
Abstract. Background: Sarcomatoid renal cell carcinoma is
a rare form of dedifferentiated carcinoma with a high
metastatic rate and adverse prognosis. Common sites of
metastasis include lymph nodes, lung, liver and bone. We
report a case of sarcomatoid renal cell carcinoma with
unusual metastasis to the small intestine in a 65-year-old
female with a history of clear-cell renal cell carcinoma with
focal sarcomatoid transformation. Case Report: The patient
presented to the Emergency Department with worsening
abdominal pain. Imaging showed perforated acute
appendicitis, however, diagnostic laparoscopy found no
evidence of appendicitis, but a small punctate perforation in
the small intestine. Gross examination of the small intestine
showed a 2 cm tan-white lobular firm lesion at the perforation
site involving the full thickness of the wall. Histological
examination revealed a high-grade spindle-cell neoplasm with
hyperchromatic and pleomorphic nuclei, frequent mitotic
figures, and necrosis. Immunohistochemically, the tumor cells
were positive for CD10 and carbonic anhydrase 9, but
negative for pan-cytokeratin, epithelial membrane antigen,
paired box gene 8, renal cell carcinoma, desmin, smooth-
muscle actin, c-KIT, discovered on gastrointestinal stromal
tumor protein 1, CD34, and S100. Molecular studies showed
that the tumor cells were microsatellite stable but harbored
mutations in polybromo-1, telomerase reverse transcriptase,
and von Hippel-Lindau genes, supporting renal cell carcinoma
in nature. The patient received radiation therapy but
unfortunately died after one month due to rapid disease
progression. Conclusion: This was a rare and challenging

case of sarcomatoid renal cell carcinoma metastasis to the
small intestine with loss of some renal cell carcinoma markers,
reinforcing the aggressive nature of this entity and the
importance of correlating findings with the prior history for
reaching correct diagnosis.

Sarcomatoid renal cell carcinoma (sRCC) is a rare form of
dedifferentiated renal cell carcinoma (RCC) with aggressive
clinical behavior (1-3). Metastasis can be seen in up to 70%
of patients with sRCC and is associated with poor overall
survival (4-6). Common sites of metastasis include lymph
nodes, lung, liver and bone (7-10). In this report, we describe
a case of sRCC with unusual metastasis to the small intestine
in a 65-year-old female for whom the initial clinical
impression was perforated appendicitis.

Case Report

A 65-year-old female with history of clear-cell RCC status
post left radical nephrectomy a year and half earlier,
presented to the Emergency Department with abdominal pain
that worsened acutely with migration to the right lower
quadrant. Appendicitis was clinically suspected and
computerized tomographic scan performed on the same day
was consistent with perforated acute appendicitis. The
patient was taken to the operating room 5 days later. During
surgery, no evidence of appendicitis was noted but a small
punctate perforation of the small intestine was seen, the
etiology of which was unknown, and segmental small
intestine resection was performed.
On gross examination, the wall of the small intestine was

thickened and a 0.4 cm transmural defect was identified.
Upon sectioning, a 2 cm tan-white lobular lesion was noted
invading through the entire wall. Microscopically, the
appendix showed fibrous obliteration and acute serositis, but
no acute appendicitis was noted. Sections from the lesion
showed a high-grade malignant neoplasm composed of
spindle cells. The tumor cells were hyperchromatic and
pleomorphic, with frequent mitotic figures and patchy
necrosis. Immunohistochemically, the tumor cells were
diffusely and strongly positive for CD10 and carbonic
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anhydrase 9 (CA IX), but negative for pan-cytokeratin,
epithelial membrane antigen (EMA), paired box gene 8
(PAX8), desmin, smooth-muscle actin, c-KIT, discovered on
gastrointestinal stromal tumor protein 1 (DOG1), CD34, and
S100 (Figure 1).
The patient’s previous nephrectomy specimen was

reviewed. The patient had pT3aN1 clear-cell RCC with focal
sarcomatoid features involving 5% of the tumor. Interestingly,
immunohistochemical staining showed that the clear-cell
component was positive for pan-cytokeratin while the
sarcomatoid component had lost cytokeratin expression. Both
components were positive for CD10 (Figure 2). Compared to
the sarcomatoid component of the primary tumor, the tumor
cells involving the small intestine were similar in morphology,
but showed more cytological atypia and mitotic figures.
Molecular studies were performed and showed that the
metastatic tumor cells harbored mutations in polybromo-1
(PBRM1) (splice site 3616+1G>T), telomerase reverse
transcriptase (TERT) (promoter -124C>T), and von Hippel-
Lindau (VHL) (R161) genes. Overall, the histological and
immunohistochemical features in this specimen along with the
patient's clinical history were consistent with metastatic sRCC.
Shortly after the surgery, the patient underwent re-staging

computerized tomographic scans and was found to have
lung, liver, and bone metastases. The patient received
radiation therapy but unfortunately died after 1 month due to
the rapid progression of metastatic disease.

Discussion

sRCC is a highly aggressive variant of RCC. About 3% of
RCCs are purely sarcomatoid; however, sarcomatoid
dedifferentiation can be found in any subtype of RCC and is
associated with poor prognosis. The sarcomatoid component
can be fibrous, leiomyomatous, rhabdoid, osteoid, or
chondroid. The pattern and degree of pleomorphism do not
affect clinical behavior, and all sRCCs are considered to be
International Society of Urological Pathology grade 4
because of their poor prognosis (11). The most common
treatment strategy for sRCC is radical nephrectomy followed
by chemotherapy and immunotherapy (4, 12, 13). The
presence of distant metastases at the radical nephrectomy and
histologicaI tumor necrosis are significantly associated with
death from patients with sRCC (3). 
The immunohistochemical staining pattern in sRCC can

be variable. In one study of 42 cases, 80% of sRCC cases
showed immunostaining for at least one epithelial marker,
such as pan-cytokeratin, cytokeratin 7, cytokeratin 18, and
EMA, and the expression rates for CA IX, CD10, and PAX8
were 76%, 76%, and 64%, respectively (14). In our case, the
tumor metastatic to the small intestine was positive for CD10
and CA IX but did not express the epithelial markers pan-
cytokeratin and EMA.

The molecular characterization of metastatic tumors of
sRCC has not been extensively studied due to the rarity of
this tumor type. The advanced nature and rapid progression
of disease have further limited the number of patient samples
available for analysis. Somatic mutations in PBRM1 are
discovered in nearly half of all clear-cell RCCs (15). PBRM1
gene mutation in clear-cell RCC is correlated with late tumor
stage and poor patient prognosis (16). TERT promoter
mutations were detected in 9% (9/96) of clear-cell RCCs and
13% (1/8) of chromophobe RCCs, with mutations correlating
with advanced grade, metastasis, and higher TERT
expression (17). VHL mutations and inactivation of the VHL
promoter have been reported to occur frequently in clear-cell
RCC (18). One study reported VHL mutation in 3% (1/35)
of sRCC (19). VHL mutations were associated with high
tumor stage and worse clinical outcomes (20). In our case,
the molecular studies showed that the tumor harbored
mutations in PBRM1, TERT and VHL genes, suggesting that
this is a very aggressive disease with poor prognosis. Despite
radiation therapy, the patient soon died due to rapid disease
progression. 
In summary, we describe a very rare and challenging case

of sRCC metastatic to the small intestine in which the
primary tumor had only a small sarcomatoid component
(5%) that was immunophenotypically different from the rest
of the tumor but still expressed some of the common RCC
markers. This case demonstrates the importance of
investigating correlation with the previous history of the
patient and the use of multiple immunohistochemical
markers when necessary in reaching the correct diagnosis in
unusual cases. The molecular study results may help develop
potential treatment strategies by targeting molecules in those
gene pathways in sRCC.
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Figure 1. Histological features and ancillary studies of the metastatic sarcomatoid renal cell carcinoma found in the small intestine of our patient.
A: Low-power view of the tumor showing a high-grade spindle cell/sarcomatoid neoplasm infiltrating the small intestine (hematoxylin and eosin,
magnification: ×20). B: High-power view showing sarcomatoid tumor cells with hyperchromatic and pleomorphic nuclei, and frequent mitotic
figures (arrows) (hematoxylin and eosin, ×400). Immunohistochemically, the tumor cells were negative for pan-cytokeratin (C) and paired box gene
8 (D), and positive for carbonic anhydrase 9 (E) and CD10 (F) (×100). 

Figure 2. Histological features and ancillary studies of the primary renal cell carcinoma. A and B: The kidney tumor showing clear-cell component
(upper left) and spindle/sarcomatoid component (lower right) (magnification: A, ×40; B, ×100). C: Pan-cytokeratin was positive in the clear-cell
component but negative in the sarcomatoid component (×200). D: Both clear-cell and sarcomatoid components were positive for CD10 (×200). 
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