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Case Report

Primitive neuroectodermal tumor of the posterior
urethral: a case report and literature review
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Abstract: Primitive neuroectodermal tumor in adults is extremely rare. It belongs to the Ewing’s sarcoma family
that usually occurs in children and adolescents with a predilection for the truncal and axial soft tissue. Primitive
neuroectodermal tumor of the posterior urethra is even less common with no prior reported cases in the English-
language literature. We reported here a case of primitive neuroectodermal tumor of the posterior urethra with local
bladder wall invasion and distant pulmonary metastasis in a 49-year-old man. The patient’s treatment and clinical
outcome were examined with literature review for the management of primitive neuroectodermal tumor in general

with emphasis on its management in the genitourinary tract.
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Introduction

Primitive neuroectodermal tumor (PNET) is a
rare cancer in general. It is a neural crest tumor
that belongs to the Ewing’s sarcoma (ES) family
and usually occurs in children and adolescents
with a predilection for the truncal and axial soft
tissue. Primitive neuroectodermal tumor occurs
even less frequently in adults [1]. Until now,
only sporadic cases have been reported to
occur in the lung, posterior mediastinum, and
other extra-thoracic localizations such as the
breast or the pancreas. Only case reports have
been published for its occurrence in the genito-
urinary tract. On the other hand, the primary
tumors arising from the posterior urethra are
also rare, and most of them are urothelial or
squamous cell carcinomas in nature. In fact, no
primitive neuroectodermal tumor of the poste-
rior urethra had even been reported in the
English-language literature according to our
recent Medline search. In this case report, we
reported an adult case of primitive neuroecto-
dermal tumor arising from the posterior urethra
with both bladder wall invasion and distant pul-
monary metastasis. The patient’s clinical out-

comes to cyclophosphamide, adriamycin, and
vincristine/ifosfamide-etoposide (CAV/IE) che-
motherapy was examined with a literature
review on its management in general. Special
emphasis was put on its clinical presentations
and management in the genitourinary tract.

Case report

The patient was a 49-year-old man with family
history significant for prostate cancer was
admitted because of hematuria, dysuria, and
the pain on right lower limb. Prior to the admis-
sion, he had undergone cystoscopy examina-
tion twice and a transurethral resection of a
urethral tumor at a local hospital about one
year earlier. The histopathology examination at
the local hospital suggested inflammatory gran-
uloma arisen from the prostatic posterior ure-
thral according to the pathology report.

Upon admission, the patient’'s serum lactate
dehydrogenase (LDH) and neuron-specific eno-
lase (NSE) levels were markedly elevated to
347.0 U/L and 18.96 ug/L, respectively. His
serum alkaline phosphatase, prostate specific
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Figure 1. As shown from (A to C), this tumor expressed intermediate or high signal intensity in both T1- and T2-
weighted images, while the wall of bladder and prostatic urethra expressed intermediate intensity on the T1-weight-
ed MR images and high intensity on the T2-weighted ones. (A) Coronal thin-slice MRI reconstruction demonstrates
a large pelvic mass of 9 cmx6 cm in the maximal dimensions arising from the posterior urethra with infiltration to
the posterior wall of the bladder. (B) Axial T1 weighted MRI shows an lesion near to bladder, which heterogenously
expressed high signal intensity while the wall of bladder and prostatic urethra expressed intermediate intensity. (C)
Axial T2-weighted MRI shows the lesion expressed high intensity.

antigen (PSA), alpha-fetoprotein (AFP), and car-
cinoembryonic antigen (CEA) levels were within
normal limits. The magnetic resonance imaging
(MRI) of the abdomen and pelvis revealed a
large pelvic mass of 9 cmx6 cm in the maximal
dimensions arising from the posterior urethra
with infiltration to the posterior wall of the blad-
der (Figure 1). In addition, both the bladder and
the prostatic urethral walls were noted to be
thickened. No lymphadenopathy was noted in
the pelvis and inguinal region. His bone scintig-
raphy revealed no distant metastasis. His com-
puted tomography of the chest demonstrated
multiple lesions involving both lungs with the
maximum dimension up to 1.5 cm, which were
consistent with metastatic disease radiograph-
ically. However, no histological examination of
the pulmonary lesions was obtained because
the patient refused lung biopsy. The patient
subsequently underwent transurethral resec-
tion of the posterior urethral tumor in order to
control the hematuria, relieve the bladder out-
let obstruction, and obtain specimen for patho-
logical diagnosis. The histological examination
of the acquired specimen with H&E stain
revealed that the tumor was composed of
mainly poorly differentiated small round cells
with scarce cytoplasm and hyperchromatic
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nuclei forming nests or rosettes (Figure 2A).
Immunohistochemical staining of the specimen
showed strong and consistent membranous
expression of CD99 and CD56 and strong cyto-
plasmatic staining for vimentin (Figure 2B, 2C).
The staining for CgA, PCK, CK5/6, CK7, CEA,
Syn and PSA were largely negative with the
exception of the CgA staining, which was weak-
ly positive in some of the tumor cells. The radio-
logical and pathological examinations, includ-
ing the immunohistochemical findings, led to
the diagnosis of a primitive neuroectodermal
tumor of the posterior urethra. To confirm this
diagnosis, a EWS-FLI-1 fusion transcript was
detected by nested reverse transcription poly-
merase chain reaction (RT-PCR) in the formalin-
fixed and paraffin-embedded tumor tissues
(Figure 3). In brief, total mMRNAs were firstly
extracted according to the method published in
Stanta and Schneider [2], which was then
reverse-transcribed into cDNA. Nested PCR
was performed as QI-XING GONG et al. des-
cribed [3]. The positive results confirmed the
diagnosis of PNET/ES arising from the posterior
urethra.

Based on the pathological diagnosis and clini-
cal staging, the patient was initially treated with
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Figure 3. The analysis of PNET/ES by Reverse tran-
scription polymerase chain reaction (RT-PCR). A
EWS-FLI-1 fusion transcript was detected by reverse
transcription polymerase chain reaction (RT-PCR). A
394 base pair (bp) and 328 bp product are detected,
corresponding to fusion transcripts of EWS-FLI1 gene
(lane M size marker, lanes 1 and 3 current case,
lanes 2 and 4 Ewing cell line as a positive control.
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Figure 2. Immunohistochemistry of the primi-
tive neuroectodermal tumor from the posterior
urethra. A. Staining with hematoxxylin and eo-
sin (H&E) shows the tumor was composed of
mainly poorly differentiated small round cells
with scarce cytoplasm and hyperchromatic
nuclei forming nests or rosettes (magnifica-
tion 10x). B. Immunohistochemical staining
with CD99 shows strong and consistent mem-
braneous expression of CD99 (maghnification
40x). C. Immunohistochemical staining with
CD56 shows Tumor cells exhibit strong mem-
branous CD56 staining (magnification 20x).

4 cycles of chemotherapy using alternating
Vincristine-Adriamycin-Cyclophosphamide and
Ifosfamide-Etoposide according to the frame-
work of the Indiana University Ewing tumor
studying [4]. Briefly, cyclophosphamide 1200
mg/m?2, adriamycin 75 mg/m?2, and vincristine 2
mg were administered intravenously on the first
day. They were then alternated with ifosfamide
1.8 g/m? for 5 days plus etoposide 100 mg/m?2.
Each course would take three weeks to com-
plete. After three cycles of administration of
CAV/IE, the patient developed new onset of
pain on right lower limb and dysuria again. MRI
and CT scan showed local disease recurrence
and metastasis to the brain. The patient under-
went hospice care and expired from respiratory
failure two months later.

Discussion

Primitive neuroectodermal tumor is a neuron-
derived small round-cell tumor and belongs to
the Ewing’s sarcoma family [5]. Ewing sarcoma,
which primarily occurs in bones, is an uncom-
mon neoplasm in soft tissues. It had been
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reported that only approximately 20 new cases
are registered per year in Japan [6]. Primitive
neuroectodermal tumors, which develop in
the soft tissues, are therefore more rarities.
Currently, only a few cases of soft tissue primi-
tive neuroectodermal tumors had anecdotally
been reported. Moreover, among these report-
ed cases, most of them were between 10 and
30 years old and usually occurred in the che-
st wall, para-vertebral muscles, the buttocks
muscles, and the retroperitoneal space. To our
knowledge, no case of posterior urethral primi-
tive neuroectodermal tumors was reported
(last search Medline on Apr 5, 2011). It is there-
fore highly remarkable for a 49-year-old patient
to develop primitive neuroectodermal tumor of
the posterior urethra.

Because the primitive neuroectodermal tumor
develops in soft tissues away from critical
organs, thus the symptoms often appear late in
the course of the disease, and are frequently
not specific. This may account for the often
delayed diagnosis of primitive neuroectoder-
mal tumor. The CT and Magnetic Resonance
Imaging (MRI) can be helpful to the diagnosis
and staging of the primitive neuroectodermal
tumor through their anatomical findings. In CT
scan, the primitive neuroectodermal tumor
usually has a large soft-tissue component with-
out calcification and lymphadenopathy and the
soft-tissue component generally tends to dis-
place, rather than encase, the adjacent organs
[7, 8]. In addition, the primitive neuroectoder-
mal tumor usually shows non-enhancing nec-
rotic areas and has only moderate enhance-
ment after intravenous contrast administration
[7]. The magnetic resonance imaging usually
demonstrates a mass with high signal intensity
on T2-weighted images, and intermediate or
high signal intensity on T1-weighted images [7].

The definitive diagnostic method for primitive
neuroectodermal tumor is usually obtained
through excisional biopsy. Histologically, the
primitive neuroectodermal tumor appears as a
highly cellular tumor composed of sheets of
uniform small round. The tumor cells frequently
express CD99, a glycoprotein expressed on the
cell surface, which is the product of the MIC2
gene. It is considered to be a marker for the
diagnosis of primitive neuroectodermal tumor
[9]. Likewise, CD56, a neural cell adhesion mol-
ecule, is also frequently expressed at a high
level on most of the tumor cells. It has also
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been suggested that PNET is expressed at a
high level for tumors with positive CD56 expres-
sion, especially among adult patients [10]. In
addition, because the nonrandom chromosom-
al translocations and gene rearrangements
between the ews gene on chromosomes 22q12
and 11924 occurs in approximately 80% of the
primitive neuroectodermal tumors, EWS-FLI1,
the fusion protein, can be used as a clue to
diagnosis of the primitive neuroectodermal
tumor [11]. The patient’s immunohistochemis-
try staining revealed heterogeneously positive
results for both the CD56 and CD99, as shown
in Figure 2. These results, together with the
presence of the fusion protein EWS-FLI1 con-
firmed by RT-PCR, were consistent with the
diagnosis criteria for primitive neuroectoder-
mal tumor. Because of its rarity, the pathology
was probably misdiagnosed initially at the local
hospital with the typical “small round cells”
confused as “the white cell”.

As a member of the Ewing’'s sarcomas’ family,
the primitive neuroectodermal tumor is an
extremely aggressive tissue neoplasm and sur-
gical resection is considered to be the only
definitive treatment [12]. Once the tumor recur-
rence or metastasis occurs, most patients die
within one year. Though a standardized treat-
ment strategy for the primitive neuroectoder-
mal tumor has not been established, accumu-
lated data had showed that intensive chemo-
therapy combined with local tumor control can
contribute to improved survival [13]. Some had
reported that the international chemotherapy
protocol with CAV/IE for primitive neuroectoder-
mal tumor could improved the outcome of local-
ized unresectable primitive neuroectodermal
tumor arising from the bone or soft tissues [4].
However, in our present case, the palliative
resection combined with chemotherapy regi-
men failed to control the progression of
disease.

Till now, no more than 100 cases of genitouri-
nary PNETSs, involving kidney, bladder, prostate,
ureter, and seminal vesicle, have ever been
reported (last search Medline on Apr 5, 2011).
None of them involved urethra. According to the
literature, the clinic presentations of genitouri-
nary PNETs were highly variable and not always
specific to voiding symptoms, such as gross
hematuria or urinary retention. However, the
reported treatment strategies for genitourinary
PNETs were similar and mainly consist of a
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combination of surgery for local control and
chemotherapy for metastatic diseases. Radio-
therapy is reserved for inoperable tumors or
those not responsive to neoadjuvant chemo-
therapy

In summary, primitive neuroectodermal tumor
is an extremely aggressive cancer. Once it can
not be fully resected surgically, the outcome
would expect to be poor even with extensive
chemotherapy.
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