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A B S T R A C T   

Objectives: To investigate the clinical characteristics and prognosis of primary vaginal sarcoma. 
Methods: A retrospective analysis of patients with primary vaginal sarcoma treated at our center from 2000 to 
2020 was conducted. 
Results: Fifteen patients were identified, among which 9 (60.0 %) patients had leiomyosarcoma, 2 (13.3 %) 
patients had Ewing’s sarcoma, 2 (13.3 %) patients had rhabdomyosarcoma, 1 (6.7 %) patient had undifferen-
tiated sarcoma, and 1 (6.7 %) patient had malignant peripheral schwannoma. Nine patients presented with 
vaginal mass that was the most common primary symptoms. Eleven patients received their primary surgery, and 
7 of them received postoperative adjuvant chemotherapy or radiation therapy. The remaining 4 patients received 
initial chemotherapy and/or radiotherapy because of advanced stage. The distribution by stage was as follows: 
stage I in 10 patients, stage II in 1 patient, stage III in 2 patients and stage IV in 2 patients. The median follow-up 
was 43.7 months (10.1–137.5 months). Thirteen patients (86.7 %) had disease extent during follow-up, and 
among them, 11 patients (11/13, 84.6 %) developed local relapse or adjacent organ metastases, 1 patient (1/13, 
7.7 %) developed liver metastases, and the remaining 1 patient (1/13, 7.7 %) developed lung metastases and 
local relapse during follow-up. Ten (10/13, 76.9 %) patients relapsed within 2 years after diagnosis. Eight pa-
tients (8/11, 72.7 %) with local recurrence or adjacent organ metastases received a secondary surgery treatment, 
and only 2 of them relapsed again. Two-year overall survival (OS) and 5-year OS were 80.0 % and 66.7 %, 
respectively. Patients with leiomyosarcoma had a tendency toward a better 5-year OS than those with other 
sarcomas (74.1 % vs 66.7 %, P = 0.307). 
Conclusions: Primary vaginal sarcomas are aggressive neoplasms with different presenting characteristics. Sur-
gery is the main treatment for primary vaginal sarcoma and for local relapse vaginal sarcoma.   

1. Introduction 

Primary vaginal cancer is rare, constituting only 1 %–2% of all fe-
male genital tract malignancies and only 10 % of all vaginal malignant 
neoplasms (Sung et al., 2021). The predominant histologic subtype in 
primary vaginal cancer is squamous carcinoma, which comprises 90 % 
of cases. Adenocarcinoma accounts for approximately 8 %–10 % of 
cases. Sarcomas, lymphomas, and melanomas of the vagina are 
extremely rare (Adams et al., 2021). Sarcomas constitute 2 % of ma-
lignant vaginal lesions, with leiomyosarcomas being the most common 
type of sarcoma (Matsuo et al., 2009). 

Primary vaginal sarcomas are aggressive neoplasms with different 

presenting characteristics and increased adjusted risk of mortality as 
compared to squamous cell and adenocarcinoma subtypes (Ghezelayagh 
et al., 2015). Because of their low incidence and the lack of prospective 
studies, it is very difficult to reach conclusions regarding the best disease 
management recommendations for primary vaginal sarcoma. Surgical 
resection of the tumor is currently the modality of choice for patients 
with localized disease (Khosla et al., 2014). 

We therefore conducted a retrospective cohort study to evaluate the 
clinical characteristics and treatment outcomes of women with primary 
vaginal sarcoma and identify prognostic factors. 

* Corresponding author at: Department of Gynecologic Oncology, National Cancer Center/National Clinical Research Center for Cancer/Cancer Hospital, Chinese 
Academy of Medical Sciences and Peking Union Medical College, Beijing 100021, China. 

E-mail address: huage19880915@126.com (H. Yuan).   
1 These authors contributed equally to the work. 

Contents lists available at ScienceDirect 

Gynecologic Oncology Reports 

journal homepage: www.elsevier.com/locate/gynor 

https://doi.org/10.1016/j.gore.2022.101110 
Received 13 September 2022; Received in revised form 26 October 2022; Accepted 23 November 2022   

mailto:huage19880915@126.com
www.sciencedirect.com/science/journal/23525789
https://www.elsevier.com/locate/gynor
https://doi.org/10.1016/j.gore.2022.101110
https://doi.org/10.1016/j.gore.2022.101110
https://doi.org/10.1016/j.gore.2022.101110
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Gynecologic Oncology Reports 44 (2022) 101110

2

2. Patients and methods 

2.1. Patients 

After receiving approval from the Institutional Review Board, we 
performed a retrospective analysis of all patients diagnosed to have 
primary vaginal sarcoma from January 1, 2000 to January 1, 2020 who 
received treatment in the Department of Gynecological Oncology of 
Cancer Hospital, Chinese Academy of Medical Sciences, National Cancer 
Center. Only patients with a diagnosis of primary vaginal sarcoma 
confirmed by an experienced gynecologic pathologist in our hospital 
were included. The patients’ full medical records were included in this 
study. Clinical and pathologic variables, treatment modalities, and 
outcomes were assessed. Stage was retrospectively assigned using the 
International Federation of Gynecology and Obstetrics (FIGO) 2009 
staging system for uterine sarcomas. 

2.2. Statistical analyses 

For the survival analyses, overall survival (OS) was defined as the 
time from the date of diagnosis to death for which primary vaginal 
sarcoma was the primary or underlying cause. Survival was estimated 
using the Kaplan–Meier product-limit method, and differences were 
tested for statistical significance using the log-rank test. Two-sided P- 
values < 0.05 were considered statistically significant. All analyses were 
performed using SPSS Statistics 20.0 software. 

3. Results 

3.1. Patient characteristics 

Fifteen patients were identified. The median age of all patients was 
48 years (range, 29–66 years). Nine patients (60.0 %, 9/15) were 
diagnosed to have the tumor before the age of 50 years. Nine patients 
presented with vaginal mass, which was the most common primary 
symptom. Four and two patients presented with vaginal bleeding and 
difficulty with defecation, respectively. The proportion of patients with 
a smaller tumor (＜5 cm) was only 33.3 % as compared to 66.7 % for 
tumors ≥ 5 cm (Table 1). 

Furthermore, 40 % (6/15) and 40 % (6/15) tumors occur in the 
anterior or lateral wall of the vagina, respectively. Two patients had a 
tumor in the posterior wall of the vagina, while 1 patient had a tumor in 
the vaginal cuff. Additionally, 40 % (6/15) and 60 % (9/15) tumors 
occurred in the upper and lower vagina, respectively (Table 1). 

Of these patients, 9 (60.0 %) patients had leiomyosarcoma, 2 (13.3 
%) patients had Ewing’s sarcoma, 2 (13.3 %) patients had rhabdo-
myosarcoma, 1 (6.7 %) patient had undifferentiated sarcoma, and 1 (6.7 
%) patient had malignant peripheral schwannoma. The FIGO 2009 
distribution according to the stage was as follows: stage I in 10 patients, 
stage II in 1 patient, stage III in 2 patients, and stage IV in 2 patients 
(Table 1). 

3.2. Treatment 

3.2.1. Surgical treatment 
Eleven patients received their primary surgery at our institution or at 

an outside institution. The remaining 4 patients received initial 
chemotherapy and/or radiotherapy because of advanced stage disease. 
For patients who received surgery (n = 11), 8 patients received simple 
resection, and 3 patients received local wide excision. Five patients 
received simple resection from an external institution (Table 1). In 90.9 
% (10/11) and 9.1 % (1/11) of the cases, patients were diagnosed with 
stage I or stage III disease, respectively. 

3.2.2. Adjuvant therapy 
Seven patients received postoperative adjuvant therapy after 

surgery. Five (71.4 %) of 7 patients received adjuvant chemotherapy. 
The treatments included the following: doxorubicin/ifosfamide/ 
cisplatin (4), ifosfamide/cisplatin (1). One patient (14.3 %, 1/7) 
received adjuvant intravaginal brachytherapy. One patient (14.3 %, 1/ 
7) received adjuvant pelvic radiation. One patient (14.3 %, 1/7) 
received endocrine treatment after surgery. 

3.2.3. Non-surgical treatment 
One patient with stage III disease received anthracycline-based 

chemotherapy and intravaginal brachytherapy. For patients with stage 
IV disease, 1 of them received three lines of chemotherapy regimens, 
and the disease progressed during therapy. She died 10 months after 
diagnosis. The other one received anthracycline-based chemotherapy, 
pelvic external radiotherapy and brachytherapy plus cisplatin-based 
chemotherapy. One patient with stage II disease received chemo-
therapy (Table 1). 

3.3. Recurrent disease 

Thirteen patients (13/15, 86.7 %) had disease extent during follow- 
up, among whom 11 (11/1384.6 %) patients developed local relapse or 

Table 1 
Clinicopathological characteristics of patient with primary vaginal sarcoma (n 
= 15).  

Clinical Characteristics n % 

Age (years)   
<50 9  60.0 
≥50 6  40.0 
Primary symptoms   
Vaginal mass 9  60.0 
Vaginal bleeding 4  26.7 
Difficulty with defecation 2  13.3 
Tumor size (cm)   
＜5 5  33.3 
≥10 10  66.7 
Pathologic Stage   
I 10  66.7 
II 1  6.7 
III 2  13.3 
IV 2  13.3 
Pathological subtype   
Leiomyosarcoma 9  60.0 
Ewing’s sarcoma 2  13.3 
Rhabdomyosarcoma 2  13.3 
Undifferentiated sarcoma 1  6.7 
Malignant peripheral schwannoma 1  6.7 
Tumor site   
Anterior 6  40.0 
Lateral 6  40.0 
Posterior 2  13.3 
Vaginal cuff 1  6.7 
Tumor location   
Upper 6  40.0 
Lower 9  60.0 
Treatment   
Surgery alone 4  26.7 
Surgery + chemo 5  33.3 
Surgery + radio 1  6.7 
Surgery + chemo + radio 1  6.7 
Chemo alone 2  13.3 
Chemo + radio 2  13.3 
Surgical treatment   
Simple resection 8  53.3 
Local wide excision 3  20.0 
No surgery 4  26.7 
Recurrent disease   
Yes 13  86.7 
No 2  13.3 

NOTE. 
Abbreviations. 
chemo, chemotherapy. 
radio, radiotherapy. 
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adjacent organ metastases, 1 patient (1/13, 7.7 %) developed liver 
metastases, and the remaining 1 patient (1/13, 7.7 %) developed lung 
metastases and local relapse during follow-up (Table 2). Ten (10/13, 
76.9 %) of them relapsed within 2 years after diagnosis. Eight patients 
(8/11, 72.7 %) with local recurrence or adjacent organ metastases 
received a surgery treatment including 2 patients received anterior 
pelvic exenteration and 7 patients had no residual disease after surgery. 
(Table 3) 25 % (2/8) of them relapsed again. Other 5 patients (5/13, 
38.5 %) with recurrent disease received systematic chemotherapy. 
(Table 3). 

3.4. Survival analysis 

The median follow-up time was 43.7 months (range 10.1–137.5 
months). Five patients died during follow up. Two-year OS and 5-year 
OS were 80.0 % and 66.7 %, respectively. (Fig. 1) Patients with leio-
myosarcoma had a tendency toward better survival than those with 
other sarcomas (5-year OS: 74.1 % vs 66.7 %, P = 0.307). (Fig. 2). 

4. Discussion 

Primary vaginal sarcomas are rare gynecologic tumors with easy 
recurrence and an unknown etiology. In the present study, 15 patients 
with primary vaginal sarcomas treated at our institution from 2000 to 
2020 were analyzed. Our series is one of the largest to report on surgical 
and treatment outcomes for patients with primary vaginal sarcomas in a 
single center. 

Compared to women with squamous cell carcinoma and adenocar-
cinoma, patients diagnosed to have vaginal sarcomas tend to be 
younger, have larger tumors with less regional extension and lymph 
node positivity, and be treated primarily with surgery without radiation 
(Ghezelayagh et al., 2015). 

Because of the rarity, there is no standard of treatment in the liter-
ature, and management should be undertaken by clinicians experienced 
in these particular malignancies (Magné et al., 2011). Surgery is the 
main treatment for primary vaginal sarcoma, especially for patients with 
early stage (Wang et al., 2015). Surgical treatments include simple 
resection, local wide excision, and radical vaginectomy. Radical surgery 
may have the best prognosis. Some patients received only simple 
resection of the tumor and were diagnosed with sarcoma after initial 
surgery. In our present study, patients who received simple resection 
had stage I disease, and tumor recurrence occurred in all of them. The 
median time from diagnosis to first recurrence was 13.6 months. 

Before surgery, a biopsy is recommended to obtain a definitive 
diagnosis, to differentiate between benign and malignant lesions, and to 
plan the optimal surgical strategy (Horn et al., 1998). Biopsy followed 
by immunohistochemistry and electron microscopy still represents a 
good diagnostic choice. 

The benefit of adjuvant chemotherapy and radiotherapy remains 
unclear in the treatment of vaginal sarcoma. Although there are limited 
data specifically examining chemotherapy or radiation in vaginal sar-
coma, the retrospective and prospective experience in gynecologic sar-
comas echo the soft tissue sarcoma data. These data are primarily 
obtained for uterine sarcoma and suggest that postoperative therapy 
leads to a reduction in local relapse with no benefit in progression-free 

or overall survival (Ghezelayagh et al., 2015). Because the poor prog-
nosis of vaginal sarcoma, adjuvant chemotherapy is suitable for these 
patients, especially for those with poor prognostic factors. 63.6 % (7/11) 
patients in our study received adjuvant therapy. 

Primary vaginal sarcomas have a high tendency for local recurrent 
after initial treatment. Patients with single site recurrence are more 
likely to receive cytoreduction surgery and achieve a complete resection 
with no residual disease. Similar to patients diagnosed with uterine 
sarcomas, resection of pulmonary metastases may offer women with 
recurrent vaginal leiomyosarcoma improved survival with good quality 

Table 2 
Sites of first relapse disease in the entire population (n = 15).   

All 

First recurrence N (%) 

Vaginal 9  69.2 
Vulvar 1  7.7 
Liver 1  7.7 
Lung + vaginal 1  7.7 
Inguinal lymph nodes 1  7.7  

Table 3 
Treatment for patients with recurrent vaginal sarcoma (n = 13).  

Treatment N (%) 

Surgery alone 6  46.2 
Surgery + chemo 1  7.7 
Surgery + radio + endoc 1  7.7 
Chemo alone 5  38.5 
Total 13  

Abbreviation: chemo, chemotherapy; radio, radiotherapy. 

Fig. 1. Kaplan–Meier estimates of overall survival in 15 patients with primary 
vaginal sarcoma. 

Fig. 2. Kaplan–Meier estimates of overall survival according to the patholog-
ical subtype in 15 patients with primary vaginal sarcoma. 
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of life (Anderson and Bodurka, 2008). Optimal surgical resection for 
recurrent vaginal sarcomas may provide an opportunity for long-term 
survival in a select patient population. 

Pelvic exenteration remains a therapeutic option with an acceptable 
complication rate and postoperative mortality rate (Chiantera et al., 
2014). Pelvic exenteration performed with curative intent may be 
considered a treatment option in well-counseled, carefully selected pa-
tients, irrespective of tumor size and progression-free interval before 
exenteration (Straubhar et al., 2021). For patients with stage III-IV and 
recurrent vaginal sarcoma; pelvic exenteration may be an option for 
select patients, but ultimately management should continue on a case- 
by-case basis (Ciaravino et al., 2000). In our study, 2 patients with 
recurrent vaginal sarcoma received anterior pelvic exenteration and 
achieved a 137.5 and 25.6 months of progression-free interval, 
respectively. 

Leiomyosarcomas are easily recurrent tumors with an unknown 
etiology and comprise<2 % of all malignant vaginal neoplasms (Suh and 
Park, 2008; Vizza et al., 2020). Treatment for vaginal leiomyosarcomas 
have not been determined. The overall 5-year survival rate was 43 %. 
Five-year survival for stage I and II tumors was 55 % and 44 %, 
respectively (Ciaravino et al., 2000). The very poor prognosis associated 
with this lesion emphasizes the critical need for early diagnosis and 
expeditious therapy (Ahram et al., 2006). The 5-year OS in our study 
was 66.7 % (stage I). 

Rhabdomyosarcomas are the most common soft tissue cancers in 
children and adolescents, accounting for 4 %–6% of all malignancies in 
this age group (Adams et al., 2021). Since vaginal rhabdomyosarcomas 
is a rare entity, treatment is based on the case reports and series that 
have been collected over time. In our study, one patient with stage IV 
disease received systematic chemotherapy. The tumor showed a pro-
gressive growth, and the patient died 10 months after diagnosis. The 
other one with stage III disease, received two local wide excision sur-
geries, and was alive without disease at 29.5 months after diagnosis. 

Ewing sarcoma (ES) and primitive neuroectodermal tumor (PNET) 
are round-cell sarcomas with varying degrees of neuroectodermal dif-
ferentiation; they are considered members of the same family of tumors 
based on their common genetic profile (Bancalari et al., 2012; Liao et al., 
2004). The patient in our study with stage I disease died of local 
recurrence after 19.7 months of treatment. The other one with stage IV 
disease, received anthracycline-based chemotherapy, pelvic external 
radiotherapy, and brachytherapy plus cisplatin-based chemotherapy, 
and was alive without disease at 26.7 months after diagnosis. A larger 
number of cases is necessary to draw any firm conclusions. 

There are three limitations to our study. Because of the rarity of 
vaginal sarcoma, the sample size of our study was small. The current 
study was retrospective, and the treatment was not assigned at ran-
domized. Because the primary surgery of some patients was performed 
outside of our hospital, there were differences in surgical techniques. 
Therefore, caution is required when interpreting our results. A pro-
spective large study is warranted to validate these findings. 

5. Conclusion 

Primary vaginal sarcomas are aggressive neoplasms with different 
presenting characteristics. Surgery is the main treatment for primary 
vaginal sarcoma and for local relapse vaginal sarcoma. 

Funding. 
None. 
Author contribution. 
Hua Yuan and Tonghui Wang conceived the present idea and 

supervised the findings of this work. Hua Yuan developed the theory and 
performed the statistical analysis. Hua Yuan wrote the manuscript. Hua 
Yuan and Tonghui Wang contributed to the data preparations. Hua Yuan 
and Tonghui Wang contributed to sample collection. All authors dis-
cussed the results and contributed to the final manuscript. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

References 

Adams, T.S., Rogers, L.J., Cuello, M.A., 2021. Cancer of the vagina: 2021 update. Int. J. 
Gynaecol. Obstet. 155 (Suppl 1), 19–27. https://doi.org/10.1002/ijgo.13867. 

Ahram, J., Lemus, R., Schiavello, H.J., 2006. Leiomyosarcoma of the vagina: case report 
and literature review. Int. J. Gynecol. Cancer. 16, 884–891. https://doi.org/ 
10.1111/j.1525-1438.2006.00487.x. 

Anderson, M.L., Bodurka, D.C., 2008. Thoracotomy for the management of recurrent 
vaginal leiomyosarcoma. Int. J. Gynecol. Cancer. 18, 188–190. https://doi.org/ 
10.1111/j.1525-1438.2007.00984.x. 
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