
P
os

te
d

on
A

u
th

or
ea

29
M

ar
20

22
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
64

85
48

01
.1

36
43

24
3/

v
1

—
T

h
is

a
p
re

p
ri

n
t

an
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Bench valvular surgery in donor hearts before transplantation:

Choice versus Necessity

Magdy El-Sayed Ahmed1, Anthony Pham2, Basar Sareyyupoglu3, and Si Pham4

1Mayo Clinic in Florida
2Lake Erie College of Osteopathic Medicine
3Mayo Clinic Florida
4Mayo Clinic’s Campus in Florida

March 29, 2022

Abstract

Severe shortage of donor hearts has increased the mortality of patients on the transplant waiting list. However, donor hearts

with valvular dysfunction are rarely used. Utilizing donor hearts with valvular lesions that can be repaired or replaced at the

time of transplant will decrease waitlist mortality and offer many patients a second chance in life.
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. Severe shortage of donor hearts has increased the mortality of patients on the transplant waiting list. How-
ever, donor hearts with valvular dysfunction are rarely used. Utilizing donor hearts with valvular lesions
that can be repaired or replaced at the time of transplant will decrease waitlist mortality and offer many
patients a second chance in life.

Heart transplantation is the gold standard treatment for patients with terminal end-stage heart diseases,
however this option is limited by the discrepancy between the number of transplant candidates on the waiting
list and the number of available organs.(1) As a result, many patients die waiting for donors. According
the 2020 OPTN/SRTR (Organ Procurement and Transplantation Network/Scientific Registry of Transplant
Recipients) report, the overall mortality rate among patients on the heart waitlist in the U.S.A was 9 per
100 waitlist-years, and status 1A patients had pretransplant mortality rate of 29.5 deaths per 100 waitlist-
years.(2) To alleviate the death on waitlist, efforts have been focused on expanding the donor pool by multiple
approaches, including the expansion of the donor criteria. Structural valve diseases have been considered an
absolute contraindication for accepting a donor heart. However, several reports have documented successful
outcomes after bench (ex-vivo) repair or replacement of valves before heart transplantation.(3-6)

In this issue of the Journal, Rendón et al., (7) described bench aortic valve replacement before heart trans-
plantation in a 39 year-old critically ill patient. They reported a bicuspid calcified aortic valve during back
table examination of the donor heart before transplant. Giving the critical condition of the recipient and the
lack of proper mechanical circulatory support device, replacing this incidentally discovered calcified valve was
the only option to save this patient’s life. In developing countries, proper equipment, and medical specialists
to adequately evaluate the heart before procurement are not always available, hence, it is possible to discover
valvular or coronary artery disease during procurement or during back table organ examination. More im-
portantly, the lack of an advanced mechanical circulatory support program does not give the surgeon other
alternatives but utilizing this marginal heart with aortic valve disease. The authors used a bioprosthetic valve
instead of mechanical valve to avoid anticoagulation with potential bleeding during posttransplant cardiac
biopsies. Structural deterioration of bioprosthesis in young patients is a known risk, however catheter-based
valve-in- valve or mechanical valve replacements are options in the future, when the patient is in better
condition, should aortic valve stenosis occur.

Utilizing hearts with valvular diseases that need repair or replacement has been reported as case reports
or small case series, with acceptable outcomes. In a case series from Portugal, Prieto et al., (5) performed
bench repair of the mitral valve on 4 donor hearts before transplant with short total ischemic time. These
repairs included one posterio-medial commissurotomy and posterior annuloplasty, one reimplantation of a
torn head of the posterior papillary muscle, and two posterior annuloplasties. All repairs and transplant
were successful, but one die from persistent profound thrombocytopenia resulting in intracerebral bleeding
and death. In another case series Fiore et al., reported successful use of 4 hearts with valvular lesions that
underwent repair or replacement at the time of transplantation.(3) Three of them had moderate-severe mitral
regurgitation that each required the following: annuloplasty, annuloplasty and chordal replacement, and cleft
repair. The 4th showed aortic valve stenosis requiring an aortic valve replacement with a bioprosthesis. They
reported no residual mitral regurgitation or aortic stenosis post-operatively. These cumulative experiences
along with other case reports showed a total of at least 11 cases of bench mitral valve surgery before transplant
with good outcomes. (4, 5, 8-10)

For aortic valve repair or replacement, in addition to the case reported in this current issue of the Journal, (7)
there are other 7 cases in the literatures. Of these 8 cases, 1 was repaired with Cabrol commissural annular
plication technique (11) the other were replacement with either bioprosthetic (3, 12-14) or mechanical (6,
15) valves. All had excellent outcomes. The mechanical aortic valve is more durable but its need for chronic
systemic anticoagulation will complicate posttransplant care, especially during the first year with frequent
surveillance endomyocardial biopsy. Besides the advantage of avoiding long term anticoagulation, aortic valve
bioprosthesis may outlast the heart recipient, especially those at age 60 years or higher. Bourguignon et al.,
reported that the freedom from reoperation due to structural valve deterioration for the Carpentier-Edwards
Perimount pericardial bioprosthesis at 15 year were 70.8% ± 4.1% and 82.7% ± 2.9%, for the patients with
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. the age of 60 years or younger, and for those of 60 to 70 years of age, respectively. (16) This freedom from
structural deterioration compares very favorable with the long-term survival of the heart recipients of 53%
at 10 years.(17) Moreover, available data suggest that immunosuppression may slow down the process of
structural valve deterioration. Eishi et al., reported that aortic bioprosthesis in patients with aortitis who
received chronic steroid treatment showed lower degree of structural valve degeneration. (18)

In general bench valve surgery in donor hearts at the time of heart transplantation are performed either by
choice of by necessity. In the former, the transplant team is aware of the valvular dysfunction in the donor
but elects to use it, while in the latter, the valvular abnormality is discovered right before implantation of
the donor heart.

Because the valve repair or replacement in donor hearts at the time of transplant potentially increase the
risk of complications, it is prudent to select both the recipient and donor carefully. One needs to balance
the risk of death on the waitlist versus the increased risk of complications, such as primary graft failure due
to prolonged ischemic time (due to the valve repair or replacement), endocarditis, bleeding from systemic
anticoagulation for mechanical valves, structural failure of the prosthesis, durability and success of the repair.
One technique that will reduce the ischemic time of the donor heart is to perform the bench valvular repair
or replacement then implant the heart by anastomosing the left atrial cuffs and the ascending aortas. After
these anastomoses are completed, unclamp the aorta to reperfuse the heart while the pulmonary arterial,
the inferior and superior vena caval anastomoses are carried out.

For critically ill patients when advanced therapies including mechanical circulatory supports is not available
(in developing countries) or is contraindicated (such as infected durable left ventricular assist devices) the
decision is usually straightforward. In more stable patients, the decision to use these marginal donors requires
thoughtful discussion with, and consent from, patients and their health care surrogates.

In conclusions, the use of donor hearts that require valvular repair or replacement, either by choice or by
necessity, will reduce waitlist mortality and may offer many people with a second chance in life, especially
for those in areas where resources are limited or where donors are in severe shortage.

Author contributions Concept/design: MA, BS, SMP. Drafting article: MA; Critical revision of article:
ANP, BS, SMP; Approval of article: MA, ANP, BS, SMP.
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