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Key Clinical Message

In times of donor organ shortage, organs with extended allocation criteria, for

example, valve pathologies, have to be taken into consideration for transplanta-

tion. The donor pool can be extended to hearts with mitral valve insufficiency.

Mitral valve repair can rapidly be performed in the donor heart on the back

table with excellent results.
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Background

The decreasing number of organ donors and the consecu-

tive shortage of donor hearts lead to a situation where

organs with extended allocation criteria are considered to

treat patients on the waiting list. Even hearts with associ-

ated cardiac pathologies can under certain circumstances

be transplanted successfully. Mitral valve repair can be per-

formed safely, especially in patients with isolated leaflet or

annulus pathology. We report on a patient who received

heart transplantation with prior mitral valve repair.

Several studies focused on marginal donor hearts and

acceptance criteria [1–4]. Expansion of allograft accep-

tance toward older donor age [5] or marginal donor

hearts with impaired cardiac function or associated car-

diac pathologies [6] becomes more and more important

to retrieve marginal donor organs to the donor pool.

Concomitant valve lesions, such as mitral valve insuffi-

ciency, are often considered as exclusion criteria for allo-

graft acceptance. Mitral valve repair can, however, be

safely performed and shows excellent mid- to long-term

outcomes [7], even in more complex mitral valve

pathologies [8, 9]. Thus, we expected that mitral valve

insufficiency caused by prolapsed PML can be treated

safely with acceptable increase in cold ischemic time and

good clinical outcome in the donor heart immediately

prior to transplantation as in the present patient. In-

house organ donation, resulting from a rescue allocation

by Eurotransplant, helped us to obtain short cold ische-

mia duration despite additional MVR.

Case Report

A brain-dead organ donor was hospitalized in our institu-

tion. Ultrasound showed normal biventricular function

and moderate mitral valve insufficiency caused by PML

prolapse. In the allocation process, the heart was rejected

by the primary centers due to this underlying cardiac

pathology and was then offered to us by Eurotransplant

via rescue allocation. We accepted this heart for a 58-

year-old male patient on LVAD therapy due to end-stage

ischemic cardiomyopathy. We anticipated a short

ischemic time and decided to perform mitral valve recon-

struction immediately prior to heart transplantation on

the back table. Mitral valve repair was accomplished using

an open annuloplasty ring (Cosgrove-Edwards 30 mm)

and plication of the posterior mitral valve leaflet on the

P2/P3 segment. Ischemic time prior to heart transplanta-

tion was 20 min; cardiopulmonary bypass (CPB) and aor-

tic cross-clamping time were 158 min and 70 min,
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respectively. Intraoperative TEE after reperfusion showed

good left ventricular and slightly reduced right ventricular

function and no relevant mitral valve insufficiency

(Fig. 1A and B). The patient was successfully weaned

from CPB and was transferred to the ICU. Persisting

postoperative 3° atrioventricular block occurred, hence a

DDD pacemaker implantation had to be performed on

POD 6. After having been on antibiotic medication for

pulmonary infection, the patient was discharged from

ICU on POD 15. More than 1 year after transplantation,

the patient presented with good cardiovascular perfor-

mance in daily life. Transthoracic echo revealed good

biventricular donor heart function without any residual

mitral valve regurgitation (Fig. 2A and B). Video files of

TEE immediately postoperative and TTE nearly 3 and

4 years after transplantation showing excellent short- and

long-term results of MVR have been uploaded as Videos

S1–S4.

Discussion

Bench repair of the mitral valve prior to transplantation

was first described by Rishers et al. [10] in 1994 with

commissurotomy in the donor heart. Within 20 years,

only six authors described their experiences with mitral

valve repair prior to transplantation [10–15]. Addition-

ally, there are only few reports on mitral valve replace-

ment in the allograft [16, 17]. One of the most

commonly described pathologies in donor hearts is annu-

lar dilatation, mainly of the posterior annulus which can

be surgically addressed by annuloplasty ring implantation

[11–13, 15]. Other pathologies include commissurotomy

[10, 13, 14] or chorda repair with reimplantation of

twisted chordae [14] and division of fused chordae [13].

Leaflet pathologies have been described by several groups,

especially slight bileaflet thickening with normal leaflet

motion [14, 15] scalloping or tethering of the posterior

leaflet [11, 15]. In all cases, annuloplasty could be per-

formed without leaflet plication with good clinical out-

come. An overview of cited case reports is summarized in

Table 1.

We describe an allograft with a PML prolapse and

grade 2 mitral valve insufficiency as the main pathology

(Carpentier type II). We decided to plicate the posterior

leaflet on P2/P3 segment and stabilized the annulus with

a 30-mm annuloplasty band.

(A)

(B)

Figure 1. (A, B) Intraoperative TEE.

(A)

(B)

Figure 2. (A, B) Follow-up TTE (17 months post-HTX).
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Mitral valve repair of the donor heart on the bench is

a relatively straightforward and easy technique. This is

especially true due to the perfect exposure of the mitral

valve on the excised heart with a completely opened left

atrium. Stable placement of the donor heart during mitral

valve repair, however, has to be accomplished with an

additional assistant together with intermittent lubricating

of the organ. In summary, for an experienced cardiac sur-

geon, additional mitral valve repair during heart trans-

plantation should be a routine procedure. This will allow

all of us to accept some additional hearts during times of

shortage in organ donation. Based on our successful one-

year outcome this is for the sake of future patients.

Conclusion

Mitral valve repair using different techniques can be safely

performed in donor hearts prior to transplantation by

experienced surgeons and leads to good short- and inter-

mediate-term outcomes. Extended donor criteria should

be established for allografts with good ventricular func-

tion and associated mitral valve pathologies to broaden

the therapeutic options for heart failure patients in times

of general donor shortage.

Conflict of Interest

None declared.

Authorship

AS: performed the literature research and wrote the

manuscript. WS and TZ: performed the operation and

advised on writing the manuscript. AC: advised on writ-

ing the manuscript. MS: critically reviewed the manu-

script. MR: designed the study and wrote the manuscript.

References

1. Wheeldon, D. R., C. D. Potter, A. Oduro, J. Wallwork,

and S. R. Large. 1995. Transforming the “unacceptable”

donor: outcomes from the adoption of a standardized

donor management technique. J. Heart Lung Transplant.

14:734–742.
2. Jeevanandam, V., S. Furukawa, T. W. Prendergast, B. A.

Todd, H. J. Eisen, and J. B. McClurken. 1996. Standard

criteria for an acceptable donor heart are restricting

heart transplantation. Ann. Thorac. Surg. 62:

1268–1275.

3. Stoica, S. C., D. K. Satchithananda, S. Charman, L.

Sharples, R. King, C. Rozario, et al. 2002. Swan-Ganz

catheter assessment of donor hearts: outcome of organs

with borderline hemodynamics. J. Heart Lung Transplant.

21:615–622.

4. Abuanzeh, R., F. Hashmi, I. Dimarakis, N. Khasati,

A. Machaal, N. Yonan, et al. 2014. Early donor management

increases the retrieval rate of hearts for transplantation in

marginal donors. Eur. J. Cardiothorac. Surg. 47:72–77.

5. Prieto, D., P. Correia, M. Baptista, and M. J. Antunes.

2014. Outcome after heart transplantation from older

donor age: expanding the donor pool. Eur. J.

Cardiothorac. Surg. 47:672–678.
6. Bombardini, T., G. Arpesella, M. Maccherini, F. Procaccio,

L. Potena, S. Bernazzali, et al. 2014. Medium-term

outcome of recipients of marginal donor hearts selected

with new stress-echocardiographic techniques over

standard criteria. Cardiovasc. Ultrasound 12:20.

7. Coutinho, G. F., A. L. Garcia, P. M. Correia, C. Branco,

and M. J. Antunes. 2014. Long-term follow-up of

asymptomatic or mildly symptomatic patients with severe

degenerative mitral regurgitation and preserved left

ventricular function. J. Thorac. Cardiovasc. Surg.

148:2795–2801.

8. Shimizu, A., H. Kasegawa, M. Tabata, T. Fukui, and

S. Takanashi. 2014. Long-term outcomes of mitral valve

repair for isolated commissural prolapse: up to 17-year

experience. Ann. Thorac. Surg. 99:43–47.

9. Bellitti, R., G. Petrone, M. Buonocore, G. Nappi, and

P. Sant�e. 2014. Anatomic reconstruction in degenerative

mitral valve bileaflet prolapse: long-term results. Ann.

Thorac. Surg. 97:563–568.

10. Risher, W. H., J. L. Ochsner, and C. Van Meter. 1994.

Cardiac transplantation after donor mitral valve

commissurotomy. Ann. Thorac. Surg. 57:221–222.
11. Massad, M. G., N. G. Smedira, R. E. Hobbs, K. Hoercher,

P. Vandervoort, and P. M. McCarthy. 1996. Bench repair

of donor mitral valve before heart transplantation. Ann.

Thorac. Surg. 61:1833–1835.
12. Michler, R. E., and D. R. Camacho. 2002. Ex-vivo mitral

valve repair prior to orthotopic cardiac transplantation.

Ann. Thorac. Surg. 73:962–963.

13. Antunes, P. E., D. Prieto, L. Eug�enio, and M. J. Antunes.

2005. Donor mitral valve repair in cardiac transplantation.

J. Thorac. Cardiovasc. Surg. 129:227–228.

14. Prieto, D., P. Antunes, and M. J. Antunes. 2009. Donor

mitral valve repair in cardiac transplantation. Transplant.

Proc. 41:932–934.
15. Pawale, A., G. H. L. Tang, F. Milla, S. Pinney, D. H.

Adams, and A. C. Anyanwu. 2012. Bench mitral valve

repair of donor hearts before orthotopic heart

transplantation. Circ. Heart Fail. 5:e96–e97.
16. Myers, J. C., and J. B. Coopwood. 1996. Mitral valve

replacement in the transplanted heart. Ann. Thorac. Surg.

61:1832–1833.

17. Aleksic, I., J. A. Piotrowski, M. Kamler, P. Massoudy, and

H. G. Jakob. 2005. Heart transplantation and consecutive

mitral valve replacement. Thorac. Cardiovasc. Surg.

53:178–180.

ª 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd. 567

A. Sprengel et al. Combined MVR and heart transplantation



Supporting Information

Additional Supporting Information may be found online

in the supporting information tab for this article:

Video S1. TEE directly postoperative 1.

Video S2. TEE directly postoperative 2.

Video S3. TTE about 3 years after HTX4.

Video S4. TTE about 4 years after HTX.
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