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Abstract
Background: Renal cell carcinoma (RCC) commonly metastasizes, and unusual sites of spread are characteristic. However, metastatic RCC without an identified
primary site is extremely rare, and only a few cases have been documented. We report the first case of clear cell RCC identified in retroperitoneal, supraclavicular, and
mediastinal lymph nodes (LN) without a primary site in a kidney transplant patient.
Case report: A 68-year-old patient presented with abdominal pain accompanied by weight loss, decreased appetite, and night sweats 6 months post female living
donor kidney transplant. A CT scan revealed retroperitoneal, supraclavicular, and mediastinal lymphadenopathy. An excisional supraclavicular LN biopsy stained for
markers consistent with RCC (pancytokertain, PAX8, CD10, and vimentin). Subsequent karyotyping revealed a female aneuploid cell line and raised suspicion for a
donor derived RCC. A primary site for the RCC could not be identified on imaging of the native and allograft kidneys. The patient expired waiting for the pathology
report, and an autopsy was performed to identify the origin of the RCC. Autopsy could not identify a primary site and cytologic studies indicated that the cell line
was derived from the patient. Additional chromosomal abnormalities identified in the cytologic studies (loss of VHL, PBRM1, SETD2, BAP1, CDKN2A/B TP53)
narrowed the diagnosis to clear cell RCC.
Conclusion: Metastatic RCC can present without a primary site. IHC plays a vital role in making the diagnosis and cytologic studies can confirm the diagnosis and
exclude the renal allograft as the origin in a kidney transplant patient.

Introduction
Worldwide, renal cell carcinoma (RCC) is the ninth most common
cancer and has an annual incidence of approximately 300,000. At the
time of diagnosis, 25 to 30% of patients with RCC have metastases [14]. The metastases can involve any organ, and unusual sites of spread
are considered characteristic. Metastatic RCC without a primary site is
rare and only a few cases have been documented.
Renal transplant is the treatment of choice in end-stage renal
disease. Immunosuppression is required to improve graft survival, but
it can increase the risk of RCC. We present a case of clear cell RCC
with retroperitoneal, supraclavicular, and mediastinal lymph node
metastases without a primary site in a 68-year-old status post living
donor renal transplant patient.

Case Presentation
A 68-year-old male presented to the emergency department with
severe epigastric pain six months post living donor renal transplant
from his daughter-in-law. The patient had an uncomplicated transplant
course and was in his usual state of health until the onset of fatigue and
constant abdominal pain one week prior. He also reported weight loss,
decreased appetite, and night sweats. Past medical history included
hypertension, diabetes type II, basal cell carcinoma, and coronary
artery bypass surgery. The physical exam was unremarkable except
for jaundice and pallor. An abdominal CT scan, colonoscopy, and
esophagogastroduodenoscopy were performed several days earlier at
a different facility and did not show acute pathology. He was admitted
for further workup due to the severity of the abdominal pain.
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A repeat CT scan revealed retroperitoneal, supraclavicular, and
mediastinal lymphadenopathy. Post-transplant lymphoproliferative
disorder (PTLD) was suspected, and a retroperitoneal fine needle
biopsy was performed. The biopsy revealed vacuolated malignant cells
with nuclear enlargement, hyperchromasia with prominent nucleoli,
and easily identifiable mitotic figures (Figures 1-3). The tissue was
stained for a battery of markers (Table 1). Instead of a lymphoma, both
the immunohistochemistry (IHC) and morphology results suggested a
poorly differentiated carcinoma inconsistent with a primary site.
A PET scan was performed while the results for the retroperitoneal
core biopsy were pending. It showed PET-avid adenopathy beginning
at level of the thyroid cartilage and the left side of the neck extending
inferiorly into the mediastinum. There was additional adenopathy in
the retrocrural area bilaterally and in the peritoneum left of the aorta.
The PET scan results and the patient’s clinical picture of weight loss,
decreased appetite, and night sweats were suggestive of a high-grade
B-cell lymphoma. An excisional supraclavicular lymph node biopsy
was performed because of the conflicting findings.
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Flow cytometry of the biopsy was negative for B-cell
monoclonality and T-cell aberrancy, ruling out a high-grade B-cell
lymphoma. Microscopy was consistent with RCC and showed highly
anaplastic cells with some nesting but no definite gland formation.
The biopsy stained positive for markers most consistent with RCC
(Table 1). An abdominal CT scan was suspicious but not conclusive for
a primary site on both kidneys. Pre-donation and pre-transplant CT
scans were reviewed, but no specific lesions were identified. The patient
was diagnosed with metastatic high-grade RCC with an unknown
primary site.

Figure 1. Ct abdomen without contrast showing enlargement of the left para-aortic LN

To determine whether the metastatic RCC foci were donor derived
(XX) or recipient derived (XY), karyotyping was performed. Analysis
identified one normal male diploid cell line and an aneuploid female
cell line. The remaining cultured cells were used for a comparative
genomic hybridization and single nucleotide polymorphism (CGH/
SNP) studies to identify the tumor cell origin. However, there were
insufficient tumor cells present.
The patient’s health declined rapidly and he expired while waiting
for the pathology report, so tumor cells for the CGH/SNP studies could
not be harvested. A limited post-mortem that included examination of
Table 1. IHC Profile of Retroperitoneal Core Biopsy and Supraclavicular Excisional Biopsy
Antibody Stain

Retroperitoneal core
Supraclavicular excisional
biopsy
biopsy
Typical Carcinoma Markers

Pan-keratin

+

+

Oscar Keratin

+

+

EMA

Typical Renal Markers

+

PAX8

+

+

CD10

+

Vimentin

+
Other Markers

ALK

-

Calretinin

-

CD3

-

-

CD20

-

-

CD30

-

-

CD31

-

+

CD34

+

CD45
Figure 2. Whole body PET CT showing avid uptake in the left supraclavicular LN,
mediastinal LN and para-aortic LN

-

CDX2

-

CK2

-

CK7

-

CK10

-

Desmin

-

GATA3

-

Hep-Par1
FL-1

-

Mart1

-

p40

-

PAX5

-

PLAP

-

PSA

-

PSAP

-

Synaptophysin

-

S100
Figure 3. Ct scan of chest with IV contrast, coronal section showing enlarged mediastinal LN
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-

-

S1100

-

TTF1

-

-
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both native and donor kidneys was performed to clarify the origin of
the tumor cells and determine the primary site.
The left native kidney showed a benign leiomyoma with cortical
atrophy, and the right native kidney showed a simple renal cyst
with cortical atrophy. The renal allograft had transplant associated
glomerulopathy. Microscopic examination revealed that both the
native kidneys had glomerular sclerosis, KW lesions, and thyroidization
consistent with diabetic nephropathy and ESRD. A malignant tumor
in the renal parenchyma of the native or allograft kidney was not
identified.
The tissue samples from the right native kidney, allograft kidney,
and supraclavicular lymph node were sent for cytologic examination.
The native kidney matched 11 of 11 informative markers of the
supraclavicular lymph node, while only matching 1 of 11 markers of
the allograft kidney. This indicated that the tumor originated from
the patient’s cell line. Additionally, chromosomal microarray analysis
revealed a complex XY karyotype that was consistent with a duplicated
X chromosome and a mosaic loss of the Y chromosome. This further
confirmed that the tumor origin was from the patient. Additional
tumor mutation screening of the supraclavicular lymph node identified
chromosomal abnormalities including loss of chromosome 1p
(including ARID1A), chromosome 3 (including VHL, PBRM1, SETD2,
BAP1), chromosome 9 with concurrent loss of 9p21.3 (resulting in
homozygous deletion of CDKN2A/B) and chromosome 17p13.2q21.3
(including TP53). These results were consistent with clear cell RCC
with a cytogenic match to the native tissue.

Discussion
Kidney transplant patients are prone to malignancy because they
have a history of renal disease and are immunosuppressed. Cancer
has a 10-year incidence rate of 20% in this population [5]. PTLD is the
second most common type of malignancy in solid organ transplants
[6]. It was suspected initially because PTLD frequently presents
as lymphadenopathy and can cause abdominal pain. However,
microscopy and IHC revealed a poorly differentiated neoplasm most
consistent with high-grade RCC instead.
The next step was to determine the origin of the RCC. The native
kidneys of transplant patients can develop RCC at a rate that is 10 to
100 times the general population [7]. Although less prevalent, RCC can
also develop in the allograft kidney as a result of de novo mutations or
transmission of occult malignant cells. It is important to identify the
origin of the malignant cells because the donor may have residual tumor
present or be at risk for a high-grade neoplasm. Initial karyotyping
results revealed the presence of an aneuploidy female cell line. This
finding made further studies necessary because errors in replication
and loss of chromosomal stability in malignant cells can result in a
female cell line [8]. Cytological examination of supraclavicular lymph
node post autopsy determined that the female cell line resulted from a
duplicated X chromosome and a mosaic loss of the Y chromosome. The
results clarified that the cell line came from the patient, and the donor
was determined to not be the origin of the cancer.
The diagnosis of metastatic RCC is not straightforward due to the
morphological difference between the metastatic foci and the primary
origin site. IHC is often used to assist in the diagnosis. It is not entirely
specific in poorly differentiated neoplasms, but a diagnosis may be
suggested by the markers present. The initial retroperitoneal core biopsy
was positive for Pan-kertain (OSCAR) and EMA, while negative for
CD45, PLAP, and synaptophysin (Table 1). This IHC profile suggests
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a carcinoma [9]. A lymphoma was ruled out because the neoplasm
was negative for CD45 [10]. Furthermore, the supraclavicular lymph
node excisional biopsy was positive for Pan-keratin, Pax8, CD10, and
vimentin, which is most consistent with RCC [11]. Although there
was suspicion, a primary renal site was not conclusively located on CT
scans.
After the patient’s death, a limited autopsy and cytogenic studies
were performed that confirmed the diagnosis of metastatic RCC
with no primary. The pathologist could not locate a tumor in the
renal parenchyma of the native or allograft kidneys. A chromosomal
microarray analysis revealed the loss of VHL, PBRM1, SETD2, BAP1,
CDKN2A/B, and TP53 genes, and narrowed the diagnosis of RCC
to the subtype of clear cell carcinoma. Mutations in these genes are
commonly implicated in clear cell RCC [12].
Metastatic RCC without a primary is extremely rare and has
been reported in a small number of case studies [2,3]. All cases
were identified by IHC staining, tumor sequencing, and a few with
molecular genetic analyses. Potential reasons for finding no primary
site can be that the lesion remains occult, involutes or metastatic RCC
show less differentiated pattern [2]. Experts have identified differences
in molecular mechanisms between RCC and their metastases, which
can make the metastases more aggressive than the primary cancer
[13]. One study provided evidence that early and late metastases of
RCC show an increasingly varied genetic expression profile as the time
interval widens [14]. The altered profile of the metastases may result in
a metastatic lesion prior to the primary. Regardless of the mechanism,
IHC plays a key role in identifying RCC at a metastatic site when there
is no primary renal site identified.

Conclusion
Metastatic RCC without a primary site involvement is rare.
We report a unique case of a patient with a history of female living
donor kidney transplant who developed metastatic RCC without a
primary renal site. Additionally, this case represents the value of IHC
and karyotyping in supporting the correct diagnosis.
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