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CONCLUSIONS
Bioprosthetic PVR in patients with CHD has acceptable

short-term outcomes, despite younger patients having more
reinterventions. Independently of age, different valve types
have different rates of reintervention. These differences in
patient age and valve type may be important in valve selec-
tion and follow-up.
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Discussion
Dr J. Brown (Indianapolis, Ind). PVR
is an extremely important topic for us
to be discussing, particularly as it per-
tains to CHD and adults with CHD, in
that the pulmonary valve, at least at
our institution, is 5 times more in
need of replacement than the aortic
valve in children. Rio S. Nomoto, a

third-year medical student at Tufts, and her colleagues
gery c November 2
from Boston have done a phenomenal job in analyzing
and presenting a large series of patients requiring PVR
whose mean age was 21 years; however, half of their pa-
tients were aged less than 18 years.

This analysis was done over 18 years. Seventy percent of
the patients had the diagnosis of TOF, and 70% of the pa-
tients previously had a transannular patch. Pulmonary
regurgitation was the primary indication for PVR in
016
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approximately 80% of their patients. Their early and late
mortality was extremely low, at 3%. And again, echocardio-
gram follow-up was available in approximately 70% of the
patients receiving PVR. Echocardiogram evidence of struc-
tural valve dysfunction was present on echocardiogram in
only 60% of their patients, with pulmonary stenosis being
twice as common as pulmonary regurgitation for the defini-
tion of structural valve deterioration, and again, only 44 pa-
tients have required reintervention to date.

Three pericardial stented valves were compared with a
small group of porcine valves. Children aged less than
18 years had a 5-fold higher incidence of reintervention
than children aged more than 18 years. Some 100% of chil-
dren aged less than 6 years were predicted to require PVR
on a Kaplan–Meier curve, and in children aged less than
12 years, the need for PVR is predicted to be 75% at
10 years. Obviously, older children fared better.

Again, the only independent risk factor for reoperation
was the valve type, with a Sorin Mitroflow (Milan, Italy)
and untreated bovine pericardial valves having the greatest
need for reintervention. The Sorin valve was the most com-
mon and the most recently used valve substitute, which they
started using in 2006, and again, porcine valves were used in
only 22 patients.

I have a few comments and questions. First, this was an
excellent presentation and a well-written article that they
provided for me to review. Their statistical analysis was
extensive and exhaustive. This article confirms the state-
ment that has been made over and over again that PVR re-
mains a weak link in our management of CHD, particularly
in children aged less than 12 years. Your article, like others,
has demonstrated that the failure mode for pericardial
valves is stenosis, being twice as common as regurgitation.

Our center has minimal experience with bovine pericar-
dial valves in the pulmonary position, and we have favored
biologic stentless valves in a series of more than 1200 pa-
tients over the past 30 years, because I guess we thought
that the stentless valve had a bigger effective orifice area
and appeared to be more durable than stented valves, at least
in our experience.

How did you define prosthetic valve dysfunction or fail-
ure in your series? What was the gradient across the stent-
less valves at the time of reintervention?

Rio S. Nomoto (Boston, Mass). It was
difficult in this study of more than 600
patients to define structural valve dete-
rioration and, more specifically, the
onset of deterioration. Therefore, we
defined valve failure as reintervention,
which is the primary outcome measure
of the study. However, we do think it is

important to note that even when we looked at the latest

echocardiogram obtained on each patient, only 16% had ev-
idence of moderate or greater stenosis or regurgitation.
The Journal of Thoracic and Car
Dr Brown. What was the gradient across the valves? In
the patients you had to reintervene in, what was the gradient
that you use for the need for reintervention?
Rio S. Nomoto. I’m not sure exactly what the numbers

are, the averages are, but the primary indication for reinter-
vention was generally based on symptoms. Right ventricu-
lar outflow gradient and deterioration of the right
ventricular function were also considered.
Dr Brown. Did you have a degree of pulmonary regurgi-

tation that prompted you for reintervention? Did you use
only echocardiography or magnetic resonance imaging
(MRI) data comparing end-diastolic volumes as an indica-
tion for reoperation? Did you operate on asymptomatic pa-
tients who met a specific criteria?
Rio S. Nomoto. I think that would be different for each

patient. So there would be cases in whom the echocardio-
gram would be more important than symptoms depending
on the patient.
Dr Moon. Chris?

Dr C. Baird (Boston, Mass). Most of
these patients also had MRI scans,
and indexed ventricular volume also
played an important role in that.
Dr Brown? Well, because this Sorin
Mitroflow was your most common
valve used and the most recent pulmo-
nary valve substitute, are you still using

the Sorin Mitroflow for PVR?
diovascular Surge
RioS.Nomoto.Wehave stopped using the SorinMitroflow
valves and are following up on these patients more closely.
Dr Brown. Currently, what is your valve replacement of

choice, particularly for children aged less than 12 years?
Rio S. Nomoto. In the youngest infant patients, we

continue to use homografts when needed. For younger
children with a large enough annulus for a stented
valve, we have tended to use stented porcine valves,
although admittedly, we have not defined a specific age
cutoff for using porcine valves. In older children and
younger adults, we are implanting the Edwards Magna
Ease valve (Carpentier-Edwards, Irvine, Calif). However,
recently we have begun implanting more stentless porcine
valves.
Dr Brown. Because TOF included your largest patient

population for PVR, have your surgeons changed their man-
agement of the RVOT at the time of initial repair? Dr Baird
may want to tackle that one.
Dr Baird. We have changed this over time, and now we

tend to try to spare more valves, and obviously we are not
doing as many transannular patches. Does that answer
your question?
Dr Brown. It does. Do you have any idea of what your

incidence of transannular patching is for tetralogy
currently?
Dr Baird. Very low, probably less than 10%.
ry c Volume 152, Number 5 1341
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Dr Brown. Do you have a hypothesis as to why 1 of the
nontreated pericardial valves had the highest degree of
structural valve degeneration and another untreated pericar-
dial valve had the lowest?

Rio S. Nomoto. We have tried answering this question,
but we do not have a definite answer. What this does sug-
gest is that there is likely more than a single factor, such
as the lack of antimineralization treatments, involved in
failure of these valves. Because both the CE Perimount
valves and Magna valves (Irvine, Calif) have similar
stent design, this might suggest that the stent plays an
important role.

Dr Brown. Jeff Poynter, a Kirklin-Ashburn fellow, re-
ported last year a multi-institutional series on PVRs in chil-
dren aged less than 2 years and demonstrated that the bovine
jugular valve had the best outcomes, at least in children
aged less than 2 years. It turns out that the bovine jugular
valve has been the valve replacement of choice at our place
for the last 16 years. What is your experience thus far with
the bovine jugular venous valve?

Rio S. Nomoto. We did not look at the bovine jugular
vein valves and instead focused on the surgical reinterven-
tion in this study. However, we could in the future collabo-
rate with the cardiologists to look at that data.

Dr Brown. I think what it points out is that this is an
ongoing issue. We are still questing for a pulmonary valve
that will last 20 years in a child or young adult, and we still
don’t have the answer. So we need a multi-institutional,
much larger series of patients that will help us answer that
question.

Dr E. Verrier (Seattle, Wash). Did you
separate the age issue versus the size of
the valve issue? So in many of these in-
stances you can tailor a patch that will
allow a certain size valve and therefore
a different gradient, a different set of
hemodynamics, and, at least certainly
in comparison with the aortic position,

a different outcome if you use a bigger valve. Over the
1342 The Jou
years, have you seen a correlation between the size of that
valve and its long-term durability and does that influence
now how you approach these reoperations?

Dr Baird. That is an important question. Several years
back, Dr Peter Chen published our experience, and what
we found is that actually oversizing the valve led to
rnal of Thoracic and Cardiovascular Sur
increased structural valve deterioration. So we generally
try not to oversize the valves.

Dr Verrier. The only question that comes up, it is a lit-
tle bit to the Tirone David operation, is does it have an
impact if you then are going to go back in the older adult
to put a transcatheter valve in the pulmonary position and
does that affect your decision on what size of valve to put
in now?

Dr Baird. It does, and it is important to note that if you
put in too large a valve it makes it difficult right now do a
transcatheter valve without stacking stents in there.
So a 23 or a 25 valve may be the ideal valve for that at
this time.

Dr J. Forbess (Dallas, Tex). Wonderful presentation.
Over time you were clearly operating on younger and
younger patients, but when you looked at the outcomes,
the reintervention rate is a lot higher, and I was curious,
how many of those younger patients were largely asymp-
tomatic or completely asymptomatic and you were oper-
ating on the basis on right ventricular dimension data
derived from MRI and those thresholds were developed
from distinctly older patient data sets?

This is a question that has been worrying me. When par-
ents bring me an 11-year-old who is completely asymptom-
atic but has an RV that byMRI criteria that are out there and
being used by our field, the patient meets criteria for a valve
replacement, but I know that that valve is not going to last
that long, should we be observing some of those patients un-
til they are done with their teen years, for instance, and then
putting the valve in?

Dr Baird. So, Joe, I think your question, summarized, is
should we be operating on these children sooner or later,
and fundamentally over the last several years we have
tended to operate sooner before the ventricles become too
dilated, thinking that ultimately we can put a transcatheter
valve in these later, but we would try to preserve ventricular
function early.

Dr P. Becker (Santiago, Chile). What
is your current policy regarding antico-
agulation or platelets antiaggregation,
and has this policy evolved over time?
Dr Baird. Generally we treat these pa-
tients with aspirin, which hasn’t
changed too much over time.
gery c November 2
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