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CASE REPORTS

Primitive neuroectodermal tumor 
of the kidney: a rare case
R. Pandey, R. Batra*, P. Dhaigude and D. Gupta

Abstract 

Background:  Primitive neuroectodermal tumor commonly occurs in bones and is equivalent to Ewing’s sarcoma. 
Very few cases have been reported in the literature and they had a very different presentation and very aggressive 
behavior.

Case presentation:  We present a case of a young 23-year-old male who presented with complaints of pain in left 
lumbar region of abdomen since 8 months and hematuria off and on. CT scan of the abdomen was done which 
revealed a large heterogeneously enhancing mass lesion in the left lumbar region arising from the superior and mid-
pole of left kidney showing multiple non-enhancing necrotic areas. A diagnosis of left renal cell carcinoma was kept. 
Through the transperitoneal approach, the left kidney was approached and a left radical nephrectomy was done. The 
histopathology report revealed the tumor cells to be positive for CD99 and focally positive for Vimentin and negative 
for cytokeratin thereby making a diagnosis of primary neuroectodermal tumor (PNET).

Conclusions:  Renal PNET is a rare renal malignancy that should be kept in the differential diagnosis of a renal SOL 
especially when it is a presenting feature in adolescent and young adult. It has a very aggressive course and multi-
modal therapy has to be considered in its treatment
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1 � Background
Primitive neuroectodermal tumor of kidney is very rare. 
The peripheral primitive neuroectodermal tumor (PNET) 
was first described by Stout in 1918 and was included 
in the family of small round cell tumors. It commonly 
occurs in bones and is equivalent to Ewing’s sarcoma 
microscopically, immunohistochemically, and geneti-
cally [1]. Very few cases have been reported in the litera-
ture, and they had a very different presentation and very 
aggressive behavior [2]. They are seen in relatively young 
population. The diagnosis of renal PNET is mainly based 
on histopathology and immunohistochemistry, sup-
ported by cytogenetic analysis; thus, preoperative diag-
nosis is challenging [3].

Kakkar et al. in 2014 have shown an interesting case of 
a 23-year-old male who came with neck pain and pro-
gressive quadriparesis and was diagnosed as a case of 
poorly differentiated malignant tumor with a differen-
tial of lymphoma versus metastatic renal cell carcinoma. 
Later on the patient’s condition deteriorated fast and he 
had a rapid downhill course [4].

2 � Case presentation
We present a case of a young 23-year-old male who pre-
sented to the surgery OPD with complaints of pain in 
left lumbar region of abdomen since 8 months. This pain 
was dull in nature, non-radiating and mostly confined to 
the left lumbar region. He also gave history of hematuria 
off and on since 1 month. This hematuria was associated 
with clots sometimes. He also had fever off and on. There 
was no history of other symptoms like malaise and weight 
loss. There was no history of any other major complaints 
or surgery in the past. His general examination did not 
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reveal anything significant. His per abdominal examina-
tion revealed a lump in the left lumbar region which was 
approximately 8  cm below the costal margin and it was 
firm in consistency. The lump moved a little on respira-
tion craniocaudally and it was non-tender. His genital 
examination was normal. Ultrasonography revealed two 
well-defined heterogeneously echotextured lesions pre-
dominantly hypoechoic in mid- and upper pole of left 
kidney with cystic changes within showing peripheral 
vascularity on color Doppler imaging causing anterior 
displacement of spleen. His blood biochemistry was nor-
mal and so was X-ray of the chest. CT scan of the abdo-
men was done which revealed a large heterogeneously 
enhancing mass lesion in the left lumbar region arising 
from the superior and mid-pole of left kidney show-
ing multiple non-enhancing necrotic areas within with 
extensions with associated minimal fat stranding and 
lymphadenopathy. The right kidney was normal in func-
tion (Fig. 1).

With this presumptive diagnosis of renal cell carci-
noma, an open left radical nephrectomy was planned. 
With a left subcostal incision, through the transperi-
toneal approach the left kidney was approached and a 
left radical nephrectomy was done. Intra-operative and 
post-operative course was normal. The sample was for-
malin fixed and sent for histopathology. The histopathol-
ogy report revealed the tumor cells to be positive for 
CD99 and focally positive for Vimentin and negative for 
cytokeratin. The cut surgical margins were free of tumor. 
A diagnosis of primary neuroectodermal tumor was 
made. These are shown in Figs. 2 and 3.

Considering our rural setup in central part of sub-
continent and keeping in mind financial background of 

patient, we did not go for additional confirmatory tests 
as FL-1/EWS. The patient was later referred to medical 
oncology department. On further enquiry, it has been 
come to our knowledge that following regimen was 
started consisting of cyclophosphamide, doxorubicin, 
vincristine, ifosamide, and etoposide. Five cycles of this 
regimen have already been given and patient is currently 
doing well.

3 � Discussion
PNET was initially identified as member of small round 
tumors by Arthur Purdy Stout in 1918. It typically 
occurs in bone or soft tissue and rarely reported a renal 

Fig. 1  CT scan of left renal PNET tumour

Fig. 2  Solid nests and organoid pattern
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localization [3]. The origin of the tumor is debatable 
but studies show that it is derived from cells that have 
migrated from the neural tube with variable capability of 
ectodermal or neuronal differentiation and these tumors 
can arise anywhere from brain to the sacrum. The male-
to-female ratio is about 3:1. The presenting symptoms 
and clinical signs are non-specific and similar to those of 
the classical renal tumors [4]. Ct images of renal PNET 
are also without characteristic signs, commonly revealing 
solitary, large, ill-defined irregular or lobulated heterog-
enous mass. Hence, the diagnosis of PNET is histological. 
Treatment strategy of renal PNET is multimodal includ-
ing surgery, chemotherapy, and radiotherapy. Owing to 
the difficulty in preoperative diagnosis, a neo-adjuvant 
chemotherapy before surgery is not applicable. In case 
of local invasion of perinephric tissue or positive surgical 
margins, post-operative radiotherapy is recommended 
[5].

PNET demonstrates characteristic  immunoreactiv-
ity for CD99, typically in a diffuse and membranous pat-
tern, and similar expression is observed in a minority of 
cases of desmoplastic small round cell tumors (DSRCT). 
CD99 is a cell surface glycoprotein involved in leukocyte 
migration, T cell adhesion, and transmembrane protein 
transport and also in T-cell death by a caspase-independ-
ent pathway.

Since this is a highly aggressive tumor, chances of meta-
static spread are high. Hence, the overall prognosis of this 
tumor is poor with a 5-year survival of 45% to 55% [6].

Approximately, 90% of Ewing sarcoma (ES)/PNET have 
a specific t (11;22) which results in a chimeric EWS-
FLI-1 fusion protein. Immunohistochemical for the 

carboxy-terminus of FLI-1 is sensitive and highly specific 
for the diagnosis of the ES/PNET [4].

4 � Conclusion
In general, renal PNET is a rare renal malignancy that 
should be kept in the differential diagnosis of a renal 
space occupying lesion (SOL) especially when it is a pre-
senting feature in adolescent and young adult. These are 
rare tumors with high chance of metastasis. This diag-
nosis is reached after histopathology. The treatment 
is multimodal in nature and patient should be offered 
chemotherapy/radiotherapy. Frequent examinations and 
metastatic workup should be done periodically. Despite 
all modalities, overall survival is dismal in these patients.

Abbreviations
PNET: primary neuroectodermal tumor; SOL: renal space occupying lesion; 
DSRCT​: desmoplastic small round cell tumors.
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