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A 58-year-old man underwent orthotopic liver trans-
plantation for polycystic liver disease. Shortly after
the procedure, it was discovered that the donor har-
bored a sarcoma of the aortic arch that had metasta-
sized to the spleen, and bilateral renal cell carcinomas.
The two sole organ recipients, our liver recipient and a
lung recipient at another institution, were both listed
for urgent retransplantation, which they received from
the same second donor. The liver explant contained
metastatic sarcoma. Twenty-four months survival fol-
lowing lung retransplantation has been previously re-
ported. We report the 76-month disease-free survival
in the liver recipient.

Key words: Donor malignancy, liver transplantation,
sarcoma

Received 19 August 2004, revised 2 December 2004 and
accepted for publication 20 December 2004

Introduction

Many reports have confirmed the safety of utilizing livers
from donors with active or past non-melanoma skin cancer,
small renal cell carcinomas (1) and certain central nervous
system tumors (2). Reports of melanoma transmission re-
sulting in disseminated disease in organ transplant recipi-
ents have been published (3). Other cancers known to be
transmitted from donor to recipient include tumors of neu-
roendocrine origin, prostate carcinoma, choriocarcinoma,
advanced renal carcinoma and lung cancer (4). Sarcoma,
often highly malignant, is an uncommon cancer, and we
found no other organ donor with sarcoma reported in the
literature. In the face of organ transplantation from a donor
with undetected malignancy, the options include maintain-
ing the allograft or retransplantation.

We report the 76 months patient and graft survival of a
liver transplant recipient who was urgently retransplanted
after the first donor was found to have spindle cell sar-
coma of the aortic arch and bilateral renal cell carcinomas.
The first liver contained a metastatic focus of sarcoma. The
lung recipient of the same two donors was previously re-
ported to be free of disease after 24 months (5), and after
76 months continues to have normal graft function, with-
out evidence of malignancy (RM Kotloff, MD, Hospital of
the University of Pennsylvania, personal communication,
December 2004).

Case Report

The recipient was a 58-year-old man with polycystic liver
disease complicated by portal hypertension, esophageal
varices and cachexia. The first donor was a 48-year-old
woman with a history of hypertension who died from a
cerebrovascular accident. The liver, left lung, pancreas and
kidneys were all procured with standard techniques (6).
The right lung was not procured because of excessive se-
cretions at bronchoscopy. The heart was not used because
of what was thought to be severe atherosclerosis of the
ascending aorta. The viscera, including lung and liver, were
otherwise grossly unremarkable.

Right and left kidney biopsies revealed 1.3 cm and 0.6 cm
nodules, respectively. These had not been noted during the
procurement but were found just prior to the planned renal
transplants. Both were Fuhrman’s grade 1 renal cell carci-
nomas. At autopsy, an intraluminal spindle cell sarcoma of
the aortic arch involving the brachiocephalic, left common
carotid and left subclavian arteries was discovered; this
is the lesion that during the procurement had been mis-
taken to be atherosclerosis, based on gross appearance.
The spleen, which was grossly normal, also contained mul-
tiple, microscopic, metastatic foci consistent with the sar-
coma primary.

By this time, the liver and lung had already been trans-
planted. The patients were retransplanted 4 days later with
organs from a 26-year-old head trauma victim. The liver
transplant was uneventful. On pathologic examination,
a 0.9-cm metastasis of sarcomatous origin was discov-
ered deep in the first transplanted liver. The recipient was
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discharged home without complication. Immunosuppres-
sion consisted of tacrolimus and prednisone. Tacrolimus
doses were adjusted to maintain whole blood trough lev-
els of 10–15 ng/mL initially and tapered to yield approxi-
mately 5 ng/mL by 6 months. Prednisone was begun at
20 mg/day and tapered off by 6 months. No post-transplant
chemotherapy was employed. Full body CT scans obtained
at 6 months and then yearly intervals, including 76 months
after transplant, have not revealed any signs of cancer. At
his last clinical examination 76 months after transplanta-
tion, the patient was free of disease without significant
complaints.

Discussion

Transmission of donor malignancies has been reported
since the beginning of clinical transplantation (7). As the
donor population of the United States ages, it is more likely
that malignancies will be found at the time of procurement
(8). An incidence of up to 0.9% of renal cell carcinomas in
cadaveric donors has been reported (9). The risk of having
a donor with undetected malignancy may range between
1.3% and 5% (10, 11).

It is well accepted that careful intraoperative inspection
is crucial in order to minimize the chance of transplanting
organs from cadaver donors with malignancy. It is unfortu-
nate that in the case of this reported donor the procuring
thoracic and abdominal surgical teams missed two sep-
arate malignancies. The aortic arch sarcoma was visual-
ized but there was no appreciation that the completely
intraluminal, atherosclerotic appearing lesion might be
a malignancy—otherwise, frozen section biopsies would
have been sent immediately. Although the spleen har-
bored microscopic metastases it was grossly normal. Even
though the liver contained metastatic sarcoma there was
only one very small focus, which was located deep inside
the parenchyma and only noted after fine sectioning of the
grossly normal organ. The renal cell cancers were missed
during preliminary back table work at the donor hospital,
which involved extensive but incomplete removal of perire-
nal fat. At the time, it was local common practice to leave
complete removal of perirenal fat to be done at the various
recipient centers. Since these small renal nodules were ini-
tially missed, the local transplant teams have agreed that
more extensive back table dissection be performed by the
donor team. Another factor that may have contributed to
not recognizing cancer in this 48 years old, relatively young
donor, is that there tends to be less concern regarding ma-
lignancy in younger, rather than in older donors, although
vigilance is necessary with all age groups.

Sarcomas account for approximately 1% of all adult malig-
nancies. Primary intimal sarcomas of the aorta are extraor-
dinarily rare and highly malignant. As of November 2000,
there were fewer than 25 cases reported in the literature.
The presenting symptoms mimic more common aortic le-

sions (12). These tumors metastasize to the skin, bone,
lung, brain and gastrointestinal tract (13). Survival is usu-
ally measured in months. Recipients of organs from these
donors should be considered at very high risk for cancer
transmission.

A management strategy for recipients of solid organs from
donors harboring a malignancy has not been established.
In kidney transplant recipients, cessation of immunosup-
pression and return to dialysis may be life saving. Given the
shortage of donor organs, it is unclear whether retransplan-
tation after discovery of a donor malignancy is a prudent
use of a scarce resource. Retransplantation could remove
an occult gross malignancy or microscopic focus of malig-
nancy in the allograft. It is unclear how expeditiously such
retransplantation needs to be performed to be effective.
In our case, urgent retransplantation did remove tumor-
bearing tissue and the recipient has achieved extended
disease-free survival.

On the other hand, it has been hypothesized that stopping
or substantially reducing immunosuppression and delaying
retransplantation until there is graft rejection could facili-
tate immunologic attack on transmitted cancer cells, and
rid the recipient of circulating micrometastases prior to re-
transplantation (14). Lipshutz et al. (14) reported the case of
a liver recipient who was urgently retransplanted after the
donor was found to harbor a pulmonary adenocarcinoma
with metastatic mediastinal disease. This patient never-
theless succumbed to this donor transmitted malignancy
11 months after the procedure. It is unclear whether the
7-day wait before retransplantation played a role in can-
cer cell dissemination, or whether the type and stage of
cancer were the more significant factors. Loren et al. (15)
reported successful retransplantation of a heart transplant
recipient performed 17 days after metastatic melanoma
was discovered on the donor’s autopsy, perhaps indicat-
ing that the interval is less important than the type and
stage of cancer. Serralta et al. (16) reported six donors with
early active genitourinary malignancies (four renal carcino-
mas and two prostate carcinomas) who produced six livers
for transplantation. No retransplants were performed and
no disease transmission was reported at an average of
51-month follow-up. This confirms recent experience that
active early renal cell carcinoma in the donor has a low
risk of transmission (17). Hence, retransplantation seems
unnecessary if a small, low-grade renal neoplasm is dis-
covered after procurement. On the other hand, large renal
cell and prostate cancer transmissions have been reported
(17,18).

Kaufman et al. (19) reviewed all donor related malignan-
cies reported to the Organ Procurement and Transplanta-
tion Network database from 1 April 1994 to 1 July 2001.
Fifteen tumors were transmitted. Patients with central ner-
vous system tumors were excluded. Malignancies were
transmitted to five liver, eight kidney and two heart re-
cipients. Three of the five liver recipients were alive after
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retransplantation. Of the two deaths, one succumbed to
a donor-transmitted melanoma, the other to a tumor of
neuroendocrine origin. The rate of transmission was cal-
culated to be 0.025% or one tumor transmission for every
3881 donors.

In our case, the presence of a highly malignant sarcoma
with splenic metastasis and bilateral nephromas made
close surveillance a less attractive alternative. Based on
consultation with the late Professor Israel Penn, MD,
founder of the Israel Penn International Transplant Tumor
Registry, the decisions to urgently retransplant the liver
and lung recipients were made, given the potential high
risk of sarcoma transmission. In fact, on evaluation of
the explanted liver a metastatic focus of sarcoma was
discovered.

Chan et al. (20) reported the development of a de novo
spindle cell sarcoma of donor origin in a liver recipient. The
patient has demonstrated 1.5-year disease-free survival af-
ter right hepatectomy. To our knowledge there are no prior
reports of transplantation using organs from donors with
active sarcoma.

Conclusion

Urgent liver retransplantation may be indicated for a pa-
tient who receives a liver from a donor found to harbor an
occult malignancy with a high risk for transmission. Even if
a donor organ with malignancy is transplanted, long-term
survival may be possible following expeditious retransplan-
tation. Diligent inspection of both younger and older donors
prior to and at the time of procurement is necessary to
minimize the potential morbidity and mortality associated
with the development of donor transmitted post-transplant
malignancy.
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