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Abstract

Primitive neuroectodermal tumours (PNET) that arise in the urinary 
bladder are an extremely rare occurrence. Very few cases have 
been reported so far in the literature1-13 and we report another case 
here in a 31-year-old-female. The patient presented with poly-
uria, gross hematuria, followed by development of anuria, and 
was discovered to have a 9.4 cm mass arising in the posterolateral 
aspect of the bladder. Histologically, the tumour showed small, 
round, blue cells. Further analysis using break-apart fluorescent 
in situ hybridization (FISH) revealed non-random chromosomal 
translocations of the ews gene suggestive of Ewing sarcoma (ES)/
PNET. The patient completed seven cycles of neoadjuvant chemo-
therapy, which significantly reduced the size of the lesion. Due to 
the location of the lesion, surgical resection of the entire bladder 
and urethra with use of a continent cutaneous reservoir was per-
formed. Here, the management of a 31-year-old female with ES/
PNET arising from the bladder is reported.

Introduction

Primitive neuroectodermal tumours (PNET) are classified as 
a member of the Ewing family of tumours (EFTs). PNET is 
classified into central nervous system (CNS) PNET and per-
ipheral PNET, with peripheral PNET considered to be much 
less common. PNETs are phenotypically similar to Ewing sar-
coma (ES), composed of small, round, blue cells that exhibit 
specific chromosomal translocations and are often positive 
for CD99 antibodies. These tumours have been more com-
monly identified in young adults and adolescents and are 
relatively aggressive.6 Primary PNETs arising in the bladder 
are extremely rare and few cases have been reported in the 
English literature to date.1-13 Here we present a case of a 
primary bladder PNET diagnosed in a 30-year old female.

Case report

In October 2014, a 30-year-old female presented with poly-
uria and gross hematuria. She was subsequently referred to 
our urology clinic in November 2014, following develop-
ment of anuria and identification of a 6.4 x 9.4 x 7.7 cm 
bladder mass on ultrasound and transurethral resection of 
bladder tumour (TURBT). Otherwise, her previous medical 
and family history was unremarkable. A repeat TURBT with 
examination under anesthesia was performed, which iden-
tified a mobile tumour on the posterolateral aspect of the 
bladder not fixed to any adjacent organs.

Histopathological examination of specimens obtained 
during tumour resection revealed poorly differentiated malig-
nant neoplasm with papillary features and small, round, blue 
cell tumour morphology. Tumour cells were positive for 
CD99 antibody, focal S100, and synaptophysin, and focally 
positive for desmin. A EWS-FLI-1 gene transcription was 
identified using break-apart fluorescent in situ hybridization 
(FISH) of tumour cells. These histological findings increased 
the suspicion of a diagnosis of a ES/PNET.

Followup magnetic resonance imaging (MRI) confirmed 
an 8.1 cm tumour filling most of the right side of the bladder, 
with transmural extension to the base and attachment with-
out invasion to the right ovary and adnexa. Further staging 
did not show any evidence of metastases.

Neoadjuvant chemotherapy consisting of alternating VDC 
(vincristine, doxorubicin, cyclophosphamide) and IE (ifos-
famide, etoposide) was started following diagnosis. Aside 
from a single episode of febrile neutropenia, which she 
recovered from uneventfully, our patient tolerated chemo-
therapy quite well. Following five cycles of chemotherapy, 
a multi-planar, multi-sequence MRI showed a markedly 
reduced tumour measuring 2.5 x 2.5 x 2.1 cm, extending 
through the full thickness of the bladder with no extravesical 
extension or metastases. 

The case was discussed at the multidisciplinary cancer 
conference and while the tumour is believed to be radi-
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osensitive, given her very young age and the concern for 
secondary malignancy, a recommendation for surgical exci-
sion was made. Due to the location of the tumour adjacent 
to the urethra and bladder neck, an orthotopic neobladder 
was not advised. 

Before surgical intervention, our patient received a total 
of seven cycles of neoadjuvant chemotherapy. Gynecologic 
organ-sparing radical cystourethrectomy with node dissec-
tion and urinary diversion by means of an Indiana pouch 
was performed in November 2015. Pathology following the 
procedure revealed a pT1bN0 tumour of 3 cm in size and 
a negative surgical margin of 0.7 cm. The histological type 
was classified as an extraskeletal ES with 54% necrosis. The 
specimen was positive for CD99, CD56, and synaptopysin, 
and negative for CK7, CK20, and AE1/AE3 — confirming 
EWSR gene rearrangement and an ES. At the current stage, 
no further treatment will be required.

Discussion

Prior to this case report, there have been few other cases of 
primary ES/PNET in the bladder reported in the English litera-
ture (Table 1). Patients ranged in age at time of diagnosis from 
10‒ 81 years, with a mean age of 41 years. The prognosis for 
adult cases of ES/PNET is generally considered to be worse 
than pediatric cases.14 In general, ES/PNET is considered to 
have more potential to develop in children, though 11 of the 
13 reported cases of ES/PNET in the bladder were found in 
patients over the age of 20. Reported presenting symptoms 
have included dysuria, oliguria, anuria, polyuria, pelvic and 
abdominal pain, and hematuria.

These tumours are often highly aggressive and metastasize 
rapidly to the bone marrow, bone, and lung. Identification 
of these tumours is important to help guide the treatment 
strategy, as rapid therapy is required and the diagnosis of 
small blue round cell tumours is broad. A diagnosis of ES/
PNET requires a combination of histological, immunohisto-
chemical, and molecular analysis of tumour cells.7

Histologically, PNETs of the bladder appear as poorly dif-
ferentiated sheets of small, round cells that stain blue on 
hematoxylin and eosin (H&E) staining. Several small, round, 
blue cell tumours of the bladder are indistinguishable by 
simple H&E staining and require further diagnostic methods, 
as the prognosis and management are significantly affected. 
Non-random chromosomal translocations of the ews gene 
on chromosomes 22q12 and 11q24 reveals clear evidence of 
ES/PNET and excludes other small, round, blue cell tumour 
pathology.

Treatment for PNET arising from the bladder was based on 
that used in ES treated as an aggressive form by use of adju-
vant chemotherapy.15,16 In our present case, seven courses of 
systemic chemotherapy with VDC/IE, showed a significant 

reduction in the size of the tumour from 8.1 cm to 2.5 cm. 
Radical resection of the bladder and urethra with continent 
diversion by Indiana pouch was completed following seven 
cycles of chemotherapy. 

In our case, neoadjuvant chemotherapy was successful 
in reducing the size of a primitive neuroectodermal tumour 
arising from the bladder of a 31-year-old female. Surgical 
intervention followed chemotherapy and no further treatment 
will be required at this time. The patient will continue with 
regular monitoring and followup. 

Conclusion

Our case demonstrates that complete surgical resection of 
the bladder and urethra following neoadjuvant chemotherapy 
without radiotherapy was a safe and effective for manage-
ment of PNET in a young woman.
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