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DONORS WITH CENTRAL NERVOUS SYSTEM MALIGNANCIES:
ARE THEY TRULY SAFE?

JOSEPH F. BUELL, JENNIFER TROFE, GOPALAN SETHURAMAN, MICHAEL J. HANAWAY, THOMAS M. BEEBE,
THOMAS G. GROSS, RITA ALLOWAY, M. ROY FIRST, AND E. STEVE WOODLE

Background. In an era of organ shortage, the use of
expanded or marginal donors has been attempted to
increase transplantation rates and diminish waiting
list mortality. One strategy is the use of organs from
patients with a history of or active central nervous
system (CNS) tumor.

Methods. Sixty-two recipients were identified as the
recipients of organs from donors with a history of or
active CNS malignancy. Patient demographics, donor
tumor management, incidence of tumor transmission,
and patient survival were examined.

Results. Of the organs recovered and transplanted
from donors with astrocytoma, 14 were associated
with at least one risk factor including high-grade tu-
mor (n�4), prior surgery (n�5), radiation therapy
(n�4), and systemic chemotherapy (n�4). One tumor
transmission was identified at 20 months posttrans-
plant with the patient expiring from metastatic dis-
ease. Twenty-six organs were transplanted from glio-
blastoma patients with 15 demonstrating risk factors
including high-grade tumor (n�9) and prior surgery
(n�10). Eight transmissions were identified with a
range of 2 to 15 months posttransplant, with seven
patients dying as the result of metastatic disease.
Seven organs were used from donors with a medullo-
blastoma. Three transmissions were identified at a
range of 5 to 7 months, all associated with ventriculo-
peritoneal shunts. Two medulloblastoma recipients
died as the result of metastatic disease, whereas the
third is alive with diffuse disease. The rate of donor
tumor transmission, in the absence of risk factors, was
7%, whereas in the presence of one or more risk factor
this rate dramatically rose to 53% (P<0.01).

Conclusions. Organs from donors with CNS tumors
can be used with a low risk of donor tumor transmis-
sion in the absence of the following risk factors: high-
grade tumors, ventriculoperitoneal or ventricu-
loatrial shunts, prior craniotomy, and systemic
chemotherapy.

Transplantation has become the treatment of choice in
most patients with end-stage organ disease, with more than
80,000 patients in the United States awaiting a solid-organ
transplant in the year 2002. This increase in organ demand
has resulted in dramatically increased waiting times for ca-
daveric organs. Although the demand for organs has grown
dramatically during the last decade, the availability of or-

gans has not experienced a comparable increase (1, 2). The
resulting increased wait times have led to increased wait-list
death rates, prompting many transplant programs to con-
sider the aggressive use of marginal donors as a means for
expanding the organ donor pool (3). Because the risk of tumor
transmission from donor-related central nervous system
(CNS) malignancies remains unidentified, the use of these
marginal donors remains controversial (4–7).

Historically, transplant surgeons have been reluctant to
accept organs from donors with a history of CNS malignancy,
largely because of the absence of substantive or nonconflict-
ing data defining the true risk of tumor transmission. A
report released by the Scientific Registry of Transplant Re-
cipients (SRTR) initially reported no instances of donor-
transmitted malignancy in its study population. This report
contained a subset of 188 organ recipients who received their
grafts from organ donors with a history of or active CNS
malignancy (8). Subsequent to this initial report, Kaufman et
al. acknowledged the presence of recipients with donor-trans-
mitted malignancies in the SRTR data, noting that several of
the organ recipients had developed malignancies from non-
CNS donors, but they failed to identify a single case of donor
transmission in the CNS donor population (9, 10). These
findings led the SRTR to conclude that there was a negligible
risk for tumor transmission from CNS malignancy donors,
and that the use of such donors should be liberalized. How-
ever, the observations and conclusions from these studies
indicating such a blanket strategy of accepting CNS malig-
nancy donors may be potentially dangerous, because data
from the Israel Penn International Tumor Registry (IPITTR)
and other reports indicate that there is a real occurrence of
tumor transmission, and that there may be identifiable risk
factors associated with tumor transmission. Moreover, the
conclusions from the SRTR study may have been flawed or at
least compromised by several factors, including the (1) ab-
sence of tumor histology data, (2) failure to analyze risk
factors for transmission, (3) underreporting of tumor trans-
mission in recipients, and (4) traditional practice of avoid-
ance of high-risk donors. A similar study involving a series of
28 organs transplanted from donors with CNS malignancies
(astrocytomas, glioblastomas, or medulloblastomas), con-
ducted by the Australia and New Zealand Combined Dialysis
and Transplant Registry (ANZODR), also reported an ab-
sence of donor transmission of malignancy (11). These results
are in contrast with data reported by several individual cen-
ters and the IPITTR, in which donor CNS tumor transmis-
sions were identified and attributed to donor risk factors,
including ventriculoperitoneal or ventriculoatrial shunting
or high-grade histology of these lesions (12–16). Conflicting
reports such as these have created further controversy and
confusion in the transplant community concerning the use of
organs from donors with CNS malignancies. This study adds
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clarity to this controversy, by focusing on the impact of tumor
histology and donor risk factors on tumor transmission in an
attempt to provide a substantive means for evaluating the
use of donors with active or previous CNS malignancies.

MATERIALS AND METHODS

A retrospective review of more than 17,000 cases reported to the
IPITTR from 1970 to 2002 was performed. All donors with CNS
malignancies were evaluated for primary tumor grades and histol-
ogy, stage of malignancy, extent of surgical excision, radiation ther-
apy, and chemotherapy. In the donor review, potential transmission
risk factors were examined including prior therapeutic interventions
such as ventriculoperitoneal or ventriculoatrial shunts. Recipient
demographics were also examined including age, gender, time from
transplant to confirmed tumor transmission, presence of localized or
metastatic disease, organ transplanted, immunosuppression used,
morbidity, and mortality.

Univariate analysis was performed to determine which risk fac-
tors or combinations of risk factors were the strongest predictors of
donor cancer transmission. Actuarial survival and time to donor
transmission were examined. Statistical evaluations were performed
using the Student t test or chi-square analysis. All data are pre-
sented as mean � the standard deviation. A P value of less than 0.05
was considered statistically significant.

RESULTS

Sixty-two organs were transplanted from 36 organ donors
with malignant CNS potential. Grafted organs included 35
kidneys, 12 hearts, 10 livers, 2 pancreas, and 3 lungs. The
histologic distribution of tumors identified in the 36 organ
donors included 16 astrocytomas, 15 gliomas or glioblastoma,
three medulloblastomas, and two cerebellar tumors. Twenty-
four of the 36 donors received some form of cancer therapy
before organ donation. These therapies included ventriculo-
peritoneal or ventriculoatrial shunts (n�12), extensive cra-
niotomy (n�6), radiation therapy (n�4), and chemotherapy
(n�2).

Astrocytoma

Of the 25 organs recovered from donors with astrocytomas,
14 were associated with at least one risk factor: high-grade
histology (grade III or IV; n�4), prior surgical intervention
(n�5), radiation (n�4), or chemotherapy (n�4). A single
episode of donor-transmitted malignancy was identified, oc-
curring at 20 months posttransplant (Fig. 1), The sole factor
associated with transmission was a high histologic (grade III)
lesion in the donor. The recipient developed metastatic dis-
ease and died from progressive disease 80 months posttrans-
plantation (Fig. 2).

Glioblastomas

Twenty-six organs were transplanted from donors with
gliomas or glioblastomas. Eight organs were recovered from
donors with a grade III or IV glioblastoma, whereas the
remaining 18 organs were from donors with gliomas. High-
grade glioblastoma multiforme lesions were defined as grade
IV glioblastomas. Fifteen patients received organs from do-
nors with at least a single risk factor associated with the
potential for malignancy transmission. These include prior
surgical intervention (n�10) or high-grade malignancies
(n�9). Eight transmissions were identified, with all appear-
ing between 2 and 15 months posttransplant (Fig. 1). Three
of the eight cases of malignancy transmission were confined

to the allograft (two kidney and one liver). Both kidney re-
cipients underwent graft nephrectomy. One recipient was
rendered disease-free, whereas the other developed meta-
static disease and died from metastatic tumor. The liver
recipient died after developing liver failure. The remaining
five cases of donor transmission resulted in patients dying
between 6 and 26 months posttransplant (Fig. 2).

Medulloblastomas

Seven organs were transplanted from donors with medul-
loblastomas. Three donors had ventriculoperitoneal shunts,
and all of the organ recipients developed malignancies, oc-
curring between 5 and 7 months posttransplant (Fig. 1). Two
recipients died of progressive disease at 26 months posttrans-
plant, and the third patient was alive with diffuse metastatic
disease at last report (Fig. 2).

FIGURE 1. Incidence of donor-transmitted central nervous
system (CNS) malignancies.

FIGURE 2. Survival after transplantation from a donor with a
CNS malignancy.
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Other Central Nervous System Malignancy Donors

The patients in the last group demonstrated miscellaneous
tumors including a pineal malignancy, two cerebellar malig-
nancies, and one unspecified primary brain malignancy. Two
donor transmissions occurred in this group, both arising from
donors with cerebellar malignancies. One of the two recipi-
ents died from progressive disease, and the other patient was
alive at last follow-up.

Donor Risk Factors Associated with Transmission

Risk factors associated with donor transmission of malig-
nancy were examined in 14 recipients who experienced do-
nor-transmitted malignancies. These risk factors included
ventriculoperitoneal shunts (n�5), high-grade tumors (n�6),
extensive craniotomies (n�3), and cerebellar lesions (n�2).
Thirty-three patients had at least one risk factor present; 14
of those had two risk factors. When a single risk factor was
present, the donor malignancy transmission rate was 36%,
whereas two risk factors resulted in an equivalent transmis-
sion rate of 43%. As an independent factor, a high-grade
malignancy was associated with a 43% transmission rate. In
the absence of risk factors, the incidence of donor-transmit-
ted malignancies was 7% (Fig. 3).

DISCUSSION

A shortage of donor organs has led transplant programs to
consider the increased use of organs from marginal donors
(3). The use of organs from donors with an active or historic
malignancy remains controversial. In 2001, the SRTR re-
ported that organs used from donors with CNS tumors com-
prised the greatest proportion of all donors with a history of
malignancy (15–17). A recent report from the SRTR, with a
2-year mean follow-up, failed to identify a single instance of
donor-transmitted malignancy in 188 transplant recipients
of organs from donors with CNS malignancies (9). The re-
port’s conclusion, that there is minimal risk of donor-trans-
mitted CNS malignancy, is of concern, because the risk of
CNS tumor transmission previously reported by our group

and a cluster of case reports is not zero, as their data indi-
cate. A number of potential factors may explain the differ-
ences in the SRTS and IPITTR observations, compromised
principally by a lack of tumor histology data. The first factor
may be linked to the lack of distinction between benign and
malignant tumors for most patients in the SRTS series. Only
35 patients demonstrated tumors identified with histologies
classified as astrocytomas, gliomas, or medulloblastomas,
whereas the histologic grades for all tumors were not known.

A report from the ANZODR also concluded that there were
no definitive cases of CNS donor-transmitted malignancies
(11). In this study, 46 recipients of organs from donors with
CNS tumors included 18 benign tumors and 23 malignant
lesions (astrocytomas, gliomas, or glioblastomas, and medul-
loblastomas) (Table 1). When examined, 11 organs originated
from donors with a single risk factor or multiple risk factors
identified.

In sharp contrast, this current series demonstrates the trans-
mission rate was 36% for high-risk donors and 23% for the
overall series. A number of reports have documented that CNS
malignancies can be transmitted during organ transplantation
(4–7). In early experiences, the use of donors with metastatic
cancer was not infrequent, with fatal outcomes often observed
(12–15). Those donor malignancies associated with the highest
transmission and mortality rates were melanoma and chorio-
carcinoma (13–15). During the last decade, Penn has reported
both the local extension and distant spread of donor-transmit-
ted malignancies in multiple organ recipients (12–15). The risk
of donor-transmitted malignancy has led to caution in the use of
donors with CNS and other tumors. However, reports of these
donors being used without tumor transmission remain contro-
versial. The present study characterizes the risk factors associ-
ated with donor-transmitted malignancies as a means to pro-
vide the transplant community with reasonable guidelines for
the use of these marginal donors.

In a retrospective study of patients with primary brain
malignancies in the nonimmunosuppressed neurosurgical
population, 24 of 282 metastases were identified as sponta-
neous extracranial metastases (18). Most cases with tumor
dissemination were attributed to a specific event, namely,
surgical disruption of the blood brain barrier by craniotomy
or radiation chemotherapy. In addition, the presence of ven-
triculoatrial or ventriculoperitoneal shunts has been anec-
dotally reported as a risk factor for metastatic tumor trans-
mission in the neurosurgical literature. There is, however,
uncertainty over the impact of new minimally invasive tech-
niques, such as gamma knife technology and stereotactic
biopsy. These less invasive procedures may have a minimal
impact on the blood-brain barrier integrity, thereby reducing
the risk of tumor dissemination.

In contrast with other studies, the current study describes
a number of documented cases of donor-transmitted malig-
nancies. Moreover, this experience identified several risk
factors associated with tumor transmission. In the absence of
identifiable risk factors, a low transmission rate of 7% was
noted. However, in the presence of a single risk factor, the
incidence of transmission varied from 36% to 43%. In the
presence of two risk factors, the transmission rate did not
increase, demonstrating that the effect of multiple risk fac-
tors was neither additive nor synergistic.

The IPITTR data are in distinct contrast with the SRTR and
ANZODR data. One possible explanation for these differences

FIGURE 3. Transmission rates in the presence or absence of
risk factors.
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may be in the nature of each registry. The SRTR and ANZODR
registries identify patients through mandatory reporting, thus
underreporting may occur. An example of this underreporting
was identified in a preliminary study from the University Renal
Research and Education Association, which identified that the
SRTR captured approximately half of the cancer cases recorded
in patient-linked Surveillance, Epidemiology, and End Results
Program data from a single United Network for Organ Sharing
region (19). In contrast, the IPITTR, a longstanding registry
with an international component, is an event-based registry.
Event-based registries may result in higher event incidences,
and reporting of events may be over-represented compared with
the entire population at risk.

Another discrepancy between these three registry experi-
ences is the number of high-risk donors in each group. In the
SRTR report (8), the proportion of benign tumors, tumor grade,
and risk factors (e.g., surgery and shunts) were not reported. In
addition, the follow-up interval was short; the mean interval
from transplant to tumor dissemination in the IPITTR study
was unmet by most patients in the SRTR series. In the AN-
ZODR study, there was a similar lack of reporting of risk fac-
tors. All limitations aside, the available data indicate that there
is a real, but not clearly defined, risk of tumor transmission
from donors with CNS malignancies. The IPITTR study indi-
cates that donors with a higher potential for malignancy trans-
mission can be identified and potentially avoided. The conclu-
sion of the SRTR report is in agreement with this position.

A clearer definition of the risk of CNS tumor transmission
provides the basis for a rational decision by which transplant
physicians and surgeons in concert with their patients can
then decide whether the risk of proceeding with transplan-
tation of an organ from a donor with a CNS tumor is accept-
able. In such a decision, the risk of death on the waiting list
must be weighed against the risk of tumor transmission.
These decisions are easier in extra-renal transplant recipi-
ents, including end-stage heart, liver, and lung patients for
whom alternative external support systems do not exist and
organ shortage is profound. However, in the case of renal and
pancreas transplant recipients, these patients have the op-
tion to remain on dialysis and insulin therapy. Despite these
therapeutic and supportive measures, diabetics and dialysis
patients experience significant morbidity and mortality rates
on the waiting list. Data from the current series therefore
provide the basis for an open discussion so that a decision can
be made by the transplant surgeon, physician, and trans-
plant recipient regarding the acceptance of organs from do-
nors with CNS malignancies.

The findings of this study indicate the selective use of donors
with CNS tumors, that is, donors with low histologic grade
lesions or benign tumors. Donors with one or more risk factors
should be avoided or used only in cases in which a life-saving
transplant is urgently needed. The IPITTR data indicate that a
donor with a low-grade CNS malignancy (astrocytoma, glioblas-

toma, or medulloblastoma) in the absence of any known risk
factor carries a 7% risk of tumor transmission. Given that
SRTR and ANZODR data indicate a lower transmission rate,
this 7% rate may be an overestimation of the true risk. Thus,
the use of such organs may seem reasonable for the patient with
a high expected mortality on the wait list for a life-sustaining
organ transplant. The series indicates that donors with high-
grade malignancies, ventriculoatrial or ventriculoperitoneal
shunts, previous surgical intervention, or previous prolonged
chemotherapy carry a significant risk of tumor transmission,
and their use is discouraged.

REFERENCES

1. Kauffman HM, McBride MA, Graham WK, et al. United Network for Organ
Sharing Data Update, 1988–1995. Transplant Proc 1997; 29: 122.

2. Smith CM, White RR, Baker AS, et al. 1997 Annual Report of the US
Scientific Registry for Transplant Recipients and Organ Procurement and
Transplantation Network. Washington DC: US Department of Health and
Human Services; Richmond, VA: United Network for Organ Sharing.

3. Kauffman HM, Bennett LE, McBride MA, et al. The expanded donor
transplant. Transplantation 1997; 11: 165.

4. Lefrancois N, Touraine JL, Cantarovich D, et al. Transmission of medul-
loblastoma from cadaver donor to three organ transplant recipients.
Transplant Proc 1987; 19: 2242.

5. Ruiz JC, Cotorruelo JG, Tudela V, et al. Transmission of glioblastoma
multiforme to two kidney transplant recipients from the same donor in
the absence of ventricular shunt. Transplantation 1993; 55: 682.

6. Jonas S, Bechstein WO, Lemmens HP, et al. Liver graft-transmitted
glioblastoma multiforme. A case report and experience with 13 multi-
organ donors suffering from primary cerebral neoplasia. Transpl Int
1997; 9: 426–429.

7. Fecteau AH, Penn I, Hanto DW. Peritoneal metastasis of intracranial glio-
blastoma via a ventriculoperitoneal shunt preventing organ retrieval: case
report and review of the literature. Clin Transplant 1998; 12: 348.

8. Kaufman HM, McBride MA, Delmonico FL. First report of the United
Network for Organ Sharing Transplant Tumor Registry: donors with a
history of cancer. Transplantation 2000; 70: 1747.

9. Kaufman HM, McBride MA, Cherikh WS, et al. Transplant Tumor Regis-
try: donor related malignancies. Transplantation 2002; 74: 358.

10. Kaufman HM, McBride MA, Cherikh WS, et al. Transplant Tumor Reg-
istry: donors with central nervous system tumors. Transplantation
2002; 73: 579.

11. Chui AKK, Herbertt K, Wang LS, et al. Risk of tumor transmission in
transplantation from donors with primary brain tumors: an Australian
and New Zealand Registry report. Transplant Proc 1999; 31: 1266.

12. Penn I. Transmission of cancer from organ donors. Nefrologia 1995; 15: 205.
13. Penn I. Transmission of cancer from organ donors. Ann Transplant 1998; 2: 7.
14. Penn I. Donor transmitted disease: cancer. Transplant Proc 1991; 23: 2629.
15. Penn I. Questions about the use of organ donors with tumors of the central

nervous system. Transplantation 2000; 70: 249.
16. DeAngelia LM. Brain tumors. N Engl J Med 2001; 344: 114.
17. Smith CM, Beasley GG, Cheng Y, et al. Annual report of the U. S. scientific

registry for transplant recipients and the organ procurement and trans-
plantation network. Bethesda, MD: U. S. Dept of Health and Human
Services, 2000.

18. Hoffman HJ, Duffner PK. Extraneural metastases of central nervous
system tumors. Cancer 1985; 56: 1778.

19. Port F. Preliminary data from the University Renal and Educational
Association presented at the ASTS Third Annual Winter Symposium on
Tumors and Transplantation, Miami, FL: January 25, 2003.

TABLE 1. Donor malignancy transmission: Registry experiences

Organs Benign tumors
(%)

Astro/glio/medulo
(%)

High-grade
tumors (%)

Organs w/risk
factor

Transmission
rate

SRTR8 188 NR 35 (19%) NR NR 0 (0%)
Australian11 46 18 (39%) 23 (50%) NR 11 (24%) 0 (0%)
IPITTR 62 0 (0%) 58 (94%) 14 (23%) 33 (53%) 14 (23%)

SRTR, Scientific Registry of Transplant Recipients; IPITTR, Israel Penn International Tumor Registry.
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