
I received an email from Marty  Stein, a senior 
developmental pediatrician at  Rady  Children’s 
Hospital, asking me whether I  had come across 
the book, Immortal Bird by  Doron Weber. Marty 
said that it brought  up a number of serious 
communication issues between the patient’s 
family  and the physicians who cared for him, as 
well as communication and relationship issues 
among the cardiologists and the cardiac 
surgeons. “Did the issues raised in the book 
ring true?” he asked me. I looked at reviews of 
the book which were mostly  positive, read the 
book,  and decided i t could be an 
excellent teaching tool for our fellows and staff

The book begins with a quote from “Ode to a 
Nightingale” by  John Keats. The first line of 
which is “Thou wast not born for death, 
Immortal Bird!” The very  line embodies the deep 
love and profound loss felt by  Doron Weber 
after the death of his son, Damon.  

Immortal Bird was not written for a professional 
audience, so many  medical details  of  Damon 
Weber’s case are missing or obscure. It 
appears that the boy’s underlying heart 
condition is AV canal defect, probably  in the 
context of  a Heterotaxy  Syndrome. He was 
cared for at Columbia in the 1990’s and early 
2000‘s. Dr. Jan Quaegebeur performed his 
initial surgeries, including Fontan completion. 
From ages four to twelve, Damon grew 
normally, was medication-free and his 
cardiologist “marvels at his progress.” But, his 

parents began to notice that his abdomen 
looked “paunchy” and that  he stopped growing. 
At first, his cardiologist reassured Damon’s 
parents that  he was fine. Soon thereafter, 
Damon revealed to his father that he had 
swollen testicles and, ultimately, it  became clear 
that he had a ruptured hernia, an enlarged liver 
and had developed Protein-Losing Enteropathy 
(PLE). Overtime, he was treated with 
medications and a special diet. His PLE 
progressed, and Dr. William Hellenbrand 
created a fenestration in the catheterization lab.  
Damon also received albumin and IVIG 
infusions. He was treated with steroids, and 
heparin therapy  was considered. Although each 
of  these therapies provided temporary 
improvements, the PLE was relentless.  

Damon eventually  was listed for and had a 
heart transplant performed by  Dr. Jonathon 
Chen. The Columbia pediatric  transplant team, 
given the pseudonyms of  Drs. Mason, Davis, 
Becker and Sanford, orchestrated his pre- and 
post-transplant care. Damon survived 
transplantation and left  the hospital.  Soon 
thereafter he developed fever,  other systemic 
symptoms, thrombocytopenia, and liver 
dysfunction.   The transplant team treated him 
f o r e a r l y  r e j e c t i o n w i t h a b o o s t e d 
immunosuppressive regime, in spite of  a 
negative biopsy  and an Ebstein—Barr Virus 
(EBV) mismatch. He died shortly  thereafter from 
something Weber calls fulminate Post-
Transplant Lympho-Proliferative Disorder 
(PTLD), but as described, sounds more like viral 
sepsis and multi-organ failure.   Damon lived 16 
years.  
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My feelings as I read this  book were complicated.  Doron Weber’s 
name-dropping, sense of  entitlement and privileges, initially  put me off. 
I almost put the book down after reading only  the first few chapters. I 
felt that Weber would have nothing to say  about my  patients from less 
affluent and less sophisticated middle and lower class families. I read 
further mainly  because I wanted to respond to Marty. What unfolded was 
a deeply  moving story  of  a father’s love for his son, and of  the father’s 
arduous and unsuccessful battle to save his son’s life. During this 
struggle,  Weber lost trust in most of  his son’s doctors, and felt 
abandoned by  or isolated from many of  them. He contacted a number of 
additional institutions, looking for better treatment options.  His attempt to 
manage his son’s care did not build bridges with the physicians at 
Columbia.  Ultimately, in spite of  a heart transplant, all efforts were in vain 
and, eventually, Damon died. In the epilogue, Weber explained that  he 
was so angry  and so distraught about his son’s care that he initiated “an 
all-out hunt for justice” in the form of  a malpractice suit. Damon’s medical 
records, shipped to an off-site facility  were “lost,” further fueling Doron’s 
anger and grief.  He pours his grief into the memoir.

I’m glad that I read Immortal Bird. The book provides a cautionary  tale 
for pediatric cardiologists about how and what to communicate to 
cardiac patients and their families. Damon, for sure, is one of  pediatric 
cardiology’s archetype patients.  His case was complicated; he needed 
careful follow-up; and eventually, he needed timely  treatment for severe 
complications of  single ventricle and Fontan palliation.  His father, a 
former Rhodes Scholar and boxer, applied his pugilistic spirit to Damon’s 
problems.  Like any  good parent, he was caring and involved.  Unlike 
most, he felt  responsible for his son’s care, attending an international 
PLE medical symposium, making a list of  all the known treatments for 
PLE based on his review of  the medical literature and labeling this list his 
“battle plan.” Doron Weber was also a hopeless doctor shopper with the 
means to take his son anywhere for consultation. He sought opinions 
from four different institutions, numerous individuals and even a Nobel 
Prize winner.  To say  the least, he was a complicated and difficult parent. 
Creating and maintaining a healthy  or even an adequate professional 
alliance with Doron Weber would have been a challenge for any 
cardiologist.

In the memoir, we have a sad and angry  retelling of  the course of 
Damon’s treatment.  We also learn of  a close and loving father’s best 
attempts to cope with an overwhelming situation. We come to know 
Damon as a bright,  talented kid with a flair for acting, who, when on 
stage,  is “like a bird that can only  display  its  full plumage in a native 
habitat.” As for confronting his cardiac issues, his father’s description of 
him as “a brave sixteen-year old boy  with a lion’s heart” couldn’t be 
more apt. Doron’s artful description of  Damon, his  life, his playfulness, 
and his implacable spirit engenders affection for him in any  reader. His 
death is a sad ending capable of  evoking intense memories of  other 
patients lost.

The book is not without a few light moments;  my  favorite is when Doron 
Weber consults with Dr. Alvin Chin at Children’s Hospital of  Philadelphia 
(CHOP) to complain about  Damon not being properly  listed on the 
Columbia transplant list. Dr. Chin reminds Weber that everyone makes 
mistakes, and that he probably  wouldn’t do any  better at CHOP, 
because half the CHOP staff trained at Columbia!

There are many  important issues raised in this book: Who is responsible 
for Damon’s outpatient care and for his care plan? Is it the “team,” the 
primary  cardiologist, and/or the surgeon? How should the child’s family 
be prepared for possible future complications and his uncertain long-
term prognosis? Who should educate the family? Furthermore, without 
agreed upon algorithms for surveillance or treatment, how should 
Damon’s care be managed? How accessible should his cardiologists be 
to the patient and family? Should they  give the family  their cell phone 
numbers and emails? What are the responsibilities  of  the “on-call” 
cardiologist? What is the role of  the cardiology  fellow receiving calls from 
outpatient families or PCP’s about  patients? Should care be “handed off” 

between team members when the child’s most identified cardiologist 
is away  or otherwise unavailable? How should his cardiologists react 
to intrusions or recommendations by  VIP’s, authorities, or well-know 
pediatric cardiologists from other programs?    

Programmatic and system issues are also raised:  Does it make sense 
to use the ED as a place to evaluate well-known chronically  ill cardiology 
patients or post-transplant patients, or should they  be admitted directly  to 
the ward?  What is the role of  the PICU attending in the care of  critically  ill 
cardiac patients who are in the PICU?  Who provides and who plans the 
care in the PICU? Who performs and is responsible for needed 
procedures (lines, tubes, etc.)? Should there be a CVICU staffed by 
cardiologist-intensivists?  What is the role of  the inpatient cardiology 
fellow? Are there sufficient  inpatient  cardiology  beds available, such that 
patients like Damon can be properly  accommodated? Is  there an 
electronic medical record? How are communications between physicians 
caring for inpatients occurring? Is critical information exchanged well 
among practitioners (things like EBV mismatch between donor and 
recipient)? What is the role of  consultants in care planning? Who provides 
strategic direction of  care when the patient is sick and in the hospital? 
Who provides the key  communications with the family  and the patient?
How can a hospital “lose” important patient records?

Immortal Bird is a powerful personal tale of  the loss of  a child,  and it 
also provides important lessons for the congenital cardiology 
community. Damon’s story  should inspire us to strive for the best 
possible communications with families and with one another.  Review 
and consideration of  the medical issues raised in the book may  lead to 
improvements in the way  we care for and treat our patients. I highly 
recommend that  all congenital cardiologists and cardiac surgeons read 
the book. 

Study Guide

Immortal Bird is so loaded with relevant medical and behavioral topics 
that I decided it merited being the focus of  discussion for two sessions 
of  our regular fellowship educational lecture series. I purchased three-
dozen used books on Amazon, and provided a copy  to each fellow, 
cardiologist, surgeon, and nurse practitioner in our program. I 
scheduled one-hour medical and behavioral sessions to occur two 
months after I  distributed the books. I thought that the “readers” among 
us would finish the book quickly,  and word of  mouth would take care of 
the rest.  I was right.   After two months nearly  everyone had read the 
book, and I was party  to many  informal discussions about it.   By  the 
time the scheduled sessions rose on the calendar, I expected and 
received large audiences. Marty Stein joined us as well.

Medical Session

In the medical session I reviewed the medical problems encountered 
by  Damon Weber, including PLE, transplantation for failed Fontan, 
and PTLD. I found the following references to be the most useful and 
informative:

• Mertens L, Hagler D, Sauer U, et al. Protein-losing 
enteropathy after the Fontan operation: an international 
multicenter study. J Thorac Cardiovasc Surg 
1998;115:1063-1073. (Background, much of my pre-review 
knowledge came from this report).

• Rychik J. Protein-Losing Enteropathy after Fontan Operation. 
Congenit Heart Dis. 2007;2:288-300. (A slightly dated review, 
with a sophisticated discussion of factors involved in 
pathophysiology).

• Meadows J, Jenkins, K. Protein-losing enteropathy: integrating 
a new disease paradigm into recommendations for prevention 
and treatment. Cardiology in the Young 2011;21:363-377. (The 
most recent comprehensive review, good references, also a 
summary of the Boston Children’s Hospital experience with 
PLE).
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• Bernstein D, Naftel D, Chin C, et al. 
Outcome of Listing for Cardiac 
Transplantation for Failed Fontan. 
Circulation 2006;114:273-280. (Multi-
center review of results from pediatric 
transplant group, provides separate 
analysis of PLE patients).

• Davies RR, Sorabella RA, Yang J et 
al. Outcomes after transplantation for 
“failed” Fontan: A single-institution 
experience. J Thorac Cardiovascular 
Surg 2012;143:1183-1192. (Review of  
Columbia’s experience, separates 
PLE patients, includes period when 
Damon received a transplant).

• Manihiot C, Poliock-DarZiv S, Holmes 
C, et al. Post-transplant 
lymphoproliferative disorder in 
pediatric heart transplant recipients. J 
Heart Lung Transplant 
2010;29:648-657. (Current experience 
with PTLD, summary of 
characteristics, relationship to EVB).

During the medical discussion, my  group 
expressed interest in developing and 
adap t i ng a common a lgo r i t hm fo r 
surveillance and maintenance care of 
single ventricle patients after Fontan. We 
noted that among eleven cardiologists, we 
had eleven slightly  different approaches 
toward things like monitoring serum 
albumin and liver function, as well as 
chronic anticoagulation, use of  diuretics 
and afterload therapy. There was a 
consensus among us tha t a more 
consistent approach could improve patient 
care for a variety of reasons.

Behavioral Session

The behavioral session was new territory 
for me. I had no guidance and little 
experience. My goal was simply  to host an 
active discussion of  issues raised by  the 
author. My  method was to raise issues for 
discussion by  reading relevant  quotations 
from the book, such as:

• Thinking his son's surgery was a 
"cure," and having pointed out 
Damon's paunchy belly, slowdown in 
growth, asthma-like symptoms, 
Daron Weber is shocked to hear his 
son has PLE.  His son's doctor 
offers to send him a recent article. “I 
thank Dr. Hayes, but asked why she 
never hinted to me before that 
anything like this could happen. 
Haven't I always asked for more 
information about my son?" - p. 54

• Feeling frustration and possibly guilt 
that Damon's PLE has gone 
undiagnosed, his father laments, 
“Because no one has checked 
Damon's albumin for several years, 
and because Shealagh and I have 
observed symptoms for an indefinite 
period, I don't know how long ago 
the illness started or how much of 

Damon's time it has already 
consumed.” - p. 60

• Contemplating a transplant for their 
son, Damon's parents meet with his 
transplant doctor to learn more 
about the procedure.  His father 
finds the doctor can't give him 
specific statistics off the top of her 
head and concludes, “She either 
doesn’t have the facts, or won’t 
discuss them with us.”   The doctor 
tries to reassure him, “Trust me, it’s 
all good.  She said.  I begin to worry 
we are getting a sales pitch.  Her 
language is vague and imparts no 
real information.” -  p. 214

• Damon's parents call and get him 
listed for a transplant at Columbia 
three days before Christmas, “I’ve 
phoned to announce our readiness, 
at long last, to hand over our son 
into the care of the pediatric cardiac 
transplant unit at Columbia—but 
there’s no one on the other end to 
receive the news!  Nor is anyone on 
hand to tell us about next steps or to 
provide the standard set of 
instructions.” - p. 253.

• Failing to hear from the transplant 
team for a week, Damon's father 
says, “I become increasingly 
concerned about the lack of 
communications. I decide to send a 
stronger message to Dr. Davis. I title 
my e-mail ‘Who’s in Charge of 
Damon Weber?’” - p. 258

• Damon is admitted to the hospital, 
and in spite of the fact that  multiple 
doctors are involved in Damon’s 
care, his father laments, “No one is 
taking responsibility for Damon’s 
care.” - p. 312

• Damon has an EBV infection, and 
develops PTLD.  One member of the 
transplant team attributes his EBV to 
something he may have picked up 
from his siblings, parents or a friend.   
Another tells Doron Weber, “Oh, of 
course, his donor was EBV positive!”   
Shocked, his father feels betrayed, 
"These words tossed out so 
casually, send me reeling.  So she's 
known this all along?” He wonders, 
“Is it possible Dr. Mason did not 
communicate such vital information 
to her colleague?” - p. 324

It turned out that the group needed little 
inspiration. After just a few quotes, multiple 
hands went  up.  It seemed that nearly 
everyone had opinions they  wanted to 
express and to discuss. It was interesting 
that the case specifics in our discussions 
turned quickly  from Damon Weber and 
Columbia to our patients and our program 
at Rady Children’s Hospital.  

John Lambert i , our Chief  Surgeon, 
summar i zed t he conve rsa t i ons by 

declaring, “I have dealt with similar intense 
family  situations many  times during my 
career!” And, as for the answer to Marty’s 
question, “Yes, the issues raised in the 
book do ring true.”  It’s too early  to tell 
whether the book will stimulate positive 
changes in us or our program.

Hallway discussions are continuing….

CCT
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Introduction

Aortopulmonary  Window (APW) is a communication between the 
ascending aorta and the main pulmonary  artery.  It represents only 
0.2%–0.6% of  all patients with Congenital Heart Disease. This 
communication is usually  nonrestrictive, and is conventionally  treated 
by  surgery  at  an early  age to prevent the development of  Pulmonary 
Vascular Obstructive Disease.

There are several reports of  percutaneous closure in the past two 
decades, including restrictive and non-restrictive native defects, or 
residual leaks.

We report a case of  a 38-year-old woman, asymptomatic, with a 
residual leak of  an Aortopulmonary  Window treated by  surgery, and 
successfully  closed with an Amplatzer Muscular Ventricular Septal 
Defect (MVSD) device.

Case Report

A 38-year-old woman was referred to our institution with a history  of 
APW, who in 1973, at  the age of  8 months, underwent surgery. She 
had always asymptomatic. After pregnancy, a routine Doppler 
echocardiogram revealed anomalous flow in ascending aorta. 

A continuous murmur of  3/6 was heard at left upper sternal border; 
she had normal blood pressure, EKG had no significant findings, and 
chest X-ray  showed a slightly  increased cardiothoracic  ratio. A 
treadmill test was stopped at 7 Mets due to dyspnoea. 

Transesophageal 3D Doppler echocardiogram (3D TEE) study 
defined a residual leak of  the APW, which measured 4 mm near 
semilunar valves.

Under general anesthesia and 3D TEE guidance, the patient was 
heparinised for interventional procedure.  Qp/Qs calculations reported 
1.6, and pulmonary artery pressure was 30/15.
     
Different angiograms in ascending aorta were performed to properly 
visualize and measure the defect. At 45° LAO and 2O° cranial 
angulations (Figure 1),  the defect  was perfectly  assessed and 
measured 7mm of  diameter. The proximity  of  the left coronary  artery 
(LCA) was a concerning issue. The distance between the inferior rim 
and the ostium of LCA was 6 mm.

The defect was crossed from the arterial side with a 6 Fr Judkins left 
catheter (Cordis  Corporation,  PO Box 025700, Miami, Fl).  We 
advanced a PTCA guidewire 0.014" x 300 cm. (Asahi Intecc C.O, 

Seto,  Aichi Japan), which was snared in the left pulmonary  artery  to 
create an arterio-venous circuit. A 5F TorqVue LP delivery  catheter 
(St. Jude Medical, Inc.  One St. Jude Medical Drive St. Paul, MN, 
USA)  was introduced from the  venous side, and the tip was left in 
the descending aorta. We first  attempted to close the residual 
communication using an Amplatzer Duct II  Occluder 6/6 device (St. 
Jude Medical, Inc., One St. Jude Medical Drive, St. Paul, MN, 
USA) We were  unable to stabilize the  device, and it   passed 
through the defect without resistance from the ascending aorta to 
the main pulmonary  artery. Still attached to the cable, the device 
was retrieved and removed. The same procedure was repeated. An 
arterious venous loop was created,  this time using an Amplatzer 
Noodle wire 0.035" x 300 cm.  A 7 Fr Torq Vue delivery  catheter was 
advanced over the wire from the venous side and deployed an 
Amplatzer MVSD device of  8 mm occluding the residual leak.  Exit 
angiogram performed in ascending aorta showed an initial passage 
of  contrast through the device and normal flow in LCA (Figure 2). 
TEE showed some disturbance of  pulmonary  flow and an estimated 
gradient of  10 mm Hg (Figures 3-4). No events were registered 
post-procedure course in hospital for 24 hours.  She was treated 
initially  with clopidogrel 75 mg/ 24 hs for 3 months, and then aspirin 
100mg per day  due to proximity  of  the device to LCA. At 1 year and 
5 months, follow-up patient continues asymptomatic, with no 
residual leak.

Successful Percutaneous Closure of Aortic Pulmonary 
Window Residual Leak
 By Jorge Gomez, MD; Ruben Vieira MD; Andres Cuenca, MD

Figure 1. Aortic   angiogram at 45° LAO and 20° cranial angulations. 
Residual defect measured 7 mm. Proximity of  left coronary ostium is 
also visualized (Ao= Aorta,  MPA=main pulmonary artery, LCA= left 
coronary artery).

“Aortopulmonary Window (APW) is a 
communication between the ascending 
aorta and the main pulmonary artery.  It 
represents only 0.2%–0.6% of all patients 
with congenital heart disease.”
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Discussion

APW, a defect in the aortopulmonary  septum, is a rare congenital 
heart disease occurring in 0.2–0.6% of  all patients with congenital 
heart disease. It is usually  nonrestrictive and is conventionally 
treated surgically  at an early  age to prevent the development of 
pulmonary  vascular obstructive disease. Several authors had 
reported different classifications.1-3 Ho et als divided isolated APW 
in four types:1

• Proximal defect is between ascending aorta and main 
pulmonary artery having little inferior rim separating the APW 
from semilunar valves.

• Distal defect is between origin of right pulmonary artery and 
ascending aorta, having a well-formed inferior rim, but little 
superior rim, sometimes associated with anomalous origin of 
right pulmonary artery.

• Confluent defect, a combination of the first and second types 
with little superior and inferior rims.

• Intermediate type, which has adequate superior and inferior 
rims, usually restrictive and represents 10% of all APW.

Although surgery  remains the treatment of  choice for large APW, in 
the past two decades, different  reports of  percutaneous closure 

Figure 2. Aortic angiogram after device deployment indicated with a red 
arrow, some initial contrast is seen passing through the device (Ao= 
Aorta, MPA=main pulmonary artery, LCA=l left coronary artery).
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exist in the literature and transcatheter-device closure using several 
devices has been well described.4-13 Therefore, this procedure 
should be considered after careful evaluation and selection of 
case. 

Previous studies, such as transthoracic and transesophagueal 
echocardiography, should provide information not only  of  defect 
size and shunt direction,  but  also quality  and length of  the superior 
and inferior rims,  proximity  of  other structures such as semilunar 
valves and coronary  arteries have to be carefully  examined. MNR or 
CT scans studies could also be considered. 

Different types of  devices for percutaneous closure of  APW 
have been used.4-13 Due to little available data, there are no 
standard rules for device selection. Low profile devices are 
preferred to avoid obstruction in ascending aorta or main 
pulmonary  trunk, but these devices have larger discs that could 
jeopardize left  coronary  artery  flow. In our case, we first 
selected an Amplatzer Duct Occluder II 6/6 device and failed to 
stabilize it,  probably  because it was not suitable for the size of 
the defect. Amplatzer MVSD of  8 mm was used instead and 
deployed successfully.  The procedure under 3D TEE guidance 
(Figure 4) aids in providing information about normal function of 
semilunar valves and flow disturbance across the ascending 
aorta or main pulmonary  artery. The left  coronary  artery  is 
better evaluated with cineangiogram. Most operators have used 
venous approach, previously  establishing an arterious venous 
loop. Even though arterial side deployment is possible, several 
reasons support venous approach delivery, such as: device 
configuration, delivery  catheter size, control angiogram. Also, 
the possible need to reposition, retrieve, remove or exchange 
the device. 

Conclusion

Because of  the small sample of  patients, statistical data is still 
unavailable. Percutaneous closure of  APW is a feasible and 
secure procedure. In order to reach high standard results, every 
individual case has to be carefully  evaluated before the 
procedure. Once performed, patients need an initial close 
follow-up for the first  six months and then annually  if  no 
protocols were established.

Figure 3. 2D TEE short axis view. Device position is indicated with a red 
arrow. Little color Doppler aliasing  is visualized in the MPA (Ao= Aorta, 
MPA=main pulmonary artery LCA=left coronary artery).

Figure 4. 3D reconstruction of short axis view. Device disc of pulmonary 
side is indicated with a red arrow and clearly visualized.
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“Because of the small sample of 
patients, statistical data is still 
unavailable. Percutaneous closure of 
APW is a feasible and secure procedure. 
In order to reach high standard results, 
every individual case has to be carefully 
evaluated before the procedure. Once 
performed, patients need an initial close 
follow-up for the first six months and 
then annually if no protocols were 
established.”
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IPCCC: 
01.04.04, 01.03.00, 02.03.01, 02.06.02, 
07.02.00, 07.10.00, 01.05.01, 09.29.31

AEPC Derived Term:
Double inlet left ventricle (01.04.04)
Usual atrial arrangement (atrial situs solitus) 
(01.03.00)
Right hand pattern ventricular topology (D 
loop) (segmental nomenclature letter 2: 'D') 
(02.03.01)
Aortic orifice anterior right with respect to 
pulmonary orifice (02.06.02)
Right ventricular hypoplasia (07.02.00)
Ventricular septal defect (VSD) (07.10.00)
Discordant ventriculo-arterial connections 
(TGA) (01.05.01)
Interrupted aortic arch (09.29.31)
 
EACTS-STS Derived Term:
Single ventricle, DILV, {SDD}, Subaortic RV 
outlet chamber with VSD (Bulboventricular 
foramen) (01.04.04, 01.03.00, 02.03.01, 
02.06.02, 07.02.00, 07.10.00, 01.05.01)
Interrupted aortic arch (IAA) (09.29.31)
 
ICD10 Derived Term:  
Double inlet ventricle (Q20.4)
Other congenital malformations of cardiac 
chambers and connections (Q20.8)
Ventricular septal defect (Q21.0)
Discordant ventriculoarterial connection 
(Q20.3)
Other congenital malformations of aorta 
(Q25.4)

Commentary: Controversy  still attaches to the 
lesion illustrated in this month's column. There 
can be no question but that the malformation is 
well described as showing double inlet  left 

ventricle. It is equally  clear from the images 
that the heart does not have a single ventricle. 
Tradition has dictated, nonetheless, that the 
entity  was the exemplar of  "single ventricle".1 
This problem is one of  linguistics rather than 
anatomy, and is circumvented simply  by 
describing the anomaly  as being one example 
of  the functionally  univentricular heart.2 The 
only  reason that the entity  can be justifiably 
described as having a single ventricle is if  the 
smaller chamber is denied ventricular status. 
Some still take this stance, having argued that 
the small chamber is no more than an 
infundibulum.3 The morphological evidence, 
however, points to the chamber being an 
incomplete right ventricle, lacking its inlet 
component, which self-evidently  is committed 
to the dominant left  ventricle.4 If  the small 

chamber were truly  an infundibulum, then the 
entirety  of  the septum separating it  from the 
dominant ventricle would perforce be the 
infundibular septum. As can be seen from the 
images, the septum interposing between the 
big and small chambers has two discrete 
components. It  is now well established that the 
apical of  these two components carries the 
ventricular conduction tissues,4 and is 
nourished by  septal perforating arteries.5 It is a 
true rudimentary  ventricular septum. This fact 
also relates to whether the small chamber 
should be described as an incomplete as 
opposed to a rudimentary  right ventricle. Both 
terms are appropriate. The ventricle is 
incomplete because it lacks its inlet 
component.6 It is rudimentary  because it 

Image of the Month #4 - February 2013 - Presented by 
The Archiving Working Group 
Contributors: Diane E. Spicer, BS; Jeffrey P. 
Jacobs, MD;  Jorge M. Giroud, MD; Robert 
Anderson, MD; Vera D. Aiello, MD

This is a special column that is published 
bimonthly in Congenital Cardiology Today with 
contributors and images from the Archiving 
Working Group (AWG) of the International 
Society for Nomenclature of Paediatric and 
Congenital Heart Disease.

Please visit us at the AWG Web Portal at http://
ipccc-awg.net and help in the efforts of the 
Archiving Working Group and the International 
Society for Nomenclature of Paediatric and 
Congenital Heart Disease.

The authors would like to acknowledge the 
C h i l d r e n ' s H e a r t F o u n d a t i o n 
(www.childrensheartfoundation.org) for financial 
support of the AWG Web Portal.

 AWG Web Portal link for this series of images:     
http://ipccc-awg.net/Single_Ventricle/DILV_Int_AO_Arch_01_04_04/DILV_Int_AO_Arch_01_04_04.html

!
Description: This heart is cut in the four 
chamber echocardiographic plane to 
demonstrate the double inlet atrioventricular 
connection (arrows). The atrial chambers are 
both connected to the dominant left  ventricle 
(LV), which is the only ventricular chamber 
visible. There is an incomplete and rudimentary 
right ventricle positioned anterosuperiorly, as 
shown in the companion image. The right 
ventricle is incomplete because it lacks its inlet 
component, which is connected to the dominant 
left  ventricle. (PFO-patent oval fossa, RA-right 
atrium, LA-left atrium). Contributor: Diane E. 
Spicer, BS.

Description: The heart, shown in the image 
above, has been cut at right angles to the four 
chamber section. This cut shows the incomplete 
and rudimentary right ventricle (RV) lying 
superiorly and in anterosuperior position. It 
supports the aorta (A), while the pulmonary 
trunk (PT) arises from the dominant left 
ventricle, so that the ventriculoarterial 
connections are discordant. The aortic arch is 
interrupted (not well imaged) and the arterial 
duct (PDA) is widely patent. There is a muscular 
ventricular septal defect (VSD). (IVS-
interventricular septum, RAA-right atrial 
appendage, LA-left atrial appendage). 
Contributor: Diane E. Spicer, BS.
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unequivocally  represents the developing right 
ventricle, as can be seen by  the image from 
the developing mouse heart,  in which, like the 
incomplete right ventricle found in the setting 
of  double inlet left ventricle, the developing 
right ventricle has yet to acquire its inlet 
component, but shows obvious apical and 
outlet parts.

The developers of  the EACTS-STS derived 
version of  the IPCCC agree with these 
concepts,  and further agree that the 
perceived problem is one of  linguistics rather 
than anatomy. They  acknowledge that, in the 
EACTS-STS derived version of  the IPCCC, 
the term “single ventricle” means “functionally 
univentricular heart,” defined as describing a 
spectrum of  congenital cardiovascular 
malformations in which the ventricular mass 
may  not readily  lend itself  to partitioning that 
commits one ventricular pump to the systemic 

circulation,  and another to the 
pulmonary  circulation.7 It 
follows that a patient may  have 
a h e a r t d e e m e d t o b e 
functionally  univentricular 
either because of  its anatomy, 
or because of  the lack of 
feasibility  or lack of  advisability 
of  surgically  partitioning the 
ventricular mass. Common 
lesions falling into the category 
include: double inlet right 
ventricle, double inlet left 
ventricle, tricuspid atresia, 
mitral atresia, and Hypoplastic 
Left Heart Syndrome. Other 
lesions which sometimes may 
b e c o n s i d e r e d t o b e a 
functionally  univentricular heart 
include: complex forms of 
atrioventricular septal defect, 
double outlet right ventricle, 
c o n g e n i t a l l y  c o r r e c t e d 
t ransposi t ion, pulmonary 
atresia with intact ventricular 
septum, and other complex 
cardiovascular malformations. 
Whenever possible,  however, 
t h e l e s i o n s s h o u l d b e 
catalogued using specific 
diagnostic codes,  and not the 
term “functionally  univentricular 
h e a r t . ” ( S o u r c e : T h e 
Internat ional Society  for 
Nomenclature of  Paediatric 
and Congenital Heart Disease) 
(ISNPCHD) [www.ipccc.net].
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Description: The image shows a developing mouse heart at 
embryonic day 11.5. The heart has been prepared using the 
technique of high resolution episcopic microscopy, and the 
dataset sectioned so as to show the equivalent  of  the 
echocardiographic oblique subcostal cut. As can be seen, the 
developing right ventricle already possesses its apical trabecular 
component, and supports the ventricular outflow tract. At this 
stage, however, its inlet is through the embryonic interventricular 
communication, the atrioventricular canal being exclusively 
supported by the developing left ventricle. The right ventricular 
chamber at this stage is analogous to the incomplete and 
rudimentary anterior chamber found when there is double inlet left 
ventricle. The dataset was prepared by Dr. Tim Mohun, Medical 
Research Council,  London, United Kingdom, and the image is 
reproduced with his kind permission. Contributor: Robert H. 
Anderson, MD.
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Digisonics Named Best in KLAS for Fifth Consecutive Year

Digisonics has received the Best in KLAS Award in the Cardiology 
market segment for the fifth consecutive year, an unparalleled 
distinction.

KLAS, an independent healthcare research firm, conducts interviews 
with healthcare executives,  managers and clinicians from thousands of 
facilities to monitor and evaluate the performance of  healthcare IT 
software and services vendors.  The annual Best in KLAS Awards 
Report names the best vendors in each category  based on customer 
ratings.  Vendor scores are compiled from customer evaluations in 
categories including implementation and training, functionality  and 
upgrades, sales and contracting, and service and support.  

Digisonics has again maintained the highest overall score across all 
vendors in the Cardiology  market segment of  the 2012 Best in KLAS 
Awards: Software & Services Report.

“Expectations for a top Cardiology  system are daunting.  Our users 
expect  a combination of  superior interfaces for smooth workflow 
between disparate systems together with structured, clinical reporting, 
administrative reporting, and image management features matched to 
their site. Digisonics is exceptionally  pleased to be recognized again as 
the best vendor in this challenging CVIS market,” said Digisonics 
President and CEO, Dr.  Diana McSherry.  “To have received this award 
for five straight years is  a testament to Digisonics’ goals of  smart 
solutions, close attention to customer needs, and nimble responses.”

The DigiView Image Management and Structured Reporting System, 
ranked Best in KLAS in the 2008-2012 Top 20 Best in KLAS Awards: 
Software & Professional Services reports for the Cardiology  market 
segment, combines high performance image review workstations, a 
powerful PACS image archive, an integrated clinical database, 
comprehensive measurements and calculations package, and highly 
configurable reporting for all cardiovascular modalities. The DigiNet 
Pro add-on option provides users with fully  functional web-based 
access to their cardiovascular studies from anywhere at any  time.  For 
more information, please contact: www.digisonics.com

KLAS is a research firm on a global mission to improve healthcare 
delivery  by  enabling providers to be heard and to be counted.  Working 
with thousands of  healthcare executives and clinicians, KLAS gathers 
data on software,  services, medical equipment, and infrastructure 
systems to deliver timely  reports, trends, and statistical overviews. The 
research directly  represents the provider voice and acts as a catalyst 
for improving vendor performance. Founded in 1996, KLAS’ staff  and 
advisory  board members average 25 years of  healthcare information 
techno logy  expe r ience . Fo r more i n fo rma t ion , go to 
www.KLASresearch.com.  

Ordinary Heart Cells Become “Biological Pacemakers” with 
Injection of a Single Gene

Newswise — Cedars-Sinai Heart Institute researchers have 
reprogrammed ordinary  heart cells to become exact replicas of  highly 
specialized pacemaker cells by  injecting a single gene (Tbx18)–a 
major step forward in the decade-long search for a biological therapy 
to correct erratic and failing heartbeats.

The advance was published in the Jan 8th issue of Nature 
Biotechnology, and is available on the journal’s website 
www.nature.com.

“Although we and others have created primitive biological pacemakers 
before, this study  is the first to show that a single gene can direct the 
conversion of  heart muscle cells to genuine pacemaker cells.  The new 
cells generated electrical impulses spontaneously  and were 
indistinguishable from native pacemaker cells,” said Hee Cheol Cho, 
PhD, a Heart Institute research scientist.

Pacemaker cells generate electrical activity  that  spreads to other heart 
cells in an orderly  pattern to create rhythmic muscle contractions. If 
these cells go awry, the heart pumps erratically  at best; patients 
healthy  enough to undergo surgery  often look to an electronic 
pacemaker as the only option for survival.

The heartbeat originates in the Sinoatrial Node (SAN) of  the heart’s 
right upper chamber, where pacemaker cells are clustered. Of  the 
heart’s 10 billion cells, fewer than 10,000 are pacemaker cells, often 
referred to as SAN cells. Once reprogrammed by  the Tbx18 gene, the 
newly  created pacemaker cells  – “induced SAN cells” or iSAN cells – 
had all key  features of  native pacemakers and maintained their SAN-
like characteristics even after the effects of the Tbx18 gene had faded.

But the Cedars-Sinai researchers,  employing a virus engineered to 
carry  a single gene (Tbx18) that  plays a key  role in embryonic 
pacemaker cell development,  directly  reprogrammed heart muscle 
cells (cardiomyocytes) to specialized pacemaker cells. The new cells 
took on the distinctive features and function of  native pacemaker cells, 
both in lab cell reprogramming and in guinea pig studies.

Previous efforts to generate new pacemaker cells resulted in heart 
muscle cells that could beat on their own.  Still, the modified cells were 
closer to ordinary  muscle cells than to pacemaker cells. Other 
approaches employed embryonic stem cells to derive pacemaker cells. 
But, the risk of  contaminating cancerous cells is a persistent  hurdle to 
realizing a therapeutic potential with the embryonic stem cell-based 
approach.  The new work, with astonishing simplicity, creates 
pacemaker cells that closely  resemble the native ones free from the 
risk of cancer.

For his work on biological pacemaker technology, Dr. Cho, the article’s 
last author, recently  won the Louis N. and Arnold M. Katz Basic 
Research Prize, a prestigious Young Investigator Award of  the 
American Heart Association.

“This is the culmination of  10 years of  work in our laboratory  to build a 
biological pacemaker as an alternative to electronic pacing devices,” 
said Eduardo Marbán, MD, PhD,  Director of  the Cedars-Sinai Heart 
Institute and Mark S. Siegel Family  Professor, a pioneer in cardiac 
stem cell research. A clinical trial of  Marbán’s stem cell therapy  for 
heart attack patients recently  found the experimental treatment helped 
damaged hearts regrow healthy muscle.

If  subsequent research confirms and supports findings of  the 
pacemaker cell studies, the researchers said they  believe therapy 
might be administered by  injecting Tbx18 into a patient’s heart or by 
creating pacemaker cells in the laboratory  and transplanting them into 
the heart. But additional studies of  safety  and effectiveness must be 
conducted before human clinical trials could begin.

The study was supported by  the Cedars-Sinai Board of  Governors 
Heart Stem Cell Center,  the Heart Rhythm Society,  the Heart and 
Stroke Foundation of  Canada, the American Heart Association 
(12SDG9020030), the National Heart, Lung,  and Blood Institute 
(1R01HL111646-01A1), and the Mark S. Siegel Family  Professorship. 
The authors report that they have no conflicts of interest.
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Citation: Nature Biotechnology, “Transcription factor-driven conversion 
of  quiescent cardiomyocytes to pacemaker cells,” online Dec. 16, 
2012; print publication in issue dated Jan. 8, 2013.

Children with Heart Devices and Their Parents Struggle with 
Quality of Life

Children with implanted heart-rhythm devices and their parents suffer 
from a lower quality  of  life compared with their healthy  counterparts 
and may  benefit from psychotherapy according to new research 
in Circulation: Arrhythmia & Electrophysiology, an American Heart 
Association journal.

Researchers at the Cincinnati Children's Hospital Medical Center 
studied 173 children with either a pacemaker (40 patients) or implanted 
defibrillator (133 patients) to assess their quality  of  life compared to 
other children with Congenital Heart  Disease and to healthy  children. 
The children,  ages 8 to 18 years old,  and their parents completed 
quality of life questionnaires.

Compared with healthy  children and their parents, children with heart 
devices and their parents reported significantly  lower quality  of  life scores. 
Likewise, their scores were also lower than those of  children with mild 
congenital heart disease. However, their quality  of  life scores were similar 
to those for children with more severe heart disease but no device.

For children, self-perception, self-worth, and athletic capability  affected 
quality  of  life. For parents, their child's behavior was the biggest factor 
related to quality  of  life. Also, children with an implantable defibrillator 
tended to have lower quality of life scores than those with pacemakers.

"These findings should encourage us to consider the negative impact 
of  devices, particularly  defibrillators, on pediatric patients; and to 
develop strategies to mitigate these effects," said Richard J. Czosek, 
MD, study  author and Assistant Professor of  Pediatrics at the 
Cincinnati Children's Hospital Medical Center, Heart Institute in Ohio. 
"Whether these effects on quality  of  life can be reduced through the 
use of psychotherapy needs to be assessed."

Co-authors are: William J. Bonney, MD; Amy Cassedy  PhD; Douglas Y. 
Mah, MD; Ronn E. Tanel, MD; Jason R. Imundo, MD; Anoop K. Singh, 
MD; Mitchell I. Cohen, MD, Christina Y. Miyake, MD; Kara Fawley, BS; 
and Bradley S. Marino, MD.

Author disclosures and sources of funding are on the manuscript.

Cartoons Reduce Anxiety in Children Undergoing Anesthesia

Newswise  – Letting children watch a favorite cartoon is an effective and 
safe way  to reduce anxiety  before anesthesia and surgery, concludes a 
study  in the November issue of  Anesthesia & Analgesia, official journal of 
the International Anesthesia Research Society (IARS).

"Cartoon distraction" is an "inexpensive, easy  to administer, and 
comprehensive" technique for reducing anxiety  in young children before 
induction of  anesthesia, according to the new research, led by  Dr 
Joengwoo Lee of Chonbuk National University Hospital, South Korea.

The study  evaluated the use of  cartoons to reduce anxiety  in 130 
children, aged three to seven, undergoing routine surgical procedures—
most commonly  tonsillectomy. In a holding area, one group of  patients 
were allowed to choose an animated movie to watch before induction of 
anesthesia. The children watched the movie on a tablet  or laptop 
computer; a "Power Rangers" cartoon was the most popular choice.

Another group of  children were asked to bring a favorite toy, which they 
were allowed to play  with before induction. A third group received no 

special treatment. Measures of  anxiety—as rated by  the parents and 
judged by the child's behavior—were compared among groups.

In the holding area, anxiety  scores were lower for the children who 
played with a favorite toy. However, after the children were moved to the 
operating room, anxiety  was lowest for the children who watched 
cartoons.

According to both parent ratings and behavioral measures, only  a few 
children in the cartoon group had increased anxiety  once they  went into 
the operating room. In contrast,  nearly  all of  the children in the other 
groups had higher anxiety  scores in the operating room. Anxiety  was 
rated low or absent  for 43% of  children who watched cartoons, 
compared to 23% of  those who brought a toy  and 7% with neither 
treatment.

Many  techniques have been tried to reduce preoperative anxiety  in 
children, with inconsistent results. Treatment with a sedative 
(midazolam) is probably  the most common approach, but this drug has 
the potential for side effects.

Watching cartoons might provide a simple way of  alleviating anxiety 
before anesthesia by  distracting the children. They write, "Preschool 
children generally  enjoy  watching animated cartoons , and they  can 
become sufficiently  engrossed to their surroundings and disregard verbal 
and tactile stimuli." Playing with a familiar toy may be comforting as well.

The results  suggest that letting children watch cartoons "is a very 
effective method to alleviate preoperative anxiety," according to Dr. Lee 
and colleagues. By  providing children with a distraction during 
preparations for anesthesia and surgery, cartoons are an "inexpensive, 
easy to administer, and comprehensive method for anxiety reduction."

It may  seem like a small matter to reduce anxiety  by  showing children 
cartoons. But anxiety  before surgery  can be a significant problem, 
causing emotional trauma for both the parents and children.  In some 
cases, preoperative anxiety  can lead to lasting behavioral problems, 
such as separation anxiety, aggressiveness, and nightmares.

The study  confirms what many  parents already  know, according to an 
editorial by  Drs Franklyn P.  Cladis and Peter J. Davis of  University  of 
Pittsburgh: "Trying to interact with our children when "Cars" or 
"SpongeBob" is on television is futile." Distracting children by  letting 
them "tune into their favorite alternative realities" seems to lower 
anxiety  responses to surgery.  Drs Cladis and Davis note that more 
research would be needed to determine whether reduced anxiety  at 
induction leads to fewer behavioral problems after surgery.

Is Declining Medical Imaging Use Driving Up Hospital Stays and 
Medical Costs?

Newswise — A new report by  the Harvey  L. Neiman Health Policy 
Institute shows that the length of  the average hospital stay  in the 
United States has increased at the same time as use of  medical 
imaging scans has declined.  It  is unclear if  the trends are related, but 
potentially  important, as hospital admissions are among the largest, 
and fastest growing, health care costs. More research is needed to 
assess the potential negative impact of  government and private insurer 
imaging reductions on overall medical costs and patient safety.

“Lawmakers, regulators and medical professionals are making medical 
imaging policy  decisions without fully  understanding or examining their 
downstream effects — which may include an increase in hospital 
stays,  associated costs and other adverse events.  We need to 
examine imaging, as it  relates to a patient’s overall continuum of  care, 
to ensure that decision makers don’t create imaging cost reduction 
policies which paradoxically  raise overall costs, create barriers to care, 
and ultimately  harm patients,” said Richard Duszak, MD,  CEO and 
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Senior Research Fellow of  the Harvey  L. 
Neiman Health Policy Institute.

Much of  a building body  of  research regarding 
medical imaging focuses on declining costs 
and utilization of  imaging. There is relatively 
little research focused on imaging as a 
component of  overall patient care. For many 
serious indications, imaging scans have been 
shown to reduce the number of  invasive 
surgeries, unnecessary  hospital admissions 
and length of  hospital stays. Rarer still is data 
on the effect of  $6 billion in funding reductions 
for imaging diagnosis and treatment planning 
since 2006. The information that is available is 
not necessarily  positive in terms of  patient 
safety and access to care.

This is the first policy  brief  produced by  the 
Neiman Institute,  which conducts and supports 
research regarding medical imaging use, 
quality  and safety  metrics, and human 
resources as medicine moves toward non-
traditional, value-based payment and delivery. 
The data gleaned from these efforts will serve 
as the basis for true, evidence-based medical 
imaging policy.

“We need to take a hard look at the cost, 
access, quality  and safety  issues related to 
present government and private insurer 
medical imaging policies and find ways to 
maximize the value, role and efficiency  of 
radiology  as health care systems evolve. The 
Neiman Institute will provide much needed 
information to ensure that  future imaging 
policies benefit  patients and make efficient, 
effective use of  health care resources,” said 
Duszak. 

For more information about The Harvey  L. 
Neiman Health Policy  Institute,  please visit 
neimanhpi.org. 

Standard Written Checklist Can Improve 
Patient Safety During Surgical Crisis

Newswise — When doctors, nurses and other 
hospital operating room staff  follow a written 
safety  checklist to respond when a patient 
experiences cardiac arrest, severe allergic 
reaction,  bleeding followed by  an irregular 
heart beat or other crisis during surgery, they 
are nearly  75% less likely  to miss a critical 
clinical step, according to a new study  funded 
by  the US Department of  Health and Human 
Services’ Agency  for Healthcare Research and 
Quality.

While the use of  checklists is rapidly  becoming 
a standard of  surgical care, the impact of  using 
them during a surgical crisis has been largely 
untested, according to the study  published in 
the January  17th  online and print  issue of 
the New England Journal of Medicine.

“We know that checklists work to improve 
safety  during routine surgery,” said AHRQ 
Director Carolyn M. Clancy, MD. “Now, we 

have compelling evidence that checklists also 
can help surgical teams perform better during 
surgical emergencies.”

Surgical crises are high-risk events that can be 
life threatening if  clinical teams do not respond 
appropriately. Failure to rescue surgical 
patients who experience life-threatening 
complications has been recognized as the 
biggest source of  variability  in surgical death 
rates among hospitals,  the study  authors 
noted.

For this randomized controlled tr ial, 
investigators simulated multiple operating room 
crises and assessed the ability  of  17 operating 
room teams from three Boston area hospitals – 
one teaching hospital and two community 
hospitals – to adhere to life-saving steps for 
each simulated crisis.

In half  of  the crisis scenarios,  operating room 
teams were provided with evidence-based, 
written checklists.  In the other half  of  crisis 
scenarios, the teams worked from memory 
alone. When a checklist was used during a 
surgical crisis, teams were able to reduce the 
chances of  missing a life-saving step, such as 
calling for help within 1 minute of  a patient 
experiencing abnormal heart rhythm, by  nearly 
75%  the researchers said.

Examples of  simulated surgical emergencies 
used in the study  were air embolism (gas 
bubbles in the bloodstream), severe allergic 
reaction,  irregular heart  rhythms associated 
with bleeding, or an unexplained drop in blood 
pressure.

Each surgical team consisted of  anesthesia 
staff, operating room nurses, surgical 
technologists and a mock surgeon or 
practicing surgeon.

“For decades, we in surgery  have believed 
that surgical crisis situations are too complex 
for simple checklists to be helpful. This work 
shows that assumption is wrong,” said Atul 
Gawande, MD, senior author of  the paper, a 
surgeon at Brigham and Women’s Hospital 
and professor at the Harvard School of  Public 
Health. “Four years ago, we showed that 
completing a routine checklist before surgery 
can substantially  reduce the likelihood of  a 
major complication.  This new work shows that 
use of  a set  of  carefully  crafted checklists 
during an operating room crisis also has the 
potential to markedly  improve care and 
safety.”

Hospital staff  who participated in the study  said 
the checklists were easy  to use, helped them 
feel more prepared, and that they  would use 
the checklists during actual surgical 
emergencies.  In addition, 97% of  participants 
said they  would want checklists to be used for 
them if  a crisis occurred during their own 
surgery.

The practice of  using checklists is borrowed 
from high-risk industries such as aviation and 
nuclear power, where checklists  have been 
tested in simulated settings, and have shown 
to improve performance during unpredictable 
crisis events.
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