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Abstract

Ewing sarcoma (ES) and peripheral primitive neuroectodermal tumors (pPNET) are soft tissue tumors that
generally affect the bones. Extraosseous ES/pPNET has been rarely reported. Our patient presented with a
6 X 4 cm right subcutaneous solid vulvar lesion causing pain and discomfort. Pathology and immunohisto-
chemistry staining showed strong positivity for CD99 and vimentin, favoring the diagnosis of ES/pPNET.
Magnetic resonance imaging showed a 6-cm lesion in the right vulvar region with enlarged bilateral inguinal
and right iliac lymph nodes. Fluorescence in sifu hybridization test for translocation t(11;22)(q24;q12) was
positive, confirming the diagnosis. The patient received three cycles of neoadjuvant chemotherapy with vin-
cristine, adriamycin, cyclophosphamide alternating with ifosfamide and etoposide with complete response.
The patient underwent vulvar radical local excision. Residual tumor measured 1.6 cm with free margins. She
received four additional cycles of adjuvant chemotherapy and 30 sessions radiotherapy. She is currently dis-
ease free after 37 months. No ES/pPNET cases with pelvic lymph nodes metastasis were ever reported.
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Introduction

The Ewing sarcoma family of tumors (ESFT) are high-
grade small round cell tumors, including Ewing sar-
coma (ES) of the bone, extraskeletal ES (EES), primitive
neuroectodermal tumor (PNET) and Askin tumor
affecting the thoracic cavity and the lungs. They all
share the same immunohistochemical profile, with
>90% of them expressing CD99 and vimentin markers
on their cell surface." They are also cytogenically simi-
lar, with >90% of them manifesting the same chromo-
somal translocation t(11;22)(q24,q12), which results in
the fusion of two proteins, EWSR1 and FLI-1.> This

family of tumors arises most commonly in young
adults, with a peak incidence in the 20s,%>* and is con-
sidered the second most common primary bone malig-
nancy affecting children and adolescents.* They are
aggressive tumors with high risk of local recurrence
and distant metastasis.' PNET and ES have a very sim-
ilar morphology, and are only distinguishable by the
possible presence of more differentiated neu-
roectodermal tissue in PNET in contrast with ES.>°
EES constitutes around 20-30% of the ESFTs'*” and
are phenotypically and genetically similar to their bony
coun’cerpar’cs.8 The most common sites reported are
chest wall, paravertebral region, retroperitoneal space,
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lower extremities and gluteal region.** However, few
cases have been reported in the kidney, breast, gastroin-
testinal tract, prostate, endometrium, adrenal glands,
brain and lungs.* EES with more differentiated neuro-
ectoderm has been labeled as peripheral PNET
(pPNET). It is more common in the extraskeletal type of
the ESFT.'*!" EES/pPNET has been rarely reported in

the female genital tract, with the ovaries being the most
common site,'? followed by the uterine corpus13 and
the cervix,'* and finally the vagina and vulva.'>'®

The management of patients with EES/pPNET is
usually extrapolated from the treatment of bone
tumors, due to the fact that they share similar pheno-
typical, histochemical and cytogenetic characteristics,

Figure 1 (a) Magnetic resonance imaging (MRI) with an axial T2 and T1 view of the lobulated lesion of intermediate sig-
nal on T2 and isointense signal on T1 along the right labium (star); (b) MRI with a sagittal T1 fat-sat post-contrast
administration showing heterogenous enhancement of the tumor of right labium (star); (c) sagittal view of a positron
emission tomography/computed tomography (PET/CT) showing a hypermetabolic lesion of right labium (star);
(d) sagittal view of a PET/CT showing a hypermetabolic right pelvic lymph node (arrow); (e) PET/CT of the right
labium after neoadjuvant chemotherapy showing minimal uptake in the vulvar lesion (arrow); (f) PET/CT after neo-
adjuvant chemotherapy showing no uptake in the pelvic region (arrow).
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in addition to the rarity of extraskeletal cases and the
few studies comparing extraskeletal types with skele-
tal ones.*"”

The National Comprehensive Cancer Network rec-
ommends primary treatment with chemotherapy in
order to downstage big tumors in an attempt at
achieving microscopic residual disease during surgery,
followed by local control with surgery in patients with
stable, operable disease. Following surgery, adjuvant
chemotherapy for 4-7 weeks is recommended.'’ The
preferred chemotherapeutic regimen is vincristine,
doxorubicin and cyclophosphamide alternating with
ifosfamide and etoposide (VDC/IE), especially in
patients with metastatic disease.

In this article, we report a rare case of vulvar
ES/pPNET that was managed at our institution
2 years ago.

Case Report

A 27-year-old previously healthy female patient pres-
ented with a painful vulvar lesion over the past
4 months. On clinical examination, a 5 x4 cm lesion
was felt beneath the right labia majora. Overlying skin
was clinically normal. Gynecological examination
including a transvaginal ultrasound was normal.

Magnetic  resonance  imaging showed a
5.7 x 3.3 X 3.4 cm, well-defined, lobulated lesion, with
intermediate signal on T2 and isointense signal on T1,
located in the subcutaneous fat of the right labia
majora (Fig. 1a), with heterogenous enhancement
after contrast administration and no invasion of adja-
cent structures (Fig. 1b). Furthermore, there were
small bilateral inguinal lymph nodes (LN), with the
largest in the right inguinal chain measuring 1.2 cm,
as well as enlarged LN in the right common and
external iliac chains. Positron emission tomography
(PET)/computed tomography (CT) showed a hyper-
metabolic vulvar lesion (Fig. 1c), with hypermetabolic
enlarged bilateral inguinal and right pelvic LN
(Fig. 1d), which makes it a stage IVB vulvar tumor
according the FIGO staging system.

Pathology evaluation, immunohistochemistry staining
and fluorescence in situ hybridization (FISH) test con-
firmed the diagnosis of vulvar ES/pPNET (see descrip-
tion below). Neoadjuvant chemotherapy (NACT) with
three cycles of VDC/IE was started. The chemotherapy
duration was, however, extended due to multiple epi-
sodes of severe neutropenia and thrombocytopenia.

© 2020 Japan Society of Obstetrics and Gynecology
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Repeat PET/CT after NACT showed excellent
response with minimal uptake in the vulvar lesion

<

Figure 2 (a) Hematoxylin and eosin staining of the vul-
var biopsy showing small uniform round blue cells
with round nuclei and scant clear cytoplasm (arrow);
(b) CD99 immunohistochemical stain showing mem-
branous positivity (magnification x20) (arrow);
(c) FLI1 immunohistochemical stain showing nuclear
positivity (magnification x20) (arrow).
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and complete resolution of the uptake in the inguinal
and pelvic area (Fig. lef). On clinical examination,
there was a 2 X 1.5 cm residual tumor at the lower
right vulva, just beneath the labia majora.

The patient underwent radical local excision of the
right vulva with advancement flap, and had a smooth
intra- and postoperative course.

Upon presentation, the pathologic examination of
the lesion showed an undifferentiated small round cell
tumor with high nuclear to cytoplasmic ratio, mitotic
activity, abundant necrosis and absence of architectur-
ally distinct growth patterns, including rosette forma-
tion (Fig. 2a). Immunohistochemical staining showed
strong positivity for CD99 (Fig. 2b), vimentin and
FLI-1 (Fig. 2c), as well as negative staining for syn-
aptophysin, muticytokeratin (CKAE1/AE3), cluster of
differntiation 10, estrogen receptor, myogenic differen-
tiation-1, myogenin, desmin, epithelial membrane
antigen (EMA), cluster of differentiation 45, 5-100 and
melan-A, favoring the diagnosis of EES/pPNET. FISH
test for translocation t(11;22)(q24;q12) was positive,
confirming the diagnosis. The surgically removed
residual tumor showed scattered foci of viable tumor
cells representing approximately 40% of a 1.6 cm
tumor bed. All surgical margins were free of tumor,
with the closest margin being the deep one, 4 mm
away from tumor.

The patient then received four additional cycles of
adjuvant chemotherapy of VDC/IE (total of
seven cycles pre- and postoperative) and 30 sessions
of external beam radiation therapy to the tumor bed
and previously involved inguinal and pelvic LN with
a total dose of 5400 cGy. She completed the full treat-
ment 12 months after the initial diagnosis.

The patient was followed up in our clinic every
4 months with physical examination, ultrasound and
alternating PET/CT and CT scan. She has currently no
evidence of disease 33 months after the initial diagnosis.

Discussion

We present a rare case of metastatic vulvar
EES/pPNET in a 27-year-old female, which was
treated with NACT followed by local control via sur-
gery and adjuvant chemotherapy and radiation.
Literature review revealed 20 cases of vulvar
EES/pPNET reported during the last three decades.
Table 1 summarizes these cases with information
related to the tumor, pathologic evaluation, metastasis
at diagnosis, treatment and survival. Molecular

2190

testing was done in only half of the cases. The remain-
der of the diagnoses were established based on immu-
nohistochemistry, including membranous markers
like desmin and vimentin and nuclear markers like
FLI-1. Molecular testing provides a more accurate
diagnosis for ES. For instance, chromosomal translo-
cation t(11;22)(q24;q12) (EWS-FLI1 gene
rearrangement), which was demonstrated in our
patient, is highly specific for ES/PNET and is
detected in more than 90% of tumors.'®

Nine patients had metastasis at diagnosis, most of
them to the lungs, followed by the inguinal, femoral
and mediastinal LN (Table 1). To our knowledge, our
patient is the first vulvar ES reported to have metasta-
ses to the iliac LN at diagnosis.

As shown in Table 1, the presence and the location
of metastases at diagnosis clearly affected the sur-
vival, with pulmonary metastases having the worst
prognosis.

Tumor size is another prognostic factor. The lesion
size in the reported cases (Table 1) ranges from 1 to
20 cm with an average of 6.3 cm, which is similar to
the lesion size in our case. Four patients had lesions
>10 cm, three of which died either before treatment
completion or within 10 months of diagnosis, and
two of them had thoracic metastases.

These findings are in accordance with EES reported
the literature. Takenaka et al. found patients with bone
metastasis to have the worse prognosis, followed by
pulmonary, then LN metastases which appear to have
the least effect on survival'® In addition, Lee et al.
found the tumor size to significantly affect the survival
of patients with EES." Similarly, E1 Weshi et al.
reported that tumors 210 cm have a significantly worse
prognosis compared to tumors <10 cm in size." Other
factors that were found to affect the prognosis are
good histological response to NACT, wide excision
with negative margins and a combined modality treat-
ment consisting of chemotherapy and radiotherapy
with surgical resection as a mean for local disease
control."

Among cases of metastatic vulvar EES, we report
the longest disease-free survival (DFS) of 37 months.
This long DFS can be attributed to the relatively small
tumor size (5.7 cm), the excellent histological response
to NACT, the multi-modality treatment applied, and
the radical excision of the tumor with free margins.
The factor that increases the odds against a long DFS
is the presence of metastases at diagnosis. However,
as previously mentioned, patients with isolated LN
metastases, may have a relatively better prognosis.

© 2020 Japan Society of Obstetrics and Gynecology
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After completing NACT, a radical local excision of
the right vulva was performed, followed by chemo-
therapy and radiation to the tumor bed as well as the
previously involved LN. In addition to the extrapola-
tion from big studies showing the significant benefit
of adjuvant radiotherapy in metastatic skeletal ES,*
we based our decision to radiate the previously
involved LNs in the inguinal and pelvic areas, rather
than surgically removing them, on the fact that the
PET/CT done following NACT revealed a complete
response in the LNs in the pelvic and inguinal area,
with only 1.2 cm residual lesion at the vulva, which
made it possible to achieve a complete resection of
the residual disease with negative margins. Further-
more, an inguinal and pelvic LN dissection would
have delayed the radiotherapy and increased its mor-
bidity. Another factor that supports our decision is
the significant role the radiotherapy plays in patients
with ES, as it was found to be even more beneficial in
EES cases compared to skeletal ones. In addition, Lee
et al. found radiotherapy in EES to have the same
effect on survival as surgical excision."” This advan-
tage of radiotherapy in EES might be attributed to the
fact that these tumors have more differentiated neu-
roectodermal component (PNET) as compared to skel-
etal ES, rendering the tumor more sensitive to
radiotherapy.”"”

Conclusion

ES/PNET are exceedingly rare in the female genito-
urinary tract; nonetheless, they should be considered
as part of the differential diagnosis in patients with
vulvar lesions. Accurate pathologic diagnosis and a
multidisciplinary and multimodality approach includ-
ing NACT and adjuvant chemo- and radiation ther-
apy, obviating the need for more complex and
morbid procedures, are of utmost importance.

Disclosure

None declared.
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