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Case Report
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Abstract

Introduction: Primitive neuroectodermal tumor (PNET) of kidney is a rare clinical condition. We report a young girl with PNET of
kidney.
Case Presentation: A 14-year-old female presented with chronic flank pain. Imaging studies revealed a huge renal mass with left
renal vein thrombosis. Histopathological findings were consistent with PNET, which was later confirmed by immunohistochemistry
and she received adjuvant chemotherapy.
Conclusions: PNET is a rare clinical condition in urology and it should be considered in young patients with a renal mass, especially
when it is huge. Treatment plan includes radical nephrectomy along with neoadjuvant chemotherapy.
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1. Introduction

Tumors classified as primitive neuroectodermal tumor
(PNET) are included in small round cell tumors family; they
usually arise from bones. Extra skeletal PNETs, especially
those of kidney, are very rare. They usually affect ado-
lescences and young adults and should be considered in
the differential diagnoses of those tumors happening in
younger age such as Wilm’s tumor (1, 2). These tumors gen-
erally affect males more than females. The 5-year disease
free survival for extra skeletal PNETs is about 45% to 55%. Re-
nal PNETs are more aggressive and often metastasize early
to the lymph nodes, lungs, liver, and bones (3-5).

We report a case of PNET of kidney in a young girl along
with her clinical presentation and pathologic and radio-
logical findings.

2. Case Presentation

A 14-year-old girl with no specific pervious/familial
medical history was referred to the department of urology
because of chronic flank pain in the left side. Clinical ex-
amination revealed a huge, round, palpable mass in the
left flank. There were not any other signs and symptoms.
Patient underwent medical investigations for abdominal

mass by ultrasonographic imaging and computed tomog-
raphy scan (CT scan).

Ultrasonographic imaging showed an enlarged kidney
(172*80 mm) with a huge heterogeneous mass (110*85 mm)
that in the middle part of the lesion, there was a varicose
vein with internal hypo-echoes, suggesting venous throm-
bosis. A spiral CT scan with oral and intravenous contrast
also showed a huge solid mass (158*92*83 mm) in the left
kidney (Figure 1).

Based on these paraclinical data, neoplastic lesions,
such as renal cell carcinoma were highly suggestive. With
this assumption, patient underwent abdominal Doppler
sonography and High-resolution computed tomography
(HRCT) of thorax. Doppler sonography showed high resis-
tance renal vessel flow in the left main renal vein measur-
ing 11 mm with internal echo (suggesting venous thrombo-
sis). HRCT of thorax showed multiple sub-pleural nodules
in both lungs, which was suggestive for metastases.

Patient underwent laparotomy and CT guided core
needle biopsy (CNB) of pulmonary nodules. Surgical obser-
vations revealed that right renal artery was crossing anteri-
orly to inferior vena cava, left renal vein, and its thrombotic
site. Right renal artery was dissected and meticulously sep-
arated from the vein and, then, right radical nephrectomy
was performed. There was no gross lymph node; how-
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Figure 1. Contrast-Enhanced Computed Tomography Image of the Abdomen; A, Axial image reveals a solid large mass of heterogeneous attenuation in the left kidney; B,
Coronal image shows a large mass of heterogeneous attenuation in the left kidney.

ever, regional lymphadenectomy was performed. All tis-
sues were sent to pathology department for further eval-
uations (Figure 2).

Figure 2. Doppler Sonography of the Left Renal Vein Reveals A, Diameter of Vein is 11
mm and B, There is an Internal Echo Area in Its Lumen

Grossly, in histopathological examination, the tumoral
kidney was measured 17*10*8.5 mm and weighted 780 g.
Sectioning revealed that almost the entire kidney was infil-
trated by a multi-nodular mass with cystic formations con-
taining blood clots and necrotic material, which extended
from the renal cortex to the renal pelvis. Histopatho-
logic examination revealed sheets of small blue round
cells with round nuclei, fine chromatin, and scant clear
to slightly eosinophilic cytoplasm with numerous mitotic
figures (Figures 3 and 4). Immunostaining for myogenin,
desmin, CD45, and other lymphoid markers were negative;
however, strong immunoreactivity for CD99 (O13, MIC2)
was seen (Figure 5). These data are consistent with the diag-
nosis of PNET. Small round blue cell differential diagnoses
include Neuroblastoma, which is negative for CD99 and

usually occurs at younger ages; Alveolar rhabdomyosar-
coma may be CD99 positive but are strongly positive for
myogenin and desmin; Lymphoblastic lymphoma, which
although may be CD99 positive, stain for lymphoid mark-
ers, such as CD79a and TdT; and blastemal Wilm’s tumor
does not label for CD99. Pathologic report of pulmonary
CNB was non-tumoral tissues.

Figure 3. Nephrectomy Specimen Reveals an Enlarged Kidney

The patient was referred to the department of radia-
tion and clinical oncology and was given post-operative ad-
juvant chemotherapy of alternative VAC (Vincristine, Adri-
amycin, and Cyclophosphamide) and IE (ifosfamide and
ethoposide) for 4 cycles each. There was no tumor recur-
rence at 1 year follow-up. An informed consent was ob-
tained from the patient and her legal guardian.
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Figure 4. Histopathological Examination; A) Intrarenal tumor consists of solid sheets with intervening fibrous strands (H&E, 40 ×); B, high power shows a relatively
monotonous small round blue cells with round and indented hyperchromatic nuclei with fine chromatin and little syncytial-like cytoplasm.( H&E, 400 ×).

Figure 5. A, Synapthophizin; B, Calretinin; C, CK; D, Inhibin; E, vimentin

3. Discussion

PNET is a poorly differentiated neoplasm with neuroec-
todermal origin, which is an extremely rare clinical con-
dition, first described in the 1990’s. Since then, most fea-
tures of this neoplasm have been presented through case
reports and there are few original articles in this context
(6-8). Based on the literature reviewed, less than 100 cases
of PNET of kidney have been reported to date. However, the
presence of venous thrombosis is not very common in this
rare condition.

This neoplasm mostly occurs in young males aged be-
tween 13 and 18 years (4, 6). In a review conducted by
Kuroda et al. (2000) and Thyavihally et al. (2008) the av-
erage age at diagnosis was 27.7 and 27 years, respectively (9,
10). The most common clinical presentation is a vague pain
in the flank. Imaging findings, such as huge renal mass
(more than 10 cm in diameter) is prevalent (6, 7, 11). As the
tumor is highly aggressive, it is often diagnosed at an ad-
vanced stage with distant metastasis, with lung being one

of the most common sites (4, 12, 13). However, some stud-
ies, such as Thyavihally et al. (2008) showed that patients
mostly had localized disease at presentation (10).

Final diagnosis was peripheral neuroectodermal tu-
mor (PNET), confirmed by histopathological and immuno-
histochemical studies of the nephrectomy specimen, re-
vealing a small blue round cell tumor with diffuse mem-
branous positivity for CD99 (14). The differential diagnosis
of renal small round blue cell tumor includes Neuroblas-
toma, Alveolar rhabdomyosarcoma, Lymphoblastic lym-
phoma, and blastemal Wilm’s tumor (15). These tumors are
high grade and their characterization without immuno-
histochemistry is often difficult. Therefore, Immunohis-
tochemical examination is necessary for the diagnosis of
these tumors (10). Strong immunoreactivity for CD99 (O13,
MIC2) is the main guide for the diagnosis of PNET; however,
Homer-Wright-type rosettes are a typical histologic feature
for it.

Treatment includes surgery plus chemotherapy and ra-
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diation in case of residual disease. Radical nephrectomy±
post-operative chemotherapy is the procedure of choice in
case of localized disease, which has shown the survival ad-
vantage (10). Because of the biologic similarities with Ew-
ing’s sarcoma, PNET is treated with similar chemotherapy
regimens, consisting of vincristine (V), dactinomycin (D),
adriamycin (A), cyclophosphamide (C), ifosfamide (I), and
etoposide (E) [VAC-IE] (10).

4. Conclusions

PNET is a rare disease of genitourinary system, which
should be considered in young patients who are suspicious
for renal tumors, especially if imaging shows a huge re-
nal mass with venous thrombosis. The differential diag-
noses include extraosseous Ewing’s sarcoma/PNET, rhab-
domyosarcoma, Wilm’s tumor, lymphoblastic lymphoma,
Neuroblastoma, and small cell variant of osteosarcoma.
Treatment is radical nephrectomy along with adjuvant
chemotherapy.
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