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Abstract
The transplantation of organs from donors who have 
undergone shunt surgery or craniotomy for a malignant 
central nervous system (CNS) tumor is controversial. 
We report a case of Kaposi’s sarcoma (KS) developing 
as a result of immunosuppression in the recipient of a 
liver transplant from a donor who underwent craniot-
omy and ventriculoperitoneal shunt surgery for primary 
CNS lymphoma. Polymerase chain reaction assay did 
not isolate human herpes virus-8 in the Kaposi lesions. 
To our knowledge, this is the only case ever reported of 
KS developing after liver transplantation from a donor 
with lymphoma. Thus, with appropriate screening to 
exclude possible dissemination, patients with a history 
of high-grade primary CNS lymphoma treated by ven-
triculoperitoneal shunt and craniotomy may be accepted 
as donors.
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Introduction

The critical shortage of donor organs has led to the 
retrieval of organs from expanded or marginal donors 
such as those with malignant central nervous system 
(CNS) tumors. Malignant CNS tumors are rare and not 
absolute contraindications for organ donation. However, 
according to the recent European guidelines, patients 
with primary CNS lymphomas or other high-grade 
malignant CNS tumors should not be considered for 
organ donation.1

It has also been suggested that there would be an 
increasing risk of transmission of the malignancy if 
either craniotomy or shunt surgery were performed.2 
Because there are so few reports on the transmission of 
malignancy to recipients after the transplantation 
of organs from such donors, the subject is 
controversial.3–7

Kaposi’s sarcoma (KS) is one of the most frequent 
malignant tumors arising de novo in immunodepressed 
patients.8 Extrahepatic KS has been reported in 2.8% 
of hepatic transplant recipients,9 and tends to be cutane-
ous in a solid organ transplant setting.9,10 An association 
between KS and lymphoma has also been reported in 
transplant patients.10,11 However, we were unable to fi nd 
any report of KS in the recipient of a transplant from a 
donor with CNS lymphoma.

We report a case of KS arising as a result of immu-
nosuppression in the recipient of a liver transplant from 
a donor with primary CNS lymphoma. We also discuss 
the suitability of organs from donors with CNS malig-
nancies in an effort to help transplant surgeons decide 
whether to accept or refuse such organs.

Case Report

The donor was a 62-year-old woman admitted for the 
investigation of severe headaches and deteriorating 
mental status. Cranial computed tomography (CT) scan 
showed hydrocephalus and a contrast-enhancing intra-
cranial mass in the posterior fossa. She underwent an 
emergency ventriculoperitoneal shunt, followed 13 days 
later by a craniotomy and partial resection of the tumor. 
Histologically, the tumor was diagnosed as a high-grade, 
large-B cell lymphoma. Postoperatively, the patient’s 
neurological state deteriorated to brain death. CT scans 
of the chest, abdomen, and pelvis, performed to detect 
possible metastasis of the CNS lymphoma in the poten-
tial donor, were normal. The family consented for organ 
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donation and the patient was taken to the operating 
room for organ retrieval. Laparotomy revealed normal 
intraabdominal fi ndings, including the liver, both 
kidneys, spleen, peritoneum, and lymph nodes. The 
pathological fi ndings of the lungs and mediastinum were 
also normal. Intraoperative ultrasonography of the liver 
and both kidneys showed no abnormality, and frozen 
sections of the liver and cytological examination of the 
peritoneal fl uid demonstrated no pathological fi ndings. 
On the basis of these fi ndings and the results of preop-
erative laboratory examinations, including peripheral 
complete blood count, chest X-ray, and CT scan of the 
chest, abdomen, and pelvis, we considered the tumor to 
be a primary CNS lymphoma. Thus, her liver and both 
kidneys were retrieved for transplantation.

The recipient was a 48-year-old man who underwent 
orthotopic liver transplantation (OLT) for decompen-
sated chronic liver disease secondary to hepatitis B 
infection. Before the OLT, the patient was seropositive 
(immunoglobulin G) for Epstein–Barr virus, cytomega-
lovirus, and herpes simplex virus, and seronegative for 
human immunodefi ciency virus. The immunosuppres-
sive regimen consisted of tacrolimus and prednisolone, 
and hepatitis B immunoglobulin and lamivudine were 
given as prophylaxis against hepatitis B virus infection. 
The patient presented 22 months after the OLT with 
cutaneous lesions in the neck, both legs, back, and 
abdomen, suggestive of KS (Fig. 1). A skin biopsy con-
fi rmed this diagnosis (Fig. 2). Human herpesvirus 8 
(HHV-8) was not isolated from the Kaposi lesions by 
polymerase chain reaction assay. We ruled out the 
presence of visceral lesions anywhere in the body by 
conducting a thorough work-up. The tacrolimus was 
progressively decreased and fi nally withdrawn, follow-
ing which, the liver graft function deteriorated. The 
patient suffered two attacks of acute cellular rejection, 
confi rmed by biopsies, during the next 4 months. To 
manage each of these attacks, steroid pulse therapy was 
given, starting with a loading dosage of 5 mg orally, fol-
lowed by a maintenance dosage of 2–3 mg/day. The siro-
limus target blood level was 10–20 ng/ml initially, and 
then 5–10 ng/ml after 3 months. We also treated the 
patient with concomitant ganciclovir therapy. During 
the next 4 months, the lesions persisted, but they did 
not multiply or grow. However, 26 months after the 
OLT, a physical examination revealed leg edema, 
ascites, pleural effusion, a weight gain of 6 kg, and jaun-
dice. A liver biopsy revealed mild sinusoidal congestion 
around the central vein. A second biopsy, done 2 weeks 
later, showed mild perivenular hepatocyte atrophy and 
fi brosis with centrilobular hemorrhagic necrosis (Fig. 3). 
Histological examination revealed venous outfl ow 
obstruction, although venography showed a patent infe-
rior vena cava and hepatic veins (Fig. 4). The subse-
quent clinical course, including graft failure, seemed to 

Fig. 1. Initial cutaneous lesions of Kaposi’s sarcoma

Fig. 2. Histopathological appearance of the cutaneous lesions 
of Kaposi’s sarcoma

Fig. 3. Histological fi ndings of centrilobular hemorrhagic 
necrosis and mild pericentral fi brosis
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be related to the rejection process that occurred after 
the reduction in immunosuppression therapy to combat 
the KS. We gave the patient diuretic treatment consist-
ing of furosemide 120 mg and spironolactone 100 mg 
daily, but there was no weight loss or decrease in ascites, 
which required frequent paracentesis. The serum biliru-
bin level increased to 19.4 mg/dl and the patient became 
comatose with poor coagulation function. An urgent 
re-OLT was performed 28 months after the original 
OLT and the patient recovered uneventfully. The his-
tological examination of the explanted liver revealed 
sub-massive parenchymal necrosis and hemorrhagic 
areas, but no KS lesions.

The immunosuppressive regimen after the second 
OLT consisted of sirolimus, mycophenolate mofetil, 
and prednisolone; however, within 11 months, the 
cutaneous lesions had begun to grow and multiply 
again (Fig. 5). Immunosuppressant therapy was subse-
quently stopped and a thorough workup again ruled 
out the presence of visceral lesions. His clinical condi-
tion progressively deteriorated and he died of multiple 
organ failure in the intensive care unit, 12 months after 
re-OLT. His family refused to consent for an 
autopsy.

Fig. 4. Venography confi rmed patency of 
the inferior vena cava (A), and right (B, 
C) and middle (D) hepatic veins

Fig. 5. The cutaneous lesions of Kaposi’s sarcoma grew pro-
gressively and multiplied

Discussion

Donors with a malignant CNS tumor account for 1%–
4% of the organ donor pool.3,4,7,12 Despite the consensus 
that these organs should not be transplanted because of 
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the risk of cancer transmission,5,13,14 the incidence of 
donor-related tumors is in fact extremely low.3–7 The 
donor-related tumor death rate is also low, particularly 
when compared with the waiting-list mortality,15 which 
would be increased further by the exclusion of donors 
with a malignant CNS tumor. Guidelines for the use of 
organs from donors with malignant CNS tumors were 
prepared recently in Europe on the basis of the Cincin-
nati Transplant Tumor Registry.1,16 These guidelines 
advise that organs from donors with a high-grade malig-
nant CNS tumor, including primary lymphoma, should 
not be used, and that organs from donors with a low-
grade malignant CNS tumor should be used only in very 
special or emergency situations. However, the Cincin-
nati Transplant Tumor Registry itself recognized a bias 
in its recruitment and acknowledged that the number of 
malignant CNS tumors actually transmitted is extremely 
small.4 Moreover, there is insuffi cient information and 
experience of organ transplants from donors with 
primary CNS lymphoma. The guidelines also did not 
take into account the donor organ shortage and deaths 
on the waiting list. Recent data show no differences in 
survival rates between recipients of organs from donors 
with cancer and recipients of organs from donors without 
cancer.17 Although malignant CNS tumors were once 
thought not to metastasize outside the CNS, it is now 
established that they occasionally do; at an estimated 
incidence of 0.4%–2.3%.18,19 Moreover, this incidence 
seems to be increasing with improved treatment strate-
gies and prolonged patient survival.

The risk of transmission of malignancy may be 
increased if craniotomy or shunt surgery has been per-
formed for the following reasons: A major craniotomy 
opens up direct, vascular, and lymphatic pathways for 
extracranial spread, whereas internal shunting proce-
dures provide a route for tumor dissemination. Major 
surgery and shunts allow cancer cells to access areas 
outside the CNS, and the extended survival of some 
patients treated effectively by aggressive multimodality 
therapy may allow these cells to become clinically 
evident. Overt spread via the shunt has been reported 
to occur 5 months to 3 years after shunt placement.2,3 
However, we do not know the incidence of microscopic 
spread via shunts and not all shunts transmit malignant 
cells. If the neoplasm is not in communication with the 
cerebrospinal fl uid, malignant cells will not spread along 
the shunt. Cases of successful transplantation of abdom-
inal organs from donors with a ventriculoperitoneal 
shunt or a history of craniotomy have been reported.20 
The pattern, timing, and incidence of spread appear to 
be the same, with or without a shunt.12 The safe interval 
from the time of CNS lymphoma diagnosis and inter-
vention until the time of organ procurement is as yet 
undefi ned; however, on the basis of this case, we suggest 
within 2 weeks.

Systemic dissemination of primary CNS lymphoma is 
rare, even if the disease is in an advanced stage, because 
the CNS is an immunological sanctuary. Neoplastic lym-
phocytes may be eradicated systemically by an intact 
immune system, but they fi nd relative protection within 
the CNS. The strikingly high incidence of primary CNS 
lymphoma in patients with acquired immunodefi ciency 
syndrome (AIDS), and others receiving immunosup-
pressant therapy, warrants serious investigation because 
these patients are not candidates for organ donation. 
Conversely, patients with an intact immune system may 
be considered for organ donation because it is unlikely 
that neoplastic lymphocytes would be present in their 
systemic circulation.

Our patient’s clinical course was complicated by 
the development of KS after an OLT from a donor 
with lymphoma. Interestingly, in the general popula-
tion, as many as 37% of patients with KS have other 
primary malignancies, particularly lymphomas.21 
According to one report, 26% of AIDS patients with 
non-Hodgkin’s lymphoma also had KS.22 An associa-
tion of tumors was also reported in transplant 
patients.10,11 In the Cincinnati Transplant Tumor Reg-
istry, 8 of 356 patients with KS also had lymphomas.23 
To the best of our knowledge, the development of KS 
after OLT from a donor with lymphoma has never been 
reported before. HHV-8, also known as KS-associated 
herpes virus, has been associated with all forms of KS.24 
The overall HHV-8 seroprevalence in liver-transplant 
recipients and donors was reported to be 2.5% and 
3.3%, respectively.25 However, we did not detect HHV-
8 in the Kaposi lesions on our patient. Several different 
treatments for KS have been proposed. One of the 
main approaches for transplant-related KS is to reduce 
or discontinue immunosuppression therapy, which is 
usually associated with regression of the lesions. 
However, this approach is of course diffi cult for liver 
transplant recipients for whom graft loss resulting from 
a reduction in immunosuppression would mean death 
unless retransplantation was performed.23,26 Our patient 
survived for another 14 months after conversion from 
tacrolimus to sirolimus and ganciclovir therapy, but 
then experienced the same scenario. Different treat-
ments for KS together with reduction in immunosup-
pression have been proposed, including radiation 
therapy or chemotherapy.27

Recipients of grafts harvested from donors with 
malignant CNS tumors must be followed up closely for 
2 years after transplantation. Donor-related malignancy 
in the recipient of an organ from donors with malignant 
CNS tumors after 17 months of follow-up has never 
been described.4,16 The danger of inadvertently trans-
mitting tumors from donor to recipient needs to be 
viewed in perspective: compared with the benefi ts of 
organ transplantation, the risk of malignancy transmis-
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sion seems low. In most reported cases the risks were 
not appraised adequately and it is likely that appropri-
ate predonor evaluation was not done. With appropri-
ate screening for possible lymphoma dissemination, 
patients with high-grade primary CNS lymphoma and a 
history of ventriculoperitoneal shunt and craniotomy 
may be accepted as donors.
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