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BRIEF REPORT

The use of DNA typing to clarify the origin
of metastatic carcinoma after renal

transplantation

A clinical and medico-legal problem

Abstract We present an unusual
diagnostic problem in a transplant
patient whose failed renal transplant
was found to contain undifferen-
tiated carcinoma. When the patient
later developed metastatic renal
carcinoma, he began legal proceed-
ings against the hospital for the
transmission of a tumour with his
renal transplant. He subsequently
died of carcinomatosis. Post-mortem
examination revealed acquired re-
nal cystic disease in his native kid-

neys with a 1-cm adenocarcinoma
arising from the wall of one of the
cysts. We used DNA typing to de-
termine the origin of the metastatic
tumour and resolve the medico-legal
problem.
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Introduction

The origin of carcinoma developing in patients after re-
nal transplantation can pose a diagnostic dilemma. Pa-
tients are at risk of carcinomas inadvertently introduced
via the transplant and of de novo tumour development
promoted by immunosuppression, as well as from renal
adenocarcinoma developing in acquired renal cystic dis-
ease of end-stage renal failure.

Case report

A 48-year-old Egyptian male presented with end-stage renal failure
due to amyloid disease resulting from familial Mediterranean fever.
After 3 years on haemodialysis he received a renal transplant from a
60-year-old woman who had died of a cerebrovascular accident.
Donor post-mortem confirmed the cause of death as cerebral hae-
morrhage, and no other abnormalities were noted. The transplant
functioned immediately, and a mild episode of rejection was re-
versed with high-dose steroid treatment.

The contralateral kidney was transplanted into a young male in
the donating hospital. During an episode of acute rejection, a trucut
needle biopsy was performed. This revealed the presence of un-
differentiated tumour. The patient died of widespread carcinoma-

tosis 3 months after transplantation. A post-mortem examination
confirmed the transplant kidney to be the source of the metastatic
tumour.

Three months after transplantation our patient presented with
frank haematuria, rapidly deteriorating renal function and pain
over his transplant kidney. Irreversible rejection was diagnosed and
a transplant nephrectomy was performed. Histology revealed mul-
tiple foci of undifferentiated carcinoma. Karyotyping studies in-
dicated that this tumour had arisen from his female donor. A CT
scan showed no evidence of metastases. Multiple smallécysts were
identified in his shrunken native kidneys, t}/pical of acquired renal
cystic disease of end-stage renal failure [4¢5]. Regularly follow-up
showed no clinical signs of tumour.

Two years later the patient received a second kidney transplant
that failed on the 3rd postoperative day due to renal vein thrombo-
sis, which histological examination determined to be secondary to
acute rejection.

Four years later he became increasingly unwell with general
malaise and a weight loss of 5 kg in 2 weeks. He had non-specific
chest and abdominal pain, and examination showed lymphadeno-
pathy in the left supra-clavicular fossa. A CT scan showed wide-
spread lymphadenopathy involving the abdominal and mediastinal
para-aortic nodes. There were no deposits in the liver, spleen or
lungs. The appearance of the native kidneys was unchanged. A cer-
vical lymph node biopsy showed moderately differentiated carci-
noma of probable renal origin.

Following diagnosis of the metastatic tumour, the patient’s soli-
citors instituted legal proceedings against the Health Authority for
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Fig.1 DNA fingerprint of na-
tive kidney tumour (/eft) and
metastatic lymph node (right).
Differences in intensity of band

staining are due to a larger sam- ==
ple of lymph node tissue. There - .
-

are no differences in the loca-
tion or number of DNA bands

implanting a kidney 6 years beforehand that had led to the devel-
opment of metastatic carcinoma.

The patient was treated with medroxyprogesterone in high dos-
age, but with no resolution of the tumour mass and he died 4 months
later. Post-mortem examination confirmed widespread malignant
lymphadenopathy. The native kidneys had acquired renal cystic
disease and careful dissection revealed a 1-cm tumour in the right
kidney. Histology showed clear cell adenocarcinoma histologically
similar to that seen in the cervical lymph node. The tumour pre-
viously identified in the first transplanted kidney was less differ-
entiated, but it could not be stated with certainty on histological
criteria alone that the metastatic tumour had not originated from
the first transplant.

Following his death, the patient’s widow continued legal pro-
ceedings against the Health Authority and it was therefore neces-
sary to resolve the origin of the metastatic tumour. Initial attempts
to determine the karyotype of the tumour by in vitro culture of fresh
lymph node cells failed when the specimens became infected.
Biopsy material from the native renal tumour and the lymph node
metastasis were then subjected to DNA typing. This technique re-
cognises multiple fragments derived from a large number of auto-
somal loci dispersed throughout the human genome such that the
pattern of bands formed is unique to each individual, a so-called
DNA fingerprint [6]. DN A was isolated from the tissue samples by a
standard proteinase K and chloroform-ethanol extraction method.
The extracted DNA was digested by the restriction enzyme Hae II1.
Equal amounts of the resultant fragments were electrophoresed on
a 1% agarose gel for 48 h and then, following Southern blotting,
were hybridised with the P¥-labelled Jeffreys’ probe 33.6. The re-
sulting autoradiograph (Fig. 1) showed no differences in the DNA
fingerprint pattern between the involved lymph node and the tu-
mour from the patient’s native kidney.

Discussion

The transmission of tumour cellsin a transplanted kidney
is a rare problem but one that became apparent early in
the history of transplantation [8, 9]. Although a thorough

examination of the kidneys is performed before trans-
plantation, small tumours or disseminated tumour cells
lodging within the kidney are not visible.

Experience of donor-transmitted carcinoma is lim-
ited. Data from the Cincinnati Transplant Tumour Reg-
istry show that of 142 patients notified as receiving or-
gans from donors subsequently found to have tumour at
autopsy, 45 % developed malignancies, and in 62,5 % of
these patients, the disease spread beyond the graft [10].
Graft nephrectomy and discontinuation of im-
munosuppression led to cure in 4 of the 14 patients in
whom it was performed.

Immunosuppression itself can facilitate sub-clinical
tumour growth. Suppression of the recipient’s T lym-
phocytes and cytokines will promote malignancy of all
organs, but particularly of the skin and lymphoreticular
system [11]. It is estimated that transplant recipients
have a 100 times greater risk of developing cancer than
the age-matched general population [7], with renal tu-
mours occurring nine times more frequently than ex-
pected [12].

Renal adenocarcinoma also occurs in acquired renal
cystic disease of end-stage renal failure [4]. This condi-
tion appears to be an inevitable consequence of chronic
uraemia relating to the duration of the uraemia rather
than to the cause. The incidence of renal carcinoma in
dialysis patients is 40 times greater than in an age and
sex-matched population [5].

In this unusual case, it was known that a tumour was
transplanted with the first kidney. Whilst the patient was
alive there was no evidence of a primary tumour or me-
tastases. Only after his death 6 years later was the pre-
sence of the small adenocarcinoma arising in a native
kidney with acquired renal cystic disease discovered.
Even so, it was not possible on histological grounds to be
certain as to which of these tumours had given rise to the
metastases. It was conceivable that the original tumour
may have seeded to the para-aortic lymph nodes and
that, following removal of the main tumour bulk together
with cessation of immunosuppression, these deposits re-
mained dormant for some years, escaping immunological
surveillance before developing 4As metastases. Alter-
natively, the transplanted tumour may have regressed
completely following transplant nephrectomy, and later
the small adenocarcinoma developing in the native kid-
ney may have metastasised.

Transplantation of a malignancy could arguably be
cause for litigation, whereas spontaneous development
of a tumour in the patient’s own kidney could not. We are
not aware of any legal precedent on this matter. Because
the DNA fingerprints, which were taken from the meta-
static tumour and the tumour arising in the native cystic
kidney, were identical, it could be stated with near cer-
tainty that the metastatic tumour originated from the
native acquired renal cystic tumour and not from the
transplanted tumour.
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DNA typing has already been accepted as evidence in
legal cases involving identification of murder suspects
and rapists [3], as well as in the resolution of questioned
paternity [7] in the United Kingdom and in the United
States. Accurate figures about probabilities of a random
match between two DNA fingerprints are not available
as large-scale population studies have not yet been per-
formed [2]. Estimates based on the “ceiling” principle to

determine the probability of random matching range
from 1 in 177,000 for two individuals from within the
same closed ethnic group to 1 in 300 million for two ran-
domly selected individuals [1]. Following the revelation
of this information, the legal proceedings were dropped
and the coroner completed the death certificate as death
from metastatic renal adenocarcinoma from a primary
tumour of the native end-stage kidney.
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