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Discussion
Presenter: Dr Paul Stelzer

Dr Joseph S. Coselli (Houston, Tex).
Dr Stelzer, you are to be congratulated
for bringing us up to date on your truly
extensive experience with the Ross
operation extending over 3 decades.
You mentioned the STS database, and
as you well know, it’s not a popular
operation for valve replacement in the

STS database. The Ross procedure has garnered variable
rdiovascular Surg
enthusiasm over the years.
In your series of 702 patients, you encountered a rather

notable low operative mortality rate (<1%). Although
remarkable, it’s not too dissimilar from a recent report by
Tirone David on 212 consecutive patients undergoing the
Ross operation, where he encountered only 1 death.
Recently in several publications, both you and others

have shown truly excellent early results, particularly in
younger patients who are undergoing this procedure for
aortic valve pathology. When compared to alternative ap-
proaches for valve replacement (such as mechanical, bio-
logical with either stented or stentless valves, and
homograft options) the Ross operation has a lower inci-
dence of bleeding complications, thromboembolism,
endocarditis, and, very importantly, in some series, a
long-term survival rate that closely approximates the
normal population.
However, there is a concern that the Ross procedure turns

a single-valve operation into a double-valve operation, and
as a consequence, overall complexity is increased. I have a
few scenarios I’d like you to comment on further. Although
this presentation is primarily on the early results, I wonder if
you could comment, at least somewhat, on your long-term
survival and reoperation.
For instance, as you well know, the Achilles heel of this

operation is not only its increased complexity at the initial
procedure, but also concerns regarding long-term survival
both with and without reoperation. This was highlighted
in a recent publication in Circulation: Cardiovascular
Quality and Outcomes by Etnel and colleagues in Rotter-
dam (Etnel J, Huygens S, Grashuis P, Papageorgiou G,
Roos Hesselink J,Bogers A, et al. Bioprosthetic aortic valve
replacement in nonelderly adults. A systematic review,
meta analysis, and microsimulation. Circ Cardiovasc
Qual Outcomes. 2019;12:e005481), where they looked at
99 publications and over 13,000 patients and pointed out
that an important drawback of the Ross procedure was
late structural valve deterioration of both the autograft
and the valve substitute within the right ventricular outflow
tract.
Additionally, Etnel and coauthors found that reinterven-

tion rates were highly age-dependent. The lifetime risk of
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autograph reintervention ranges from 94% in children to
32% for 55-year-olds. For the right ventricular outflow tract
conduit, the lifetime reintervention rate was 100% in chil-
dren and 14% in 55-year-olds. Importantly, this operation
is primarily (in most series) focused on patients in a younger
age group.

Of course, the importance of your current experience
really lies in the broadening of traditional indications to
include patients with endocarditis, prior sternotomy, and
concomitant operations. Clearly, over 30 years, you’ve devel-
oped extensive technical skill, and I wonder if you might
share your thoughts on annular stabilization. What technique
do you use? When do you use it? Do you modify the opera-
tion for bicuspid pulmonary valves? And certainly, you’ve
had to reoperate on patients who had failed Ross operations.
Where do you think the aortic valve-sparing techniques
described by Tirone David fit in? Finally, because many of
your patients have bicuspid valves and ascending aortic aneu-
rysms, what are your criteria for concomitant repair with the
ascending aorta? And, would you use a Dacron graft to
replace this section or instead perform aortoplasty? As per-
tains to the aortic diameter, where’s your threshold cutoff
(4, 4.5, or 5 cm)? And again, thanks for your amazing contri-
bution. Excellent results and a wonderful presentation.

Dr Paul Stelzer (New York, NY).
Thank you very much, Joe, for your
comments. These are good questions.
I think you really hit the nail on the
head that this is a more complex pro-
cedure. It takes longer to do, and you
have to have a great deal of patience
to go about doing these operations.

Don’t be in a big hurry; learn how to protect the heart and
914 The Jour
also learn how to be more selective when you start doing
these operations—and then add the more complex things.
Sometimes you don’t have a lot of choice, but again, funda-
mental skills in other aortic surgery before you try to do this
is key; for example. an aortic homograft root replacement is
a “training wheels” Ross. It takes time to get the hang of it.

As to your comments about the double-valve complexity:
Yes, it is more complex, but putting a homograft to the right
side is something that you can get the hang of, and that’s not
the more difficult part of the procedure. That holds true, but
commenting on the long-term, I thought the problem was
going to be the homograft, and it’s not.

I’ve done fewer than 20 reinterventions in this whole
time. Fewer than 20 patients this whole time in my series
that I know about have had anything done to that homograft.
The left side, on the other hand, that was a problem. But it
took me over a decade to realize that the ascending aorta
could dilate. And in fact, it wasn’t just the ascending aorta;
it was the autograft—we left too much of the original pul-
monary artery behind, and we didn’t stabilize the sinotubu-
lar junction.
nal of Thoracic and Cardiovascular Surg
You asked about stabilizing the annulus, and yes, that’s
important, and I do that every single time, and I make
sure that the autograft dictates the new diameter of the aortic
annulus by circling that with a little Teflon felt. But I should
have done that to the sinotubular junction as well. As Tirone
David says, if you stabilize the sinotubular junction and the
annulus, and the valve function is good, it’s going to stay
that way no matter what happens to the sinus portion. But
the cardiologists get a little nervous about the root looking
bigger.When it gets to 5 cm, they freak out and say you have
to reoperate. I’ve never seen one rupture. I’ve seen a couple
of localized dissections in the noncoronary sinus, and the
one I let get the biggest was 7.5 cm, at which point he
had moderate aortic regurgitation, so I re-replaced his aortic
root.

You are correct to remind us that the ascending aorta it-
self can dilate, and so you asked about the threshold for
intervening on that at the initial procedure. My principle
is: I don’t want anybody to leave the OR with an aorta
bigger than 3.5 cm. So if it’s between 3.5 and 4.5 cm, I’ll
do a plication. I’ll bring it down to less than 3.5. If it’s
5 cm, it’s going to get replaced, and I’m not going to cheat
just to save circulatory arrest by leaving a 4.5-cm segment
proximal to the arch. I’ll just go right smack-dab into the
hemiarch and do the whole thing—get rid of that tissue. If
the aorta is between 4.5 and 5 cm, that’s where I evaluate
the tissue. If the tissue is really thin, replace the thing. If
the tissue is good quality, go ahead and plicate that. The
younger the patient, the more likely I am to choose plication
to preserve flexibility.

Valve sparing for redo operations: yes, if you can do so,
that would be a reason to go back sooner rather than later. If
you think you’re not going to be able to spare the valve, then
wait as long as you can until the patient is symptomatic.
Cardiologists are always hot to reoperate on somebody
with aortic regurgitation who’s asymptomatic. But why?
They don’t want to operate in the first place until symptoms
or the ventricle trigger the need for surgery.

But anyway, when you do reoperate, try to spare that living
valve. I think that living valve is a major part of the secret to
the long-term success of the Ross operation; you want to pre-
serve that if you can. The question was asked about how
many of these reops I have done. I’ll have to say conserva-
tively, I’ve done 65 of them. I did not do the original Ross
in all of these. There were some that Ron Elkins had done
in Oklahoma and that came to see me after he retired.

In about half of them, I was able to save the autograft. In
the other half, I replaced it. But it’s a difficult operation,
and there are principles. One is: never try to get between
the autograft and the homograft, especially before you have
a cross-clamp on. Don’t try to develop that plane. There is
usually a spot right up high underneath the proximal belly
of the arch, right where the aorta turns the corner into the
arch. You can get into that plane in most redo cases very
ery c March 2021
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easily. Put your clamp up there and try not to mess with that
space between the autograft and homograft. That’s how you
get into trouble.

Dr Joseph E. Bavaria (Philadelphia,
Pa). Paul, nice presentation. Could
you elaborate on how you approach
the patient? Because the bottom line
is, you have an STS score of less than
1 for most of these patients, and you
just stated that you had a 7.5% major
complication and death risk in these

patients. It seems to me that the STS total score would be

quite a bit less than that. And in this day of TAVR, where
say you have a 40-year-old guy who could be a Ross candi-
date, you put in one of these brand-new tissue valves and it’s
going to be a 15-year valve, plus you’re going to add an ex-
tra 8 to 10 years if you get a big valve in any way with a
TAVR. Really what you’ve got is a 20- to 25-year biological
construct, and then you do a redo at 65, and a lot of us on this
panel, anyway, can do a redo AVR with less than a 1% mor-
tality rate. So how do you talk to your patients about that op-
tion versus a Ross procedure?

Dr Stelzer. That’s a good question, and certainly the
decrease in older patients that we saw in the last decade
was because we thought we don’t have to do this operation
in people over 50 anymore—we’re going to be able to put in
tissue valves and then rescue those with TAVR. Driving that
down into the 40s, it’s a little bit harder for me to believe
that’s going to happen.
The Journal of Thoracic and Ca
And a lot of these patients don’t have a big annulus (espe-
cially the young women with stenosis); you’re not going to
get a big valve in there. And that’s a big problem. Those are
the ones that really benefit greatly from the hemodynamic
efficiency of the Ross. So you need to get a good-sized valve
in if you’re not going to do a Ross. And you have to really be
a believer in this valve-in-valve stuff. At this point they call
3-year follow-up on valve-in-valve “long-term” results—
you gotta be kidding me.
So I think the other side of the age coin is that if you if you

take somebody and you do a Ross on them when they’re 50,
they may never need another operation. In the
recurrence rates paper that Dr. Coselli is talking about,
certainly the lowest reoperation rates were in the older
patients who had a Ross. That’s it. Talk about “one and
done,” like we used to say for mechanicals. Maybe it’s
better to present it that way when offering a Ross to a
50-year-old.
It’s always been ironic to me that people believe in

doing the Ross for kids but not for young adults. But it’s
the kids that are all going to have to get redos for their
homografts because they outgrow them. This has been
well documented, and they have a high likelihood of
living long enough to develop this complication. I think
that’s part of the advantages/disadvantages of the
operation. You have very good long-term survival, so
you have a high likelihood of needing further
intervention—but you won’t need a reoperation if you’re
not alive to have it.
rdiovascular Surgery c Volume 161, Number 3 915
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