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FETAL MAGNETOCARDIOGRAPHY-AN EXCITING NEW
TECHNIQUE FOR THE DIAGNOSIS AND MANAGEMENT OF

FETAL ARRHYTHMIAS

By Joel D. Temple, MD

Fetal arrhythmias are estimated to occur in
1-2% of gestations. The majority of these
are PVCs and PACs which are generally
considered benign. More serious arrhyth-
mias can occur including SVT, atrial flutter,
and VT. Management of fetal arrhythmias
has been limited by our inability to effec-
tively monitor and diagnose them. The
gold standard has been Doppler M mode
echocardiography which can demonstrate
the timing of atrial and ventricular contrac-
tions. Echo, however, does not give infor-
mation about the electrical activity of the
heart and is labor intensive. The fetal
ECG can be obtained from the maternal
abdomen but there is sig-
nificant artifact in the form
of both myopotentials and
the maternal ECG. Of par-
ticular interest, the mater-
nal ECG (based on voltage
potential) does not attenu-
ate and is 10-100 times as
strong as the fetal signal.
In addition, useful signals
are difficult to obtain after
27 weeks, probably due to
the insulating properties of
the vernix caseosa. Fetal
magnetocardiography
(fMCG) is a new technique
that is particularly useful
for evaluating fetal arrhyth-
mias.

When an electric or ionic
current flows through a
conductor, a magnetic field
is generated perpendicular
to the current. As cardiac
tissue depolarizes, small
currents are generated
across the advancing wave
front and consequently an
electromagnetic
generated perpendicular to

the current. This field can be detected and
is the basis of fMCG. The field generated
by the fetal heart is on the order of 0.5-10
pT, or approximately one millionth the
strength of the earth’s magnetic field. By
comparison, the maternal signal is approxi-
mately 50 pT. The device used to meas-
ure these biomagnetic fields is called a
Superconducting Quantum Interference
Device or SQUID magnetometer. SQUIDs
must be super cooled and shielded from all
electromagnetic interference.

One clear advantage of fMCG is that the
signal strength is inversely proportional to
the square of the distance from the source.
Consequently, if the receiver is placed

close to the fetus, the maternal signal will

. . Figure 1. SARA, consisting of 151 gradiometers arranged to comfortably
field is :
fit the gravid abdomen.
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Figure 2. A) Raw tracing demonstrating both fetal and maternal tracings. Maternal signals
are marked with blue arrows. Fetal signals are marked with red arrows. B) Fetal signal
after attenuation of metrnal signal using orthogonal projection.
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be considerably smaller. The Univer-
sity of Arkansas for Medical Sciences
has developed a specialized array
called SQUID Array for Reproductive
Analysis or SARA. SARA consists of
151 magnetometers arranged to fit
the gravid abdomen. The patient
leans forward onto the array while
seated. (Figure 1) There is no
trauma to the fetus and minimal dis-
comfort to the mother and extended
recording periods are possible.

Background noise is filtered using a
first order gradiometer
(magnetometer). The maternal sig-
nals are identified and averaged us-
ing template matching and the mater-
nal signal is attenuated using a tech-
nique called orthogonal projection.
The result is a signal that is analo-
gous to a surface ECG. (Figure 2) If

“Fetal
magnetocardiography
is a safe noninvasive

technique allowing
monitoring of fetal heart
rhythm and providing
information and a degree
of resolution not
previously obtainable.”

further resolution is needed, signal
averaging can be performed.

Fetal magnetocardiography offers
some exciting possibilities including
the more accurate diagnosis of fetal
arrhythmias, monitoring for fetal tox-
icity with drugs such as Flecainide,
Sotalol, and Amiodorone leading to
safer use of antepartum antiarrhyth-
mics, and prenatal diagnosis of chan-
nelopathies such as the Long QT
syndrome without the need for am-
niocentesis.

. MyLab30 PERFORMANCE AND PORTABILITY WITHOUT COMPROMISE
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Figure 3. (A) FMCG of twin “A” in atrial flutter with signal averaged ECG. (B) FMCG of twin “B” in

sinus. Recordings were obtained simultaneously.

This technology is currently expensive
and cumbersome due to the need for
super cooling and electromagnetic
shielding. However, work is currently
under way towards the development of
a “high” temperature SQUID that does
not require super cooling.

Fetal magnetocardiography is a safe
noninvasive technique allowing moni-
toring of fetal heart rhythm and provid-
ing information and a degree of resolu-
tion not previously obtainable. (Figure
3) The particular design of SARA al-
lows extended monitoring without ap-
parent harm or discomfort to the
mother or fetus. As fMCG becomes
more widely available, | believe it will
have a significant impact on the way
we diagnose and manage fetal arrhyth-
mias.

For comments to this article, send email to:
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TRANSCATHETER CLOSURE OF VENTRICULAR SEPTAL DEFECTS

By Yun-Ching Fu, MD, Qi-Ling Cao, MD
and Ziyad M. Hijazi, MD

Introduction

Ventricular septal defect (VSD) is the
most common congenital heart defect
(representing approximately 20% of
all defects). VSDs are classified as
one of 4 types depending on their
location in the septum: perimembra-
nous (70%), muscular (10-15%), su-
pracristal (5-10%), or inlet (5%).
VSDs result in left to right shunting
which may cause volume overloading
of the left atrium and left ventricle,
pulmonary hypertension, failure to
thrive and/or congestive heart failure.
In addition, there is also a significant
life-long risk of infective endocarditis.
Traditional treatment is surgical re-
pair, which is generally safe. How-
ever, surgery involves small risks of
complete heart block, chylothorax,
phrenic nerve injury, early and late

Figure 1. Amplatzer membranous VSD
occluder is an asymmetric double disc device
with the aortic end of the left ventricle disc
only 0.5 mm larger than the waist to avoid
impingement on the aortic valve (Arrow).

Figure 2. Left ventriculography in the left anterior oblique view demonstrates the perimembra-
nous VSD (A). Final left ventriculography indicates good device position without residual
shunt (B). AO: aorta, LV: left ventricle, RV: right ventricle.

arrhythmia, post-pericardiotomy syn-
drome and also death. Moreover, the
surgical scar may be a cosmetic con-
cern for the patients and their par-
ents. Therefore, the availability of
transcatheter device closure has the
potential to offer improved safety as
well as more desirable cosmetic re-
sults.

Because of the proximity to the aortic
and atrioventricular valves, suprac-
ristal and inlet VSDs are not amena-
ble to device closure. Perimembra-
nous and muscular VSDs have been
occluded using the Buttoned and the
Rash kind devices. However, these
devices are cumbersome to deploy
and are associated with a high inci-
dence of residual shunts. To date
the Amplatzer VSD Occluders (AGA
Medical Corporation, Golden Valley,
MN) are the most popular and most
efficacious devices for VSD closure.

Perimembranous/membranous
VSD

The Amplatzer membranous VSD
occluder is a self-expandable double-
disc device made from a nitinol wire
mesh (Fig. 1). Dacron polyester
patches are sewn into each disc and
the connecting waist to increase the
thrombogenicity of the device. The
device is asymmetric and specifically
designed for the perimembranous
VSD. The aortic end of the left ventri-
cle disc is only 0.5 mm larger than
the waist to avoid impingement to the
aortic valve. "The other end of the left
ventricle disc is 5.5 mm larger than
the waist. It has a platinum marker,
which is used to guide device orienta-
tion. The right ventricle disc is 2 mm
larger than the waist. The device
waist is 1.5 mm long, and devices are
sized according to the waist diameter
(from 4 to 18 mm).

Learn more at:
www.medical.philips.com/live3D
or call 800-229-6417

The SONOS 7500 system with Live 3D Echo ...
for better visualization of congenital heart defects

PHILIPS
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In addition to the general indications
for VSD closure, the prerequisites for
use of the Amplatzer occluder are
body weight larger than 8 kg and the
subaortic rim larger than 2 mm. The
procedure is preferably performed
under general endotracheal anesthe-
sia with transesophageal echocardio-
graphic (TEE) guidance. Access is
obtained in the femoral artery (4-5 Fr
sheath) and the femoral vein (7-8 Fr
sheath). Heparin is given to keep an
activated clotting time of greater than
200 seconds. Routine right and left
heart catheterization is performed to
assess the degree of shunting and to
evaluate the pulmonary vascular re-
sistance. Left ventriculography in the
left anterior oblique view defines the
location and size of the VSD (Fig. 2).
The appropriate device size is cho-
sen to be the same or 1-2 mm larger
than the VSD size measured by TEE
(Fig. 3) or ventriculography. The clo-
sure procedure is performed as fol-
lows: First, with the assistance of
0.035-in Terumo glide wire, a 4 or

“The Amplatzer muscular
VSD occluder, unlike the
membranous VSD
occluder, is a symmetric
double-disc device.”

5 Fr Judkins right coronary cathe-
ter crosses the VSD from the left ven-
tricle to the right ventricle and then is
placed into the branch pulmonary
artery or superior vena cava. Sec-
ond, the glide wire is exchanged for a
long noodle wire, which is exterior-
ized out the femoral vein using a
gooseneck snare. Third, over the
wire, a long sheath is advanced into
the left ventricle apex. After that the
device is loaded and advanced to the
tip of the sheath. Fourth, the sheath
is retracted and the left disc is de-
ployed in the left ventricle. The

Reliable.

Repositionable.
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Figure 3. Color Doppler transesophageal echocardiography in short axis view reveals the
perimembranous VSD with a left to right shunt (A). Final echocardiography shows no residual
shunt (B). LA: left atrium, RA: right atrium, RV: right ventricle.

whole system is retracted to the sep-
tum and the right disc is deployed in
the right ventricle. The whole system
is retracted to the septum and then
the right disc is deployed in the right
ventricle. Finally, the device is re-
leased after proper position is con-
firmed by TEE and ventriculography.
The patients are usually discharged
the following day. Aspirin  (3-5
mg/kg/day) is administered for 6
months

In 2002, we reported the initial use of
the Amplatzer membranous VSD oc-
cluder in 6 patients who all achieved
immediate complete closures?®. In the
2004 American Heart Association
meeting in New Orleans, Louisiana,
Holzer et al. reported a successful
procedure rate of 92.7% (89/96) with
0% mortality®. Only two patients had
major complication of complete heart
block. Left ventricular end-diastolic
dimension decreased from a median
of 42 mm prior to device closure to a
median of 39 mm the day after the
procedure. The above result shows

that transcatheter closure of pe-
rimembranous VSD using the
Amplatzer membranous VSD oc-

cluder is safe and effective.
Muscular VSD

Muscular VSDs are frequently hidden
within the coarse right ventricular
trabeculations and is difficult to local-
ize through the standard surgical ap-
proach via the right atrium. There-
fore, surgical repair still poses a re-
markable challenge and carries cer-
tain morbidity and mortality.

The Amplatzer muscular VSD oc-
cluder, unlike the membranous VSD
occluder, is a symmetric double-disc
device (Fig 4). The connecting waist
is 7 mm long and the left and right
ventricle discs are 8 mm larger than
the waist. The procedure is similar to
that of membranous VSD occlusion
except that a right internal jugular

“Ventricular septal defect
(VSD) is the most common
(approximately 20%) of
congenital heart defect.”

Visit us at www.amplatzer.com
or call 888.546.4407

for more information.

AMPLATZER® Vascular Plug

www .PediatricCardiologyToday.com
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Figure 4. The Amplatzer muscular VSD
occluder is a symmetric double disc device.

venous access is needed for defects
located in the mid/apical or posterior
septum. If the infant is small, preclud-
ing safe percutaneous closure, or if
the VSD is associated with other de-
fects requiring surgical repair, clo-
sure of the VSD can be achieved per-
ventricularly in the operating room
prior to initiation of cardiopulmonary
bypass. Briefly, after the chest and
pericardium are opened, an 18-gauge
needle is used to puncture the right
ventricle free wall pointing toward the
VSD. Under the TEE guidance, a
0.035-in short guide wire is passed
through the VSD into the left ventri-
cle. The needle is taken out, leaving
the wire in position. Over the wire, a
proper size short sheath is advanced
to the left ventricle. Once the short
sheath is well positioned in the left
ventricle, closure steps are similar to
those of percutaneous closure with
emphasis on the TEE to guide the
steps.

In 2004, the US registry of the
Amplatzer Muscular VSD occluder
reported 83 procedures in 75 patients
with a median age of 1.4 years who
underwent percutaneous (70 pa-
tients) or perventricular (6 patients)
closure of hemodynamically signifi-
cant congenital muscular VSDs”. The

PEDIATRIC

device was implanted successfully in
72 of 83 (86.7%) procedures. Major
procedure- or device- related compli-
cations occurred in 10.7% of patients.
Closure rates were excellent and in-
creased from 47.2% 24-hours post-
procedure to 92.3% at 12 months’
follow-up. These results compare
favorably with the surgical results.

Conclusions

Transcatheter closure of perimembra-
nous and muscular VSDs using the
Amplatzer perimembranous and mus-
cular VSD occluders is safe and ef-
fective with very rare complications.
It has no scar, less pain, shorter hos-
pital stay, and less cost compared to
the open heart surgery.
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CRYOABLATION: THE LATEST TECHNOLOGY

ARRHYTHMIA ABLATION

By Kathryn K. Collins, MD

Cryoablation, which has been ap-
proved by the FDA within the last
year (Cryocath Technologies, Inc,
Montreal, Quebec), is the newest
technology in pediatric ablation and
the biggest advancement in ablative
technologies in the last decade.
Many pediatric electrophysiology
centers have acquired this technol-
ogy and have used it for the treat-
ment of specific arrhythmias.

Since ablation for arrhythmias be-
gan in the late 1990s, radiofre-
qguency energy has been the gold
standard for interventional treat-

“Cryoablation technology
also allows for temporary
test lesions, which is
an advantage over
radiofrequency
applications that create
only permanent lesions.”

ment of pediatric arrhythmias. The
recent findings of the multicenter
Prospective Assessment of Pediat-
ric Catheter Ablation study have
shown a high overall procedural
success rate of 95.7% for diverse
arrhythmia substrates and a low
complication rate of 4%'. The risk
of atrioventricular block was re-

ported as 2.1% with atrioventricular

w

- ‘ MyLab30 3

The Ultrasound Unit
Optimized for

nodal reentry and 3% with septal
accessory pathways.

How does one improve on this cur-
rent gold standard? The answer
may come in the safety of cryoabla-
tion - to decrease the risk of atrio-
ventricular block when the arrhyth-
mia arises from a location near the
atrioventricular node. Cryoablation
eliminates the risk of catheter dis-
lodgement as the catheter freezes
to the cardiac tissue and effectively
adheres at that location. The anal-
ogy is the ‘tongue on the pole’ phe-
nomenon in freezing temperatures.
The catheter only moves once it is
re-warmed. Cryoablation technol-
ogy also allows for temporary test
lesions, which is an advantage over
radiofrequency applications that
create only permanent lesions. By
freezing to —30 degrees Celsius,
cardiac conduction is only tempo-
rarily interrupted. The effects of
the lesion can be assessed, with
respect to the freezing on the ar-
rhythmia location and also on the
effect on the atrioventricular node,
before freezing further to create a
permanent lesion. By freezing to —
70 degrees, permanent damage to
the cardiac tissue is then created.

Permanent cryoablation lesions are
smaller than those created by ra-
diofrequency, and are therefore
less likely to damage structures
such as the coronary arteries when
freezing on the atrioventricular
groove. Another advantage of
cryoablation is the ability to apply
freezing in very tight locations, such

Redlatres . i ors lese than 50 s
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as within the coronary sinus an im-
pedance rise, or the inability to de-
liver adequate power is often a
problem. Finally, with cryoablation
compared to radiofrequency, the
endothelium is not as disrupted and
there may be less risk of thrombus
formation at the ablation site.

The drawbacks of cryoablation are
that the catheter size is a 7 French
and thus cannot be utilized easily in
the very small patient. The cryoab-
lation catheter is somewhat stiff and
catheter manipulation can be chal-
lenging. Also, in adult populations,
initial reports have shown a higher
chance of recurrence of the arrhyth-
mia. Some of this recurrence risk
has been ascribed to the ‘learning
curve’ with any new technology,
with hopes of improvement with op-
erator experience.

Will cryoablation replace radiofre-
quency? The answer is likely no,
because of the current high success
and low complication rate from ra-
diofrequency, and also because of
the limits of the cryoablation sys-
tem. Cryoablation is likely to be
utilized along the septum, in loca-
tions near the atrioventricular node,

“The drawbacks of
cryoablation are that the
catheter size is a 7 French
and thus cannot be
utilized easily in the
very small patient.”
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and in tight or unusual places such
as the coronary sinus. Initial re-
ports of cryoablation used in pediat-

“Cryoablation, which has
been approved by the FDA
within the last year, is the
newest technology in
pediatric ablation and the
biggest advancement in
ablative technologies
in the last decade.”

ric arrhythmias have been reported
only in brief, but have been promis-
ing 2%, More experience is neces-
sary to assess the short and long
term implications of this new tech-
nology.
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MEDICAL NEWS

New Database Provides Doctors and Patients
Unprecedented Access to Clinical Study Information
for Marketed Medicines

The pharmaceutical industry has inaugurated a central,
easily accessible database to better communicate the re-
sults of clinical studies of marketed drugs. The database,
available at http://www.clinicalstudyresults.org, contains the
results of all controlled clinical trials (mainly Phase IIl and 1V
studies), both positive and negative, completed since Octo-
ber 2002 for PhARMA member company drug products ap-
proved in the United States. This includes both published
articles and unpublished study summaries. The free, com-
prehensive Internet database is publicly available.

"Two years ago, the pharmaceutical industry committed to
communicating meaningful results of clinical studies, regard-
less of outcome, by adopting the PhRMA Principles for the
Conduct of Clinical Trials and Communication of Clinical
Trial Results. This new database reflects the pharmaceutical
industry's ongoing commitment to help educate practicing
physicians and patients about marketed prescription medi-
cines," said Alan F. Holmer, PhRMA president and CEO.
"Doctors will now have centralized access to the important
and meaningful information they need."”

"The database contains an unprecedented amount of easily
accessible clinical trial information and will be a valuable
resource to doctors seeking the latest information about a
marketed medicine," said Caroline Loew, Ph.D. PhRMA Vice
President for Scientific and Regulatory Affairs.

The information in the database is presented in a standard
format that includes the sponsoring company's name, the
proprietary and generic names of the drug, a link or refer-
ence to the FDA-approved drug label, the studied indication
or disease, a bibliography of published studies together with
a link (where available) to the printed articles, and a stan-
dardized summary of unpublished studies. The standardized
summary includes information about the study center; the
design of the trial, the number of patients studied, the dose
and mode of administration, and a summary of conclusions
and outcomes -- whether positive or inconclusive.

For more information: www.clinicalstudyresults.org

Reliable.

Repositionable.

JANUARY 2005 PAGE 9

Embryonic Stem Cells Correct Congenital Heart Defect
in Mouse Embryos

A study published in the October 8, 2004 issue of Science,
describes a previously unsuspected capacity of embryonic
stem cells to influence neighboring defective cells and re-
store their capacity to function normally.

Researchers at Memorial Sloan-Kettering Cancer Center
report that 15 embryonic stem cells injected into early em-
bryos of mice, whose __
hearts were genetically ﬂl
predisposed to develop |
a lethal defect, rescued =
the heart from develop- &=
ing the disorder by not |1 L
only producing normal
daughter cells that were
incorporated into the
defective embryonic |
heart, but also by re-
leasing biological fac-
tors into the nearby vi-
cinity. This prevented
neighboring heart cells
from developing into
defective tissue.

Drs. Benezra (left) and Fraidenraich (right)

"In other words, stem cells act like nurses, restoring 'sick’
cells to health" said Robert Benezra, PhD, a Member in the
Cancer Biology and Genetics Program at Memorial Sloan-
Kettering Cancer Center and the study's senior author. "The
result was that fifty-percent of the mice fated to die in the
womb were born with healthy hearts."”

In previous studies, Dr. Benezra and colleagues demon-
strated a relationship between the presence of a specific
protein called Id during embryonic growth and the normal
development of capillaries and blood vessels. Mice engi-
neered without this protein, called Id "knock-out" mice, dis-
play severe cardiac defects and die at mid-gestation.

"In this current study, with the repair of congenital heart de-
fects in our Id knockout embryos, we observed that the stem
cells provided normal signals to themselves and also to their
neighbor cells to correct the organ as a whole," explained
Diego Fraidenraich, PhD, the study's lead author.

Visit us at www.amplatzer.com
or call 888.546.4407
for more information.
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The Department of Pediatrics as the University of
Chicago Pritzker School of Medicine is expanding
its Section of Pediatric Cardiology. We are
seeking a board certified pediatric cardiologist,
who is skilled in the following areas: transplant,
post operative cardiac transplant care is required.
Outpatient and inpatient venues are included
depending on the qualifications of this applicant
for the faculty or other academic appointment.
This position carries responsibilities for teaching
students, residents and fellows. Research
opportunities are available for appropriately
qualified candidates. Screening of applicants will
continue until the position is filled. Please
respond with letter, curriculum vitae and names of
three references to:

Ziyad M. Hijazi, MD, Professor of Pediatrics
and Medicine Chief, Pediatric Cardiology,
Pediatric Cardiology, MC 4051

University of Chicago, 5841 South Maryland
Avenue, Chicago, IL 60637 Tel: (773) 702-6172;
E-mail: zhijazi@peds.bsd.uchicago.edu
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The researchers also found a relationship between the Id pro-
tein and stem cells. "We found that stem cells are critically de-
pendent on the Id protein for self-renewal and differentiation,”
added Dr. Benezra. "A reduction of just 15-20% of the Id pro-
tein impairs the stem cells' ability to rescue these embryonic
mouse heart cells. These cells are very powerful, but also ap-
parently very delicate.”

To understand the molecular basis of the rescue, the authors
identified two important molecules implicated in signaling from
the ES cells to the Id knock-out cells. These molecules are
insulin-like growth factor 1 (IGF-I) and WNT5a. The former
molecule is a long-range acting factor, and the latter is a short-
range factor and a member of the family of WNT proteins. Both
molecules are implicated in heart development and cancer.

The authors demonstrated that IGF-I injected into the mother
can cross the placenta and influence fetal cardiac development
in the Id knock-out embryo. The Id knock-out embryos were
born, but with partial rescue of cardiac defects and abnormal
gene expression profiles. As a result, Id knock-out pups whose
mothers were manipulated bypassed mid-gestation lethality,
although they died during the first two days of life. On the other
hand, WNT5a had the ability to correct the abnormal gene ex-
pression profiles of the Id knock-out hearts to normal levels.
These two mechanisms (long- and short- range action) in con-
junction may account for the full correction of the cardiac de-
fects.

The study was co-authored by Elizabeth Stillwell, PhD, Eliza-
beth Romero and Katia Manova, PhD from Memorial Sloan-
Kettering Cancer Center, and Craig T. Basson, MD, PhD and
David Wilkes, PhD from Weill Medical College of Cornell Uni-
versity.

The National Institutes of Health has supported this research,
by funding Dr. Diego Fraidenraich through a mentored minority
faculty development award (Heart, Lung and Blood Institute)
and Dr. Robert Benezra (National Cancer Institute). For more
information: www.mskcc.org

Research Team Discovers Possible Genetic Mechanism
Behind Congenital Heart Defects

Researchers at The Hospital for Sick Children (Sick Kids) and
Mount Sinai Hospital (MSH) have discovered a possible ge-
netic mechanism behind congenital heart defects. This finding
has implications for understanding how congenital heart de-
fects occur, and may lead to genetic tests for certain defects,
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such as proteins that determine how
genes are expressed. This also opens
new insights into how general chromo-
some properties can relate to specific
disease processes. This research was
reported in the November 4, 2004 issue
of the scientific journal, Nature.

“It was previously believed that all cells
during development contained the same
chromatin remodeling proteins that un-
wind DNA, a process that is important
for genes to be turned on. However, we
Dr. Benoit Bruneau identified one of these proteins, called

Baf60c, that is expressed specifically in
the developing heart,” said Dr. Benoit Bruneau, the study’s co-
principal investigator, a Sick Kids scientist and an assistant
professor of Molecular and Medical Genetics at the University
of Toronto (U of T).

“When we completely suppressed the function of the Baf60c
protein, there were dramatic cardiovascular defects. When we
suppressed just half of the protein, the result was a defect that
resembled one seen in infants,” added Dr. Bruneau, also Can-
ada Research Chair in Developmental Cardiology and member
of U of T's Heart & Stroke/Richard Lewar Centre of Excellence.

“This new protein may provide new diagnostic tools and in-
sights into how to treat cardiovascular problems,” said Dr.
Janet Rossant, the study’s co-principal investigator and a sen-
ior investigator at the Samuel Lunenfeld Research Institute at
MSH, as well as a professor of Molecular and Medical Genetics
atUof T.

Other members of the research team include the study’s co-
lead authors Dr. Heiko Lickert of the Samuel Lunenfeld Re-
search Institute at MSH and Dr. Jun Takeuchi of the Sick Kids
Research Institute, Dr. Ingo von Both, Dr. Jeffrey Wrana, Dr.
Fionnuala McAuliffe and Dr. S. Lee Adamson, all from the
Samuel Lunenfeld Research Institute at MSH, and Dr. Mark
Henkelman and Dr. Johnathon Walls from Sick Kids.

This research was supported by the Canadian Institutes of
Health Research, the Heart and Stroke Foundation of Ontario,
the March of Dimes Birth Defects Foundation, the National
Cancer Institute of Canada, the Canada Foundation for Innova-
tion, the Ontario Innovation Trust, the Ontario Research and
Development Challenge Fund, and Sick Kids Foundation.

For more information: www.sickkids.ca
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PORTLAND OREGON

Children’s Cardiac Center of Oregon is seeing a BE/BC Pediatric
Cardiologist with either an interventional background or with
post-operative care experience to join their well-established and
dynamic private practice. The practice includes three pediatric
cardiologists with strong expertise in fetal echo and electrophysiology.
In addition, the practice includes three pediatric cardiovascular
surgeons who collectively perform up to 200 open cases annually
including Norwood procedures and bloodless surgery. The group is
based at Legacy Emanuel Children’s Hospital, which is a full-service
children’s hospital.

Legacy Emanuel Children’s Hospital is a 155-bed pediatric tertiary
care facility. Itincludes a 45-bed NICU, as well as a 23-bed pediatric
ICU. The Children’s hospital provides comprehensive services to
children in the northwest region. Our team of over 70 certified
subspecialty professionals includes child abuse, developmental, ENT,
Gl, genetics, hematology, oncology, infectious disease, neurology,
neurosurgery, orthopedic surgery, psychiatry, pulmonology,
rehabilitation, rheumatology, surgery, and urology. Specialty services
on-site include ECMO, emergency services, pediatric rehab and
Oregon’s only burn center. The Emanuel Children’s Hospital is a
teaching facility and has an active resident program. Additionally,
Legacy has an active research center.

Portland presents urban amenities in an attractive and affordable living
environment, surrounded by the breathtaking Columbia River Gorge
and spectacular Cascade Mountains. The beautiful northwest beaches
of the Pacific Ocean and long skiing seasons of Mt Hood are also
within a 90-minute drive.

The salary and benefit package for this
position is generous and the position will
lead to partnership. For more information about .
this exciting opportunity, please contact:
Vicki Owen, Sr. Recruitment Consultant,
Legacy Employment Services, 1120 NW 20th,
Suite 111, Portland, Oregon 972109. Toll Free:
(866) 888-4428, ext. 6. Email: vowen@lhs.org.
AAEOE

www.legacyhealth.org Health System

Sponsored By

BRAUN

For information, please call 1-800-BBRAUN2 (227-2862) or visit www.bbraunusa.com

www .PediatricCardiologyToday.com

© Copyright 2005, Pediatric Cardiology Today. All rights reserved



PEDIATRIC
9008 Copenhaver Drive, Suite M
Potomac, MD 20854 USA

Your FEREE January Issue of PEDIATRIC

© 2005 by Pediatric Cardiology Today (print: ISSN 1551-4439; online: ISSN 1551-4447). All rights reserved. Photocopying, reproduction or
quotation either in full or in part is strictly prohibited without the written permission of the publisher. For permission, send an e-mail to:
Permission@PediatricCardiologyToday.com. Statements or opinions expressed in Pediatric Cardiology Today reflect the views of the authors
and are not necessarily the views of Pediatric Cardiology Today. Postmaster: Send address changes to Pediatric Cardiology Today, 9008
Copenhaver Dr., Suite M, Potomac, MD 20854 U.S.A.

PEDIATRIC

RELIABLE

Editorial Board

John W. Moore, MD, MPH, FACC, FSCAI
Mattel Children’s Hospital at UCLA
JWMoore@mednet.ucla.edu

Ziyad M. Hijazi, MD, MPH, FACC, FAAP,
FSCAI

University of Chicago Hospital and

The Pritzker School of Medicine
ZHijazi@peds.bsd.uchicago.edu

James C. Perry, MD, FACC
Yale University School of Medicine
James.Perry@yale.edu

Gerald Ross Marx, MD, FACC

Boston Children’s Hospital and Harvard
Medical School
Marx@cardio.tch.harvard.edu

Anthony C. Chang, MD, MBA
Texas Children's Hospital
ACChang@texaschildrenshospital.org

Gil Wernovsky, MD, FACC, FAAP
The Cardiac Center at The Children's
Hospital of Philadelphia and The
University of Pennsylvania School of
Medicine

Wernovsky @email.chop.edu

INFORMATION

New Product Submission
PR@PediatricCardiologyToday.com

FREE Subscription

Pediatric Cardiology Today ® is published
monthly and FREE to qualified profession-
als in pediatric cardiology and related
fields in the U.S. and Canada. To sub-
scribe send an email with name, title,
phone, e-mail and address to:
Subs@PediatricCardiology Today.com

Or fax your request to 240.465.0692

Article Submission
Article@PediatricCardiologyToday.com

General Questions
Info@PediatricCardiologyToday.com

Production
Prod@PediatricCardiologyToday.com

Letters to the Editor
Letters@PediatricCardiologyToday.com

Sales & Marketing
Sales@PediatricCardiologyToday.com

IN PEDIATRIC CARDIOLOGY™

Reprints
Reprint@PediatricCardiologyToday.com

Publishing Management

Tony Carlson, Founder & VP of Marketing
Tel: 301.279.2005; Fax: 240.465.0692
TonyC@PediatricCardiologyToday.com

Richard Koulbanis, Editor & Publisher
Tel: 240.988.4390; Fax: 240.465.0692
RichardK@PediatricCardiologyToday.com

Virginia Dematatis, Editorial Consultant
VirginiaD@ PediatricCardiology Today.com

Loraine Watts, Editorial Assistant
Caryl Cornell, Editorial Assistant

Sales Offices

PEDIATRIC CARDIOLOGY TODAY
9008 Copenhaver Drive, Suite M
Potomac, MD 20854 USA

Editorial Offices

PEDIATRIC CARDIOLOGY TODAY
19509 Pine Cone Court, Suite 100
Gaithersburg, MD 20879 USA

www.PediatricCardiologyToday.com




