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The immunohistochemical features of the renal
primary primitive neuroectodermal tumor mimicking
adult blastemal Wilms tumor: a case report
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SUMMARY

Primary primitive neuroectodermal tumor of the kidney is a rare and ag-
gressive tumor. Its distinction from other primary renal tumors is clinically
important due to different therapeutic management. A 44-year-old man was
admitted to the hospital with left flank pain and hematuria. In computerized
tomography, a mass in left kidney was detected and nephrectomy was per-
formed. Microscopically the tumor was composed of small round cells. Im-
munohistochemically, diffuse strong positivity for CD 99 (MIC2) and NSE,
and focal positivity for Wilms tumor 1 were determined in the tumor cells. In
this report, a rare renal primary primitive neuroectodermal tumor showing
both CD99 and Wilms tumor 1 expression is presented.
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0ZET

Yetigkin blastemal Wilms tiimériine benzerlik gosteren renal primer
primitif ndroektodermal tiimériin immiinohistokimyasal 6zellikleri: olgu
sunumu

Bobregin primer primitif noroektodermal timori seyrek goriilen agresif bir
tumardr. Farkh tedavi yaklasimlar nedeniyle, klinik olarak bu timoriin diger
primer renal timarlerden ayinmi onemlidir. Kirk dort yasinda erkek hasta
sol yan agnisi ve hematiiri sikayetleri ile hastaneye basvurdu. Bilgisayarl to-
mografide sol bobrekte kitle saptandi ve nefrektomi uygulandi. Mikroskopik
olarak, timar kiigiik yuvarlak hicrelerden olusmaktaydi. Immunohistokim-
yasal olarak, timar hiicrelerinde yaygin ve kuvvetli CD 99 (MIC2) ve NSE,
fokal Wilms tlimér 1 pozitifligi saptandi. Bu yazida CD 99 ve Wilms tiimér 1
ekspresyonu gosteren ve seyrek goriilen renal primer primitif noroektoder-
mal timaor olgusu sunulmustur.

Anahtar kelimeler: Ewing timari, imminohistokimya, bobrek, Wilms
timort
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Introduction

Primary primitive neuroectodermal tumor (PNET) is
a rare primary tumor of the kidney that resembles oth-
er malignant small round cell tumors of assumed neu-
roectodermal origin (1-13). The differential diagnosis
of the poorly differentiated small round cell tumors
of the kidney includes PNET, blastemal Wilms tumor,
neuroblastoma, rhabdomyosarcoma, lymphoma, clear
cell sarcoma, synovial sarcoma, desmoplastic small
round cell tumor and small cell carcinoma. It is essen-
tial because of their different therapeutic and prognos-
tic implications. The most common primitive tumor
in kidney, Wilms tumor, responds well to a standard
protocol of multidrug chemotherapy (4), whereas pri-
mary renal PNET has an aggressive clinical course that
requires more extensive therapy, which includes ra-
diotherapy and multidrug chemotherapy (5).

While immunohistochemical panel may be valu-
able in the differential diagnosis of renal small round
cell tumors, the differential diagnosis may still be
problematic because of the presence of overlapping
morphologic and immunophenotypic features in
some cases. Especially, the discrimination of PNET
and blastemal Wilms tumor in kidney may be diffi-
cult, when both CD99 and WT1 expression are de-
tected. We report a rare primary renal PNET showing
both CD99 and WT1 expression.

Case Report

A 44-year-old man admitted to our hospital with left
tflank discomfort. The clinical symptoms did not sub-
side with anti-inflammatory agents. Several months
later, he admitted to the nephrology department
with hematuria and elevated serum creatine level.
Abdominal axial non-contrast computed tomography
scan showed a large hypodense solid mass measuring
16x12.5x11 cm in the left kidney with a large lymph
node at the medial aspect of the mass, pushing the
aorta to the right (Figure 1). Normal left kidney paren-



chyma was not distinguished, and the aorta and vena
cava inferior appeared normal in computed tomogra-
phy. The patient underwent left radical nephrectomy.
There was no metastasis to any other organs in clini-
cal screening tests performed after pathology report.
Adjuvant multidrug chemotherapy and radiotherapy
were planned as further treatment procedures.

Figure 1. Abdominal axial non-contrast computed tomography scan
revealed a large hypodense solid mass (white arrows)

Macroscopically, the left kidney and the adrenal
gland with perirenal fat measured 18x17x8.5 cm. The
kidney was entirely replaced with a solid gray tumor
measured 16x12.5x11cm in diameter (Figure 2). The

Figure 2. Macroscopic appearance of primary renal primitive
neuroectodermal tumor
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tumor demonstrated lobular growth pattern with mul-
tiple areas of hemorrhage and necrosis. Tumor throm-
bus was detected inside the renal vein and measured
5x4x1.5 cm in dimension. The tumor invaded peri-
renal fat tissue and extended to the adjacent adrenal
gland.

Microscopically, the tumor was arranged in lobules
with different sizes, and composed of diffusely prolif-
erating uniform population of blue round small cells
(Figure 3). These cells formed sheets, true Homer-
Wright rosettes and pseudorosettes were readily iden-
tified. The tumor cells had regular nuclear contours,

Figure 3. The tumor was composed of blue small round cells.
Perivascular pseudorosettes and rosettes were readily identified
(H&E, x100)

finely dispersed chromatin without prominent nu-
cleoli, and eosinophilic scanty cytoplasm. The tumor
showed extensive necrosis and numerous mitotic fig-
ures. There was no evidence of any epithelial or blast-
ema like component while numerous sections were
examined. The tumor extended to the adjacent ad-
renal gland without invasion. Tumor thrombus was
identified in the lumen of the renal vein. There was
also perirenal lymph node metastasis and perinodal
infiltration in the same lymph node.

Immunohistochemistry was performed on for-
malin-fixed, paraffin embedded tissue using the
usual avidin-biotin-peroxidase complex method.
Antibodies used in immunohistochemical study and
their results are summarized in Table 1.

The tumor cells were diffuse strong positive for CD99
(membranous pattern) (Figure 4A), and NSE (cytoplas-
mic pattern), focal positive for WT1 (nuclear pattern)
(Figure 4B), diffuse weak positive for synaptophysin
(cytoplasmic pattern). The tumor cells were negative
for LCA (CD 45), CD 56, TTF-1, pancytokeratin, cy-
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Figure 4. A. Membranous CD99 expression. B. Focal nuclear WT1
expression (Immunohistochemistry)

tokeratin 7 and 20, vimentin, desmin, smooth muscle
actin (SMA), S-100 protein and chromogranin A.

Discussion

PNET was first described by Arthur Pourdy Stout in
1918. The most common locations are in the soft tis-
sue of the trunk, extremities, head and neck. The first
primary renal PNET was reported by Mor et al (6).
There are very few cases and most of them are case
reports in the literature (1-13). Primary renal PNET
is a rare entity that behaves more aggressively than
PNET arising at other sites. The disease occurs pre-
dominantly in children and young adults. Primary
renal PNET has a high recurrence rate and a tendency
to metastazing to renal vein, regional lymph nodes,
lungs, liver, bone and bone marrow at early stages.
The distinction from other primary small round cell
tumors of the kidneys is essential for prognosis and
therapeutic modalities. Especially, the differential di-

agnosis between renal PNET and blastemal WT may
be problematic because of overlapping histopatho-
logical and immunophenotypical features.

Primary renal PNET may present with non-specific
findings and its radiological differential diagnosis
from other more frequent primary and metastatic re-
nal tumors may be difficult. Small round cell tumors
of the kidney histopathologically and closely resem-
ble the other primitive tumors and the more common
counterpart in soft tissue. Immunohistochemical
positivity for CD99, NSE, and FLI-1 are very helpful
in differential diagnosis of PNET and other primitive
small round cell tumors (7,8). Chromogranin A and
synaptophysin are negative or weak positive in PNET
(1). Although vimentin is usually positive in PNET-
EWS (1-13), it is more often positive in Ewing sarco-
ma than in PNET. Some studies suggest that vimen-
tin may be negative in PNET as in the present case
(9-12). Pan-cytokeratin is negative, while it is posi-
tive in approximately 20% of CD99 positive primary
renal PNET cases (1,7). Pan-cytokeratin positivity is
meaningful for small cell carcinoma, when there is
no CD99 expression. CK7 and CK20 expression pat-
terns and TTF-1 expression are useful for the distinc-
tion of metastatic Merkel cell carcinoma and primary
or metastatic small cell carcinoma. Homer-Wright
rosettes, positivity for NSE, chromogranin A and syn-
aptophysin are more typical for neuroblastoma than
PNET-EWS. LCA (CD45) immunoreactivity is char-
acteristic for lymphoma. CDS6 is negative in PNET
as in the present case, while it is positive in neurob-
lastoma, neuroendocrine tumors, small cell carci-
noma and Merkel carcinoma. Rhabdomyosarcoma
is typically immunoreactive for actin, desmin, Myo-
D1 and myogenin, while they are negative in PNET.
Desmoplastic small round cell tumor was immuno-

Table I. Antibodies used in immunohistochemistry and immunohistochemical results

Antibody Dilution Vendor Results
CD99 1:100, monoclonal Neomarkers, Fremont, CA +, diffuse
WT1 1:25, monoclonal Neomarkers, Fremont, CA +, focal
NSE 1:100, monoclonal Neomarkers, Fremont, CA +, diffuse
Synaptophysin 1:100, monoclonal Neomarkers, Fremont, CA +, diffuse
Chromogranin A 1:100, monoclonal Neomarkers, Fremont, CA -
S100 1:100, monoclonal Neomarkers, Fremont, CA
LCA (CD45) 1:100, monoclonal Neomarkers, Fremont, CA
Smooth muscle actin 1:100, monoclonal Neomarkers, Fremont, CA
Desmin 1:50, monoclonal Neomarkers, Fremont, CA
Pan-cytokeratin 1:100, monoclonal Neomarkers, Fremont, CA
Cytokeratin 7 1:100, monoclonal Neomarkers, Fremont, CA
Cytokeratin 20 1:50, monoclonal Neomarkers, Fremont, CA
CD 56 1:80, monoclonal Neomarkers, Fremont, CA
TTF-1 1:20, monoclonal Neomarkers, Fremont, CA
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reactive for vimentin, WT1, desmin, NSE, pan-cytok-
eratin, and epithelial membrane antigen (13). CD99,
synaptophysin and chromogranin were focally im-
munoreactive in desmoplastic small round cell tu-
mor. We ruled out the possibility of the desmoplastic
small round cell tumor, as desmin and pan-cytokera-
tin were negative.

The most challenging differential diagnosis is be-
tween PNET and blastemal Wilms tumor (7). The WT1
protein is encoded by the WT1 gene located on chro-
mosome 11p13. This gene is required in tissue differ-
entiation and proliferation. WT1 has been used as a
discriminative immunohistochemical marker for the
diagnosis of Wilms tumor. It shows normally nuclear
expression in the glomerular podocytes, mesotheli-
al cells and stem cells. The blastemal component of
Wilms tumor usually shows strong immunoreactivity
for WT1. This immunoreactivity may have potential
in discrimination other primitive small round cell
tumors from blastemal Wilms tumor that might be
diagnostically challenging with PNET. Jimenez et al.
demonstrated WT1 immunoreactivity in 7 of 9 Wilms
tumors while all PNET cases were negative (7,14).
While diffuse and strong CD99 (MIC2 gene) expres-
sion was detected in PNET, it is usually not expressed
in Wilms tumor (1). However, CD99 expression can
be occasionally seen in Wilms tumor (7). Ellison et
al. reported both CD99 and WT1 expression in 7 of
30 primary renal PNETs (8). In the same study, FLI-1
was negative in 2 of these 7 cases. When both CD99
and WT1 expression are positive as in the present
case, the distinction of PNET and Wilms tumor may
be problematic. Nevertheless, diffuse strong membra-
nous CD99 and focal nuclear WT1 expression have
supported to PNET rather than Wilms tumor. Diffuse
WT1 and focal CD99 expression may be interpreted
as Wilms tumor rather than PNET.

Primary renal PNET is a rare small round cell tu-
mor. However differential diagnosis from other re-
nal small round cell tumors is crucial because of
its distinctive clinical behavior and different thera-
peutic approaching. We reported a rare primary re-
nal PNET showing both CD99 and WT1 expression.
Immunohistochemical study may be usually useful
in the differential diagnosis of these tumors. However
in some cases, histopathological and immunohisto-
chemical features of the tumor may not be helpful
because of overlapping features. However, diffuse
strong CD99 expression seems to be still very effec-
tive in differential diagnosis of primitive small round
cell tumor, especially, in distinction of PNET and
Wilms tumor in kidney. The definitive differential
diagnosis of PNET and Wilms tumor which are both
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still remain problematic despite immunohistochemi-
cal results should be supported with genetic, molecu-
lar and ultrastructural studies.
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