricular tachycardia (VT) is an uncommon
cause of monomorphic VT. Multiform fascicular VT has rarely been
described in the literature. We describe a case of fascicular VT with
multiform QRS morphology.
Results: Our patient who is a healthy 22-year-old lady presented with
infrequent palpitation for 5 years. ECG during palpitation showed wide
complex tachycardia (QRS duration: 130ms) with right bundle branch
block (RBBB) morphology and superior axis, suggestive of posterior
fascicular VT. Echocardiogram was normal. During electrophysiology
study, a RBBB VT with superior axis of tachycardia cycle length (TCL)
of 340ms was induced with single atrial extrastimuli. Radiofrequency
ablation (RFA) targeting the left posterior fascicle resulted in a second VT
with RBBB inferior axis of TCL of 350ms. The appearance of this anterior
fascicular type of VT after ablation of left posterior fascicle raises the
possibility of a common antegrade limb contributing to the reentrant
circuits of posterior and anterior fascicular VT. Septal fascicle has been
reported to be the common antegrade limb of fascicular VT in previous
case reports. RFA was attempted in the mid septum (apical to the left
bundle branch potential) and successfully abolished VT.
Conclusion: Our case of fascicular VT demonstrated an initial posterior
fascicular type of VT followed by anterior fascicular type of VT after
ablation over left posterior fascicle. Final ablation over septal fascicle
eliminated VT. We hypothesize that antegrade conduction over septal
fascicle and retrograde conduction over posterior or anterior fascicles
produces VT of alternate fascicular patterns.

REDUCTION OF RADIATION EXPOSURE DURING
CATHETER ABLATION OF ATRIOVENTRICULAR NODAL
REENTRANT TACHYCARDIA
Authors
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Abstract
Background: As fluoroscopy guided electrophysiology procedures are
increasing, radiation hazard is one of major concerns in catheter ablation.
We evaluated the feasibility of low pulse digital fluoroscopy at 2 frames
per second (FPS) in Atrioventricular nodal reentrant tachycardia (AVNRT)
ablation.
Methods: We consecutively included patients who were recieved catheter
ablation for AVNRT from November 2013 to April 2015 in Asan Medical
Center. Our institute started to set the fluoroscopy rate at 4 FPS in
November 2013 and reset the rate at 2 FPS in September 2014. The study
subjects were divided into two groups according to the applied FPS; 4
FPS vs. 2 FPS group. We compared the radiation exposure in terms of
fluoroscopic time, radiation dose, procedure time, acute procedural
success rate, and one month recurrence rate between the both groups.
Results: A total of 196 patients were included, 110 in the 4 FPS group and
86 in the 2 FPS group. The both groups were well balanced in terms of
baseline characteristics. The 4 FPS group showed longer fluoroscopy time
compared to the 2 FPS group (14.5±9.0 vs. 10.7±6.0 min, P=0.001). The 4
FPS group showed higher radiation dose (301.9 vs. 203.7 μGym2, p=0.009)
compared to the 2 FPS group. Both groups experienced 100% of acute
success rate, and there was no difference of procedure time (90.6 vs. 91.7
min, P=0.82) and one month recurrence rate (1.2 vs. 0 %, P=0.44)
Conclusions: This study demonstrated that the 4 FPS and 2 FPS
fluoroscopy settings are feasible in catheter ablation of AVNRT. It was
shown that both the 4 FPS and 2 FPS settings emitted quite a low level
of radiation compared with the previously reported radiation dose in
conventional fluoroscopy setting. The 2 FPS reduced the radiation
exposure compared to the 4 FPS with comparable clinical outcomes.
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PHASE ANALYSIS DETECTS HUMAN ATRIAL FIBRILLATION
SOURCES WHILST ACTIVATION MAPPING MAY NOT:
RECONCILING CLASSICAL AND COMPUTATIONAL
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Abstract
Introduction: The mechanisms of human persistent AF are elusive. It
is striking how most optical mapping studies in animal and recently
human AF show rotors and focal sources, while most classical activation
mapping studies of electrograms do not. We tested the hypothesis that
sites in human persistent AF showing rotors by phase analysis may, due
to precession (‘wobble’) and fibrillatory collision, rarely reveal sources in
activation maps.
Methods and Materials: We studied 25 patients with persistent AF (LA
47 mm, CHADS2=1.9), in whom phase-mapping of electrograms from 64
pole baskets revealed rotors/focal sources where ablation terminated
AF. Electrograms (fig A) were annotated (Matlab) using minimum dV/dt
(unipoles, fig B) and peak amplitude criteria (bipoles) to create contours
(isochrones), that were classified into a) complete, b) partial or c)
unresolvable sources.
Results: In each case, ablation at phase-identified rotors/sources (4.0±5.7
mins) terminated persistent AF to sinus rhythm (fig C, 64%) or atrial
tachycardia. Notably, isochrones detected sources in only 5/25 (20%) of
cases (fig D), more easily in unipolar than bipolar signals. Isochrones
revealed partial sources in 11 (44%) and were unresolvable in 9 (36%).
Source detection in classical maps was obscured by low signal: noise,
varying sequence (rotor precession), or electrode noise that phase
analysis resolved by analyzing neighboring sites (fig E).
Conclusion: Rotors and focal sources for human persistent AF detected
by phase analysis were mostly undetected in activation maps, due to rotor
precession and fibrillatory conduction. These data may inform approaches
to revise classical criteria to better map AF.

UNIPOLAR ELECTROGRAM AMPLITUDE IS REDUCED AT
ROTOR SITES CRITICAL TO MAINTENANCE OF HUMAN
PERSISTENT AF
Authors
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Abstract
Introduction: Studies increasingly show that human AF is driven by
rotors, whose detection remains challenging. Theoretically, rotor cores
display low amplitude and multiphasic signals, but human data fail to find
such signatures. This may reflect rotor precession (obscuring the site to
analyze), poor basket contact or bipoles (that do not register orthogonal
wavefronts). We hypothesized that studying unipolar signals at rotor
precession areas may reveal signatures.
Methods and Materials: We studied 22 persistent AF patients (60±11
years, CHADS2=1.9), in whom phase mapping of 64 pole basket signals
revealed rotors/sources where ablation terminated AF (fig A). Unipolar
electrograms over the rotor area (fig B, red-to-blue) were measured by
3 blinded observers for spectral dominant frequency (DF), peak-to-peak
amplitude and duration. This was compared to a paired source where
ablation did not terminate AF (‘controls’) (fig B).
Results: Patients had 3.3±1.7 AF rotor/focal sources. At the index source,
AF terminated to sinus rhythm (n=14) or atrial tachycardia by targeted
ablation (mean 4.0 mins). Compared to control areas, AF sustaining
rotors/sources had lower amplitude (fig C) (0.60±0.30mV vs. 0.87±0.70mV,
p=0.02). Conversely, electrogram spectra (90±45Hz vs. 80±46Hz, p=ns),
duration (125±45ms vs. 116±47ms, p=ns) and AF cycle length (174±8ms vs.
174±6ms, p=ns) did not differ.
Conclusion: Rotors/sources that maintain human persistent AF have
lower unipolar amplitude than non-termination sources. This is the first
identified electrogram signature for functionally critical human AF rotors,
and motivates definition of structure/function mechanisms.
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INCREASED BMI AND CHADS2 SCORE IDENTIFY PATIENTS
IN WHOM CLASSICAL ACTIVATION MAPPING CANNOT
ACCURATELY REVEAL SOURCES FOR PERSISTENT AF

REUSE OF PACEMAKER GENERATORS IN THE SAME
PATIENTS WITH CARDIAC RHYTHM MANAGEMENT
DEVICES INFECTION- A SINGLE CENTER EXPERIENCE
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Abstract

Abstract
Introduction: Current atrial fibrillation classifications do not reveal
mechanisms or guide therapy. While raised BMI and CHADS score confer
worse outcomes after ablation, the cause is unclear. We hypothesized
that, in AF driven by localized sources, greater fibrillatory substrate may
hamper the detection of reentry on classical activation mapping.
Methods: We studied 18 patients undergoing ablation for persistent AF
(age 55±7, LA 48±6.6mm), in whom focal FIRM guided therapy terminated
persistent AF (fig A). We performed simultaneous phase and activation
mapping to identify cases where rotor precession or extreme fibrillatory
conduction disrupted isochronal analysis compared to phase maps. We
divided cases into concordant or discordant, the latter subdivided into
partial rotors or unresolvable mechanisms. We then determined which
demographic and electrophysiologic features identified each category.
Results: Ablation at phase-mapped AF sources terminated persistent
AF in each case. In 4/18 (22%) patients, substrate was less developed
as activation maps showed complete re-entry (fig B) concordant with
phase maps (fig C). Conversely, more advanced substrate resulted in
discordance in 8/18 (44%) displaying partial re-entry with 6/18 (33%)
unresolvable. Raised BMI and CHADS score identified this group (fig D),
unlike structural indices such as LA size.
Conclusions: Patients with persistent AF and high BMI and/or CHADS
score display greater fibrillatory substrate, shown as interruption of
activation on isochronal analysis. The mechanisms allowing mathematical
phase analysis to reveal rotors and focal sources in these cases require
investigation.
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Background: In developing countries, patients with a cardiac rhythm
management device (CRMD) that has become infected cannot always
afford a new device. Reuse the infected CRMDs may be a solution. To
address concerns about safety, a cohort of consecutive patients reimplanted with a reused pacemaker in the same patients was compared
with a control group.
Methods: A single-center cohort of consecutive patients from 2007
to 2015 was studied in an ambispective, noninferiority study. Patients
referred to the Cardiovascular Center of The Peking University People’s
Hospital for removal of infected CRMDs were enrolled, including patients
who had the same CRMD re-implanted and those who had a new CRMD
re-implanted.
Results: A total of 212 patients were analyzed in this study, of which
99 (study group) had the same CRMD re-implanted, and 113 (control
group) had a new CRMD implanted. During a mean follow-up period of
3.52 years (interquartile range, 2.1-4.7 years), 10 patients reached the
primary endpoint of the study (infection, unexpected battery depletion, or
device malfunction), including 5 (5%) in the study group and 5 (4.3%) in
the control group. Recurrent infection occurred in three patients in the
study group and two patients in the control group (3.0 % vs. 1.7 %; relative
risk, 0.96; 95 % confidence interval, 0.35-2.03; p=0.561). There were no
unexpected battery depletion in both groups.
Conclusions: Reuse of pacemaker generators in the same patients with
CRMD infection is noninferior to the use of new devices. In developing
countries without full medical coverage, careful re-use of infected CRMDs
can be considered.
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TORRENTIAL TRICUSPID REGURGITATION AND REPEATED
VENTRICULAR FIBRILLATION AFTER PERMANENT
PACEMAKER LEAD EXTRACTION
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Abstract

Abstract
Tricuspid regurgitation and ventricular fibrillation secondary to
percutaneous lead extraction is uncommon, and it rarely requires surgical
intervention. Severe tricuspid regurgitation as a sequela of extracting
chronically implanted leads has rarely been reported. Herein, we report
a case of torrential tricuspid regurgitation and repeated ventricular
fibrillation in a 64-year-old man after the extraction of a permanent
pacemaker lead. The regurgitation was confirmed on transesophageal
echocardiography during lead extraction, and the tricuspid valve was
successfully repaired and the support of ring annuloplasty.

A 73 year old woman underwent DDD pacemaker impalantion 18 years
ago as she had III°AVB (in the right side). Seventeen years ago because
malfuction of the ventricular lead, she underwent a new lead in the right
side. 11 years ago, because the malfuction of the lead, she underwent
the pacemaker implantion in the left side, so she had bilateral leads
implantion. One years ago, she had the pocket infecion in the right side
and also had the sperior vena cava obstruction. What shall we do next?
How to treat the infection in one side?
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BRINGING GENOMICS TO PATIENTS - THE RESULTS OF A
CARDIAC GENETIC CLINIC.
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Abstract
Introduction: The multidisciplinary Cardiac Genetics Clinic, Royal
Melbourne Hospital, began in July 2007. Over time, genetic testing has
progressed from single candidate gene to small disease panels and now
to next generation sequencing (NGS); in our service as 101 known cardiac
disease causing genes.
Methods: We sought to explore the change in genetic testing over time
and the clinical results. A cohort of 1170 individuals (first visit between
July 2007 and July 2013) was assessed by database interrogation.
Results: This cohort comprised 359 probands and 331 at risk family
members as well as 480 at risk family members referred following a
death. A total of 403 genetic tests were ordered between July 2007 and the
end of 2013, of which 183 (45%) were mutation detection. Delay occurred
in testing in some individuals, when blood was ‘held’ in anticipation of
access to NGS. Figure 1: Number of mutation detection tests ordered per
year; Mean (SD) of gene number evaluated (boxed) and results (graphed)
as mutation identified, no mutation identified or variant of unknown
significance in these 183 individuals.
Conclusions: Over time, the clinical service has greatly increased the
number of individuals undergoing gene testing as well as the number of
genes examined in mutation detection. The number of negative results
and the number of variants of unknown significance remains high.
This highlights the need for an excellent working relationship with the
clinical laboratory and the importance of the multidisciplinary team in
result interpretation, conveying of results to patients and creating an
individualised care plan.

A NOVEL METHOD USING WEARABLE DEVICES TO
DIAGNOSE CHRONOTROPIC INCOMPETENCE IN HEART
FAILURE PATIENTS
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Abstract
Introduction: Heart failure patients have a high incidence of chronotropic
incompetence (CI) that receives less clinical attention. This study assessed
a method using wearable devices to diagnose CI in heart failure patients.
Methods: Twenty-six patients with heart failure (LVEF: 43.9±5.7%, Age:
52.8±12.4 years) underwent the symptom-limited maximum treadmill
exercise test during which the maximum heart rate (HR, bpm) during the
peak exercise was measured by the treadmill exercise reports and by the
simultaneous recording of ECG Holter (H) and Actigraph accelerometer
(A) that measured physical activity. CI was diagnosed in patients who
failed to achieve at least 70% of age-predicted maximum heart rate
(APMHR, 220-age), a standard for diagnosing CI in heart failure patients.
H-A recording was also applied for 24 hours to determine if a regression
method between daily HR and physical activity could predict the presence
of CI.
Results: Treadmill exercise reports showed that in 26 patients the
maximum HR during the peak exercise was 67±7% of the APMHR. 13
Patients (50%) failed to achieve at least 70% APMHR while the remaining
13 patients achieved ≥70% APMHR. When the H-A recording during
treadmill exercise tests was used to assess the percent APMHR, the
maximum HR during the peak exercise was 68±8% of the APMHR which
was significantly correlated with the percent APMHR measured by the
treadmill exercise reports (R =0.975, P<0.001). Of 13 patients who failed to
achieve at least 70% APMHR during treadmill exercise testing, 11 patients
had their daily activity-related maximum HR below 70% APMHR. Of 13
patients who achieved ≥70% APMHR during treadmill exercise testing, 8
patients had their daily activity-related maximum HR above 70% APMHR.
There was an overall 73% concordance in the CI diagnosis between the
treadmill exercise tests and the regression analysis of daily HR and
activity by H-A recording.
Conclusion: The study found that 50% heart failure patients met the CI
diagnosis criterion. The wearable device, as a potential simple screening
tool without a need of complicated treadmill exercise test, can potentially
diagnose CI in heart failure population.
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GENETIC VARIANTS IN NEURL AND TBX5 ARE
ASSOCIATED WITH THE RISK OF ATRIAL FIBRILLATION IN
CHINESE HAN POPULATIONS

GENETIC POLYMORPHISMS IN PITX2 ARE ASSOCIATED
WITH ATRIAL FIBRILLATION IN A CHINESE HAN
POPULATION
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Abstract
Backgrounds: Recent studies identified ten new susceptibility single
nucleotide polymorphisms (SNPs) for atrial fibrillation (AF) in individuals
of the European ancestry. We aimed to replicate the associations between
these SNPs and the risk of AF in a Chinese Han population.
Methods: We genotyped ten SNPs (rs12415501, rs6584555, rs10507248,
rs4642101, rs13216675, rs6490029, rs9388451, rs10428132, rs251253,
rs11047543) using the improved multiplex ligation detection reaction
(iMLDR) technique. Odds ratios (ORs) and 95% confidence intervals (CIs)
were calculated in logistic regression models.
Results: We enrolled a total of 2,960 Chinese Han origin individuals in this
study, including 1,150 AF patients and 1,810 AF-free controls. Logistic
regression analyses in additive genetic model revealed that six SNPs
were associated with an increased risk of AF. After multiple comparisons,
the 3 SNPs remained significant associations with the risk of AF. After
multiple comparisons, 3 SNPs (rs12415501, rs6584555, rs10507248)
remained significant associations with the risk of AF (adjusted OR = 3.44,
95% CI: 2.85-4.15, P-FDR = 1.95×-37 for rs12415501; adjusted OR = 1.62,
95% CI: 1.39-1.89, P-FDR = 1.93×10-9; adjusted OR = 1.18, 95% CI: 1.061.32, P-FDR = 0.013). Stratification analyses indicated that there were no
significant differences of association between the SNPs and AF risk on
age, gender, diabetes and hypertension.

Background: PITX2 encodes paired-like homeodomain transcription
factor-2 and its genetic variants are associated with atrial fibrillation
(AF). We aimed to assess the associations between single nucleotide
polymorphisms (SNPs) of PITX2 and the risk of AF in a Chinese Han
Population.
Method: We genotyped five SNPs including four tagging SNPs and one
previously reported SNP using the improved multiplex ligation detection
reaction (iMLDR) technique. Odds ratios (ORs) and 95% confidence
intervals (CIs) were calculated in logistic regression models.
Results: We recruited a total of 2,960 Chinese Han origin individuals in
this study, including 1,150 AF patients and 1,810 AF-free controls. Logistic
regression analyses in additive genetic model revealed that two SNPs
in PITX2 (rs2200733 and rs1982361) were associated with the risk of AF
(crude OR = 2.15, 95% CI: 1.92-2.40, P = 2.56 × 10−41; adjusted OR = 2.17,
95% CI: 1.88-2.88, P = 4.54 × 10−36 for rs2200733 and crude OR = 0.74,
95% CI: 0.68-0.83, P = 7.41 × 10−8; adjusted OR = 0.73, 95% CI: 0.660.85, P = 2.78 × 10−7 for rs1982361). After comparisons, the 2 SNPs still
remained their associations with AF risk. Stratification analyses indicated
that there were no significant differences of association between the SNPs
and AF risk on age, gender, diabetes and hypertension.
Conclusion: Our findings suggest that two SNPs (rs2200733 and
rs1982361) of PITX2 may contribute to the risk of AF in Chinese
Han populations. However, future biological function analyses and
pharmacological investigation are warranted to confirm our findings.

Conclusions: Our findings suggest that the rs12415501 and rs6584555
in NEURL gene and rs10507248 in TBX5 gene may contribute to the risk
of AF in Chinese Han populations. However, future biological function
analyses and pharmacological investigation are warranted to confirm our
findings.
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Abstract
Introduction: Our study is to analyze the constituent ratio of arrhythmia in
inpatient in Department of Cardiology at 1st Affiliated Hospital of Guangxi
Medical University, also finding any relation of other disease and/or other
possibility as the risk factors that might induce arrhythmia.
Methods: The study population consisted of 1877 patients with diagnose
of cardiac arrhythmia, between August 2012 and December 2014. A
retrospective clinical data analysis was performed with the data collection
including variables such as: age, sex, living place, race, job, Body Mass
Index (BMI)), history of smoking and alcoholic intake habit, Diabetes
Mellitus( DM), hyperlipidemia and other cardiovascular disease.
Results: The result of our patient was 18-60 years old 1209 cases
(64.4%), female 955 patients(50.9%), Han ethnic 1253 patients (66%), BMI
normal 806 patients (42.9%), smoking 393 patients (20.9%), alcohol 302
patients (16.1%), congenital heart disease 21 patients (1.2%), rheumatic
heart disease(RHD)17 patients (0.9%), coronary artery disease (CAD)175
patients (9.3%), hypertension 498 patients (26.5%), diabetes mellitus
129 patients (6.9%), hyperlipidemia 122 patients (6.5%). The majority
type of arrhythmia in our patients was atrial fibrillation(AF) 329 patients
(17.5%) followed by Wolff-Parkinson-White(WPW)309 patients (16.5%).
The majority treatment for arrhythmia performed was radiofrequency
cardiac ablation 1005 cases (53.5%). Several risk factors were significantly
related to the majority of arrhythmia events, such as: AF: age, gender,
smoking and alcohol habit, RHD, CAD, DM, hypertension, BMI; Atrial
Flutter: CHD, RHD; Atrial Tachycardia: age, gender, CHD, DM, BMI;
AVNRT: age, gender, alcohol habit, CHD, DM, hypertension; WPW: age,
gender, CAD, DM, hypertension, BMI; PVC: age, gender; Premature Atrial
Contraction: alcohol habit; SSS: age, gender, alcohol, hypertension; AVB:
age, hypertension, DM; Ventricle Tachycardia: age, gender, hypertension;
Ventricle Fibrillation: smoking.
Conclusions: AF occurs the most, with the WPW to follow, and PVC,
AVNRT, SSS, Third degree AV Block. Several risk factors were significantly
related to the majority of arrhythmia events, such as age, sex gender, and
other cardiovascular disease.
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Abstract
Introduction: To investigate the clinical characteristics, anticoagulant
therapy and anticoagulation intensity in patients with persistent atrial
fibrillation (AF).
Methods: From January 2010 to December 2013, the clinical
characteristics of patients with atrial fibrillation, the rate of anticoagulant
therapy, and the rate of compliance were analyzed retrospectively in the
First Affiliated Hospital of Guangxi Medical University.
Results: 88 patients (29.72%) in the outpatient treatment using warfarin
anticoagulation in 296 patients with persistent AF. However, the
compliance rate was 38.64%, only 34 cases. The rate of anticoagulant
therapy in patients with valvular atrial fibrillation was significantly higher
than that of non valvular atrial fibrillation (NVAF) (P), but there was no
significant difference between the two rates. In patients with NVAF,
there was a higher rate of anticoagulant therapy in patients with stroke,
thromboembolism, and peripheral arterial disease (P < 0.05).
Conclusions: The rate of anticoagulant therapy and the rate of compliance
of patients with persistent atrial fibrillation in Guangxi area are
significantly low.
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Abstract

Abstract

Introduction The purpose of this study was to probe the feasibility and
safety of catheter ablation of outflow tract ventricular arrhythmias (OTVA)
originating near the great cardiac vein (GCV) from the distal ramifications
of the coronary sinus (CS).

Introduction: Management of SVT in pregnancy remains a challenge. In
this case report, a pregnant woman with AVNRT underwent successful
catheter ablation without fluoroscopy.
Methods:N/A
Result: A 36-year-old woman, 23 weeks pregnant, was admitted with
recurrent and symptomatic narrow QRS tachycardia (HR 210bpm). Heart
structure was normal with LVEF 45% in cardiac echo. Nonfluoroscopic
EP study navigated by Ensite NavX system was performed with local
anesthesia. The electroanatomical geometries of IVC, RA, SVC and CS
were reconstructed with a deflectable decapolar catheter through the
left femoral vein, then the decapolar cathter was placed into CS. The trail
points of catheter moving were recorded to render the vessel pathway
and to facilitate catheter insertion. One quadripolar catheter was inserted
through the right femoral vein to map and pace on His bundle, RV or
RA respectively. An AVNRT was diagnosed after EP study. Each sites
with His bundle potential were mapped and marked in the 3D geometry
before ablation with a 8F mapping catheter. The realtime position of
ablation catheter was confirmed by the relative position between CS and
ablation catheter, which was monitored simultaneously in the Ensite
NavX system(Figure). AH interval jump and echo were disappeared and
no tachycardia was induced after 30w, 180s RF application. The entire
procedure was performed without fluoroscopy and finished in 50 minutes.
14 weeks post ablation, the patient delivered a healthy child at term,
without complication. No tachycardias recurrent in12 months follow-up.
Conclusion: Nonfluoroscopic ablation of AVNRT using electroanatomical
guidance is feasible in pregnant women.

Methods Catheter ablation from the GCV was performed in 10 patients (7
men; mean age 46.7±15.7 years; range 14 to 82) with idiopathic OTVA (9
premature ventricular contractions, 1 sustained ventricular tachycardia)
who had unfavorable mapping from various endocardial and aortic valve
cusps. Pace mapping and activation mapping were performed with 3D
electroanatomical reconstruction of right ventricular outflow tract (RVOT),
aortic valve cusps (AVC) and GCV in all patients.
Results All 10 patients had the ECG characteristics of OTVA with an early
R wave transition in precordial leads; deep S wave in lead I and a pseudo
delta wave in lead V1 were observed in 9 patients (90.0%). Pace mapping
from the earliest activation site of VAs in the anterior septal of RVOT or
in the left coronary cusp could not get the best matching. The earliest
ventricular activation site of VAs was recorded in the GCV (34.2±16.9ms
earlier than the onset of QRS) and pace mapping from the GCV replicated
the ECG morphology of clinical VAs in all patients. Coronary angiogram
was performed to ensure the location of the ablation catheter relative
to the left coronary arteries and to avoid the injury of coronary arteries.
In 8 patients (80.0%),ablation in the GCV successfully eliminated the
arrhythmia with an irrigated ablation catheter, and have remained free
of VAs after a follow-up of 3 to 24 months. In 1 patient, ablation in GCV
resulted in a transient disappearance of the VAs during the applications
but subsequent recurrence. In another patient, ablation was abandoned
because of close proximity to the coronary arteries and high impedance in
GCV. There were no immediate or long-term complications.
Conclusion ECG characteristics of inferior axis combined with deep S
wave in lead I, a pseudo delta wave in lead V1 with early R wave transition
in precordial leads highly suggested VAs originating near the GCV
which can be successfully ablated from the GCV. For patients with such
features,and RVOT mapping is not conclusive, GCV mapping should be
prior to LCC mapping.
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PATIENT ACTIVITY LEVELS VARY SIGNIFICANTLY AMONG
INSERTABLE CARDIAC MONITOR RECIPIENTS ACCORDING
TO THEIR REASON FOR MONITORING

NON-CONTACT MAPPING-GUIDED ABLATION OF
VENTRICULAR ARRHYTHMIAS ORIGINATING FROM THE
PULMONARY ARTERY
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Abstract
Introduction: Patient activity is a quantitative measure that provides
an objective assessment of quality of life. However, comprehensive
activity data among patients with a variety of different cardiac conditions
are extremely limited. We compared absolute and relative activity
measurements among patients with an insertable cardiac monitor (ICM)
placed for one of six different reasons for monitoring: atrial fibrillation
(AF) ablation, AF management, cryptogenic stroke, palpitations,
suspected AF, and syncope.
Methods: Patients in the Medtronic Discovery™Link database with ≥12
weeks of data who received an ICM (Reveal LINQ™) were included. The
ICM continuously monitors activity via an embedded accelerometer.
The reason for monitoring each patient was indicated by the implanting
physician at the time of ICM insertion. Patients were matched on age and
gender within each monitoring reason category. Absolute weekly activity
levels were compared over the initial 12 weeks following ICM insertion
for each monitoring reason. Relative changes in activity were computed
between the first week and the average of weeks 7-12 for each monitoring
reason.
Results: A total of 3612 patients (602 patients for each monitoring reason)
were included. Within each monitoring category, the average age was
64±10 years and 64% were male. Patients being monitored following
cryptogenic stroke had significantly lower activity compared to all other
reasons for monitoring (p<0.001). The greatest relative changes in
activity were seen for patients undergoing AF ablation (26.4%), followed
by syncope (19.8%) and cryptogenic stroke (19.5%). Lesser changes in
activity were seen in patients for AF management (14.3%), palpitations
(12.9%), and suspected AF (11.5%).
Conclusion: Physical activity following ICM placement varied significantly
according to the reason for monitoring among age and gender matched
patients. Patients with cryptogenic stroke were the least active, and
along with AF ablation and syncope patients, experienced the greatest
relative increase in activity over the initial 12 weeks. In addition to
their arrhythmia monitoring capabilities, ICM’s could aid in cardiac
rehabilitation programs by providing an objective measurement of patient
activity.
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Abstract
Background To identify unique electrophysiological characteristics of
pulmonary artery (PA) ventricular arrhythmias (VA) and determine longterm clinical outcomes following non-contact mapping (NCM)-guided
ablation.
Methods The NCM array was deployed in consecutive patients
undergoing clinically indicated ablation of outflow tract (OT) VA with left
bundle branch block morphology, inferior axis and the precordial lead
transition zone ≥V3. Activation, pace and NCM mapping parameters, and
electrocardiogram analysis of PA VA patients were compared with 50
patients with right ventricular OT (RVOT) or aortic coronary cusps (ACC)
foci.
Results Of 170 consecutive patients, 20 (12%) patients (8 male, 39.7+ 12.8
years old) with PA VA were identified. Electrocardiogram morphologies
of PA ventricular tachycardia (VT) (located 10.8+ 15.1 mm above the PV)
were indistinguishable from RVOT VT, particularly those arising from the
septal RVOT. Pulmonary artery VT can be mapped and ablated by targeting
the site of earliest activation on NCM maps, with success rates of 90%
after a single procedure, without anti-arrhythmics and mean follow-up of
.5 years. Pace-mapping in the PA is complicated by frequent inability to
capture (P <0.01). Small far-field atrial potentials and smaller ventricular
electrograms were more frequently recorded at successful sites of
ablation in the PA (P< 0.05).
Conclusion Non-contact mapping is a useful technique to map PA VT
and ablation at sites of earliest activation above the pulmonary valve is
associated with excellent long-term clinical success.
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DOSE THE APPEARANCE OF DORMANT PULMONARY
VEIN CONDUCTION PREDICT RECURRENCE OF ATRIAL
FIBRILLATION AFTER CATHETER ABLATION?

SUCCESSFUL SEQUENTIAL UNIPOLAR RADIOFREQUENCY
CATHETER ABLATION AT LEFT AND RIGHT VENTRICULAR
SEPTUM TO SUPPRESS POST INFARCTION VENTRICULAR
TACHYCARDIA
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Introduction: Some studies reported that the appearance of adenosineinduced dormant pulmonary vein (PV) re-conduction itself could be
associated with atrial fibrillation (AF) recurrence following PV isolation
even after elimination of dormant PV re-conduction. On the other hand,
repeated provocation and elimination of dormant PV has been shown to
further improve clinical outcome of AF ablation.

Abstract

Methods: 224 paroxysmal AF patients who underwent repeat elimination
of dormant PV conduction during the initial segmental PV isolation were
included in the present study. Dormant PV conduction was induced by the
administration of ATP and eliminated by supplemental radiofrequency
application at least twice in each PV. All patients were divided into two
groups according to the presence or absence of dormant conduction and
clinical outcome was compared between two groups.
Results:
Dormant PV conduction was induced in 114 (51%) of patients and was
successfully eliminated in 90.3% (103/114) of those following PV isolation.
After the procedure, 87% of patients with dormant conduction remained
sinus rhythm, while 84% of those without dormant conduction was in
sinus rhythm (p=0.40).
Conclusion: Clinical outcome was comparable between patients with and
without the appearance of dormant PV conduction. Repeat evaluation
and elimination of dormant conduction should be performed to improve
clinical outcome in patients with paroxysmal AF.

Introduction: Post infarction ventricular tachycardia (VT) often involves
the intraventricular septum. Radiofrequency catheter ablation (RFCA) of
septal VT might be difficult and related to failure if a reentrant circuit is
located at deep intramural area.
Methods: N/A
Results: A 63-year-old man. He has history of antero-septal myocardial
infarction and has received implantation of an implantable cardioverter
defibrillator (ICD) for sustained VT 2 years ago. He suffered multiple ICD
shocks for VT and was referred to our institution for RFCA. A bipolar
endocardial voltage map showed a low voltage area at antero-septal
part of left ventricle (LV). Sustained monomorphic VT (left bundle branch
morphology with superior axis, cycle length: 360 ms) was reproducibly
induced by programmed ventricular stimulation from right ventricular
(RV) apex. The localized potentials at scar border area in LV septum
during VT preceded surface QRS onset by 40 ms. RF energy delivery in
this region (open irrigated ablation catheter, maximum 45 W) slowed and
terminated the VT 40 seconds later. Despite the extensive RFCAs at this
area, VT was still inducible. On the other hand, the local activation during
VT at RV septum which is the opposite of the LV ablation site was earlier
than that in LV septum (Figure). Although pacemapping in both LV and RV
septum showed good match with the VT, the pacing delay in LV septum
(40 ms) was longer than that in RV septum (0 ms). VT was terminated
immediately after RF energy application at RV septum and became noninducible.
Conclusion: Sequential unipolar RFCAs to the left and right ventricular
septum was effective to suppress the post infarction septal VT.
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CONNEXIN40 KNOCKDOWN INCREASES CONNEXIN43/
NAV1.5 EXPRESSION IN CANINE MODEL OF ATRIAL
FIBRILLATION
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Abstract
Introduction: The study aimed to examine the electrophysiology in
localized atrial substrate in canine model of atrial fibrillation (AF) by Cx40
knockdown.
Methods: Local injection of the Cx40-specific small interfering RNA
(siRNA) with liposome into the atrial wall was performed in 6 canines.
Paroxysmal AF was observed 7 days after the injection. Distribution and
protein expression of Cx40, Cx43, and Nav1.5 were assessed by Western
blotting and immunoconfocal staining. Conventional microelectrode was
used to record the action potentials (APs) in isolated tissue preparations
during 0, 7, 14, 21, and 28 days thereafter.
Results: We observed the down-regulation of Cx40 and up-regulation of
Cx43 and Nav1.5 at the injection sites up to 21 days (Fig A). During open
cardiac surgery, electroanatomic mappings (NavX, St. Jude) showed
abnormal substrate in these areas and rapid activities during AF (Fig
B). SiRNA injection sites had the most depolarized resting membrane
potential, shortening of MAP 90, increased upstroke of action potential,
and steepest maxima slope of 90% of AP duration restitution curve
compared to controls of the remaining atria (Fig C).
Conclusions: Cx40 knockdown in the local LA substrate effectively
attenuated Cx40 expression and lead to a cascading effect of other partner
Cx43 and sodium channel, all of which work together to the development
of dispersion of atrial repolarization, abnormal substrate, and rapid AF
activities. A spatio-temporal complex interaction between connexins
and I(na) in the atrial intercalated discs is likely to be of relevance for
arrhythmogenesis.
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