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Case Report

Renal Cancer Without Primary Cancer in the
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Abstract. We report a case of an isolated para-aortic retroperitoneal renal cell carcinoma (RCC) in the absence of a primary
cancer in the kidney. Single case reports in the literature have described extra-renal RCC in different locations with no
evidence of primary renal tumor. We present the initial presentation, diagnostic imaging, surgical treatment, and pathologic
evaluation. Immunohistochemistry demonstrated positivity for TFE3 and TFEB, both of which are Microphthalmia associated
transcription factors (MiT) associated with translocation RCCs. We hypothesize these few cases of extra-renal RCC represent
rare forms of translocation RCC.
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CASE

A 50-year-old Caucasian female presented to a lo-
cal E.D. for abdominal pain. The patient denied hem-
aturia, weight loss, night sweats or chills at that time.
On physical exam, the patient exhibited flank tender-
ness, but no palpable mass. CT scan demonstrated a
retroperitoneal mass. CT guided biopsy showed renal
cell carcinoma with clear cell features. Our review of
her outside scans revealed an 8 cm left retroperitoneal
mass, with no evidence of lesions in the right or left
kidney. The patient’s past medical history was pos-
itive for obesity, with BMI of 41. ECOG score was
0. The patient did not endorse any family history of
kidney malignancy or any other type of cancer.

∗Correspondence to: Ben Petrinec, MD, Urology Clinic, Build-
ing B, 1365 Clifton Road, Atlanta. GA 30322, USA. E-mail:
bpetrin@emory.edu.

Following her initial visit, a repeat CT abdomen
and pelvis (Fig. 1 and Fig. 2) with and without IV con-
trast was completed. The radiology report described
a ‘completely’ exophytic left pararenal mass with
involvement of renal vasculature. No clear involve-
ment of the left kidney was described. The scan
demonstrated left periaortic lymph node involvement
and a normal right kidney. No evidence of distant
metastasis was found. CT of the chest without con-
trast demonstrated small benign pulmonary nodules.

Three months later, our patient underwent an un-
complicated retroperitoneal mass resection with left
nephrectomy. Tumor was noted to be invading the
renal vein at the hilum as a renal vein tumor thrombus.
Pathology review showed no carcinoma in the renal
parenchyma or collecting system. None of the 12
lymph nodes dissected were positive for malignancy
and all margins were reported as negative. Currently,
the patient demonstrated no evidence of disease 6
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Fig. 1A. Pre-operative CT scan of left retroperitoneal mass, axial
view. B Pre-operative CT scan of left retroperitoneal mass, coronal
view. CT scan demonstrates left exophytic pararenal mass with
involvement of renal vasculature. As discussed in the text, no clear
involvement of the left kidney was evident. Left periaortic lymph
node involvement and a normal right kidney can be appreciated.

months after surgery on cross sectional imaging of
the chest, abdomen and pelvis.

GROSS DESCRIPTION

The left nephrectomy and retroperitoneal tumor
resection, weighed 944 gm, on gross pathologic
examination. Sectioning revealed an irregular multin-
odular dark red/black mass with intersecting fibrous
bands, located outside the kidney, within the renal

Fig. 2. Gross photograph of the renal tumor (black arrows) demon-
strating its location within the renal hilar soft tissue, outside the
renal parenchyma. Examination of the specimen demonstrated no
involvement the kidney, which was otherwise unremarkable. Mul-
tiple sections to demonstrate the relationship of tumor to renal
parenchyma were submitted and confirmed the carcinoma did not
involve the renal parenchyma.

Fig. 3. Hematoxylin and Eosin Stain showed a tumor composed of
clear cells arranged in nests, surrounded by delicate vasculature,
and cysts engorged with blood.

hilum adipose tissue (Fig. 3). The mass measured
6.2 × 5.5 × 4.4 cm, involved the renal sinus fat but
did not involve the pelvicalyceal system or ureter.
The mass invaded into the renal vein as a tumor
thrombus. The mass did not arise from or involve the
kidney, which was otherwise unremarkable. Multiple
sections to demonstrate the relationship of tumor to
renal parenchyma were submitted and confirmed the
carcinoma did not involve the renal parenchyma.

MICROSCOPIC DESCRIPTION

Microscopically the tumor appeared encapsulated
and was composed of clear cells arranged in tra-
beculae, nests and microcysts, separated by delicate
vasculature, in a hemorrhagic background (Fig. 4).
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Fig. 4. The tumor was positive for PAX-8, a nuclear stain confirm-
ing renal origin.

Fig. 5. Immunohistochemical stain for TFE3 showed nuclear
positivity, in keeping with an equivocal result necessitating the
exclusion of TFE3 associated renal cell carcinoma.

Neoplastic cells, had well-defined cytoplasmic mem-
branes, with abundant clear cytoplasm, vesicular
chromatin and prominent nucleoli, in keeping with
WHO/ISUP nuclear grade 3. Histologically, the dif-
ferential diagnosis was between clear cell renal cell
carcinoma and translocation associated renal cell car-
cinoma.

The carcinoma was positive for cytokeratin AE1/
AE3, confirming an epithelial origin for this carci-
noma, and PAX-8 nuclear positivity in keeping with
renal origin (Fig. 5). Diffuse nuclear positivity for
TFE3 (Fig. 6), an equivocal result, necessitated the
exclusion of Xp11 translocation-associated renal cell
carcinoma.

Thus, next-generation sequencing (NGS) using the
Archer FusionPlex was performed on the Ilumina
MiSeq instrument after RNA preparation. The Archer
Sarcoma Fusion Panel 26, which assesses the fusion
status of multiple genes involved in various sarco-
mas, detected a TFE3-ASPSCR1 fusion, confirming
the diagnosis of Xp11 translocation-associated renal
cell carcinomas.

DISCUSSION

Few cases of primary extra-renal RCC have been
reported. Several case reports have emerged that de-
scribe renal-type clear cell carcinoma (RTCCC) of
the prostate. In these reports, patients present with
hematuria or lower urinary tract like symptoms. Upon
workup, these patients lack primary mass in either
kidney, guiding authors towards the diagnosis of
RTCCC rather than metastatic disease. Morpholog-
ically and histologically, these tumors are described
to look like renal clear cell carcinoma [1–8]. Cases
of primary extra-renal RCC arising in peri-nephric
adipose tissue, the adrenal glands and adjacent to the
inferior vena cava have been described [9–12]. Tumor
characteristics and location from these cases are sum-
marized in Table 1. Terada et al. (2011) reported a
case in which a patient underwent nephrectomy for a
small 1 × 1 × 1 cm lower pole renal mass which was
located in perirenal adipose tissue [9]. The authors
described no connection to the kidney or collect-
ing system in any way. Authors describe the gross
appearance of the tumor as hemorrhagic and solid.
Histology and staining demonstrated clear cells posi-
tive for CD10,CD15, cytokeratin (CK) CAM5.2, CK
AE1/3, CK18, a-methyl CoA racemase (AMACR),
and Ki-67 (labeling index = 20%) but negative for
CK8, HMB45, inhibin, calretinin CD68, p53, TTF-
1, and CDX2. The authors do not mention TFE3
[9]. Similarly, Hasan et al. (2015) report a case of
clear cell RCC resected from an adrenal gland with
no primary renal tumor [11]. Gross examination of
this specimen was similar, with necrotic, hemor-
rhagic, fluid filled and cystic portions. The authors
described a mass attached to the adrenal gland, sep-
arate from kidney, ureter, or renal arterial supply. On
histological examination, tumor cells were described
as polygonal in shape, and having clear or pale
eosinophilic cytoplasm. Cells exhibited signs of high
mitotic activity. Immunohistochemistry (IHC) of the
tumor cells demonstrated positivity for CD 10 and
CK (though weakly). Cells were negative for chro-
mogranin, epithelial membrane antigen (EMA) and
inhibin. A case described by Li et al. (2019) detailed
the care of a patient in which RCC was located in
the right lateral side of the inferior vena cava in
the absence of lesions concerning for malignancy
in either kidney [12]. Examination of the specimen
revealed an 8 cm × 7 cm × 5 cm solid tissue with cap-
sule on portions of its surface. On microscopy, the
tumor tissue showed papillary arrangement and visi-
ble nucleoli. Results of IHC showed that tumor tissue
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Table 1
Summary of Tumor Characteristics from Extra-Renal RCC cases

Author Year Location TFE3/TFEB Pathologic
of Tumor Positivity Subtype

Singh et al. 2003 Prostate N/A Renal-type Clear Cell Carcinoma
Pal and 2007 Prostate N/A Renal-type Clear Cell Carcinoma

Chowdhury
Permi et al. 2011 Prostate N/A Renal-type Clear Cell Carcinoma
Terada et al. 2011 Peri-renal N/A Clear Cell RCC

adipose tissue
Hasan et al. 2015 Adrenal gland N/A Clear Cell RCC
Patne et al. 2015 Prostate N/A Renal-type Clear Cell Carcinoma
Wang and Xue 2015 Prostate N/A Renal-type Clear Cell Carcinoma
Sato et al. 2016 Prostate N/A Renal-type Clear Cell Carcinoma
Liao et al. 2018 Prostate N/A Renal-type Clear Cell Carcinoma
Han and Lim 2020 Prostate N/A Renal-type Clear Cell Carcinoma
Li et al. 2019 Adjacent to the TFE3 and Type II Papillary RCC

Inferior Vena Cava TFEB Positive
(absence of lesion
in either kidney)

Petrinec et al. 2021 Retroperitoneum TFE3 positive Translocation RCC

expressed CD10, CAIX, ECAD, CK7, P504S, TFE3,
TFEB, SDHB, CK20, Ki 67 (about 3%), PAX-8 and
PAX-2. This tumor was negative for Vim, CD117,
Ksp-Cadherin. Pathologic diagnosis was type 2 pap-
illary RCC. Of particular note, this tumor was positive
for TFE3 and TFEB, but no further studies to rule out
translocation associated renal cell carcinoma were
reported [12]. Nunes et al. described a case of a pat-
ient undergoing adrenalectomy for an adrenal nod-
ule. Pathologic diagnosis of the nodule was papillary
RCC. IHC was positive for RCC Ma, CK7, CD10,
and racemase and negative for CK20 and CD117.
Both kidneys appeared normal on MRI imaging, and
whole-body positron emission tomography was neg-
ative. A year later, the contralateral adrenal demon-
strated a lesion that was diagnosed as papillary RCC
[10].

Differential diagnosis during the course of workup
for these extrarenal RCC masses can be complica-
ted. Previous theories about the origin of extrarenal
RCC with no renal primary tumor have ranged from
remnant mesonephric duct to supernumerary kidney
with concomitant RCC formation. Fetal renal devel-
opment involves regression of the pronephros and
mesonephros while the metanephros become the
metanephric blastema, and eventually, the kidneys.
It has been previously suggested that persistence of
metanephric structures beyond gestation may provide
renal tissue outside the kidney that is particularly sus-
ceptible to development of malignancy. The theory
that extra-renal clear cell tumors arise from embry-
ologic renal remnants within or adjacent to tissues
such may arise from embryologic renal remnant in

or adjacent to the prostatic, retroperitoneal, or adrenal
tissue due to abnormalities of the urinary tract emb-
ryogenesis is most accepted [9, 10]. Previous litera-
ture has described metastatic RCC to unpredictable
locations such as the gallbladder or prostate [13].
Metastatic RCC with regression of primary cancer
was suggested by some authors, but lack of primary
renal tumor seems to rule this out in our patient and in
previous extra-renal RCC case reports. Lastly, previ-
ous authors have suggested that the extra-renal RCC
represents a supernumerary kidney which was trans-
formed toneoplastic cells [9, 10, 12].

Microphthalmia associated transcription factors
(MiT) are a family of transcription factors that
regulate melanocyte and osteoclast differentiation.
These transcription factors are also associated with
gene fusions identified in subtypes of RCC. MiTs
includes TFE3, TFEB, TFEC, and MITF. One sub-
set of these chromosomal translocations involve the
Xp11.2 breakpoint. The most common Xp11 translo-
cations affect TFE3 and have been reported as those
which fuses the PRCC and TFE3 genes (t(X;1)
(p11.2;q21)), the t(X;17) (p11.2;q25) which fuses the
ASPL and TFE3 genes, and the fusion of SFPQ and
TFE3 (t(X;1) (p11.2;p34)) [14, 15]. Another subset
of these translocations involving t(6;11) represent the
only described TFEB translocation, although recently
there are reports of potential TFEB amplification [16].

The overexpression of TFE3/TFEB lead to transc-
ription of lysosomal genes involved in several lysoso-
mal processes, such as biogenesis and autophogagy,
promoting formation of RCC [17, 18]. Although tran-
slocation-associated renal cell carcinoma represent
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a higher percentage of renal tumors occurring in
children and young adults, they have been reported
in all age groups and the absolute number of this
RCC subtype is higher in adults [19, 20]. Previous
literature has described indolent behavior, though
more recent reports detail aggressive tumor behav-
ior in adult populations [21]. Behavior is variable
and may be related to the translocation. Some litera-
ture has suggested that these mutations may represent
a higher percentage of RCC cases among adult and
pediatric populations than originally expected. Stud-
ies have estimated that 3-4% of adult renal cell
carcinomas are related to translocation abnormali-
ties, while up to 40% of pediatric tumors may be
related to these mutations [22, 23]. Though male
or female sex has not been thoroughly studied, one
series of cases suggested that these translocations
may occur predominantly in females (22 of 28
cases) [24]. Exposure to cytotoxic chemotherapy is
thought to be a risk factor [20]. Gross appearance of
these tumors has been relatively non-specific, with
descriptions of tan or yellow masses, with hemor-
rhagic and necrotic areas. Histologic features are
variable. Tumor cells have been described as clear,
pale or granular, with large amounts of cytoplasm and
eosinophilic granules. Cells are described as having
alveolar, papillary or nested patterns with occasional
psammoma bodies. Clear cell borders, prominent
nucleoli, and mitotic figures have also been described.
Previous cases have demonstrated that these translo-
cation RCCs tend to express lower levels of epithelial
immunohistochemical markers including cytokeratin
and epithelial membrane antigen (EMA) in compar-
ison to other RCC subtypes. Translocation RCCs
frequently express melanocytic markers (Melan A,
HMB45) and cathepsin K. Classical cytogenetics,
PCR, and Fluorescence in situ hybridization (FISH)
can demonstrate translocations involving TFE3 or
TFEB [16, 17]. Resection, mTOR and tyrosine kinase
inhibitors may be beneficial [20]. A study of 47
patients with translocation RCC by Wagner et al
reported that selective MET inhibitors appear safe,
but have modest antitumoral activity in this pop-
ulation [25]. Malouf et al. reported outcomes of
vascular endothelial growth factor (VEGF) targeted
therapy and mTOR inhibitory treatment for patients
with translocation RCC. Among their 23 patients,
treatment with sunitinib and/or mTOR inhibitors
demonstrated progression free survival similar to
rates reported for clear cell RCC patients [26]. Simi-
larly, Choueiri et al. and Al-Daghmin et al. reported
similar results for their respective cohorts of patients

treated with VEGF targeted agents such as suni-
tinib [27, 28]. Another study reported that immune
checkpoint inhibitors (ICIs) such as nivolumab may
have a role in treatment for these patients. Among
the translocation RCC patients the authors retrospec-
tively analyzed, ICIs demonstrated similar rates of
treatment efficacy to that of clear cell RCC patients.
Additionally, the authors report that mutations of bro-
modomain member genes (PBRM1 and BRD8) may
be associated with increased benefit from ICI treat-
ment [29].

CONCLUSION

Few cases of extra-renal RCC without renal pri-
mary tumor have been reported. The renal cell
carcinoma subtypes were variable with clear cell
RCC, papillary RCC and our case of TFE3 translo-
cation associated renal cell carcinoma. Li et al. also
reported on positivity or negativity of TFE3 or TFEB,
however, additional studies were not reported [12].
Further studies to elucidate these rare tumors, includ-
ing RCC subtype and pathogenesis are needed.
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