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A B S T R A C T   

Ewing sarcoma (ES) is a rare, aggressive malignancy that typically arises from bone and is seen more in ado
lescents and young adults. In contrast, extraskeletal Ewing sarcoma (EES) is more prevalent in adults and women 
[1,2]. There is no standard treatment for extraskeletal tumors, especially those in sensitive areas, such as the 
vagina, where resection may cause a large cosmetic or functional deformity. This case features a woman in her 
20s who presented with painless vaginal bleeding and was found to have a 4 × 5 × 4-mm EES of the posterior 
vaginal wall. The presentation raised both reproductive and functional concerns, as the patient was young, 
sexually active and of childbearing age. The patient underwent treatment with radiation therapy and chemo
therapy every 3 weeks. Given the lack of guidance and proclivity of EES to metastasize, it is paramount to 
proceed with standard-of-care treatment even if it is small and there is a lack of metastatic disease. For women 
with vaginal EES who are of childbearing age, brachytherapy rather than surgical resection may be a more 
favorable option when considering the location and the potential impact of vaginectomy.   

1. Introduction 

Ewing sarcomas (ES) are aggressive malignancies, predominately 
found in children and adolescents, with a higher incidence in males. 
These are relatively uncommon tumors, with an incidence of 2.93 per 1 
million individuals in the US [1,2]. The majority of ES are primary tu
mors of the bone; however, 20% to 30% manifest as primary extra
skeletal or soft-tissue tumors [2]. EES is more likely to affect adults and 
is more common in women [2]. Extraskeletal, or soft-tissue, involve
ment can occur in any part of the body but is more frequently observed 
in the lower extremities [3]. ES tends to metastasize to the lungs, skeletal 
system, and bone marrow, leading to poor outcomes [4]. In recent years, 
due to treatment innovations in chemotherapy and surgery, the overall 
survival rate for localized ES has increased to above 70%; however, 25% 
of these patients will experience disease recurrence after initial treat
ment [1,2]. 

Although encouraging, the majority of these advances in treatment 
have focused on children and adolescents with primary bone tumors. 
There is far less information on the best course of treatment for those 
with EES, especially adult patients, who generally have a worse prog
nosis [5]. 

Here, one such case is presented: a young woman with a primary ES 
of the vagina. Thus far, there are only 17 case reports of this diagnosis, 
which are briefly summarized in Table 1. 

2. Case Presentation 

A woman in her 20s—gravida 5, parity 5—with no significant past 
medical history, presented to an emergency department with heavy 
vaginal bleeding after palpating a painless mass in her vagina. 

2.1. Clinical Findings 

At the time of initial presentation, the patient declined a pelvic exam, 
but an ultrasound scan revealed a 4 × 5 × 4-mm cystic lesion along the 
vaginal wall. A pelvic exam with her gynecologist revealed a posterior 
vaginal mass that bled but was not tender at palpation. Pathological 
review of an excisional biopsy demonstrated a 2.0 × 1.8 × 0.6-cm mass 
containing a fusion between the EWSR1 exon 7 and FLI exon 6 genes, 
consistent with the diagnosis of ES. Selected histopathologic images 
with associated descriptions are shown in Fig. 1. 
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2.2. Diagnostic Assessment 

Soon thereafter, she presented to another institution, where she had 
an MRI scan of the pelvis with and without contrast and a chest CT scan 
with contrast. She displayed no evidence of gross residual or metastatic 
disease. A PET scan did not reveal hypermetabolic lesions; however, it 
revealed nonspecific increased uptake within the uterus and ovaries, 
which is not abnormal for a patient in her late 20s. The scan also 
revealed nonspecific reactive uptake in the tonsils and nasopharynx. 

Initial pathology results showed small round neoplastic cells indi
cating several possible diagnoses, including EES, desmoplastic small 
round cell tumors, primitive neuro-ectodermal tumors, small-cell car
cinoma, rhabdomyosarcoma, HPV-associated carcinoma including 
neuroendocrine carcinoma, neuroblastoma, lymphoma, melanoma, and 
Merkel cell carcinoma. The tumor had CD99 positivity and a lack of 
staining for HPV association (p16 and HPV-ISH). Pathognomonic find
ings of the excisional biopsy confirmed the diagnosis of EES: fusion of 
the EWSR1 exon 7 and FLI exon 6 genes. 

2.3. Therapeutic Intervention 

Fertility-preservation strategies were discussed prior to starting 
systemic therapies; however, the patient declined. The patient received 
standard-of-care ES/EES treatment with vincristine, doxorubicin, 
cyclophosphamide/ifosfamide and etoposide (VDC/IE). She could not 
tolerate the dose-dense schedule (every two weeks) due to myelosup
pression. Thus, she was switched to a standard schedule of every three 
weeks. After extensive discussion with a multidisciplinary sarcoma 
team, brachytherapy was determined to be the most appropriate treat
ment for the primary site. This decision was made primarily by 
considering the side-effects of the alternatives: surgery and stereotactic 
radiation. She tolerated the brachytherapy well. Currently, the patient is 
completing her adjuvant chemotherapy portion, aiming for a 14-cycle 
goal, per the National Comprehensive Cancer Network (NCCN) 
guidelines. 

2.4. Follow-Up and Outcomes 

To date (Fig. 2), the patient has completed four cycles of neoadjuvant 
chemotherapy with VDC/IE followed by brachytherapy (4000 cGy in 8 
fractions to the vaginal cuff). Although the optimal consolidation 
treatment for this patient has not been standardized, brachytherapy was 
offered to preserve organ function and fertility. 

Post-brachytherapy, she resumed adjuvant chemotherapy and has 
completed 4 adjuvant doses thus far. She is planned to complete 14 total 

Table 1 
Case reports of vaginal Ewing sarcoma.  

Author Location Treatment Prognosis Metastatic? 

Rekhi 2019 
[6] 

Cervicovaginal Chemotherapy Unknown/ 
Lost to 
follow-up 

Unknown 

Rekhi 2019 
[6] 

Anterior 
vaginal wall 

Chemotherapy 
(VDC/IE) & 
external beam 
radiation 

Disease free 
at 18 
months 
post- 
treatment 

No 

Cross 2017 
[7] 

Vaginal, 
posterior to 
bladder 

Chemotherapy Metastatic 
spread to 
lung and 
brain; on 
palliative 
treatment 

Yes 

Cross 2017 
[7] 

Posterior 
vaginal 

Chemotherapy 
and surgical 
resection 

Disease free 
at 12 
months 
post- 
treatment 

No 

Modi 2016 
[8] 

Lateral wall of 
the vagina 

Chemotherapy 
and external 
beam radiation 

Disease free 
at treatment 
conclusion 

No 

Pang 2012 
[9] 

Anterior and 
posterior 
vaginal 

External beam 
radiation plus 
brachytherapy 

Death 18 
months 
post- 
treatment 
completion 
due to 
disease 
progression 

Yes 

Bancalari 
2012 [10] 

Retrocervical 
posterior 
vaginal wall 

Chemotherapy 
and surgical 
resection 

Disease free 
at 20 
months 
post- 
diagnosis 

No 

Machado 
2013 [11] 

Upper third of 
the anterior 
vaginal wall 

Chemotherapy Death 22 
months after 
diagnosis 
due to 
disease 
progression 

Yes 

Rekhi 2010 
[12] 

Anterior and 
posterior 
vaginal walls 
and anterior 
sacrum 

Chemotherapy 
(VDC/IE) 

Disease free 
at 
completion 
of induction 
phase 

No 

Yip 2009 
[13] 

Vaginal 
introitus 

External beam 
radiation, 
subsequent 
Surgical 
resection of 
metastasis 

Disease free 
at 18 
months 
post- 
resection. 

Yes 

Al-Tamimi 
2009 [14] 

Posterior wall 
of the lower 
third of the 
vagina 

Surgical 
resection, 
followed by 
adjuvant 
chemotherapy, 
external beam 
radiation and 
brachytherapy) 

Unknown No 

McCluggage 
2007 [15] 

Case series – 
including one 
case involving 
anterior 
vaginal wall 

Unknown Unknown Unknown 

Liao 2004 
[16] 

Lower third of 
the posterior 
vaginal wall 

Surgical 
resection, 
adjuvant 
chemotherapy, 
and adjuvant 
external beam 
radiation plus 
brachytherapy 

Disease free 
at 36 
months 
post- 
resection. 

No  

Table 1 (continued ) 

Author Location Treatment Prognosis Metastatic? 

Gaona- 
Luviano 
2003 [17] 

Distal third of 
the vagina 

Surgical 
resection, 
chemotherapy. 
External beam 
radiation and 
brachytherapy 

Disease free 
at 20 
months 
post- 
resection 

No 

Petković 
2002 [18] 

Rectovaginal 
septum 

Chemotherapy, 
external beam 
radiation and 
brachytherapy 

Unknown No 

Farley 2000 
[19] 

Distal third of 
the vagina 

Chemotherapy, 
external beam 
radiation, and 
brachytherapy 

Disease free 
at 48 
months 
post- 
treatment 

No 

Vang 2000 
[20] 

Vaginal lesion, 
not otherwise 
specified 

Surgical 
resection and 
chemotherapy 

Disease free 
at 19 
months 
post- 
diagnosis 

No  
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cycles of chemotherapy per NCCN guidelines. Secondary to treatment, 
she has suffered neutropenic fever, acidosis, anemia requiring trans
fusion, and anxiety but currently has no radiographic evidence of dis
ease progression or recurrence. 

3. Discussion 

This presentation is such a rarity that no standard of practice exists 

for treating vaginal ES. The traditional presentation of EES is treated 
with neoadjuvant chemotherapy followed by surgical resection and 
additional adjuvant chemotherapy. Radiation therapy is also occasion
ally used. However, a combination of chemotherapy and radiation 
therapy may be the best option for this patient due to the sensitive 
location of the tumor. A surgical excision would likely result in a full 
vaginectomy, which could pose significant emotional distress at the 
patient's age. 

Fig. 1. Select histopathologic slides. 
Legend: 
A (Hematoxylin and Eosin; Mag × 100): Infiltrative tumefactive mass underlying the squamous mucosal lining of the vagina. 
B (Hematoxylin and Eosin; Mag × 200): tumor is composed of diffuse uniform sheets of malignant small round blue cells. 
C (Hematoxylin and Eosin; Mag × 400): The malignant cells show uniforms round to oval blue cells with high nuclear-cytoplastic ration, scant cytoplasm, and fine 
powdery chromatin. Mitotic figures are easily discernible in this field. 
D (CD99 Immunohistochemical stain; Mag × 400): The tumor cells show strong and diffuse CD99 immunoreactivity with characteristic membranous pattern. 
E (Synaptophysin immunohistochemical stain; Mag × 400): The tumor cells show focal reactivity for synaptophysin. 
F: Fluorescence in situ hybridization (Mag × 200), showing positive rearrangement of the EWSR1 gene. (For interpretation of the references to colour in this figure 
legend, the reader is referred to the web version of this article.) 
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There is some precedent for opting for chemotherapy rather than 
surgical resection. Of the other 16 documented cases of primary Ewing 
sarcoma of the vagina available, seven noted treatment of the tumor 
with surgical resection, eight noted chemotherapy alone, and the last 
one was treated with radiotherapy only. Notably, a 2009 case report by 
Yip and colleagues noted that their patient's vaginal tumor was not 
resected due to the location and young age of the patient [13]. However, 
in a 2017 case highlighted by Cross and colleagues, the authors were 
able to surgically resect the tumor while keeping the architecture of the 
vagina intact [7]. This demonstrates that removing the tumor with 
adequate negative margins may be feasible while maintaining the 
integrity of the vagina. 

Over the past years, there has been debate over the optimal systemic 
therapies for the treatment of localized ES; however, very recently, a 
phase III, open-label study (EE2012) conducted in Europe confirmed 
VDC/IE superiority, consolidating its role as the current standard first- 
line treatment for all patients with ES [21]. Future treatment options 
may include the use of CRISPR-Cas9 technology, and further research is 
underway [22]. Given the lack of guidance and proclivity of EES to 
metastasize, it is paramount to proceed with standard-of-care treatment 
even when it is small and there is a lack of metastatic disease. For women 
with vaginal EES who are of childbearing age, brachytherapy rather 
than surgical resection may be a more favorable option when consid
ering the location and the potential impact of vaginectomy. 
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