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APHRS Summit in Singapore
Wee Siong TEO
President, APHRS

Dear Colleagues,
The APHRS Summit will once again be held
in Singapore on 1-2 April, 2016. The first summit
was held in Singapore back in 2014 and the second
summit was held in Bangkok in 2015.
The venue of the APHRS Summit 2016 has
been changed just recently; from Bali, Indonesia
to Singapore due to unforeseen security concerns.
The decision was made after much deliberation and
consideration by the board members.
The summit is an important activity of APHRS
where the key board members come together to
meet and discuss on the future activities of APHRS.
The subcommittee chairpersons of the various
subcommittees of APHRS will also discuss on their
plans for the activities of the various subcommittees.
At the same time during the summit, the device and
pharmaceutical companies will also have face to
face meetings with the key members of the APHRS
board to discuss how we can work together to
improve education and training of doctors on EP and
electrophysiology in the Asia Pacific region.
Together with the board meeting, there is also

a full day arrhythmia symposium delivered by the
APHRS board members which is a review of the latest
key topics in EP and device therapy. These include
topics like AF ablation, SVT ablation, atrial fibrillation
and device therapies.
This full day symposium will be most relevant to
electrophysiologists, EP and cardiology fellows and
doctors or allied professionals with interests in the
management of patients with cardiac arrhythmias.
The APHRS board will thus like to invite those of
you who are interested to attend the arrhythmia
symposium in Singapore.
The information on the APHRS Summit and
registration can be found on the APHRS website.

The Arrhythmia Symposium with APHRS Summit co-organized by the Singapore
Cardiac Society will be held on 2 April, 2016 (Saturday) at Grand Hyatt
Singapore.
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Future Plan in the Electrophysiology Lab.
Li-Wei Lo, M.D., Yenn-Jiang Lin, M.D., Shih-Lin Chang, M.D.,
Yu-Feng Hu, M.D., Fa-Po Chung, M.D., Shih-Ann Chen, M.D.
Division of Cardiology, Department of Internal Medicine, Taipei Veterans General Hospital, Taiwan
Institute of Clinical Medicine, and Cardiovascular Research Institute, National Yang-Ming University, Taipei Taiwan

Radiation exposure during cardiac resynchronization therapy (CRT) and electrophysiology (EP) procedures remains a clinical challenge
and can introduce vulnerabilities for a hospital.
Using MediGuide Enabled™ devices, MediGuide
Technology creates a real-time clinical environment
that offers precision, clinical benefit and, because
of its unique capability, may improve a hospital’s
competitive marketplace position. Both animal and
human data have shown that MediGuide Technology
can accurately track diagnostic and ablation catheters
with decreased fluoroscopic exposure and procedure
times:1-7
3
• Reduction in radiation up to 86%
3
• Reducing procedure time by 40%
• Demonstrating accuracy during pacing,
radiofrequency energy delivery and subject
movement5
MediGuide Technology is an important addition
to EnSite™ cardiac mapping system (Fig 1). It can
easily be incorporated in EP labs for both ablation
and device implantation procedures. In addition, it
is the first and only solution to enable navigation of
devices on pre-recorded X-ray images, allowing the

physician to reduce fluoroscopy time. The ability
to use pre-recorded X-ray images, instead of live
X-ray, is consistent with the radiation principle, As
Low As Reasonably Achievable (ALARA). MediGuide
Technology addresses both the principle to
reduce fluoroscopy time and the need to improve
visualization and navigation in cardiac intervention
procedures. MediGuide™ Technology integrates
3-D non-fluoroscopic catheter navigation into the
environment of pre-recorded conventional 2-D
fluoroscopy. The system allows for precise, realtime catheter tracking within the cardiac chamber
on pre-recorded X-ray images, using a low-powered
electromagnetic field to locate device-based
sensors in 3-D space. The position and orientation
of devices are displayed on the corresponding prerecorded X-ray images. With the use of pre-recorded
X-ray images, this technology creates a real-time
clinical environment that adjusts automatically
for changes in heart rate, respiratory motion and
patient movement, as well as provides bi-plane
visualization with uni-plane equipment thus allowing
for additional perspective and improving workflow
during catheter navigation.

Figure 1. Mediguide lab set up (includes Mediguide transmitters, Mediguide enabled devices, Mediguide Cathconnect and Mediguide Connect). The transmitters
are installed in a X ray system detectors (Siemens), and integrated into the electrophysiology lab.
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This system is intended for the evaluation
of vascular and cardiac anatomy. It is intended to
enable real time tip positioning and navigation of
a MediGuide Enabled™ (equipped with a sensor)
diagnostic or therapeutic invasive device used in
vascular or cardiac interventions in the Cath Lab
environment, on both live fluoroscopy or recorded
background. The system is indicated for use as an
adjunct to fluoroscopy.
Providing added efficiencies is another
important component in the St. Jude Medical
Integrated Lab—the EnSite™ Velocity™ cardiac
mapping system platform. This technology can
also reduce procedure time and improve accuracy.
Through clinical functionality, intuitive operation and
simplified setup, the non-fluoroscopic mapping and
catheter navigation system is designed for precision
and speed. Creating one-step, high-density maps
to facilitate rapid diagnosis of arrhythmias with a
demonstrated 50% reduction in model creation

time.8 Allowing physicians the flexibility to choose
the best diagnostic and ablation catheters for the
demands of each case. Offering an intuitive user
interface that mirrors procedure flow.
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MediGuide Technology easily integrates with
EnSite™ Velocity™ Cardiac Mapping System and
maintains existing workflow, displays the position
and orientation of MediGuide Enabled™ devices in
both systems simultaneously, automatically detects
and adjusts for movement of the internal system
reference, and updates the EnSite Velocity system
chamber model based on the MediGuide Technology
coordinate system (Fig 2).

Figure 2. MediGuide Technology easily integrates with EnSite™ Velocity™ Cardiac Mapping System. Upper panels demonstrates the Mediguide enabled catheter
shown on the pre-recorded cine loop. and lower panel demonstrates the integration with 3D mapping system.
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Introduction of the Electrophysiology Team
from Taichung Veterans General Hospital,
Taichung, Taiwan
Cheng-Hung Li, MD1,2, Tsu-Juey Wu, MD, Ph D1,2
Cardiovascular Center, Taichung Veterans General Hospital, Taichung, Taiwan1
National Yang-Ming University School of Medicine, Taipei, Taiwan2

Introduction of the Hospital &
Cardiovascular Center
Taichung Veterans General Hospital (Taichung
VGH) is located in central Taiwan. It began offering
medical services on September 16, 1982. Since 1991
it has been accredited as a “Medical Center and FirstClass Teaching Hospital” by the Department of Health
in Taiwan. Taichung VGH is a 1,500-bed hospital with
approximately 3,000 employees. Its daily capacity
allows it to take care of 6,000 outpatients, 130
inpatients and 180 emergency room patients.
Its Cardiovascular Center was established in
2014 after merging with the Cardiovascular Surgery
Department. The Department of Electrophysiology is
an integral feature of the center. Due to an increase
in the complexity of cardiovascular disease and the
burdens that ensue, cardiovascular interventions
including PCI, catheter ablation, and device
implantation which are provided by our institute
continue to be on the rise and have thus contributed
to an improvement in the patient care and general
public health. This center has grown along with
success to become one of the largest cardiology
institutes in central Taiwan (Figure 1).

Electrophysiology Team
Cardiac Electrophysiologists within our team
include Director of Electrophysiology: Tsu-Juey Wu,
MD, PhD; Director of Heart Failure: Jing-Long, Huang,
MD, PhD; Yu-Cheng Hsieh, MD, PhD; Cheng-Hung Li,
MD; and Ying-Chieh Liao, MD (Figure 2). This team
has collaborated closely in both clinical and basic
research studies with Taipei VGH. Professor Shih-Ann
Chen is the clinical mentor to Dr. Wu.
Physicians within the Electrophysiology team
are responsible for treating patients with a variety
of rhythm disorders. In addition, our facility has
3 catheter laboratories, where one of them is
specifically for both catheter ablation and device
implantation. Over the past 5 years, the case numbers
of catheter ablation has been increasing each year,
with an almost 2.5-fold increase as compared to that
in 2011 (Figure 3). In 2015, we completed 288 cases
of ablation, where the cases performed using 3-D
mapping systems accounted for approximately 20%
of the total ablation cases. In 3-D mapping cases,
atrial fibrillation (AF) accounted for 59% of the total.
The ablation procedure typically used in AF by our
team is radiofrequency catheter ablation assisted

Figure 1. Location of Taichung and picture of Taichung Veterans General Hospital

4

Conventional
mapping

3D mapping

Ablation 2015
Figure 3. Case number of ablation therapy

Figure 3. Case number of ablation therapy
by a 3-D mapping system (Ensite NavX system). The
initial results found in AF ablation were favorable,
with a single-procedure success rate of 83.3%, and a
multiple-procedure success rate of 88.9%. Medtronic
Arctic Front Advance Cryoballoon was introduced
for paroxysmal AF ablation since October. 2014. At
present, our institute is one of three hospitals in
Taiwan which is capable of performing Cryoballoon
ablation. Because the use of Cryoballoon ablation for
paroxysmal AF is not currently being reimbursed by
National Health Insurance, it has greatly limited the
use of the procedure. Thus far, there have been 10
cases which we have completed using Cryoballoon

ablation technique.
Device therapy treatments are also very
important medical services which we have provided
in the past. For rhythm disorders, including
bradycardia, life-threatening tachy-arrhythmia, and
drug-refractory heart failure, our case number of
device therapy treatments (including pacemaker,
implantable Cardioverter Defibrillators ICD, and
Cardiac Re-synchronizing Therapy CRTP/D) has been
approximately 170-290 procedures per year (Figure
4).

Introduction of the Electrophysiology Team from Taichung Veterans General Hospital,
Taichung, Taiwan

Figure 2. Picture of EP staff
Tsu-Juey Wu and Jing-Long Huang are at the front row, 2nd and 3rd doctors respectively from the left
Author, Cheng-Hung Li, is at the 2nd row, 1st doctor from the left
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Figure 3. Case number of ablation therapy

Figure 4. Case number of device therapy treatments

Figure 4. Case number of device therapy treatments

Research in Electrophysiology
– Insights on Ventricular Fibrillation (VF) from Optical Mapping
Director of Electrophysiology, Dr. Tsu-Juey
Wu, has been focusing on the mechanisms and
pharmacological effects of VF in isolated rabbit hearts
(Langendorff model) for years. After completing his
training at Cedars-Sinai Medical Center under the
leadership of his basic research mentor, Professor
Peng-Sheng Chen, Dr. Wu first introduced and used
optical mapping methods in his research on induced
VF in isolated rabbit heart models when he returned
to Taiwan. Currently, our team still continues with
research on elucidating VF mechanism and has
published numerous papers while presenting these
issues in several regional and international scientific
sessions over the last couple of years.

Our Aim and Vision:
We focused on performing comprehensive evaluations and management of patients

suffering from complex heart rhythm disorders
and advanced heart failure. The team experts
provided electrophysiological studies, 3D mapping
and radiofrequency catheter ablation of complex
arrhythmias, Cryoballoon ablation for paroxysmal AF,
and implantations of pacemakers, lCDs, CRTP/D, and
Implantable Loop Recorders.
Our team makes great efforts to provide compassionate, patient-centered care, in order to solidify
our position as a vital hospital for the treatment of
heart rhythm disorders in Taiwan. Our commitment
to becoming the nation’s top rated medical center
for the prevention, diagnosis and treatment of
patients with heart rhythm disorders and advanced
heart failure remains strong.

Hospital Contact:
Address: Taichung Veterans General Hospital, 1650
Taiwan Boulevard Sect. 4, Taichung 40705, Taiwan
Tel.: 886-4-23592525, Ext: 3124, 4043
Fax: 886-4-23597546

Address for correspondence: Tsu-Juey Wu, M.D., Ph.D., Director of Electrophysiology, Cardiovascular Center, Taichung Veterans General
Hospital, Professor of Medicine, National Yang-Ming University School of Medicine; Tel: 886-4-23592525 Ext: 4042, 4043;
Email: tjwu@vghtc.gov.tw
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It was my great honor to win the young
investigators award in basic category in the 8 th
Asia Pacific Heart Rhythm Society in Melbourne. I
really appreciate the committee of the APHRS and
chairpersons of the session, Dr. Stuart Thomas, Prof.
Yoshinori Kobayashi, Prof. Jiunn-Lee Lin, and Prof.
Dong-Gu Shin. I am also grateful to the Victorian
Government for kind help.
I enjoyed staying in Melbourne having
nice weather, beautiful nature, and kind people.
Moreover, the APHRS scientific meeting had a lot
of very exciting sessions. In the young investigators
award session, I thought all finalists had excellent
presentations.
I presented my study “Oxidative Stress Induced
Ventricular Arrhythmia and Impairment of Cardiac
Function in Nos1ap Deleted Mice”. NOS1AP, nitric
oxide synthase 1 adaptor protein, has attracted
everyone’s attention because recent genomewide association studies identified that the genetic
variations at NOS1AP had a strong association
with QT interval and sudden cardiac death (SCD).
However, the mechanism linking a genetic variant of
NOS1AP and SCD is poorly understood. We generated
Nos1ap knockout mouse (Nos1ap - /- ) to elucidate
the involvement of Nos1ap in SCD, especially paying
attention to the oxidative stress.
In baseline condition, Nos1ap-/- showed almost

normal heart by surface electrocardiogram (ECG)
and ultrasound echocardiography (UCG). However,
when we applied an acute oxidative stress by
injection of doxorubicin, ECG showed significantly
longer QT interval in Nos1ap-/- than WT, and UCG
showed reduced contractile function in Nos1ap-/-.
Long-term observation by implantable telemetry
exhibited that Nos1ap-/- showed significantly higher
mortality than WT (93.3 vs 16.0% at day 14, p < 0.01).

Some of Nos1ap - /- had spontaneous ventricular
tachyarrhythmias (2 VFs and 1 VT out of 7 mice)
followed by cardiac death.
Ex vivo optical mapping experiment exhibited
that the action potential duration (APD) was longer
in Nos1ap - /- than WT in baseline condition, and
oxidative stress enhanced the prolongation of APD
more in Nos1ap-/-. The acute oxidative stress also
evoked reduction in Ca transient and increased
expression of Bnp in Nos1ap-/- than WT. To prove
these changes were occurred by oxidative stress,
we applied antioxidant prior to the injection
of doxorubicin. Pretreatment with antioxidant
significantly improved the survival rate, and
prevented the QT prolongation and reduction in
contractile function in Nos1ap-/-.
In conclusion, although Nos1ap-/- mice have
apparently normal hearts, oxidative stress evokes
ventricular tachyarrhythmia and heart failure, which
may cause sudden cardiac death.
This study was supported by my mentors, Prof.
Tetsushi Furukawa and Dr. Tetsuo Sasano, and my
colleagues. I want to express my very gratitude to
them. I would like to acknowledge Dr. Norihiro Kato
and Dr. Tadashi Okamura to generate Nos1ap-/- mice.
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Our laboratory is working on several new
challenging projects. Many students and researchers
from several countries work together in our
laboratory. If you are interested in our studies, don’t
hesitate to contact us.
http://www.tmd.ac.jp/mri/cph/

Koji Sugiyama, M.D.

Department of Bio-informational Pharmacology,
Medical Research Institute
Tokyo Medical and Dental University (TMDU)
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