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Sarcomatoid renal cell carcinoma (SRCC) with rhabdoid features is a rare tumor with aggressive be-
havior and poor prognosis. We report a case of a 71-year-old man with a large left-sided renal mass.
Nephrectomy specimen revealed clear cell carcinoma with sarcomatoid and rhabdoid tumor cells. The
rhabdoid cells were immunoreactive for mesenchymal markers such as vimentin, epithelial markers
such as cytokeratin, and epithelial membrane antigen. These cells were also positive for p53 and had
a high proliferation index. The rhabdoid component also demonstrated the loss of immunostaining for
integrase interactor 1 (INIT), which stained the other components of the tumor. Only a few cases are
available in the published reports documenting rhabdoid cells in SRCC. None of these cases were stud-

ied by INIT immunostain.

habdoid tumor cells are characterized by large
eccentric nuclei with prominent nucleoli and
bundant eosinophilic cytoplasm contain-
ing globular paranuclear eosinoplilic inclusions. These
“thabdoid inclusions” are composed of intermediate
filaments that are consistently immunoreactive for vi-
mentin with variable reactivity for other types of inter-
mediate filaments."* Neoplasms with rhabdoid features
have been encountered in many anatomic sites. In the
kidney, malignant rhabdoid tumor was first recognized
as a highly aggressive neoplasm in infants and children.
Subsequently, several cases of rhabdoid tumor arising in
a background of renal cell carcinoma in adults were re-
ported. In a few studies, rhabdoid cells have been recog-
nized as one of the cellular components in sarcomatoid
renal carcinoma.”®
In this report we described another case of SRCC
with a rhabdoid component and briefly outlined his-
tologic and immunohistochemical findings. We also
briefly reviewed relevant published reports.

CASE

A 71-year-old man was found to have a left renal mass
during a routine medical checkup. The patient was an
ex-smoker and had a history of hypertension. He re-
ported 2 episodes of hematuria during the past year,
although he did not seek medical advice at that time.
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His physical examination was otherwise unremarkable,
The laboratory workup was within normal limits except
for mildly elevated creatinine. Computed tomography
(CT) revealed a heterogeneous, partly circumscribed,
irregular (13x11x11 cm) mass occupying the upper
and middle parts of the left kidney (Figure 1). A preop-
erative diagnosis was of a solid renal mass, most likely
malignant. The patient underwent a transperitoneal left
radical nephrectomy. A chest CT scan revealed multiple
ill-defined small pulmonary nodules, more prominent
in the right upper and middle lobes along with mildly
enlarged mediastinal and retroperitoneal lymph nodes.
These findings however, were not considered to be met-
astatic disease and were not pursued further.

PATHOLOGIC FINDINGS
The radical nephrectomy specimen weighed 1534 g and
measured 15x13x11 cm. The cut surface revealed a
variegated, partly cystic mass with grayish white nodu-
larity and the areas of hemorrhage and necrosis. The
mass virtually replaced the entire kidney except for a
rim of uninvolved renal tissue in the lower pole (Figure
2). The tumor invaded the renal sinus, perirenal adipose
tissue and renal vein.

Microscopically, the tumor was composed of clear
cell carcinoma component constituting approximately
30% of the mass. The Furhman nuclear grade varied
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Figure 1. CT scans showing a large heterogeneous, irregular
mass occupying the left kidney.

Figure 2. Variegated cystic and solid growth replacing most of
the kidney and extending to the perirenal adipose tissue (arrow).

from 2 to 4. Approximately half the tumor consisted of
spindle cell sarcomatous elements with large pleomor-
phic nuclei and brisk mitotic activity (Figures 3 and
4). The rest of the tumor was composed of discohesive
polygonal to round cells with abundant cytoplasm con-
taining eosinophilic rhabdoid inclusions (Figure 5).
These cells also manifested large vesicular nuclei with
prominent nucleoli and were present as variably sized
aggregates among the spindle cells.
Immunohistochemical studies revealed all cellular
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(lower part) and spindle cell sarcomatoid carcinoma component
(hematoxylin—eosin—saffron, original magnification 100x).

o< R AR TR N O o -y
Figure 4. Photomicrograph showing transition between
sarcomatoid and rhabdoid tumor cells (arrows) (hematoxylin and
eosin stain, original magnification 200x).

Figure 5. Higher magnification photomicrograph featuring

large numbers of discohesive rhabdoid tumor cells (arrows)
(hematoxylin and eosin stain, original magnification 400x).
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Figure 6. (A) Rhabdoid tumor cells with mostly
the tumor with prominent nuclear immunostaining for INI1 (original magnification 400x).

components of the tumor to be reactive for cytokera-
tin (AE1-AE3) (Figure 4). Vimentin was strongly and
diffusely reactive in clear cell carcinoma as well as in
spindle cell and rhabdoid components. Approximately
20% of the spindle cells and rhabdoid cells were reac-
tive for p53, whereas the carcinoma component was
mostly negative, Proliferation index (Ki67) was >90%
in the spindle and rhabdoid cells, but was low (<1%) in
the carcinomatous component. Epithelial membrane
antigen (EMA) decorated most of the carcinoma cells
(70%), but stained only a few scattered cells in the sar-
comatoid and rhabdoid cellular elements. None of the
tumor cells reacted with smooth muscle actin and des-
min. Immunostaining for INI1 revealed strong diffuse
reactivity in the sarcomatoid component with little or
no staining in the rhabdoid tumor cells (Figure 6A
and B).

DISCUSSION

Sarcomatoid renal cell carcinoma (SRCC) was first de-
scribed by Farrow et al. as a tumor, exhibiting marked
cytologic atypia and containing enlarged pleomorphic
and malignant spindle cells reminiscent of sarcoma.”
SRCC represents 5%—8% of renal cell carcinomas
(RCCs) and may arise from any of the subtypes includ-
ing clear cell, papillary, chromophobe, and collecting
duct carcinoma, among others. SRCC is characterized
by a spindle cell histologic appearance with ultrastruc-
tural and immunohistochemical evidence of epithelial
and mesenchymal differentiation. SRCC is highly ag-
gressive with a high metastatic potential and extremely
poor prognosis and with a median survival of less than
1 year following diagnosis. The mean age of the patients
with SRCC is 60 years (range 33—80 years) with a
male-to-female ratio of 1.6—15,8—10.

Ann Saudi Med 2013  September-October www.annsaudimed.net

Rhabdoid tumor was first described in 1978 as a rare
malignancy of the kidney in children and was initially
thought to represent rhabdomyosarcomatous differ-
entiation in Wilms tumor, with particularly aggressive
behavior. Subsequently, similar tumors were recognized
arising in other parts of the body.'""* Furthermore,
several types of high-grade sarcomas, such as synovial
sarcomas, extraskeletal myxoid chondrosarcoma, and
leiomyosarcoma, may also manifest rhabdoid differen-
tiation.”*!¢ Rhabdoid features may also be encountered
rarely in adult RCC. Gokden et al reported 23 cases of
adult RCC with rhabdoid morphology and described
their histologic, immunohistochemical, and ultrastruc-
tural features. Their study showed that RCCs with
rhabdoid cells is an aggressive neoplasm with frequent
fatal outcome even when rhabdoid component is only
focal and limited to small areas within the tumor.?

Presence of rhabdoid elements in SRCC is rare. In a
study of 101 cases of SRCC, Mariza et al found 2 tu-
mors with rhabdoid elements.” Kuroiwa et al, studied
eight cases of RCC with rhabdoid features and found
sarcomatoid component in four of these cases.” In an-
other study Leroy et al, reported their findings in 14
cases of RCC with rhabdoid features and found sarco-
matous elements in one of these cases.” The last case
of RCC with sarcomatoid and rhabdoid element is re-
ported by Fukata et al.®

Sarcomatoid and rhabdoid components of renal cell
carcinoma show immunoreactivity for epithelial mark-
ers such as cytokeratin (AE1-AE3) and EMA, which
is consistent with their presumed epithelial derivation.
These cells, in addition, show strong positivity for vi-
mentin, indicating additional mesenchymal differen-
tiation in these cells. However, as reported in previ-
ous studies, sarcomatoid and rhabdoid cells lack any
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myoblastic differentiation as indicated by the absence
of staining for desmin and smooth muscle actin. It is
also worth noting that in spite of their markedly differ-
ent phenotypes, sarcomatoid, and rhabdoid cells appear
to have similar immunohistochemical staining profile.
This would support a common origin for these cells and
also support the concept that both rhabdoid and sarco-
matoid elements represent the final common dediffer-
entiation pathway of renal epithelial malignancies.?>%

In our case, the carcinoma and the sarcomatoid
components were strongly reactive for INII, but the
thabdoid component was negative. INI1 is a tumor
suppressor gene, ubiquitously present in virtually all
the cells. Molecular genetic investigations of malignant
rhabdoid tumors have identified a characteristic loss
or mutation of the INII1 gene in chromosome band
22q11.2 INI1 is part of the SWI/SNF chromatin re-
modeling complex, which acts as both a transcriptional
repressor and activator and is constitutively expressed
in all cells, Germline mutations or deletions of INI1
predispose patients to the development of rhabdoid tu-
mors, and homozygous inactivation of INII in human
tumors supports its role as a tumor suppressor gene.
Deletion and/or mutation of both copies of the INII
gene results in the loss of INI1 expression at the protein
level, which can be detected using immunohistochem-
istry with an anti-INI1 antibody. INI1 immunohisto-
chemistry has been demonstrated to be sensitive and
relatively specific for the diagnosis of malignant rhab-
doid tumor. Recently INI1 has also been implicated in
the pathogenesis of additional tumor types including
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renal medullary carcinomas and epithelioid sarcomas, a
subset of epithelioid malignant peripheral nerve sheath
tumors, myoepithelial carcinomas, extraskeletal myxoid
chondrosarcomas, and pediatric undifferentiated sarco-
mas. 1819

In most of the renal and extra renal rhabdoid tu-
mors, immunohistochemistry has demonstrated a loss
in the expression of INI1, Composite rhabdoid tumors
in which rhabdoid cells represent 1 of several tumor
components have been evaluated in 2 studies for INI1
expression. Perry et al studied 14 composite rhabdoid
tumors including meningiomas, carcinomas, melano-
mas, glioblastomas, and a neuroblastoma.®® INI1 ex-
pression was retained in all of the tumors except for 1
retroperitoneal leiomyosarcoma. Donner et al studied 2
endometrial carcinomas with rhabdoid cells and dem-
onstrated the loss of INI1 in 1 case.! To the best of our
knowledge, none of the previously described SRCCs
with rhabdoid elements have been studied for INI1 ex-
pression.

SRCC is known to have a poor prognosis. From
the small number of cases reported so far, it is not clear
whether the presence of rhabdoid elements in these
tumors has any additional adverse prognostic impact.
In our case, as reported in previous studies, both cel-
lular elements were reactive for p53 and showed a high
proliferation index on Ki67 staining. These findings
are consistent with the aggressive nature of each one of
these elements. It may be suggested that the presence of
either one of these components is predictive of aggres-
sive behavior and poor clinical outcome.
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