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Abstract

Primitive neuroectodermal tumor (PNET) is a malignant small round cell tumor that typically arises from bone or
soft tissue in adolescents and young adults. Renal PNET is extraordinarily rare and exhibits highly aggressive
biological behavior with poor prognosis. It generally occurs in young adults and only a few pediatric cases have
been reported.

Here, we present a case of renal PNET in an 11-month-old boy which developed brain metastasis after two years,
despite combined modality treatment.
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Introduction
Primitive neuroectodermal tumor (PNET) is a malignant small

round cell tumor, typically arises from bone and soft tissue in the trunk
and axial skeleton, in adolescent and young adults [1]. Localization of
PNET in genitourinary tract such as kidney, bladder and prostate and
its occurrence in children less than 5 years of age is rare [2]. Owing to
high aggressiveness and strong tendency of local recurrence and
remote metastasis of renal PNETs, the overall prognosis of tumor is
poor [3].

Here we report a rare case of renal PNET which developed brain
metastasis and underwent two times craniotomy for his metastasis.

Case Report
An 11-month-old boy was referred to our hospital because of left

flank mass, persistent for 3 months duration. His past medical history
and lab data were unremarkable. Clinical examination was revealed
only a palpable renal mass which was firm, fixed and non-tender. No
ascites or peripheral edema was detected. Chest X-ray, lab tests and
other evaluations showed no evidence of metastatic disease.
Ultrasound revealed a heterogeneous mass, measuring 129*68*66 mm
in middle and lower pole or left kidney.

The CT-scan of the abdomen was demonstrated a heterogeneous
mass lesion measuring 130*66 mm arising from left kidney involving
mid and lower pole, the most probable diagnosis was Wilms tumor.

The patient underwent laparotomy and mass biopsy.
Microscopically tumor consisted of small-sized round oval shaped cells
with irregular nuclei and ill-defined cytoplasmic border and poorly
formed rosette like structures (Figures 1 and 2). We carried out an
immunohistochemistry (IHC) study using the avidin-biotin
peroxidase method. IHC stains revealed positivity for vimentin, strong
membranous positivity for CD99 (Figure 3) and negativity for GFAP,

cytokeratin, LCA, desmin, WT1 and synaptophysin. Based upon the
microscopic appearance and IHC features, the diagnosis of renal
PNET was established.

Figure 1: Renal PNET, H&E, X100.
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Figure 2: Renal PNET, H&E, X400.

Figure 3: Immunohistochemistry, GFAP staining.

The patient was subsequently begun on systemic chemotherapy for
6 cycles. Afterwards the patient underwent a left radical nephrectomy
with removal associated lymph nodes and ureter. Resected specimens
were sent to pathologic department for macroscopic and microscopic
evaluation. Gross examination of the resected kidney showed extensive
replacement of the renal parenchyma by grayish-yellow 8*3*1 cm mass
with focal cystic areas and massive irregular areas of necrosis.
Microscopically, some sections of normal renal parenchyma were seen.
Massive necrosis with foamy macrophages, and hemosiderin
deposition were noted. A small focus of blue small round cells
aggregation with local area of calcification and giant cell reaction were
seen. Resection was complete. The patient received appropriate
chemotherapy and other palliative treatments.

After two years he was admitted in our hospital because of
convulsion and right hemiparesis. No infected disease was detected. In
brain CT scan, well-defined hypodense mass lesion containing
hemorrhage was seen (Figure 4). The mass involved left front parietal
lobe associated with pressure to left ventricle and minimally midline
shift. Radiologic differential diagnoses were cystic astrocytoma,
ependymoma, and metastasis. Also in MRI study hemorrhagic tumor
was diagnosed. Cystic brain mass was aspirated and sent to lab for
cytological examination. No metastatic cell was identified in
cytological evaluation. Finally the patient underwent craniotomy and
mass biopsy. Microscopically sections showed neoplastic proliferation
of mesenchymal tumoral cells in diffuse pattern.

Figure 4: Immunohistochemistry, GFAP staining.

These cells had high N/C ratio with round to oval nuclei and pseudo
rosette formation. Foci of hemorrhage and necrosis were seen. Gliosis
also was presented. IHC study confirmed metastasis from previous
renal PNET of the patient (Figure 5).
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Figure 5: CT scan of brain metastasis.

In follow up, despite of treatment, the patient had another
recurrence of brain metastasis after 7 months and underwent
craniotomy again. At now he is alive and receives his treatment.

Discussion
PNET is a malignant small cell neoplasm of neural crest origin. It is

a very rare tumor representing about 1% of all sarcoma [4]. Renal
PNET was first reported by Mor and colleagues [4,5]. These are only a
few reported cases of renal PNET. Renal PNET is highly aggressive
malignant neoplasm and is more aggressive than PNET arising from
other sites [6]. From this point the distinction from other primary
malignancies of the kidney is crucial for prognosis. The clinical
features of renal PNET are nonspecific and including vague pain, mass
in the flank, irregular fever, weight loss and hematuria [7].
Radiographic features of renal PNET are nonspecific and are usually
presented as a huge renal mass with or without calcification. The
diagnosis of renal PNET is made usually post operatively based on
histopathology and the panel of IHC stains [4].

Differential diagnosis includes Wilms tumor, neuroblastoma,
lymphoma, rhabdomyosarcoma, and clear cell sarcoma. Histologically,
PNET consists of sheets and nests of primitive small round blue cells

and presence of the Homer-wright rosettes [4]. IHC staining is crucial
in the diagnosis [8]. Renal PNET is positive for CD99 in more than
90%-95% of cases. Other helpful markers are neuron specific enolase,
vimentin and synaptophysin. Furthermore cytogenetic studies showed
that renal PNET is consistently associated with translocation of the
long arm of chromosome 11 and 22, t(11,22) (q24.q12) in more than
90% of the tumors. It is also characteristic of PNET and Ewing sarcoma
[4]. Unfortunately cytogenetic study was not performed in our case.

Renal PNET is a highly aggressive tumor and almost 50% of patient
present with distant metastasis, most commonly to regional lymph
nodes, lungs and liver, but brain metastasis is very rare. Survival rate is
poor and most patients die within one year of the diagnosis.

Since PNET biologically behaves like Ewing’s sarcoma it should be
treated with combination of radical nephrectomy and chemotherapy.
In cases where there is an incomplete resection or positive margin or
recurrence of the tumor, radiation is recommended.

Conclusions
Renal primitive neuroectodermal tumors are very rare and

extremely aggressive and brain metastasis although is a rare event, but
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should be considered. In such cases the pathologist has a major role in
establishing a final diagnosis through histological and IHC profile.
IHC for CD99 is very helpful in the diagnosis of renal PNET.
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