
Introduction

We present a rare complex adult congenital case of extreme distortion of the aortic valve 
with balloon coronary compression testing in a pulmonary homograft.  We believe that this 
is a relative contraindication for transcatheter valve implantation despite normal coronary 
flow and no aortic insufficiency.  A few studies have described aortic distortion with aortic 
insufficiency in patients having transannular patch.  This patient developed severe aortic valve 
distortion without aortic insufficiency during homograft dilation due, in part, to the presence 
of a residual aortic pseudoaneurysm.

Clinical Case

The patient was a 26-year-old male with a history of Truncus Arteriosus Type I. He was status 
post complete repair with a ventricular septal defect patch, 12 mm pulmonary homograft in 
the pulmonary position, and ascending aortic arch patch repair. As expected, he underwent 
multiple revisions and surgeries. First, his 12 mm RV-PA pulmonary homograft was upsized to 
a 20 mm aortic homograft. Several years later, he developed Sick Sinus Syndrome, requiring 
an epicardial pacemaker that was later changed to a transvenous system. Ten years later, his 
truncal valve was replaced with a 27 mm freestyle prosthesis, and his RV-to-PA aortic homograft 
was exchanged for a 23 mm Contegra conduit. He developed increased right ventricular outflow 
tract gradients warranting consideration of a pulmonary valve implantation. In preparation for a 
potential transcatheter valve, he was noted to have a significant truncal root pseudoaneurysm, 
and subsequently was found to have subacute infective endocarditis with streptococcus mutans. 
He underwent pseudoaneurysm repair. The Contegra conduit was replaced with a 24 mm 
pulmonary homograft with a hemashield extension and he had removal of his pacing leads and 
generator. Over the years, he seemed to do well without the need for pacing. After endocarditis 
was ruled out, he was referred for another pulmonary valve implantation with increasing right 
ventricular outflow tract gradients. He developed increased right ventricular outflow tract 
gradients and he was referred for another pulmonary valve implantation. Given his multiple 
surgeries, the transcatheter approach was preferred.  

Clinically he was asymptomatic, but sedentary. He was afebrile and his cardiac exam revealed an 
RV lift with palpable thrill. He had a harsh 4/6 systolic ejection murmur at the left sternal border. 
His diastole was quiet. There was mild cardiomegaly without infiltrates on a recent chest x-ray. 
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RELATIVE CONTRAINDICATION FOR TRANSCATHETHER VALVE IMPLANTATION

Echocardiography revealed moderate to severe pulmonary artery 
conduit stenosis proximally at a peak 55 mm Hg gradient. His 
calculated RV systolic pressure was 70 to 75 mm Hg. His ascending 
aorta was severely dilated with a suspected aneurysm on the antero-
lateral side of the neoaortic (truncal valve). Biventricular systolic 
function was normal. 

Palliative balloon angioplasty as a bridge to valve implantation 
showed no waist on the balloon, but significant recoil. Hemodynamic 
evaluation confirmed a PSEG of 55 mm Hg gradient and 2/3 systemic 
right ventricular pressures. There was no intracardiac shunt. His RV 
end diastolic pressure was about 10 mmhg and his left ventricular 
end diastolic pressure was about 12 mmhg. Angiography showed 
significant narrowing to 10 to 11 mm that extended almost 3 cm from 
subvalvar area to the main pulmonary artery, Figure 1. In preparation 
for transcatheter valve implantation, pre-stenting coronary 
compression RVOT balloon testing with a 22 x 4 cm Atlas Gold 
balloon and a minimal residual waist at 20 mm showed significant 
severe distortion of the aorta and valve annulus, Figure 2. Video 1 
shows an MPA injection, compression testing at multiple angles, and 

FIGURE 1   AP: Shallow RAO view, Lat: Straight. There is a calcified 24 
mm pulmonary homograft that is stenotic down to 11 mm. The area of 
narrowing extends approximately 3 cm from the subvalvar area to the 
main pulmonary artery. There are confluent pulmonary artery branches. 

FIGURE 2   Anterior Posterior, Shallow RAO: Aortagram with 
simultaneous RVOT balloon coronary compression testing with an Atlas 
Gold 22 x 4 cm slightly distally (A), and slightly proximal (B). The aortic 
cusp is completely distorted with the balloon proximal. Coronaries are not 
compromised also shown in Video 1. Pacing was not needed.

VIDEO 1   Initially there is a main pulmonary artery angiogram, followed 
by RVOT measurements, then an aortagram with simultaneous balloon 
compression testing in shallow RAO, straight lateral, and down the 
barrel views. Coronary flow is not compromised and there is no aortic 
insufficiency. Intracardiac echocardiography shows complete cusp 
deformation. Video: congenitalcardiologytoday.com/ed-resources/

coronary flow evaluation, along with intracardiac echocardiography, 
exemplifying our hesitancy to proceed. The decision to pre-stent and 
subsequent placement of transcatheter valve was abandoned in 
favor of repeat surgical conduit and aortic pseudoaneurysm revision. 

Discussion
This case is an example of extreme distortion of the aorta 
without severe aortic insufficiency and normal coronary flow.  
The question for us was whether this finding was a relative 
contraindication for either RVOT stenting or transcatheter valve 
implantation. 

Torres et al ,1 in a retrospective case series, described 
characteristics of aortic distortion and outcomes during coronary 
compression testing with simultaneous RVOT ballooning. Six 
out of 18 patients were noted to have some sort of distortion 
and/or aortic insufficiency. Severe aortic root compression was 
defined as collapse of the entire aortic cusp and mild aortic root 
compression as being partial cusp distortion in any angiographic 
projection. Mild aortic distortion was not considered significant 
or a contraindication for pulmonary valve implant. Moreover, 
aortic insufficiency without aortic root compression was also 
not considered a significant contraindication. In postoperative 
echocardiograms, the mild distortion of the aortic cusp seemed 
to resolve after implantation. The authors argued it is possibly 
very common and may be, in part, related to altered unusual 
physiologic state during compression testing such as decreased 
LV preload, pacing with reduced cardiac output, or potentially 
balloon profile with long shoulders. In their case series, there 
were two patients, though, that were considered severe with 
aortic insufficiency that did not get the valve. They also identified 
patients with a LeCompte, Ross, or direct anterior posterior 
relationship of the aorta to be more at risk for such distortion. 
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RELATIVE CONTRAINDICATION FOR TRANSCATHETHER VALVE IMPLANTATION

Peer et al2 described an 11-year-old with a Ross-Konno who 
underwent a transcatheter valve and with severe compression 
of the neo aortic root laterally to the homograft associated with 
progressive worsening aortic insufficiency, an erosion leading to 
an aorta pulmonary fistula, and cardiac arrest requiring ECMO 
before an emergent repair. Lindsay et al3 described aortic root 
compression cases in about 16 patients, 14 of whom were 
tetralogy of Fallot with transannular patch operations. Some of 
those patients did have coronary compression. Two patients 
underwent successful transcatheter valve implant distally, despite 
aortic root compression. One patient, however, required explant of 
an Edwards-Sapien valve for a surgical valve implant after severe 
aortic root compression. The authors mentioned it was difficult to 
know how to accurately predict it, the clinical significance, and 
how to best avoid it. Pockett et al4 described the use of three-
dimensional rotational angiography as another way of visualizing 
both aortic root compression and coronary compression. 

In our case, the aorta and pulmonary artery relationship was seen 
as slightly more favorable. The aorta and pulmonary conduit are 
side-by-side without a LeCompte. On the other hand, the aorta 
was dilated with a history of a pseudoaneurysm, potentially in 
retrospect, a red flag for aortic root compression. The absence 
of significant aortic insufficiency and coronary compression 
may be argued by some as not qualifying this patient to have 
severe aortic root compression. One argument is that if there is 
aortic root compression without insufficiency, would you remove 
the valve? However, it was very difficult to turn a blind eye to 
intracardiac echo and angiographic images.  We also could not 
rule out an erosion/fistula in the future.  We believe this was the 
correct decision to avoid a complication, despite sending him for 
an open chest procedure.  
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Collaboration, Innovation at the Heart of 
Phoenix Children’s Heart Center
John P. Breinholt, III, MD

Interventional cardiology began largely as a diagnostic modality. 
Initially, our purview was to determine why children were born blue. 
Today, medical advances like cardiac ultrasound, color-flow Doppler 
and magnetic resonance imaging have made diagnostic cardiac 
catheterization less necessary in pediatrics. Instead, interventional 
cardiology has become an important treatment modality in its own 
right.

Evolution Of Interventional Cardiology 

Today, our primary role as interventionalists is to use catheterization 
techniques to correct a wide range of congenital heart defects such 
as: Atrial Septal Defect, Patent Ductus Arteriosus, Coarctation of the 
Aorta, Semilunar Valve Disease and numerous others.

Many of these defects were once managed in surgery, but using 
a catheterization procedure, wherever possible, may drastically 
improve care. Surgery requires making a large incision in the 
chest, along with the associated risks of bleeding, infection and 
the inflammatory response to cardiopulmonary bypass. With 
catheterization, the procedure is minimally invasive and usually 
ends with a small bandage. Likewise, while surgery may require a 
lengthy hospital stay, cardiac cath offers a much quicker recovery 
and minimal time in the hospital.

A Team Approach

With every patient case, physicians with expertise in Fetal, Pediatric 
and Adult Congenital Heart Disease, along with specialists from the 
cardiac surgery and cardiovascular intensive care unit teams, come 
together to create a care plan. This is important because no two 
patients – and no two care plans – are ever the same. Our Heart 
Center Team, with expertise in every facet of cardiac care, can treat 
all types of conditions, from routine issues to life-threatening disease. 

Beyond the aspects of planning care, this team model gives patient 
families a long-term perspective on their child’s health and a glimpse 
at life beyond the immediate shock of a CHD diagnosis. It also means 
that heart patients grow up with their clinicians.

Clinical collaboration is just one part of our team approach. An 
empowered team, open communication, and a commitment to 
accountability and transparency top our list of priorities. Every single 
one of us – from schedulers and administrators to nurse practitioners 
and doctors – is an important part of the care team. 

This approach, simple as it may seem, has made a huge difference for 
many patients and families over the years. Although most pediatric 
heart centers have access to the exact same technology and tools, a 
collaborative, non-siloed approach truly sets the best programs apart.

Hybrid Heart Care 

A key aspect of our team approach is the opportunity for 
interventionalists and surgeons to partner on care. This comes to life 
in a variety of ways.

In some cases, interventionalists and surgeons work side-by-side 
in procedures, utilizing skills and equipment from their respective 
fields. Our surgeons regularly implant transcatheter valves that the 
interventional cardiologist help deploy/dilate. We can then later dilate 
that valved stent as the child grows. During other surgeries where 
the patient has an existing stent, the surgeon will create a direct 
approach to dilating that stent in the operating room. In other cases, 
a Ventricular Septal Defect, a condition that each could address with 
some challenge, is approached collaboratively, where a transcatheter 
device is deployed directly across the right ventricular free wall 
during surgery. These types of hybrid procedures are common in our 
institution, creating a team atmosphere in either the catheterization 
lab or the operative suite. 

At other times, we employ a tag-team approach to deliver the best 
outcome for the patient. Atrial Septal Defects are commonly closed 
in the catheterization lab, although some require operative closure. 
We try to anticipate the latter, while still providing the opportunity to 
attempt transcatheter closure in appropriate situations. We schedule 
the patients for consultation with both groups and have a surgeon 
ready to take the patient to surgery the same day, if device closure is 
unsuccessful.

We have taken this approach to another defect: the perimembranous 
Ventricular Septal Defect. By and large, catheterization does not 
work well with these defects due to the proximity to the aortic valve 
and conduction tissue. However, for some defects, catheterization 
is a viable option, and has been increasingly performed around the 
world. We attempt to close the defect in the catheterization lab with 
the understanding that this approach may not be successful. In such 
cases, the infant will go to surgery under the same anesthesia. 

Ultimately, we fix the problem, but attempt to do so with a less-invasive 
approach. Indeed, the opportunity to collaborate with our surgical 
team and explore different avenues makes a tremendous difference 
in patient care and outcomes.

INNOVATION AT THE HEART OF PHOENIX CHILDREN’S HEART CENTER

https://www.phoenixchildrens.org/
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INNOVATION AT THE HEART OF PHOENIX CHILDREN’S HEART CENTER

Collaborating with Neonatologists

No matter how great the interventional option for preemies with PDA, 
Cardiology is not the service directing care for these babies. Instead, 
treatment is at the discretion of their neonatologist, often at an adult 
hospital where the baby was born. This presents several challenges. 

First, catheterization must be performed in our cath lab. This means 
transporting the baby to Phoenix Children’s Hospital and back again – 
with the risks this entails. On the other hand, if the neonatologist opts 
for surgery, a surgeon can perform the operation at the hospital where 
the baby was born. This is certainly an easier path.

Moreover, there is no accepted standard of care for PDAs in 
premature infants. Neonatologists have employed many different 
methods to treat them, from observation, to medications, to surgery. 
Despite shortcomings and side effects of medical management and 
heightened risks of morbidity and mortality with surgery, there are few 
studies demonstrating the efficacy or safety of transcatheter closure. 

Indeed, while it is the primary choice for treating PDA in babies over 
eight pounds, it is only now being done for preemies – and in large 
numbers only at a few children’s hospitals nationwide. As such, 
interventionalists will need to educate referring neonatologists on the 
benefits of this approach – and particularly its improved safety profile.

Building Partnerships to Bridge Patient Care

In my practice, I have made it a point to develop collaborative 
relationships with neonatologists. While I freely advise them on the 
benefits of catheterization in preemies with a PDA, I take special care 
not to usurp clinical decision-making. We develop the clinical protocol 
together.

I also started “big.” I first suggest this approach with larger preterm 
babies – not micro-preemies. This becomes a bridge for building trust 
while demonstrating the efficacy of transcatheter closure in small 
infants. I have learned that once this trust is brokered, neonatologists 
are apt to refer even the smallest infants. 

It is a point of pride for me that interventional strategies often take 
center stage for correcting congenital defects. With continued 
advancements in the field, we are truly creating new hope and healing 
for patients, from the tiniest premature babies to adults who have long 
suffered from CHD.

JOHN P. BREINHOLT, III, MD

Division Chief of Pediatric Cardiology
Director of the Cardiac Cath Lab
Phoenix Children’s Heart Center
jbreinholt@phoenixchildrens.com

Evolving Treatments For Smaller Children

Catheterization has become the preferred treatment for many 
heart defects, which include Patent Ductus Arteriosus. Indeed, 
interventionalists began routine closure of PDAs in children in the 
1990s, but our field has taken a giant step forward in recent years: we 
now use catheterization on premature infants as small as one pound.

While everyone is born with a PDA, the vessel usually closes within 
the first few hours or days of life and becomes ligament tissue. Even 
in older children for whom it does not close, it seldom will become 
life-threatening. Repair for such a child, which involves inserting an 
embolization coil or other device through catheters and into the PDA, 
often offers long-term benefits more than acute ones. 

However, the PDA in premature infants is a different story entirely. 
The blood vessel does not close in up to 50% of preemies, which 
may compromise perfusion of abdominal organs, or further injure 
lungs damaged from prematurity. For these babies, a PDA can be 
dangerous at best, and life-threatening at worst. 

High-risk PDAs in preemies are typically handled with surgery. 
Surgeons make an incision on the left side of the chest and close the 
ductus by tying it with suture or ligating it with a small metal clip. The 
surgeon must also collapse the lung to reach the site. In such cases 
– and with such tiny babies – the cure can come with some risk.

Over the past few years – and with the advent of new devices and 
modification of catheterization techniques – we have started closing 
PDAs in the very smallest babies. 

PDA Treatment Protocol in Preemies

The traditional approach to closing the PDA in children involves the 
femoral artery, and sometimes the vein, but this is dangerous for 
premature babies whose arteries are tiny and sensitive. To move 
forward without risking vascular compromise, we had to rethink the 
procedure altogether.

Instead of the femoral artery, we access the femoral vein with a 4f 
sheath. The PDA is crossed with a small caliber wire and a catheter 
is advanced over it to the ductal ampulla. An angiogram is performed 
at this location to delineate the PDA. The device is then delivered, 
often via the same catheter. Sometimes there is no wire or sheath 
exchange, and the catheter only crosses the valves once. To replace 
the final aortic angiogram, we use transthoracic echocardiography 
to visualize the aortic arch and pulmonary arteries to assure no 
obstruction is present.

To ensure the best outcomes, we use ultrasound guidance 
throughout the procedure. Considering premature infants’ extreme 
sensitivity to temperature, we also use heat lamps, table warmers, 
and warm all flush solutions. To minimize any delays that may 
add risk, we intubate the baby in the NICU, if necessary, before 
proceeding. 

Using an interventional, non-surgical procedure to close the PDA, 
babies come out of the procedure with just a band-aid on their 
leg. The procedure is far less risky and invasive, and outcomes are 
excellent. 
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How Pediatric Cardiology Has Evolved Over the Last 
50 Years: An Excerpt
P. Syamasundar Rao, MD

Introduction

When the author began his career in the mid-1960s, the field of Pediatric 
Cardiology was in early development.  He has had the opportunity to 
witness the field’s step-wise evolution and has documented it in a book 
titled "How Pediatric Cardiology Has Evolved Over the Last 50 Years".1 
The purpose of the book was to bring together advances in Pediatric 
Cardiology on the management of congenital heart defects (CHDs), with 
particular attention to the author’s contributions. At first, the author’s 
journey was introduced when he bestowed considerable attention on 
the development of new knowledge and the training and teaching of 
physicians around the world while providing care for patients with heart 
disease over a 50-year period. This appraisal focused particular attention 
on his scientific contributions to the literature. These include the 
spontaneous closure of physiologically advantageous Ventricular Septal 
Defects (VSDs); various issues related to a relatively rare congenital 
heart defect – namely, tricuspid atresia; and transcatheter, interventional 
pediatric cardiac procedures.

Physiologically Advantageous VSDs
When a VSD is a component of a complex heart defect, an open defect 
is critical in maintaining suitable intra-cardiac shunt; such a defect has 
been named physiologically advantageous VSD. While spontaneous 
closure of isolated VSDs was well documented in the 1960s and 1970s, 
closure of physiologically advantageous VSDs has not been a focus of 
prior studies. The initial observation of closure of such VSDs in patients 
with tricuspid atresia and double outlet right ventricle had prompted 
focusing on this issue. In addition to tricuspid atresia and double outlet 
right ventricle, such VSD closures have been documented in Tetralogy 
of Fallot, pulmonary atresia with VSD and Transposition of the Great 
Arteries with intact atrial septum. This concept may even be extended 
to closure of bulboventricular foramen in patients with double inlet left 
ventricle with ventriculo-arterial discordance. Extensive investigation of 
this issue in children with tricuspid atresia lead to the documentation of 
functional, partial and complete VSD closures. These observations have 
suggested that spontaneous closure of these VSDs occurs as often as in 
isolated VSDs and that the mechanisms of closure are similar to those 
seen in isolated VSDs. The closure may occur in utero, early in infancy, 
childhood and continues through adulthood. There is an immense 
natural tendency for spontaneous closure of these VSDs. In patients 
with tricuspid atresia and normally related great arteries, such closures 
will result in pulmonary oligemia requiring surgical palliation earlier 
than is otherwise necessary; while in patients with tricuspid atresia and 
transposed great arteries, such closures produce left ventricular outflow 
tract obstruction, requiring bypass of the VSD and the right ventricle 
by a pulmonary artery-to-ascending aorta anastomosis (Damus-Kaye-
Stansel) or by a left ventricle-to-descending aorta conduit (Figure 1).

Tricuspid Atresia

The author's interest in spontaneous closure of physiologically 
advantageous VSDs was initially focused on tricuspid atresia cases. While 

examining these issues, the author's attention was drawn to other features 
of tricuspid atresia. The resulting studies led to the publication of several 
papers and book chapters including two books. Terminology; unified 
classification; description of rare types of tricuspid atresia; enumeration 
of demographic, electrocardiographic, and echocardiographic features; 
description of new findings of left to right atrial shunt in tricuspid atresia; 
cardiac catheterization; principles of palliation; role of percutaneous 
interventions; and insights into surgical approaches were reviewed.

FIGURE 1    A) Line drawing illustrating atrio-pulmonary type of Fontan 
for patients with tricuspid atresia with transposition of the great arteries. 
The left ventricular (LV) blood flows via the ventricular septal defect 
(VSD) and right ventricle (RV) into the aorta (Ao). B) If the VSD is small 
and restrictive, causing “subaortic” obstruction, this obstruction may be 
bypassed by connecting the proximal stump of the divided pulmonary 
artery (PA) to the Ao directly or via a non-valved conduit. C) An alternate 
approach is to connect the LV apex to the descending aorta (DAo). Atrial 
Septal Defect (ASD); Right Atrium (RA). Reproduced from Rao, PS, Br 
Heart J 1977; 39:276-88 and Rao PS, Ann Thorac Surg 1983; 35:121-31.

HOW PEDIATRIC CARDIOLOGY HAS EVOLVED OVER THE LAST 50 YEARS

Catheterization and Angiography 
The early work regarding catheterization and angiography included 
demonstration of correlation of pulmonary venous wedge with pulmonary 
arterial pressures, advocacy for femoral route for cardiac catheterization 
in infants and children, defining the relationship of pressure and energy in 
cardiovascular chambers, showing usefulness of pulmonary vein wedge 
angiography in visualization of obstructed pulmonary artery, observation 
of non-opacification of patent ductus arteriosus in patients with large 
proximal shunts, and the utility of balloon occlusion aortography.
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FIGURE 2   Bar graph demonstrating maximum 
peak instantaneous Doppler gradients prior 
to (Pre) and one day following (Post) balloon 
pulmonary valvuloplasty, and at intermediate-
term (ITFU) and long-term (LTFU) follow-up. 
Note the significant reduction (p < 0.001) after 
valvuloplasty, which remains unchanged (p > 0.1) 
at ITFU. However, at LTFU there was a further fall 
(p < 0.001) in the Doppler gradients. The mean 
+ standard deviation (SD) are shown. Modified 
from Rao PS, et al., Heart 1998; 80:591-5.

FIGURE 3   Bar graph showing Doppler graded 
pulmonary insufficiency (PI) prior to (Pre) 
and one day after (Post) balloon pulmonary 
valvuloplasty and at intermediate-term (ITFU) 
and long-term (LTFU) follow up. 0, No PI; 1+, 2+, 
3+, PI grade as per table above. A gradual but 
significant increase (p < 0.05 to p < 0.001) in the 
incidence of PI is seen. Modified from Rao PS, et 
al., Heart 1998; 80:591-5.

Transcatheter Interventions 

Following adoption of Gruntzig’s technique for 
pediatric patients by Kan and her associates, 
the author began to apply these techniques 
to pediatric patients . A systematic and 
methodical approach to the performance of 
these procedures and follow-up data collection 
resulted in publication of multiple papers, 
invited reviews and booklets/books.

Balloon Angioplasty and 
Valvuloplasty

Immediate, intermediate-term, and long-term 
follow-up (Figure 2) results; causes of re-
stenosis; feasibility of relieving re-stenosis 
by repeat balloon dilatation; and influence of 
balloon size on the results of balloon dilatation 
following balloon dilatation of pulmonary 
stenosis, coarctation of the aorta, both native 
and post-surgical, aortic stenosis, and other 
stenotic lesions were reviewed. Development 
of significant valvar insufficiency (Figure 3) at 
follow-up after valvar balloon dilatations and 
extension of the procedure to patients with 
cyanotic congenital heart defects were also 
reviewed.

Transcatheter Occlusions

Immediate, intermediate-term and long-term 
follow-up results of percutaneous closure of 

atrial septal defects, patent ductus arteriosus, 
VSDs and other defects such as ruptured sinus 
of Valsalva aneurysm, aortopulmonary window 
and unwanted blood vessels (embolization of) 
were also presented. 

Stents for Vascular Obstructive 
Lesions

The technique and results of implantation of 
stents to open vascular obstructive lesions 
such as branch pulmonary arteries, right 
ventricular outflow conduits, aortic coarctation, 
and occluded aortopulmonary shunts were 
also reviewed. Use of stents to maintain the 
patency of the ductus arteriosus in patients 
with pulmonary atresia and Hypoplastic Left 
Heart Syndrome (HLHS) and to keep the patent 
foramen ovale open in HLHS or mitral atresia 
cases was also discussed.

Miscellaneous 

In addition to the above-listed items, the author 
has made several other contributions to the 
treatment of Congenital Heart Disease, relative 
to: de Lange Syndrome; characterization of 
infective endocarditis; early identification and 
diagnosis of neonatal heart disease; usefulness 
of continuous positive airway pressure in the 
dif ferentiation of cardiac from pulmonary 
cyanosis in the neonate; polysplenia syndrome; 
dextrocardia; electrocardiographic studies 
such as racial variations in electrocardiograms 
and vectorcardiograms between black 
and white children and their genesis and 

electrocardiographic di f ferentiat ion of 
posterobasal left ventricular hypertrophy from 
right ventricular hypertrophy; multiple echo-
Doppler studies such as echocardiographic 
estimation of left-to-right shunt in VSDs, 
contrast echocardiography, echocardiographic 
evaluat ion of  le f t  ventr icular function , 
lef t ventricular muscle mass by m-mode 
echocardiography in children, influence of race 
and sex on echocardiographic measurements 
in children, Doppler echocardiography in 
non-invasive diagnosis of heart disease in 
infants and children, value of echo-Doppler 
studies in the evaluation of percutaneous 
interventional procedures, Doppler in the 
prediction of pressure gradients across aortic 
coarctation and valvar pulmonary stenosis, and 
echocardiographic assessment of congenital 
coronary ar tery anomalies; vasodilator 
therapy for cardiac failure in pediatric practice; 
anticoagulant therapy in chi ldren with 
prosthetic valves; prosthetic valves in children 
and adolescents; consensus statements on 
timing and type of intervention for common 
congenital heart diseases, neonatal catheter 
interventions, CHDs in adults, and management 
of cyanotic congenital heart disease.
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St. Joseph's Children's Hospital Welcomes New 
Chief of Pediatric Cardiac Surgery

PRNewswire/ -- St. Joseph's Children's Hospital, 
home to Tampa Bay's only comprehensive 
congenital heart disease program, proudly 
welcomes Karl Reyes, MD, as its new Chief of 
Pediatric Cardiac Surgery.

Dr. Reyes will work closely with hospital 
physicians, leadership and staff to ensure that 
the pediatric cardiac team continues to achieve 
the highest standards of safety and quality. 
The team's surgical outcomes already exceed 
national benchmarks as reported by the Society 
of Thoracic Surgeons.

"We believe that low mortality and short length 
of stay are cornerstones of the program quality," 
said St. Joseph's Children's Hospital President 
Sarah Naumowich. "Dr. Reyes' extensive 
experience as a cardiac surgeon and the 
compassion he has for his patients make him 
an excellent addition to our multidisciplinary 
team. He will help lead us to even greater 
accomplishments and growth."

Dr. Reyes was eager to join the St. Joseph's 
Children's Hospital pediatric and congenital 
heart program.

"I  am impressed with how the team of 
cardiologists, surgeons, intensivists and 
anesthes io log ists  work  in  such c lose 
collaboration to make all significant patient care 
decisions. This is a time-tested model that has 
been shown to deliver the best outcomes and 
gives patients and their families a very special 
experience," Reyes said.

Dr. Reyes adds that he's also excited about St. 
Joseph's Children's Hospital's partnership with 
UPMC Children's Hospital of Pittsburgh, which 
has one of the country's best congenital heart 
programs according to U.S. News and World 
Report rankings.

"Together, we can take this program to an even 
greater level and provide the best care possible 

for patients with congenital heart disease in the 
Tampa Bay region and beyond."

Dr. Reyes comes to Tampa from the Children's 
Hospital of San Antonio, Texas where he served 
as an associate professor of Pediatric Cardiac 
Surgery at the Baylor College of Medicine. Prior 
to that, he worked at the UF Health Congenital 
Heart Center and served as an associate 
professor of surgery at the University of Florida 
College of Medicine.

Dr. Reyes also worked in his home country 
the Philippines prior to returning to the United 
States. He served as the head of Congenital 
Heart Surgery at St. Luke's Medical Center 
and was instrumental in the organization of 
the St. Luke's Center for Congenital Heart 
Disease, making it one of the country's premier 
programs. Dr. Reyes and his team were first in 
the Philippines to successfully perform cardiac 

surgery for Hypoplastic Left Heart Syndrome, 
and to perform hybrid cardiac procedures such 
as intraoperative stenting and periventricular 
device closure for muscular ventricular septal 
defects. He was also responsible for deployment 
of the Philippines' first Extracorporeal Membrane 
Oxygenation (ECMO) program.

Dr. Reyes graduated with honors from the 
University of the East College of Medicine in 
Quezon City, Philippines. His post-doctoral 
training included clinical fellowships at the 
Cleveland Clinic in thoracic and cardiovascular 
surgery and at Boston Children's Hospital 
- Harvard Medical School in congenital 
cardiovascular surgery. In his last year, Dr. Reyes 
was Chief Fellow at the Cleveland Clinic and 
Boston Children's Hospital.

In addition to his work, Dr. Reyes co-founded The 
Operation Heart Foundation which is a charitable 
organization that provides free care for infants 
and children with Congenital Heart Disease in 
the Philippines. He also volunteers with Gift of 
Life International.

Dr. Reyes has extensive experience in treating 
patients with complex congenital heart defects 
in neonates, infants, children, and adults. His 
expertise includes neonatal heart surgery, 
repairing heart valves, single ventricle physiology, 
tetralogy of Fallot with pulmonary atresia, and 
adult congenital heart disease.

St. Joseph's Children's Hospital is excited about 
the experience, passion and enthusiasm Dr. 
Reyes brings to its pediatric cardiac program.

St. Joseph’s Children’s Hospital in Tampa 
welcomes its new Chief of Pediatric Cardiac 
Surgery, Karl Reyes, MD. St. Joseph’s 
Children’s Hospital is home to Tampa Bay’s 
only comprehensive Congenital Heart Disease 
program and its congenital heart surgery 
program is one of the largest in Florida.
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8th World Congress of Pediatric Cardiology and 
Cardiac Surgery

A Letter from the Organizing Committee 

Greetings from the Organizing Committee of the World Congress of Pediatric Cardiology and Cardiac Surgery!

The SARS-CoV19 Pandemic has resulted in overwhelming changes in virtually all aspects of our lives, including education and scientific 
meetings. As Co-Chairs of the 8th World Congress, we want to emphasize that, first and foremost, your safety and well-being are our 
primary consideration. Therefore, after much discussion and weighing all the options, given the current global uncertainty we have 
decided to postpone the 8th World Congress of Pediatric Cardiology and Cardiac Surgery until 2023. As before, the meeting will take 
place in Washington DC, USA; the new dates are August 27 - September 1, 2023.

We want to thank our executive team, organizing committee, scientific program committee, Societal Partners, Institutional Partners, 
Appin Consulting, and many more who have developed the amazing congress and scientific program originally scheduled for 
September, 2021. We will continue to capitalize on all of this hard work, as well as incorporating new science and technology, as we 
plan for an even better meeting in 2023. 

To this end, over the coming years, we will be presenting a series of virtual webinars and other complementary events highlighting 
portions of the current 2021 scientific program. 

For details on these courses, join our mailing list at WCPCCS2023.org.

Stay tuned for details, and see you in DC in 2023!

Sincerely yours,
Jeff and Gil

Jeffrey Jacobs, MD
Co-Chair, WCPCCS 2023

Gil Wernovsky, MD
Co-Chair, WCPCCS 2023

http://wcpccs2023.org/
http://WCPCCS2023.org
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Edwards PASCAL 
Transcatheter Valve Repair 
System Receives European 
Approval for Tricuspid 
Repair
PRNewswire - Edwards Lifesciences Corporation (NYSE: EW), the 
global leader in patient-focused innovations for structural heart disease 
and critical care monitoring, announced that it received CE Mark for the 
Edwards PASCAL transcatheter valve repair system for the treatment of 
European patients with Tricuspid Regurgitation (TR).

"Although the prevalence of tricuspid valve disease and the associated 
mortality are high, there are limited effective treatment options for these 
very symptomatic patients, who often cannot have surgery due to the 
prohibitive risk," said Prof. Jörg Hausleiter, MD, Medizinische Klinik 
der Ludwig-Maximilians-Universität München in Munich, Germany. 
"Transcatheter tricuspid therapy can be challenging due to the fragile 
leaflets and the large defects during valve closure. In our experience, the 
PASCAL system's independent grasping ability as well as the flexible and 
less traumatic clasp design are important features for our patients."

The PASCAL system is indicated in Europe for the percutaneous 
reconstruction of the tricuspid valve through leaflet repair by tissue 
approximation. The clasps and paddles gently grasp the leaflets to facilitate 
coaptation, while the spacer is designed to fill the regurgitant orifice area 
and prevent backflow. The clasps can be operated independently to 
facilitate optimized leaflet capture and the implant can be elongated to a 
narrow profile, allowing for safe maneuvering in dense chordal anatomy.  

"Patients with tricuspid valve disease are in great need of solutions," said 
Bernard J. Zovighian, Edwards' corporate Vice President, transcatheter 
mitral and tricuspid therapies. "Edwards is the first company to introduce 
multiple transfemoral tricuspid repair therapies in Europe, providing 
physicians with both leaflet repair and annular reduction therapies to help 
meet their patients' needs."

In early clinical experience, the PASCAL repair system demonstrated high 
procedural success and significant clinical improvements in patients with 
challenging tricuspid anatomy and severe TR. Sustained TR reduction was 
observed at 30 days, with 85 percent of patients seeing a reduction to TR 
≤2+ on a five-grade scale.

Edwards continues to build a body of clinical evidence for transfemoral 
tricuspid therapies, including with the CLASP II TR pivotal study 
investigating the PASCAL system in patients with symptomatic functional 
or degenerative TR, the TRISCEND study investigating the EVOQUE system 
for tricuspid valve replacement, as well as real-world experience. The 
launch of the PASCAL system for the treatment of TR patients in Europe is 
focused on procedural success and differentiated patient outcomes, with 
a high-touch clinical support model.

The PASCAL repair system is not approved in the United States.

Prof. Jörg Hausleiter is a consultant for Edwards and a member of its 
Advisory Board, receiving compensation for services including proctoring, 
educational presentations, expert advice and R&D insights, as well as 
associated travel.
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MEDICAL NEWS

Yves d’Udekem, MD, PhD, joins Children’s National 
as Cardiac Surgery Chief
“Children’s National has the cases and expertise I was looking for,” 
he says. “Even better, when you visit, it’s clear that the entire Heart 
Institute team is energetic about working together. They’re constantly 
seeking better ways to do this work and improve how we care for 
children and their families.”

Dr. d’Udekem comes to Children’s National from The Royal 
Children’s Hospital in Melbourne, Australia, an institution that has 
led the advancement of Congenital Heart Disease care and research, 
performing more than 500 surgical procedures with cardiopulmonary 
bypass each year.

He has a broad spectrum of pediatric cardiac surgery expertise, with 
special emphasis in single ventricle congenital heart defects, when 
one lower chamber of the heart does not develop. One area of his 
research portfolio includes clinical research into long-term quality 
of life for people who had Fontan procedures — a critical surgical 
approach to adapt blood flow for people born with single ventricle 
heart disease. He has additional expertise in valve repair, artificial 
hearts and other cardiac assist devices.

“Sometimes it seems like I’ve been born and put on this earth for that 
single purpose — I have to bring life to patients with single ventricle 
hearts or assist devices,” he says. He describes his path to pediatric 
cardiac surgery as serendipity, “It’s more like pediatric cardiac surgery 
chose me.”

“It is an honor to welcome Yves d’Udekem to the Children’s National 
Heart Institute,” says David Wessel, MD, Executive Vice President and 
Chief Medical Officer of Hospital and Specialty Services at Children’s 
National. “He is a surgeon, physician and leader of the highest caliber. 
I can say without hesitation that Yves’ leadership of our cardiac 
surgery team will change the lives of hundreds, if not thousands, of 
children and adults with congenital heart disease.”

In preparation for Dr. d’Udekem’s arrival, the Children’s National 
Heart Institute and hospital leadership created a framework plan 
for success that will build on the legacy of excellence established 
by Richard Jonas, MD. Dr. Jonas, a world leader in congenital heart 
surgery who has made significant clinical and academic advances in 
the field, will continue his award-winning laboratory-based research 
at Children’s National on neurodevelopmental outcomes for children 
with congenital heart disease.

Dr. d’Udekem is Belgian-born with Canadian and Australian 
citizenship. He received his early training in Belgium and Toronto. 
As an attending cardiac surgeon in Belgium, he operated on both 
adults and children with congenital heart disease. Dr. d’Udekem then 
worked with internationally-recognized heart surgeon Marc de Leval, 
MD, FRCS, and others in London to train in congenital heart surgery 
at the Great Ormond Street Hospital for Children. From there, he was 
recruited to The Royal Children’s Hospital in Melbourne, Australia, 
where he has been ever since.

Dr. d’Udekem has more than 350 research publications and has 
obtained more than $7 million in grant funding in the past five years 
for work to create the first research network of Australian children and 
adults who have undergone the Fontan procedure. He started seeing 
patients at Children’s National in mid-September.

Watch as Children’s National Welcomes Yves d’Udekem:
https://www.youtube.com/watch?v=d4gn9zGXbBQ

Yves d’Udekem, MD, PhD, a pediatric cardiac surgeon recognized for 
expertise in the most challenging procedures for newborns and children 
with complex congenital heart disease, has joined Children’s National 
Hospital as chief of Cardiac Surgery and co-director of the Children’s 
National Heart Institute.

https://visitor.r20.constantcontact.com/manage/optin?v=001aXune5yNAc2LW6uCnHsExvbGPy_TFOewazk9swgqu65ZeHoiv0aqwuNsJUnKlwBh0LCmKoiCP3BY7FqqlZO3vOmucI10bhcU2g_0z4RgqkE%3D


16 DECEMBER 2020   

FOUNDER & 
SENIOR EDITOR

Tony Carlson
Tony@cct.bz

EDITOR-IN-CHIEF
Kate Baldwin
Kate@cct.bz

CO-FOUNDER & 
MEDICAL EDITOR

John W. Moore, MD, MPH
Dr.John@cct.bz

EDITOR-IN-CHIEF 
EMERITUS

Richard Koulbanis

STAFF EDITOR
Loraine Watts

STAFF EDITOR & 
WRITER

Virginia Dematatis

Felipe Heusser, MD
Ziyad M. Hijazi, MD, MPH

Ralf Holzer, MD
Marshall Jacobs, MD

R. Krishna Kumar, MD, DM, MBBS
John Lamberti, MD

Gerald Ross Marx, MD
Tarek S. Momenah, MBBS, DCH

Toshio Nakanishi, MD, PhD
Carlos A. C. Pedra, MD
Daniel Penny, MD, PhD

James C. Perry, MD

Teiji Akagi, MD
Zohair Al Halees, MD

Mazeni Alwi, MD
Felix Berger, MD

Fadi Bitar, MD
Jacek Bialkowski, MD
Mario Carminati, MD

Anthony C. Chang, MD, MBA
John P. Cheatham, MD

Bharat Dalvi, MD, MBBS, DM
Horacio Faella, MD
Yun-Ching Fu, MD

© 2020 by Congenital Cardiology Today
ISSN 1554-7787 print. ISSN 1554-0499 electronic. 

Published monthly. All rights reserved.

Statements or opinions expressed in Congenital 
Cardiology Today reflect the views of the authors 
and sponsors and are not necessarily the views of 

Congenital Cardiology Today.

OFFICIAL PUBLICATION OF 
THE CHiP NETWORK

EDITORIAL BOARD

11500 Elk Horn Drive
Clarksburg, MD 20871 USA

CORPORATE TEAM

CORPORATE OFFICE

Shakeel A. Qureshi, MD
P. Syamasundar Rao, MD
Andrew Redington, MD
Carlos E. Ruiz, MD, PhD

Girish S. Shirali, MD
Horst Sievert, MD

Hideshi Tomita, MD
Gil Wernovsky, MD

Zhuoming Xu, MD, PhD
William C. L. Yip, MD

Carlos Zabal, MD

https://congenitalcardiologytoday.com/
mailto:Tony%40cct.bz?subject=Question
mailto:Dr.John%40cct.bz?subject=Question
mailto:Kate%40cct.bz?subject=Question

