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Introduction

Ewing sarcoma and primitive neuroectodermal tumor
(PNET) represent a single group of bone and soft-tis-
sue tumors in which typical undifferentiated Ewing sar-
coma lies at one end of the spectrum and PNET with
clear evidence of neural differentiation lies at the
other.1,2 Ewing sarcoma/PNET of the female genital
tract is very unusual, but has been reported to involve
the ovary, uterine corpus, uterine cervix, and vulva.2–5

To our knowledge, only 4 cases of primary vaginal
Ewing sarcoma/PNET have previously been reported
in the English literature,2–5 and all of them had no
evidence of metastasis when reported. Here, we present
a rare case of primary vaginal Ewing sarcoma/PNET
with cranial metastasis.

Case Report

In November 2004, a 28-year-old woman, gravida 2,
para 2, presented with a nearly 2-month history of a
progressive bulging mass in the right frontoparietal

region. Her medical history revealed that she had
undergone partial resection of a nodular lesion located
near the vaginal introitus close to the left side of the
urethral orifice in October 2003. The pathology report
stated an undifferentiated carcinoma based on the
presence of cohesive sheets of hyperchromatic cells
without specific differentiation such as gland formation,
mucus secretion, or squamous differentiation. She
had then been referred to our Obstetrics & Gynecology
department for further management. At the Obstetrics
& Gynecology outpatient department, abdominal com-
puted tomography (CT) showed negative findings;
physical examination revealed no palpable inguinal
lymph node. Extensive surgical resection of the residual
lesion, which was about 2 cm in size, was not recom-
mended due to the patient’s young age and the loca-
tion of the tumor. Hence, curative radiotherapy with
a total dosage of 7,000 cGy using appositional field
method was applied to the vaginal tumor bed and ad-
ministered from November 2003 to January 2004.
A series of vaginal and cervical smears before this
admission revealed no malignancy; also, the patient’s
regularly checked tumor markers, including CEA and
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SCC-associated antigen, were within normal limits. She
was regularly followed-up at our Obstetrics & Gynecol-
ogy outpatient department. She was doing well until
October 2004 when she found a protruding mass on
her right frontoparietal skull. She was referred to our
Neurosurgery outpatient department after a whole-
body bone scan performed.

On this admission, the patient’s general physical
examination revealed a tender, fixed, and bulging tumor
about 4 cm in size in the right frontoparietal region.
Both cranial CT and brain magnetic resonance imaging
(MRI) showed a well-enhanced soft-tissue mass at the
right high frontoparietal region with epidural and scalp
extension and mild compression of the adjacent brain
parenchyma. Whole-body bone scan disclosed a hot
ovid area over the right frontoparietal skull, indicative
of a metastatic lesion.

The patient underwent a right frontoparietal cra-
niectomy with total removal of the tumor, the invaded
dura, skull and the invaded scalp, followed by duraplasty
and cranioplasty. Histologically, the tumor was com-
posed of sheets of uniform small round cells with scant
amphophilic cytoplasm; the nuclei contained vesicular
to stippled chromatin with inconspicuous nucleoli and
indistinct cytoplasmic borders (Figure 1). There was
prominent mitotic activity, necrosis and hemorrhage,
but no rosettes, pseudorosettes or neurotubules were
present. The cytoplasm was negative for periodic acid-
Schiff stain (Figure 2A). The tumor was negative for
pan cytokeratin (CK), CK 7, CK20, low-molecular-
weight cytokeratin, high-molecular-weight cytokeratin,
epithelial membrane antigen, desmin, smooth muscle
actin, myogenine, MyoD1, chromogranin, WT-1
(Wilm’s tumor protein), inhibin, and leukocyte com-
mon antigen. However, the tumor was focally positive
for synaptophysin, CD56, and neuron-specific enolase,

and diffusely positive for vimentin and CD99 (MIC2)
(Figure 2B). Ki-67 was present in 30% of tumor cells.
The morphology of the tumor in the right frontopari-
etal region was similar to that of the vaginal tumor
resected previously (Figure 3). Therefore, based on
the results of histopathologic examination, metastatic
Ewing sarcoma/PNET originating from the vagina
was diagnosed.

The patient was discharged without any complica-
tions or neurologic deficits. Postoperative adjuvant
cranial radiotherapy with total dosage of 6,000 cGy fol-
lowed by 12 courses of systemic chemotherapy consist-
ing of cyclophosphamide, vincristine and epirubicin
were administered. We regularly followed her hemo-
gram, liver function test and brain MRI. Brain MRI
performed 18 months after the operation showed
neither residual tumor nor recurrent tumor.

Discussion

Ewing sarcoma and PNET were regarded as distinct
in the past. Recently, studies have shown that the small
round-cell tumors seen in both tumor types share
common phenotypic and molecular features, support-
ing the concept of a single tumor category. Therefore,
the term Ewing sarcoma/PNET family of tumors is
currently employed.6–8

Ewing sarcoma/PNET are now defined as a group
of small round-cell sarcomas that show varying degrees
of neuroectodermal differentiation.8–10 Ewing sarcomas
are tumors that lack evidence of neuroectodermal dif-
ferentiation when assessed by light microscopy, immu-
nohistochemistry, and electron microscopy; PNET are
tumors that show neuroectodermal features when eval-
uated by 1 or more of the above modalities.9,10

A B

Figure 1. (A) Solid sheet growth pattern of Ewing sarcoma/PNET in the scalp. (B) The tumor is composed of uniform small, round,
hyperchromatic cells with scant amphophilic cytoplasm and mitotic figures (arrows). 



J Chin Med Assoc • June 2009 • Vol 72 • No 6334

C.M. Yip, et al

Extraosseous Ewing sarcomas can arise in the soft
tissues of the chest wall, extremities, paravertebral and
retroperitoneal regions, pelvis and abdomen, skin, vis-
ceral organs, head and neck,4,5,7,10,11 but rarely occur
in the female genital tract.2–5 To date, only 4 cases of
primary vaginal extraosseous Ewing sarcoma/PNET
have been reported in the English literature (Table
1),2–5 and none of them showed evidence of metastasis.

The diagnosis of Ewing sarcoma/PNET is based on
histologic, immunohistochemical, and ultrastructural
features. Uniform small round cells with round nuclei
containing fine chromatin, scanty clear or eosinophilic
cytoplasm with glycogen content, and indistinct cyto-
plasmic membranes are common microscopic features

of Ewing sarcomas.9,11,12 Although the presence of
glycogen in a round-cell tumor was considered to be
diagnostic of Ewing sarcoma, it is now known that
Ewing sarcoma may be glycogen-negative.12 In cases of
PNET, the tumors comprise small- to medium-sized
cells with moderate amounts of cytoplasm, variable gly-
cogen content, and variable degrees of neuroepithelial
differentiation.11

Immunohistochemical markers currently used in the
diagnosis of Ewing sarcoma/PNET family of tumors
include MIC2 (also designated CD99), neurofilament
proteins, neuron-specific enolase, vimentin, and HBA-
71.1,6,11,13 CD99 is expressed in the membranes of
nearly all Ewing sarcoma/PNET tumors.6,11 Notably,

A B

Figure 2. (A) Periodic acid-Schiff stain: the tumor cells are negative for glycogen granules in the cytoplasm. (B) Immunohistochemistry
stain: the tumor cells have strong and diffuse membranous staining for CD99.

A B

Figure 3. The histology of the vaginal tumor (A) is similar to that of the scalp tumor (B). Tumor necrosis (A) and focal pseudopapillary
formation are noted.
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MIC2 expression has been detected in other tumors,
including lymphoblastic lymphoma and related
leukemias,9,11,14 rhabdomyosarcoma,11 small cell car-
cinoma,15 Merkel cell carcinoma, mesenchymal chon-
drosarcoma, and synovial sarcoma. However, MIC2
expression is a highly sensitive and reliable marker for
the diagnosis of Ewing sarcoma/PNET when used as
part of a panel of immunohistochemical stains, despite
the lack of complete specificity.

The diagnosis in our patient was revised from undif-
ferentiated carcinoma to Ewing sarcoma/PNET based
on the results of immunohistochemical staining. Com-
bined treatment with surgical resection, radiotherapy
and chemotherapy resulted in a favourable outcome.
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