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normal maturation/involution of pulmonary vasculature. Elevated
pulmonary artery pressure associated with congenital heart defects
(for example large ventricular septal defect or patent ductus
arteriosus) may also retard the normal involution of the pulmonary
arterioles.

Closure of the Fetal Circulatory Pathways

Patent foramen ovale. As alluded to in the preceding section,
decrease in the pulmonary arteriolar resistance is associated with an
increase in the pulmonary flow which in turn increases the volume of RVOT Conduits « Ablation Technologies ¢ Pacemakers ¢ ICDs
blood flow return to the left atrium with consequent increase in the left
atrial pressure. Shortly before this, the placenta is eliminated with
consequent decrease in the umbilical venous and inferior vena caval
flow. This will result in a slight decrease in the right atrial pressure. A
combination of increase in the left atrial pressure and decrease in the
right atrial pressure will result in apposition of the septum primum and
septum secundum causing in functional closure of foramen ovale.
This occurs within the first few hours after birth. The functional
closure of the foramen ovale is often incomplete, especially if there is
an increase in the right atrial pressure (e.g., crying, pulmonary
vasoconstriction, severe right atrial or ventricular obstruction), and/or
a decrease in the left atrial pressure, with resultant right-to-left
interatrial shunting. Severe dilatation of the left atrium secondary to
increased pulmonary blood flow (for example patent ductus
arteriosus or ventricular septal defect) may stretch the patent
foramen ovale, causing left-to-right shunting.

Heart Valves ¢ Cannulae * Oxygenators & Filters

Committed to providing more options

While functional closure of the foramen ovale occurs within hours
after birth, anatomic closure may take 2 to 3 months [22,23]. In some
subjects, the closure does not take place at all. Several studies have
shown persistent patency in nearly 20% of older infants, children,
adolescents, and adults.?*

Ductus venosus. The ductus venosus also closes shortly after birth.
The closure may simply be due to lack of blood flow through this
structure following elimination of placenta. Or, the mechanism of
closure may be similar to that of ductus arteriosus.

Ductus arteriosus. Two stages of ductus arteriosus closure following
birth have been described, the first, functional closure by constriction
of ductal muscle occurs within 10 to 15 hours of age.3192225 The
second, anatomic closure occurs by endothelial destruction,
subintimal layer proliferation, connective tissue formation over the
next two to three weeks. Increase in oxygen tension produces
muscular constriction of ductal muscle, causing the ductus to
close.?627 |n contradistinction, situations with low oxygen such as
high altitudes or when the neonate is exposed to low oxygen
concentrations, the ductal closure is delayed.?82° Vasoactive
substances such as histamine, 5-hydroxytryptamine, acetylcholine,
bradykinin and catecholamine may have a role in ductal closure
although their role has not been fully delineated.

Medilronic

The mechanism of action of Oz in ductal closure is not clearly Alleviating Pain - Restoring Health - Extending Life
elucidated, but most authorities suggest that direct stimulation of the
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Arizona Pediatric
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PEDIATRIC CARDIOLOGIST

Tucson, Arizona

OBSTETRIX,

MEDICAL GROUP

Due to expansion we are seeking a third BC/BE
Pediatric Cardiologist to join our Tucson practice.

Our practice is part of a 17-member group with offices
in the Phoenix and Tucson metropolitan areas. For
the Tucson practice we are recruiting a generalist with
experience in echocardiography, including trans-
esophageal and fetal echo. And, it would be helpful
but not essential if one is able to do simple diagnostic
catheterizations. In the spring of 2009 we will be
moving into a new state-of-art office located a half mile
from the main hospital. In addition to our main office,
we also see patients in several satellite offices.

We cover two main private hospitals and one
university hospital.

The Phoenix and Tucson practices are both engaged
in clinical research and cover teaching rotations for
residents and medical students. Receive a competitive
income and outstanding benefits including health, life
and disability insurances, paid malpractice insurance
and CME allowance.

Tucson has more than 27,000 acres of parks, nearly
40 golf courses and, in addition to boating and fishing,
is only 35 miles from snow skiing. With the feel of a
small town, but all the amenities of a major city,
Tucson is the number one resort destination in the
Southwest.

Arizona Pediatric Cardiology Consultants is an affiliate
of Obstetrix Medical Group, Inc.

For information, please contact
Lori Abolafia, Physician Relations Specialist
lori_abolafia@pediatrix.com

Pediatrix Medical Group
1301 Concord Terrace
Sunrise, FL 33323

800-243-3839 ext. 5209
www.obstetrix.com/apcc
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smooth muscle cells of the ductal tissue is responsible for ductal
closure. The ductal constriction may also be mediated through
cyctocrome and thromboxane systems. Several studies suggest a
definitive role of prostaglandins in either initiating ductal constriction
or mediating ductal constrictive effect of oxygen.3° Relaxation
property of ductal muscle with prostaglandins seems to develop early
in fetal life. The prostaglandin mediated ductal relaxing mechanism is
most active at about 0.7 gestation. With increasing gestational age
the ductal muscle becomes less responsive to prostaglandins
while it acquires increasing sensitivity to oxygen. It would appear
that prostaglandins indirectly contribute to ductal closure by
becoming less effective after birth and potentiate constrictive
action of oxygen.

SUMMARY AND CONCLUSIONS

Fetal circulation is intended to utilize placenta for gas exchange while
postnatal circulation uses lungs for gas exchange. Fetal circulatory
pathways, namely, umbilical vessels, ductus venosus, foramen ovale
and ductus arteriosus, high pulmonary vascular resistance and low
placenta resistance facilitate placental gas exchange and promote
distribution of oxygenated blood to the vital organs of the fetus.
Mechanical factors, prostaglandins and low PO: in the lung keep the
fetal circulatory pathways open. Postnatal circulatory changes are
elimination of the placenta, development of pulmonary circulation,
and closure of fetal circulatory pathways. The influence of postnatal
circulatory changes on the clinical presentation and clinical course of
the neonate with congenital heart defects will be dealt with in Part Il
of this review to be published in the next issue of Congenital
Cardiology Today.
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of the specialty meetings, which will
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PICS-AICS (includes perfusion and
anesthesia)

« Adult Congenital Heart Disease
(Mon. and Tue.) jointly organized with
International Society for Adult
Congenital Heart Disease (ISACHD)
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Medical News, Products & Information

UC San Diego Engineer Develops Method to Combat
Congenital Heart Disease in Children

Congenital heart defects account for five times more deaths
annually than all childhood cancers combined. Alison Marsden,
an Assistant Mechanical and Aerospace Engineering Professor at
the University of California at San Diego, has developed a unique
set of computer modeling tools that are expected to enhance
pediatric surgeons' ability to perform heart surgery on children.
Marsden's work focuses on designing and using simulation tools
to provide a way of testing new surgery designs on the computer
before trying them on patients, much like, for example, engineers
use computer codes to test new designs for airplanes or
automobiles.

Alison Marsden, a UC San Diego mechanical and aerospace
engineering professor, has developed breakthrough simulation
tools to assist pediatric heart surgeons.

Certain severe forms of congenital heart defects leave a patient
with only one functional heart pumping chamber. These "single
ventricle" defects are uniformly fatal if left untreated, and require a
patient to undergo multiple heart surgeries, ending with a Fontan
procedure.

In the Fontan surgery, the veins returning blood to the heart from
the body are directly connected to the arteries that send
deoxygenated blood to the lungs, forming a modified t-shaped
junction. This bypasses the heart on the one side so that the
resulting circulation puts the single pumping chamber to optimal use.
Using models derived from MRI image data, Marsden has come up
with a way to optimize a Y-Graft model for the Fontan procedure
which can help pediatric surgeons determine whether this procedure
will benefit a patient, as well as determine how a patient's heart will
perform during moderate exercise. Marsden's research findings on
the Y-Graft were published in a paper called, "Evaluation of a novel
Y-shaped extracardiac Fontan baffle using computational fluid
dynamics,” in the February issue of the Journal of Thoracic and
Cardiovascular Surgery.

An advantage of Marsden's proposed Y-Graft design is that it can be
optimized or modified for an individual patient by custom
manufacturing the graft portion prior to surgery.

"Our goal is to provide a set of personalized tools that can be used in
collaboration with surgeons to identity the best procedure for
patients," Marsden said.

Pediatric surgeons at Stanford University plan to use Marsden's Y-
Graft computer models for a Fontan procedure for the first time later
this year. One of the pediatric cardiologists working with Marsden is
Dr. Jeff Feinstein, an Associate Professor of Pediatrics (Cardiology)
at Stanford with a specialization in interventional cardiology, and
Director of the Vera Moulton Wall Center for Pulmonary Vascular
Disease at Stanford.

"Alison's work enables us to look at things we can't look at in any
other way," Feinstein said. "The whole concept of simulation based
medicine offers opportunities to try things with zero risk to the
patients. With this type of computer modeling, you can do 100
simulations before you ever try it in a patient.”

Marsden has also been working with Dr. John Lamberti, a Professor
in the Department of Surgery at the UC San Diego School of
Medicine.

"The research Alison is doing is very relevant to the treatment of the
most complex forms of congenial heart disease," said Lamberti, also a
Pediatric Cardiac Surgeon and Director of the Heart Institute at Rady
Children's Hospital. "This type of computer modeling could provide a
patient with better long-term cardiac performance and better exercise
tolerance, particularly during the teenage years and into adulthood
when conventional-type Fontan procedures begin to fail.”

Part of Marsden's work on the Y-Graft includes increasing flow rates
to simulate exercise.

"These simulations allow us to obtain information that is difficult to
measure in the clinic," Marsden said. "This way we can design
something that would allow a patient to perform well at rest but also
during exercise.”

Marsden — who joined the UC San Diego Jacobs School faculty in
2007 after receiving her Ph.D. at Stanford University — hopes to
eventually apply her current research and computer models to a
whole range of cardiovascular diseases both in children and adults.

"One of the reasons | came to UC San Diego was because it's a
really great place to do this type of work," Marsden said. "We have
one of the top bioengineering departments in the country, as well as
a top mechanical engineering department and medical school. | had
a lot of offers, but | chose UC San Diego because of its strong
combination of engineering and medicine expertise. San Diego also
has a huge biotech presence, which is a plus for researchers in the
region."

Copies of Marsden's paper, "Evaluation of a novel Y-shaped
extracardiac Fontan baffle using computational fluid dynamics," are
available upon request. For more information: www.ucsd.edu.

Gene Therapy Reversed Heart Damage in Heart Failure

Long-term gene therapy resulted in improved cardiac function and
reversed deterioration of the heart in rats with heart failure, according
to a recent study conducted by researchers at Thomas Jefferson
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University’s Center for Translational
Medicine. The study was published online in
Circulation.

The rats were treated with a gene that
generates a peptide called bARKct, which
was administered to hearts in combination
with recombinant-adeno-associated virus
serotype 6 (rAAV6). bARKct works by
inhibiting the activation of G protein-coupled
receptor kinase 2 (GRK2).

GRK2 is a kinase that is increased in heart
failure myocardium. Enhanced GRK
enzymatic activity contributes to the
deterioration of the heart in heart failure,
according to Walter J. Koch, PhD, the W.W.
Smith Professor of Medicine and the director
of the Center for Translational Medicine at
Jefferson Medical College of Thomas
Jefferson University. Dr. Koch’s research
team carried out the study, which was led by
Giuseppe Rengo, MD, a post-doctoral
fellow.

“The theory is that by inhibiting this kinase,
the heart will recover partially due to reversal
of the desensitization of the b-adrenergic
receptors,” Dr. Koch said. “The expression of
bARKct leads to a negative neurohormonal
feedback that prevents the heart from
continuing on the downward slope during
heart failure. This was one novel finding of
the study.”

Dr. Koch and his colleagues used five
groups of rats in their study. Two groups
received rAAV6 with the bARKct peptide,
two groups received rAAV6 with green
fluorescent protein (GFP), and the last group
received a saline treatment. One of the
bARKct groups and one of the GFP groups
also received the beta blocker metoprolol
concurrently.

Twelve weeks after receiving the treatment,
the rats who received the bARKct had a
significantly increased left ventricular
ejection fraction. The treatment also
reversed the left ventricular deterioration and
normalized the neurohormonal status. Dr.
Koch said that targeting the GRK2 enzyme
with bARKct was sulfficient to reverse heart
failure even without concomitant metoprolol.

The rats that received GFP or saline alone
experienced more deterioration of cardiac
function during the course of the study. This
deterioration was prevented, but not
reversed, with the concomitant metoprolol.

11

In future trials in humans, the bARKct
peptide will be administered with beta
blockers, which are the standard treatment.
However, Dr. Koch said that if a
pharmaceutical inhibitor can be developed,
then a new class of drugs to treat heart
failure could possibly even replace beta
blockers.

JUNE MEETING FOCUS

ASE 2009
20th Annual Scientific Sessions
(American Society of
Echocardiography)
June 6-10, 2009
Washington, DC USA

www.asecho.org

A Full Educational Component from
Core Curriculum to Advanced
Techniques and Research featuring
Leading Cardiovascular Experts.

ASE 2009 is returning to the city where
the Scientific Sessions first began in
Washington, DC. Celebrate 20 years of
learning and growth in the field of
cardiovascular ultrasound.

« Cutting-Edge Cardiovascular
Ultrasound Education

« Educational session, lodging and
dining all under one roof at the
Gaylord National on the Potomac

« Easy access to Reagan National
Airport, Washington, Georgetown
and Old Town Alexandria

« Family-friendly venue, events and
organized tours

« Exciting symposia, workshops and
classroom sessions Saturday -
Wednesday

« Opportunities to network with other
cardiovascular ultrasound
professionals, including the ASE
Foundation's Second Annual Night at
the Ballpark Tuesday evening!
Tuesday, June 9, 2009

For registration questions, contact
Amber Maxa at: amaxa@asecho.org.

For housing questions, contact Lindsay
Mooring at: Imooring@asecho.org.

Do you or your colleagues have interesting research results, observations,
human interest stories, reports of meetings, etc. that you would like to share
with the congenital cardiology community?

Submit a summary of your proposed article to Congenital Cardiology Today at: RichardK@CCT.bz
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AUSTRALIA

AT THE 5th WORLD CONGRESS OF PAEDIATRIC CARDIOLOGY AND CARDIAC SURGERY (WCPCCS) www.picsymposium.com

Course Directors:
Dr. Ziyad M. Hijazi, Dr. William Hellenbrand,Dr. John P. Cheatham, Dr. Carlos Pedra, and Dr. Geoffrey K. Lane

Course Co-Director:
Dr. Zahid Amin

« FOCUSING ON THE LATEST ADVANCES IN INTERVENTIONAL THERAPIES FOR CHILDREN AND ADULTS
with congenital and structural heart disease, including the latest technologies in devices, implantable valves, stents
and balloons. Special sessions will provide an in-depth focus on septal defect closure, coarctation
stenting,embolization therapies, emerging new imaging modalities for cardiac intervention, and hybrid intervention
for HLHS.

- BREAKOUT SESSIONS for all professionals who work in Pediatric and Adult Cardiology, the catherization lab and
operating room.

« HOT DEBATES between cardiologists and surgeons on controversial issues on intervention for congenital and
structural heart disease.

« The popular session "MY NIGHTMARE CASE N THE CATH LAB."

« LIVE CASE DEMONSTRATIONS from multiple international venues featuring approved and non-approved devices
will be transmitted daily from many cardiac centers around the world. During these live cases, attendees will have
the opportunity to interact directly with the operators to discuss the management options for these cases.

« ACCREDITATION - CME accreditation will be available. Please see the PICS website for detailed information.
« ABSTRACTS - Interventional abstracts will be presented at the World Congress meeting June 22-26, 2009.
REGISTRATION INFORMATION

This year's PICS~AICS meeting will take place June 21-23, 2009 in Cairns, Australia. PICS~AICS is a sub specialty
meeting of the World Congress meeting. For more information go online to: www.picsymposium.com

www.picsymposium.com
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The smallest lives often
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(Our Infinix™-i cath lab provides you the vital room to operate.)

The slender c-arms of our Infinix-i cath lab positioners

were built with design input from leading pediatric clinicians,
not just engineers in faraway laboratories. Those arms are
intricate mechanisms that articulate into optimal positions,
vet are simple enough to be driven with one hand. They can
be manuevered in the perfect place, out of the way but right where vour team needs
them for the best possible access to the patient. Discover how Infinix-i can provide
the room you need to operate. Get more details at www. medical toshiba.com.
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AWARDED FOR INNOVATION

Infinix"™ CF-i/BP cardiovascular biplane system has received the
Frost & Sullivan 2007 North American Cardiovascular X-ray
Technology Innovation Award.

“Currently, Toshiba is the only manufacturer to offer a system that can

be manuevered in all angles, supporting the ability to do cardiac and
peripheral work... Toshiba's significant contribution to the medical imaging
market with its innovative, first-to-market 5-axis Infinix CFi-BP system
ensures the ability to meet the needs of the cardiac population while
staying abreast of the surging hybrid market.”

- 2007 Frost & Sullivan award statement

For more information, please call (800) 421-1968 or visit us at medical toshiba.com
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