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Abstract

repair, is feasible within an acceptable ischemic time.

Background The use of donor hearts with valvular disease has been considered debatable in heart transplantation
for many years. However, few reports indicate successful heart transplantation using donor hearts with mitral regurgi-
tation that underwent mitral valve repair on the back bench.

Case presentation We report two cases of a 38-year-old and a 48-year-old woman with implantable left ventricu-
lar assist devices who underwent heart transplantation at our institution. Transthoracic echocardiography of donor
hearts just before the explant revealed that each donor heart had preserved cardiac function and significant mitral
regurgitation due to mitral posterior leaflet prolapse and annular dilatation, respectively. Bench mitral valve repair was
accomplished using triangular resection for one patient and annuloplasty for the other. This was followed by confir-
mation of excellent mitral leaflet coaptation without residual mitral regurgitation. Transthoracic echocardiography
and right heart catheterization performed 6 months after transplantation clarified the favorable cardiac function of
each transplanted heart without mitral regurgitation recurrence.

Conclusions Efficient utilization of donor hearts with mitral regurgitation may be acceptable when the cardiac func-
tion of donor hearts with mitral regurgitation is preserved and heart transplantation, including bench mitral valve
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Background

Regarding the use of donors with preexisting cardiac
abnormalities, the International Society of Heart and
Lung Transplantation guidelines state that anatomically
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abnormal aortic and mitral valves may undergo bench
repair or replacement with subsequent heart transplan-
tation (HTx) [1]. Nevertheless, for many years, donor
hearts with valvular disease were generally classified as
marginal and were contraindicatory for use in HTx [2-8].
On the other hand, few reports indicate HTx using donor
hearts with no cardiac problems other than a valvu-
lar disease, especially mitral regurgitation (MR) [2-10].
Herein, we report two rare cases in which bench mitral
valve repair (MVr) was performed on the donor hearts
with significant MR before HTx.
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Case presentation

Patient no. 1

A 38-year-old woman with an implantable left ventricular
assist device (LVAD) for doxorubicin-induced cardiomy-
opathy awaited HTx. Meanwhile, the patient developed a
pump infection and underwent an emergency extracor-
poreal LVAD conversion combined with omentopexy.
Although her organ function was maintained thereafter,
it was challenging to continue management with extra-
corporeal LVAD due to prolonged infection control and
hospitalization.

A female donor in her 50 s experienced brain death due
to hypoxic encephalopathy. The cardiac function of the
donor heart was preserved (left ventricular ejection frac-
tion (LVEF), 65%; left ventricular end-diastolic diameter
(LVEDD), 45 mm; left ventricular end-systolic diameter
(LVESD), 29 mm) with a low-dose inotrope (dopamine
3 pg/kg/min). However, the donor heart was declined by
all other transplant programs because it contained the
prosthetic vascular graft of the ascending aorta. In addi-
tion, transthoracic echocardiography (TTE) performed
immediately before the explant revealed severe MR due
to P2 prolapse. Given the condition of the recipient and
position on the waiting list, we proceeded with the HTx.

The donor heart was transported to our institution,
and the mitral valve (MV) was carefully inspected on the
back bench through the open left atrium, which revealed
significant mitral valve prolapse in the P2 segment with
chordae rupture (Fig. 1A). Bench MVr was accomplished
using triangular resection and suturing of the posterior
MV leaflet on P2 segment (Fig. 1B). These procedures
required an additional ischemic time of approximately
15 min. Considering the patient’s preoperative general
condition, we decided not to perform mitral annuloplasty
with a prosthetic ring because the patient was likely to
develop bacteremia even after HTx. On saline pressure
testing with a prosthetic vascular graft of the clamped
ascending aorta, excellent coaptation of the mitral leaf-
lets was confirmed by the absence of MR. Subsequently,
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the donor heart was implanted using a modified bicaval
anastomosis technique. The total allograft ischemic time
was 246 min.

The patient developed mediastinitis and aspiration
pneumonia postoperatively. Owing to her poor preop-
erative condition, the postoperative treatment was pro-
longed, requiring long-term rehabilitation. Nevertheless,
the transplanted heart function was stable, as confirmed
by the favorable results of TTE and right heart catheteri-
zation (RHC) performed 6 months after surgery (Sup-
plementary Table 1). However, 12 months after HTx,
the patient developed aspiration pneumonia resulting
in the gradual progression of organ disorders. Eventu-
ally, the patient died of multiple organ failure 19 months
after HTx. No MR recurrence was observed in the trans-
planted heart until death.

Patient no. 2

A 48-year-old woman with an implantable LVAD for
ischemic cardiomyopathy awaited HTx. As the patient
suffered from a refractory infection due to an abscess
around the outflow cannula that required open drainage,
elective pump exchange was considered the treatment of
choice.

A female donor in her 50 s experienced brain death due
to hypoxic encephalopathy. Since the cardiac function
of the donor heart was preserved (LVEF, 63%; LVEDD,
39 mm; and LVESD, 26 mm) with vasoconstrictors at
acceptable doses (noradrenaline 0.05 pg/kg/min and
vasopressin 3 U/h), we determined to perform HTx using
this donor heart. However, TTE just before the explant
revealed moderate-to-severe MR, probably due to annu-
lar dilatation and volume overload. Given the condition
of the recipient and the MR etiology of the donor heart,
we proceeded with HTx.

The donor heart was transported to our institution,
and the MV was carefully inspected on the back bench
through the open left atrium. No significant problems
were observed in either the MV leaflets or subvalvular

Fig. 1 Intraoperative images of the donor heart on the back bench. The donor heart of patient no. 1 has (A) severe mitral regurgitation due to P2
prolapse with chordae rupture and (B) treated with triangular resection and suture. Patient no. 2 has functional mitral regurgitation due to annular

dilatation (C) and is treated with mitral annuloplasty
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mitral apparatus. Bench mitral annuloplasty was per-
formed using a 30-mm Memo 3D ring (LivaNova, Salug-
gia, Italy), which required approximately 20 min of
additional ischemic time (Fig. 1C). Excellent coaptation
of the MV leaflets without residual MR was confirmed
by saline pressure testing. Subsequently, the donor heart
was implanted using the modified bicaval anastomosis
technique. The total allograft ischemic time was 212 min.

Postoperatively, the patient developed pulmonary
aspergillosis and subsequently suffered from aspergillosis
mediastinitis due to a pulmonary fistula into the medi-
astinum, which was successfully treated with right mid-
dle lobectomy combined with antifungal drugs. TTE and
RHC performed 6 months after surgery revealed stable
cardiac function in the transplanted heart (Supplemen-
tary Table 1). The patient was stable for the following
18 months without MR recurrence in the transplanted
heart.

Discussion and conclusions
Reflecting the shortage of cardiac donors, attempts are
being made to efficiently utilize marginal donors, with
reported acceptable postoperative outcomes [11, 12].
Donor hearts with the valvular disease are regarded as
marginal donors in the modern era. However, they have
the potential to become effective resources as cardiac
donors for HTx, considering the remarkable improve-
ments in the treatment of valvular diseases in recent years
[13, 14]. Similar to our cases, few reports indicate HTx
using donor hearts with MR (Supplementary Table 2) [2,
4-10]. Therefore, bench MVr for donor hearts with MR
is expected to be an effective method of utilizing mar-
ginal donors, as a solution to the cardiac donor shortage.
Bench MVr for donor hearts with MR has rarely been
performed due to concerns regarding the feasibility and
durability of MVr [6]. However, reports indicate that it is
a relatively straightforward and easy technique because
of the perfect exposure of the MV with a completely
opened left atrium [2, 3, 7, 9]. Similar to the reported
cases, in both cases, we successfully achieved durable
MVr within an acceptable time. However, these results
are based on the fact that neither our nor previous cases
had a high MR complexity in donor hearts. Therefore,
to avoid residual MR in the donor heart, the therapeutic
target should be restricted to the MR in the donor heart,
where MVr is considered highly feasible. Alternatively, if
MVr for complex regurgitation mechanisms is required,
a detailed evaluation for MR with transesophageal echo-
cardiography should be considered prior to donor heart
explant. In addition, if significant MR remains after MVr,
it would be beneficial to consider in advance how to
approach the left atrium and MV based on the method
of HTx. Specifically, our plan was to approach the MV by
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partially resecting the right side of the left atrial anasto-
mosis between the donor and recipient hearts. Further-
more, even if this did not provide a surgical field for the
MYV, we determined that a further resection of the supe-
rior and inferior vena cava anastomosis would provide a
sufficient surgical field for the MV equivalent to a con-
ventional left atriotomy.

When using the donor heart with MR in the HTx, min-
imizing the ischemic time assumes more importance,
given the time required for MVr on the bench. This is
because determining the exact time required for MVr is
challenging because it depends on the complexity of MR,
although bench MVr did not take much time not only for
the previous cases but also in ours [3, 7-9]. In addition,
the majority of ischemic time was actually due to travel
back from the donor location [2, 8, 9]. Therefore, to sup-
press the ischemic time effectively, the recipient of the
cardiac donor should be selected to enable shorter trans-
port distances.

In conclusion, we reported two cases of HTx using
donor hearts with MR that were successfully treated with
MVr on the back bench. Efficient utilization of donor
hearts with MR may be acceptable when the cardiac
function of the donor heart with MR is preserved and
HTx, including bench MVr, is feasible within an accept-
able ischemic time.
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HTx Heart transplantation

LVAD Left ventricular assist device

MR Mitral regurgitation

MV Mitral valve

MVr Mitral valve repair

RHC Right heart catheterization

TTE Transthoracic echocardiography
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