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Introduction

Approximately 19% of congenital heart defects
involve some degree of Right Ventricular Outflow
Tract (RVOT) obstruction." These obstructions
can be at the level of the pulmonary valve,
infundibulum, proximal branches, or distal
branches of the pulmonary artery.2 The severity
of the clinical presentation is usually dependent
on the severity of RVOT obstruction and can
range from an asymptomatic infant to one that is
severely cyanotic.

Many of these cases of RVOT obstruction
mentioned above have associated Coronary
Artery (CA) anomalies, known as prepulmonary
coronary arteries. In this anomaly the coronary
courses anterior to the pulmonary artery or
RVOT.3 These prepulmonary coronary artery
anomalies are associated with one or more
cardiac malformations and alter surgical
management if present.>¢ The prepulmonary

“Many of these cases of
RVOT obstruction
mentioned above have
associated Coronary Artery
(CA) anomalies, known as
prepulmonary coronary
arteries. In this anomaly the
coronary courses anterior
to the pulmonary artery or
RVOT. These prepulmonary
coronary artery anomalies
are associated with one or
more cardiac malformations
and alter surgical
management if present.>%”

coronary artery anomalies reviewed in this study
include a prominent conal branch (Figure 1), a
Left Coronary Artery (LCA) crossing in front of
the RVOT (Figures 2, 3, 4), and a duplicated Left
Anterior Descending Artery (LAD) (Figure 5). All
of these anomalies can be inadvertently
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Figure 1. Prominent Conal Branch in a case of Tetralogy of Fallot (a, b) and Double-Outlet Right Ventricle (c). Color-coded 3D reconstructions.
Anterior views of the heart showing the morphologic left ventricle (salmon), right ventricle (violet), aorta (a: red and b: neutral), and coronary
arteries (red). In the case of Tetralogy of Fallot (a, b) The right coronary artery (yellow arrow) arises correctly from the right coronary sinus,
however there is a prominent conal branch (white arrow) that arises off the RCA and courses anteriorly and slightly to the left. The left coronary
artery has normal anatomy. This patient was found to have a constellation of findings compatible with TOF with subpulmonic pulmonary
stenosis with post stenotic dilitation. In the case of DORV (c), the right coronary comes off the right coronary sinus as expected, however there
is a prominent conal branch (white arrow) crossing over both the left and right outflow tracts.

damaged during surgical repair. In most of the
cases of RVOT obstruction, the mainstay of
treatment is interventional or intracardiac
surgical management; however, the location of
the CA anomalies can greatly affect what would
otherwise be a routine surgical approach for a
particular type of RVOT obstruction. Identifying
these anomalies with the proper imaging
modality prior to surgery can aid in the
appropriate preoperative planning and avoid
potentially life-threatening complications. The
detection of coronary anomalies in children is
challenging because they have smaller vessels,
in addition to greater cardiac and respiratory
motion compared with adult patients.” When
evaluating the coronary arteries in Congenital
Heart Disease (CHD), it is most important to
determine the exact origin, number, course,
and termination of the arteries.3

Cardiac computed tomography with
multidetector-row computed technology is a
novel modality that can be used as a “one-stop
shop” to non-invasively evaluate the coronary
arteries, cardiac morphology, and cardiac
function. It is also useful to assess coronary
morphology and patency prior to and following
surgical intervention for Congenital Heart
Disease.® Here, we compiled the largest
number of coronary artery anomalies in RVOT
obstruction evaluated by Coronary Computed
Tomography Angiography (CCTA) in one
study. Our study aimed to demonstrate the
utility of CCTA as an imaging modality for the
diagnosis of CA anomalies in cases of RVOT
obstruction and CHD.

Materials and Methods

We retrospectively reviewed 220 standard
preoperative CCTA exams in infants and

children performed over the period between
03/28/2005 and 09/18/2010 at St. Joseph’s
Hospital and Medical Center in Phoenix,
Arizona. All images were obtained as a part of
preoperative protocol. Of the 220 exams, we
found 67 patients with RVOT obstruction. Of
the 67 patients, there were a total of 37 males
and 30 females, ranging in age from 1 day to
15 years (Mean: 312 days; Median: 7 days).
CCTA was performed with a 64-slice multi-
detector CT, with prospective EKG gating,
followed by three-dimensional reformations.
Our institution’s current technique for CTA
with 3D reconstruction uses prospective
gating with padding to capture functional
source data with less radiation. Images were
captured from the thoracic inlet to the upper
abdominal cavity. The clinically indicated 3D
data set was acquired only once and was also
used to assess the quality of the coronary
images.

A Kruskal-Wallis analysis was used to see if
there was a significant difference in the
frequency of CA in the specific subtypes of
RVOT. A Chi-squared test was utilized to see
if there was a statistically significant difference
in the frequency of CA anomalies in our
RVOT population when compared to the
overall population based on two studies.? 10. 11

The data analysis was approved by the
institutional review board at St. Joseph’s
Hospital and Medical Center. A waiver for
informed consent was obtained. Literature
was accessed through the PubMed search
database using the phrases right ventricular
outflow tract obstruction, coronary artery
anomalies, cardiac computed tomographic
angiography, and post-operative
complications of Congenital Heart Disease.

No financial support was provided for data
collection and analysis of manuscript
preparation.

Results

Of the 220 CCTA exams performed, there
were 67 patients with RVOT obstruction.
These patients were grouped into 6
categories based on congenital heart
anomaly (Table 1). Twenty-six of 67 patients
were found to have Tetralogy of Fallot (TOF)
and pulmonic stenosis (Group A). Fifteen
patients had TOF and pulmonic atresia
(Group B). Five patients had TOF with absent
pulmonary valve (Group C). Four patients had
isolated pulmonic stenosis (Group D). Seven
patients had isolated pulmonic atresia (Group

Table 1. Percentage of Patients with
RVOT Obstruction

Type of RVOT Percentage of
Obstruction Patients in
Study Cohort (n)

Group A: Tetralogy of
Fallot and Pulmonic
Stenosis

38.8% (26)

Group B: TOF and
Pulmonary Atresia

22.4% (15)

Group C: TOF with 7.5% (5)
Absent Pulmonary Valve

Group D: Isolated 6.0% (4)
Pulmonic Stenosis

Group E: Isolated 10.4% (7)

Pulmonary Atresia

Group F: Double-Outlet
Right Ventricle (DORV)

15.0% (10)

Total number of patients 67
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Table 2. CA Anomalies Found in Cases of RVOT Obstruction
Group (n) Prominent conal LCA in front of the | Duplicated LAD (n)

branch (n) RVOT (n)

A(7) 42.8% (6) 7% (1)

B (2) 7% (1) 7% (1)

c() 7% (1)

D (1) 7% (1)

E (0)

F (3) 7% (1) 14% (2)

Total (14) 57% (8) 35.7% (5) 7% (1)

Figure 2. LCA in front of the RVOT in two cases of Teratology of Fallot.
Color-coded 3D images showing the aorta (red), pulmonary arteries (dark blue), right ventricle

(violet), left ventricle (salmon), coronary arteries (red and neutral).
Case 1: Anterior (a) and posterior (b) view of the entire heart. There is a overriding three-
vessel left-sided aortic arch. The pulmonary valve is atretic with focal stenosis of the main

pulmonary artery and massive post-stenotic dilatation of the right and left pulmonary arteries.

A single coronary artery originates from the left sinus and trifurcates into the right, LAD, and
circumflex arteries. The LAD and circumflex arteries (white arrows) have a malignant course
anterior and supetrior to the right ventricular outflow tract. A subpulmonic VSD with right
ventricular hypertrophy was also noted, consistent with findings of Tetralogy of Fallot.

Case 2: Anterior (c) and MIP images (d). There is a left coronary artery (white arrow) arising
from the right coronary sinus which passes in front of the right ventricular outflow tract.

E). Ten patients had different forms of Double
Outlet Right Ventricle (DORV) (Group F).

Fourteen of these 67 patients (20.9%) were
found to have surgically relevant CA
anomalies (Table 2). The most common CA
anomaly seen with RVOT obstruction was the
prominent conal branch, which made up 57%
of cases. The prominent conal branch was
seen most commonly in Tetralogy of Fallot
with pulmonic stenosis. A Kruskal-Wallis
analysis showed that there was no statistically
significant association between RVOT
subtype and frequency of coronary artery
lesion (H=1.86, df = 4, p = 0.76). When
compared to the incidence in the general
population, the incidence of CA anomaly was
higher in the RVOT Obstruction group when
compared to studies done in the general
population (X2 26.12, p = 0.0001).

Discussion

Our results confirm that prominent coronary
artery anomalies occur at a higher frequency
in cases of RVOT obstruction when
compared to the general population, with up
to 20.6% of patients with RVOT obstruction
having a CA anomaly. Additionally, our study
found that CA anomalies do not occur more
frequently in a specific type of RVOT
obstruction, making it difficult to predict if
surgeons might encounter a CA anomaly
during a procedure. Our study shows that
CCTA can be used to effectively diagnose
various CA anomalies preoperatively and aid
in operative management. For example,
Figure 6 shows a case of a pre-pulmonary
LAD artery that was found prior to surgery
and altered surgical repair. Post-operative
pictures show that the anomalous coronary
artery was preserved without any post-
operative complications. Hence, CA
anomalies that would complicate the initial
routine repair may require a different surgical
approach.

Routine bedside echocardiography remains
the first-line imaging modality to visualize the
infant heart and coronary arteries due to its
low cost, widespread availability, portability,
ease of use, and excellent temporal-spatial
resolution. As a result echocardiography
reduces the need for diagnostic cardiac
catheterization and angiography in most
patients.® 12 However, the diagnostic utility of
echocardiography markedly diminishes with
the growth of patients and after surgical
procedures through median sternotomy
because acoustic windows become
progressively more limited. 2

Previous studies have also reported the use
of magnetic resonance imaging to diagnose
various coronary artery anomalies in infants
and children. Tangcharoen et al evaluated
the feasibility and accuracy of magnetic
resonance (MR) coronary angiography for
the detection of CA anomalies in infants and
children by using surgical findings as a
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reference.” Cardiac MRI offers several operator independent, capacity for three-
favorable characteristics in comparison with dimensional imaging, accurate flow
the conventional imaging modalities, measurements, ventricular function analysis,
including: good tissue characterization, being  freely-selectable imaging planes, and lack of

1 ¢

Figure 3. LCA in front of the RVOT in a case of Double-Outlet Right Ventricle.

Color-coded 3D images. a. Anterior view of the entire heart. b. Anterior view of aorta (red) with
coronary arteries (neutral). Both outflow tracts come off the morphologic right ventricle which
is on the left and is enlarged (violet). There is a single coronary coming off the left coronary
sinus. The morphologic left coronary artery which goes to the right goes between the right
and left ventricular outflow tracts and is consistent with a malignant type off coronary artery
course. There is an accessory left anterior descending artery coming of the morphologic right
coronary artery, which is on the left and courses anterior to the right ventricle. This patient
also has evidence of total anomalous pulmonary venous return, L-type Transverse Position of
the Great Arteries, and heterotaxy with bilateral right-sidedness with thoracic situs inversus.

ionizing radiation.'?2 However, coronary MR
angiography may be limited by irregular
respiratory and cardiac rhythm, difficulty in
delineating small CA’s, and relatively long
examination time."3 A comprehensive cardiac
MRI investigation requires approximately 30
to 60 minutes with the patient in a still
position in an uncomfortable environment;
therefore, children under the age of 12 will
commonly require anesthesia or conscious
sedation.’? As a result, it is often difficult to
identify the complete coronary artery
anatomy in most infants on MR, while CCTA
can be a more reliable imaging modality in
this age group.

CCTA is currently not the major modality for
evaluating CA anomalies in Congenital Heart
Disease, in particular RVOT obstruction. We
found only one other study looking at
coronary artery imaging with multislice
CCTA. Hyun et al describes current
multislice techniques for coronary artery
imaging. The review was based on
approximately 1,200 cardiac CT
examinations over a period of 7 years. Hyun
recommended that high temporal resolution,
high z-axis spatial resolution, and effective
suppression of cardiac motion are key CT
parameters for visibility of CA’'s.!3

Exposure to radiation remains a compelling
concern when using CCTA; however,
employing certain factors can minimize this
risk. The imaging in our study was obtained
using multi-detector row technology (64
multi-slice CT), to increase resolution and
shorten the time spent imaging — allowing for

Figure 4. LCA in front of the RVOT in a case of dysplastic pulmonary valve and pulmonic stenosis: Color-coded 3D images. Anterior views (a
and c) and posterior views (b) showing the aorta (red), pulmonary arteries (blue), left ventricle (salmon), right ventricle (violet), right atrium and

SVC (light blue) and coronary arteries (neutral).

The right coronary artery arises from the LAD (arrow) and courses anterior to the right ventricular outflow tract to the right atrioventricular
groove. The left coronary artery originates from the left coronary sinus and is dilated (yellow arrow). Dysplastic pulmonary valves were found

with stenosis of the pulmonary artery and right ventricular hypertrophy.
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Figure 5. Duplicated LAD in Tetralogy of Fallot.

Color-coded 3D images. Anterior views of the heart showing the superior vena cava and right atrium (light blue), morphologic left ventricle
(salmon), right ventricle (violet), aorta and coronary arteries (red). There is a three-vessel right-sided aortic arch with mirror imaging branching,
an overriding aortic outlet, and rotated aortic root, which is common in Tetralogy of Fallot. The right coronary artery gives rise to an accessory
left anterior descending artery (arrow) which courses anteriorly over the region of the expected pulmonary outflow tract. The left coronary
artery arises normally and gives rise to an LAD as well (not shown). There is an atretic pulmonary outflow tract and a VSD consistent with

findings of Tetralogy of Fallot.

less exposure to radiation. With multi-detector row CT, volumes of
ionic IV contrast as small as 2 mL/kg allow successful contrast
enhancement for CT angiography. Multislice CT has led to the
ability to perform high-resolution scans gated to the cardiac cycle,'?
known as ECG- synchronized CT. These scans can be
retrospectively gated or prospectively triggered. Strict breath-
holding ability is necessary for retrospective ECG-gated CT in
young children. Thus, prospective ECG-triggered CT is a viable
option for free-breathing young children because the scan technique
is less affected by respiratory motion.' The use of ECG prospective
gating in multislice CT scan allows a further reduction of the radiation
exposure, thanks to the acquisition of images limited to 70-80% of
the R-R interval.?® In addition to reducing exposure to radiation,
Hyun et al found that visibility of the coronary arteries by CT has
markedly improved with prospectively ECG-synchronized CT."3

Due to the much shorter imaging time when compared to MR, the
sedation rate for young children undergoing multidetector row CT is
less than 5% [20]. Many of the studies in the literature support the
idea that MR image quality and sharpness increased significantly
with age and slower heart rates but did not perform as well in
patients younger than four.” However, CCTA image quality is
independent of heart rates, which is very important in neonates with
heart rates up to 160-180 beats per minute. Both Hyun et al and our
study support the fact that high temporal resolution and ECG-
synchronized data with CCTA improves visibility of the coronary
arteries and congenital heart defects beyond most other imaging
studies.

SPECIALTY - - American Academy of Pediatrics

REVIEW IN P_e dlatrlc Section on Cardiology & Cardiac Surgery - o

C a r d l O l O in collaboration with the Society of Pediatric "
Cardiology Training Program Directors by

September 19-23, 2016 | Chicago | pediatriccardiology2016.com -

This is the first study of its kind, investigating the use of CCTA to
diagnose coronary artery anomalies in RVOT obstruction. Our intent was
to establish a consistent imaging modality for the diagnosis of these
surgically-relevant CA anomalies when echocardiography is equivocal
and MRI is not feasible. This would allow surgeons to establish early and
primary reparative surgery while maintaining the inherent CA anatomy.
We have shown that CCTA with 3D reconstruction is an advanced, safe,
and reliable imaging modality that provides accurate diagnosis even
when echocardiographic data is unequivocal. The high-resolution 3D
reconstructions are essential in the identification of the complex cardiac
anatomy seen in these patients, and is necessary for preoperative
planning, modified surgeries, and overall management of these patients.

Conclusion

Many cases of RVOT obstruction have associated coronary artery
(CA) anomalies that can go undiagnosed prior to surgery.
Multidetector cardiac CTA with EKG gating is a safe and feasible
tool for the detection of surgically-relevant CA anomalies in patients
with RVOT stenosis or obstruction. Abnormal CA anatomy must be
considered prior to surgery in any infant with CHD and intracardiac
defects. CCTA is very useful adjunct imaging modality for
preoperative planning and overall management, when
Echocardiographic imaging is unclear.

Limitations

Limitations to this study include the retrospective study design and
that there was no direct comparison between CCTA and other
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Figure 6. Post-operative images showing preservation of the anomalous CA.

Color-coded 3D images. Anterior views (a and c) and posterior view (b) of the entire heart. Showing the left ventricle (salmon), right ventricle
(violet), aorta (red), pulmonary arteries (blue), surgically repaired pulmonary outflow tract (green), and coronary arteries (neutral). This patient
had a single LCA (white arrow) with a prepulmonary LAD artery (yellow arrow) that was found prior to surgery and altered surgical repair.
These post-operative pictures show that the anomalous coronary artery was able to be preserved without any post-operative complications.

imaging modalities. In addition, it is unclear if the coronary
anomalies seen on CT imaging were confirmed at the time of
surgery.

Compliance with Ethical Standards

All procedures performed in studies involving human participants were in
accordance with the ethical standards of the institutional research board
and with the 1964 Helsinki declaration and its later amendments or
comparable ethical standards. For this type of study formal consent was
not required.
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Pediatric Cardiac Intensivist Faculty Positions

The Divisions of Pediatric Critical Care Medicine and Pediatric Cardiology in the Department of
Pediatrics at Washington University School of Medicine seek applicants for faculty positions in the
Cardiac Intensive Care Unit (CICU) at Saint Louis Children’s Hospital (SLCH). The positions
include an appointment at appropriate rank in the Washington University School of Medicine.
Successful candidates will serve on a team consisting of eleven attending cardiac intensivists
and will also provide consultation in the neonatal and pediatric intensive care units at SLCH.
Participation in house staff and fellow education as well as clinical, translational or laboratory-
based investigations will be expected. Extensive opportunities exist for scholarly collaborations with
investigators at the School of Medicine and other departments throughout Washington University.

The Saint Louis Children’s and Washington University Heart Center is a highly ranked pediatric
cardiac program and includes 3 pediatric cardiothoracic surgeons, 18 pediatric cardiologists, 10
pediatric cardiac intensivists (1 dual boarded in Critical Care and Cardiology, 5 CCM boarded
with advanced training in CICU, 2 Cardiology boarded with advanced training in CICU, and 2
anesthesiologists with advanced training in CICU), and 5 cardiac anesthesiologists who provide
clinical care, teach, and perform clinical, translational and basic research. See the following links
for details on the Divisions of Pediatric Cardiac Critical Care Medicine, Pediatric Cardiology and
the section of Pediatric Cardiothoracic Surgery:

http://pediatrics.wustl.edu/criticalcare/Home.aspx
http://pediatrics.wustl.edu/cardiology/Home.aspx
http://cardiothoracicsurgery.wustl.edu/Pediatric

Our CICU is a state-of-the-art, 16-bed, dedicated unit that provides all forms of cardiovascular
intensive care for children and adults with congenital and acquired cardiovascular diseases.
Approximately 400 patients are admitted to the CICU per year, with 60% surgical admissions.
Patients range in age from premature neonates to adults, and patient complexity and acuity are
amongst the highest in the nation. A full range of clinical services is available, including
mechanical circulatory support for heart failure patients with ventricular assist devices
(Thoratec, Berlin Heart, HeartMate I, HeartWare), the paracorporeal lung assist device system
(Novalung and Quadrox oxygenators) and ECMO. We have an internationally renowned heart
failure/transplant program and perform approximately 20 heart transplants each year. Critically
ill pre- and post- transplant patients are managed in the CICU.

Please visit our website at http:/hr.wustl.edu to view a summary of benefits.

The ideal candidate should be board certified/eligible in Pediatric Critical Care Medicine, Pediatric
Cardiology, or Pediatric Anesthesia and have completed advanced training in pediatric
cardiovascular intensive care (either via dual fellowships in pediatric cardiology and critical care
medicine or via completion of an advanced cardiovascular intensive care fellowship).

Interested candidates should send a letter of intent and curriculum vitae to:
Avihu Z. Gazit, M.D., Medical Director,
Cardiac Intensive Care,
Washington University in Saint Louis,
1 Children’s Place, Campus Box 8116,
Saint Louis, MO 63110. Email: gazit_a@kids.wustl.edu

Washington University is an equal opportunity employer and is committed to increasing the diversity of its faculty. It
welcomes nominations of and applications from women and members of minority groups, as well as others who
would bring additional dimensions to the university's research, teaching and clinical missions. All qualified applicants
will receive consideration for employment without regard to sex, race, ethnicity, protected veteran, or disability status.
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Important Labeling Information for United States

Indications: The Melody TPV is indicated for use as an adjunct to surgery
in the management of pediatric and adult patients with the following
clinical conditions:

« Existence of a full (circumferential) RVOT conduit that was equal to or
greater than 16 mm in diameter when originally implanted AND

* Dysfunctional RVOT conduits with a clinical indication for intervention,
AND:

- regurgitation: > moderate regurgitation, AND/OR

- stenosis: mean RVOT gradient 2 35 mm Hg
Contraindications: None known.
Warnings/Precautions/Side Effects

* DO NOT implant in the aortic or mitral position. Preclinical bench testing
of the Melody valve suggests that valve function and durability will be
extremely limited when used in these locations.

DO NOT use if patient’s anatomy precludes introduction of the valve, if
the venous anatomy cannot accommodate a 22-Fr size introducer, or if
there is significant obstruction of the central veins.

DO NOT use if there are clinical or biological signs of infection including
active endocarditis. Standard medical and surgical care should be
strongly considered in these circumstances.

Assessment of the coronary artery anatomy for the risk of coronary
artery compression should be performed in all patients prior to
deployment of the TPV.

To minimize the risk of conduit rupture, do not use a balloon with a
diameter greater than 110% of the nominal diameter (original implant
size) of the conduit for pre-dilation of the intended site of deployment,
or for deployment of the TPV.

The potential for stent fracture should be considered in all patients
who undergo TPV placement. Radiographic assessment of the stent
with chest radiography or fluoroscopy should be included in the routine
postoperative evaluation of patients who receive a TPV.

If a stent fracture is detected, continued monitoring of the stent should
be performed in conjunction with clinically appropriate hemodynamic
assessment. In patients with stent fracture and significant associated
RVOT obstruction or regurgitation, reintervention should be considered
in accordance with usual clinical practice.

Potential procedural complications that may result from implantation of
the Melody device include the following: rupture of the RVOT conduit,
compression of a coronary artery, perforation of a major blood vessel,
embolization or migration of the device, perforation of a heart chamber,
arrhythmias, allergic reaction to contrast media, cerebrovascular

events (TIA, CVA), infection/sepsis, fever, hematoma, radiation-induced
erythema, blistering, or peeling of skin, pain, swelling, or bruising at the
catheterization site.

Potential device-related adverse events that may occur following device
implantation include the following: stent fracture,* stent fracture resulting
in recurrent obstruction, endocarditis, embolization or migration of the
device, valvular dysfunction (stenosis or regurgitation), paravalvular leak,
valvular thrombosis, pulmonary thromboembolism, hemolysis.

*The term “stent fracture” refers to the fracturing of the Melody TPV.
However, in subjects with multiple stents in the RVOT it is difficult

to definitively attribute stent fractures to the Melody frame versus

another stent.

For additional information, please refer to the Instructions For Use
provided with the product.

CAUTION: Federal law (USA) restricts this device to sale by or on the order
of a physician.

Melody is a registered trademark of Medtronic.

Medtronic
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*2® Medical City C hildrens Hospital

The City Just for Kids

Medical Director and Staff Level Pediatric
Cardiovascular Critical Care Physicians
General Pediatric Cardiologist
Pediatric Cardiac Interventionalist
Geneticist

Medical City Children’s Hospital has an unwavering focus on
patient care and offers world-renowned excellence in
comprehensive pediatric services. Since 1996, our specialists
haven’t let anything distract them from serving children. As a
result, we've helped thousands of children from more than 75
countries. We are a comprehensive children’s hospital with
specialists in virtually every pediatric subspecialty. Medical
City is the only facility in north Texas where fetal diagnosis,
maternal, neonatal and pediatric transport, high risk delivery
stabilization in the NICU, corrective surgery, state of the art
postoperative monitoring and care and long term follow-up of
patients with complex congenital heart disease can all be
delivered under one roof.

The Congenital Heart Surgery Unit (CHSU) accommodates
around 400 children annually who undergo heart operations
performed by Dr. Eric Mendeloff. 30% of our cases are
neonates and 58% are under the age of 2 years. Cases range
in complexity from palliation of hypoplastic left heart syndrome
to closure of atrial and ventricular septal defects. Highly
specialized care in the CHSU is provided by subspeciality-
trained physicians and an excellent group of long term nurses
and respiratory therapists. This focus on pediatric cardiac
critical care has resulted in superlative patient outcomes that
exceed national norms. The heart program’s success has
attracted referrals from across the country. With the addition of
a second Congenital Heart Surgeon to our already robust
program, we anticipate growth that will require a sixth member
for our CICU team in addition to our need for a Medical
Director of the Unit. Preferred candidate for the director level
position will possess leadership attributes with evidenced
experience, along with a strong clinical skill set.

All candidates are preferred to be BC/BE in Pediatric
Cardiology and Pediatric Critical Care or boarded in one of
these with additional training in Pediatric Cardiac Critical Care.
Those with certification in one discipline and solid experience
in the alternate subspecialty should also apply. Positions are
employed and offer a competitive salary and excellent benefits
packet.

Our hospital has immense current capabilities and is
positioned to grow.

Kathy Kyer
National Director of Pediatric Subspecialty Recruitment
Kathleen.Kyer@HCAHealthcare.com
937.235.5890
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Medical News, Products & Information

Compiled and Reviewed by Tony Carlson, Senior Editor

The 7th World Congress of Pediatric Cardiology & Cardiac
Surgery Has Changed Date and Venue: July 16th-21st, 2017,
Barcelona, Spain

The Organizing Committee has announced the 7" World Congress
of Pediatric Cardiology and Cardiac Surgery (WCPCCS), will take
place on July 16" - 21st 2017, in the Centre Convencions
Internacional de Barcelona (CCIB), Barcelona, Spain.

“The 7th World Congress of Pediatric
Cardiology & Cardiac Surgery has

changed date and venue: July 16%-21st,
2017, Barcelon in”

The aim of WCPCCS is to bring together all professionals involved
in the care of Pediatric Heart Disease and Congenital Heart
Disease of all ages, from the fetus to the aged. The Congress will
provide a unique opportunity to meet the leaders of specialties
worldwide; to learn about the latest innovations and the results of
procedures; and to contribute to the discussions, debates and
plenary sessions with renowned speakers.

The central philosophy of the Congress is “bridging together” all
major specialties in the field. Accordingly, the scientific program is
carefully planned to address all interests and expertise with
concentration streams on pediatric cardiology, pediatric cardiac
surgery, adult congenital heart diseases, anesthesia, intensive
care and nursing.

We are excited to offer the scientific and cultural feast of a lifetime
to one of the most refined crowds in the profession, in one the
most welcoming, inimitably exciting venues of the world. For more
information visit: www.wcpccs2017.org.

Study Identifies a Developmental Cause of Cardiac
Hypertrophy - New Findings Provide Important Insights into a
Leading Cause of Heart Failure

Newswise — Investigators at Beth Israel Deaconess Medical
Center (BIDMC) have identified a developmental cause of adult-
onset cardiac hypertrophy, a dangerous thickening of the heart
muscle that can lead to heart failure and death. Reported July 7t
online in The Journal of Clinical Investigation, the new findings
could lead to targeted therapies for this condition.

“Genetic mutations that alter signaling pathways involved in
cardiac development have been implicated in approximately 30%
of birth defects associated with Congenital Heart Disease,”
explained Maria Kontaridis, PhD, Interim Director of Basic
Cardiovascular Research in the CardioVascular Institute at BIDMC
and Assistant Professor of Medicine at Harvard Medical School.
“In this study, we wanted to determine whether these same
genetic mutations can also lead to the development of cardiac
hypertrophy in adults.”

Work in the Kontaridis lab focuses on a cluster of genetic diseases
known as RASopathies, which impact the Ras/MAPK cell signaling
pathway and affect the growth and differentiation of cells. One of
these diseases, Noonan Syndrome with Multiple Lentigines
(NSML), is a rare condition caused primarily by mutations in the
gene PTPN11. NSML has multiple phenotypic characteristics,
including short stature, growth retardation, and craniofacial
abnormalities, but the most prevalent defects affect the heart, the
most common of which is cardiac hypertrophy.

By creating NSML mice that expressed the PTPN11 mutation, the
scientists were able to gain important insights into what causes
Congenital Heart Disease and how these defects lead to
hypertrophy.

“In this study, we observed that there were significant
developmental abnormalities in hearts affected by NSML,”
explained Kontaridis. “We wanted to figure out if the adult-onset
cardiac hypertrophy we observed might be caused by abnormal
regulation of one or more of the critical cell populations necessary
for growth and development of the heart.”

Cardiac development consists of a sequential order of events that
are controlled by intercellular communication between three
critical cell populations, which become the heart’s endocardium,
myocardium and neural crest regions. Carefully orchestrated
cross-talk between these cell populations culminates in a fully
functional heart. Multiple cell signaling pathways regulate these
complex developmental events, but when these pathways are
disrupted, communication breaks down, leading to various cardiac
defects.

“Our experiments unexpectedly revealed that hypertrophy was
caused by abnormal cell signaling mechanisms originating from
developing endocardium—not the myocardium, as had been long
assumed,” said Kontaridis.

Experiments with mice expressing the genetic mutation only in the
cells destined to give rise to the endocardium showed that as
these mice aged, they developed hypertrophic cardiomyopathy.
Mice with mutations in the myocardial- or neural crest- regions did
not show signs of associated hypertrophy, definitively identifying
the endocardium as the source of hypertrophy in NSML.

“This was the first time we were able to trace the cause of an
adult-onset hypertrophic disease to abnormal development, and
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specifically to a disruption in critical endocardial to myocardial cell
‘crosstalk,” explained Kontaridis.

“These findings not only tell us that there are developmental
components to NSML that we can potentially target
therapeutically, but also suggest that we can start to think about
what the signaling differences may be between this RASopathy
and other RASopathy disorders that cause similar, but different
cardiac defects,” said Kontaridis. “More important, we can
consider these same approaches when thinking about treating
other, more common, congenital hypertrophy disorders.”

Study coauthors include: BIDMC investigators Jessica Lauriol
(first author), Janel R. Cabrera, Ashbeel Roy, Kimberly Keith,
Sara M. Hough, Federico Damilano, Bonnie Wang and Saumya
Das; Roderick Bronson of Harvard Medical School; and Gabriel
C. Segarra, Meaghan E. Flessa, Lauren E. Miller and Kyu-Ho
Lee of the Medical University of South Carolina

This work was supported by grants from the National Institutes of
Health (R01-HL102368, RO01-HL114775, R1-HL122238,
T32HL073734) and support from the Children’s Cardiomyopathy
Foundation and the American Heart Association.

For more information, visit www.bidmc.org.

Correction to August 2016 Issue:

The August 2016 article, “Double-Orifice Tricuspid Valve: Case
Report with a Review,” by DR Hakim Irfan Showkat, MBBCh,
MD; Rekha Mishra, MD; Vinod Sharma, MD, DM; Lokesh
Chandra Gupta, MD, DM; and Sadaf Anwar, PGDCC, had
some missing author information. It is correct above, and has
been corrected on the PDF versions, which can be found on
page 7 for both the North American and International editions
at:

North American Edition
www.congenitalcardiologytoday.com/index_files/CCT-AUG16-NA.pdf

International Edition
www.congenitalcardiologytoday.com/index_files/CCT-AUG16-INT.pdf

CONGENITAL CARDIOLOGY TODAY

CALL FOR CASES AND OTHER ORIGINAL
ARTICLES

Do you have interesting research results,
observations, human interest stories, reports of
meetings, etc. to share? Submit your manuscript to:
RichardK@CCT.bz

C: CHOC Childrenss.

Children’'s Hospital of Orange County

AlMed: Artificial Intelligence
in Medicine
December 12-15, 2016
The Ritz-Carlton

Laguna Niguel, CA
Aimed-mi3.com

Sports Cardiology & Sudden

Cardiac Arrest in the Young
January 20-21, 2017
Disney’s Grand Californian Hotel
Anaheim, CA
choc.org/scaconference

NeoHeart:
Cardiovascular Management

of the Neonate
March 22-25, 2017
Manchester Grand Hyatt
San Diego, CA
choc.org/neoheart

Tel: 800.329.2900
choccme®@choc.org
choc.org/cme

Featuring:
Barry Maron, MD

Martin Maron, MD
Harry Lever, MD

October 21-22, 2016
Courtyard Downtown Marriot

Carolyn Ho, MD
I isa Salberg
IN_A. Mark Estes, MD
Mark Iink, MD

Boston, MA
www.4hcm.org
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10t" Biennial 11q Research and Resource Conference -
June 26t-30t", 2016, San Dlego, California

By Paul Grossfeld, MD

In July, 1995 during my first month of Pediatric
Cardiology fellowship at the University of
California San Diego (UCSD), | took care of a
patient with Jacobsen Syndrome (JS), a rare
chromosomal disorder caused by deletions in
the long arm of chromosome 11. My interest in
this syndrome was heightened by the possibility
of identifying a novel gene for left-sided
obstructive lesions, including HLHS
(Hypoplastic Left Heart Syndrome), which we
subsequently discovered occurs at a higher
frequency in JS than for any other known
human genetic syndrome. Fast forward to June,
2016: serving as the Chief Medical Advisor for
the past 15 years for the 71q Research and
Resource Group (www.11qusa.org/), a support
group for patients and their families with JS, |
worked with the group’s President, Linzee
Carroll (mother of two children with JS), to
organize the 10" Biennial International
Conference held in San Diego, June 260-30™.
Fifty-one families and 15 invited faculty from nine
countries representing four continents, gathered
for the four-day conference. Just over half of the
families were attending for the first time.

While my initial interest was and continues to
be in the genetic basis of HLHS and other
congenital heart defects that occur in JS,
through the encouragement of the families |
have established collaborations that have
focused on many of the other major causes of
morbidity and mortality in JS including: a
congenital platelet disorder, varying degrees of
intellectual disability, behavioral problems
including autism and ADHD (Attention Deficit
Hyperactivity Disorder), and life-threatening
immunodeficiencies.

Day One of the conference began with the
keynote speaker, Ms. Peyton Goddard
(www.peytongoddard.com), who depicted her
struggles as a severely autistic and non-verbal
child. She described how using facilitated
communication allowed her to overcome her
limitations, as well as the discrimination,
abuses and biases of others to accomplish,
among her many remarkable achievements,
graduating valedictorian from her college. The
remainder of the day included talks on several
of the recently-identified major medical issues
including immunodeficiency and brain
hemorrhages. The afternoon featured a

Master Class in Congenital Cardiac Morphology %

Sept. 2810 30,2016  Chlidren’s Hospital of Pittsburgh of UPMC  Pittsburgh, PA Chﬂdren’s
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Learn more at at www.chp.edu/masterclass
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International Symposium on
3D Imaging for Interventional
Catheterization in CHD

D™ P13

IMAGING,

October 13— 15, 2016 | Nationwide Children’s Hospital | Columbus, OH

Led by Conference Chairs Aimee Armstrong, MD, and Gregor Krings, MD, the conference will feature hands-on
work stations and live cases. Experts in congenital cardiology and cardiac surgery will give inspiring talks on the
complementary role of 3D imaging (3DRA, TEE, ICE, CT, MRI) for interventional catheterization and surgery.

Topics

* Multimodality 3D imaging for CHD intervention and surgery

* Airway imaging with 3DRA

* 3DRA for aortic disease, PPS, PPVI and single ventricle heart disease

Audience
The course is designed for pediatric and adult congenital cardiologists, cardiac surgeons, radiologists, nurses and
techs who work in the cath lab, echo or MRI.

Abstracts
Abstract deadline is September 1, 2016. Acceptance notifications will be made by September 15, 2016.

Visit 3DRA.org to learn more or to register.

%ﬁtﬁ NATIONWIDE

CHILDREN'’S

When your child needs a hospital, everything matters™


http://www.congenitalcardiologytoday.com/Clicks/forward.php?fname=http://3DRA.org

riveting talk by Reverend Ryan Sey, the head
chaplain at Rady Children’s Hospital of San
Diego, on coping with having a child with a rare
genetic disorder. The opening evening dinner
featured every child receiving a “rare bear,”
graciously provided by Dr. Chris Waters from
her non-profit organization, Rare Science
(www.rarescience.org). That was followed by a
talent show displaying the remarkable talents
of several of the JS children and young adults.

Tuesday’s sessions were highlighted by
several talks on neurologic and behavioral
problems, including a hands-on demonstration
by chiropractor Dr. Tommy John Il on how
improving movement can help overcome some
of the physical limitations imposed by the
syndrome. The afternoon session included a
lively panel discussion on potential gene-based
therapies for intellectual disability and autism,
with the hopes of launching at least one pilot
clinical trial by the end of 2016. The day
culminated by attending the San Diego Padres
game that evening, with tickets graciously
donated for all of the families by the Padres.

Wednesday began with a comprehensive
overview of endocrine problems that can occur
in JS, followed by a number of breakout
sessions led mostly by family members of
affected children. Perhaps the highlight and
most moving session of the conference was
the Wednesday afternoon panel discussion
consisting of adults with JS, as they fielded
questions about what it is like to live with JS.
The remainder of the afternoon consisted of
more breakout sessions, including another
gripping discussion led by Reverend Sey
entitled, “Shut Up About Your Perfect Child.”

Thursday, the final day of the conference, was
highlighted by an interactive music therapy
session organized by Dr. Barbara Reuer and
three of her music therapists
(www.resoundingjoyinc.org). The emphasis

was on participation, and people of all ages
with JS found themselves engaged and
thoroughly enjoying the moment. The
conference concluded with a picnic in which
families had one final opportunity to say good-
bye to each other until the next conference,
tentatively scheduled for the summer of 2018.

Numerous on-site assessments took place
during the conference, including: cognitive and
behavioral, three-dimensional craniofacial
imaging, physical exams, and one-on-one
family meetings with me. These assessments
have been instrumental in acquiring new
knowledge, ultimately leading to improved
therapies for people with JS.

Financial support was provided, in part, by the
Jeffrey Modell Foundation (jmfworld.com),
Vivint Gives Back (www.vivint.com/company/
gives-back), and the UCSD Department of
Pediatrics (www.pediatrics.ucsd.edu). The
Sulpizio family kindly donated Magali wine for all
of the speakers. In addition, many families did
their own fundraising to afford the cost of
attending the conference, and thanks to some
generous anonymous donors, limited
scholarships were made available to families in
financial need. In one case the father of a child
from England, who sold his guitar in order to
afford the costs of bringing his family to the
conference, was given a brand new handmade
guitar graciously provided by Pepe Romero Jr., of
the famous Romeros family of classical guitarists.

Ironically, it was my interest in the broken hearts
of people with JS that initially got me involved
with this remarkable group of families. To that
end, we have made some exciting strides in
identifying the gene that causes congenital
heart defects in JS, a second genetic locus that
can prevent heart defects in mice lacking the
gene that causes heart defects, and most
recently an animal model for HLHS using the
commonly studied frog Xenopus. Despite these
very gratifying successes, | never anticipated
that 20 years after seeing my first JS patient, it
would be the strength and beauty of their hearts
that could teach me so much about the human
condition, and why | remain involved with this
unique and extraordinary group of families.

CCT

Paul Grossfeld, MD

Professor of Pediatrics

Division of Cardiology

UCSD School of Medicine

Tel: 858-966-5855; Fax: 858-571-7903
www.littleheartsbighopes.org
pgrossfeld@ucsd.edu
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