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 Case series
 Patients: —
 Final Diagnosis: Vulvar leiomyosarcoma
 Symptoms:	 Vulvar	mass	•	vulvar	pain	•	vulvar	swelling
 Clinical Procedure: —
 Specialty:	 Obstetrics	and	Gynecology	•	Oncology

 Objective: Rare disease
 Background: Leiomyosarcomas of the vulva (VLMS) are very rare among gynecological malignancies, with a lack of knowl-

edge on clinical presentation, prognosis, and therapeutic management.
 Case Reports: The database of the German Clinical Center of Competence for Genital Sarcomas and Mixed Tumors in Greifswald 

(DKSM) was reviewed between the years 2010 and 2020. A total of 8 cases of VLMS were retrieved and ana-
lyzed retrospectively.

  One exemplary case of VLMS was outlined in detail: A 45-year-old premenopausal woman presented with in-
creasing vulvar swelling and discomfort. Given the suspicion of a Bartholin’s gland abscess, the mass was ex-
cised. Final pathology revealed a solid tumor consistent with a moderately differentiated leiomyosarcoma of 
the vulva. A wide local excision was subsequently performed followed by adjuvant external beam radiation.

  The clinical features of these 8 cases of VLMS were compared to 26 cases of VLMS found in a review of the lit-
erature and to a total of 276 cases of uterine leiomyosarcoma (ULMS) from the same database (DKSM).

 Conclusions: In addition to rapid growth, observed in both tumor entities, VLMS most commonly presented as Bartholin’s 
gland abscess or cyst and ULMS as leiomyoma. In this cohort, the prognosis of VLMS was much better than 
that of ULMS, most probably due to the significantly smaller tumor size of VLMS at diagnosis. Further data and 
larger studies on VLMS are needed to calculate recurrence and survival rates more accurately and define the 
role of adjuvant radiotherapy.
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Background

Soft tissue sarcomas are an extremely rare malignant tumor of 
the female genital tract (<1% of all female genital tract malig-
nancies) [1,2]. Vulvar sarcomas account for approximately 1-3% 
of all vulvar malignancies and include leiomyosarcomas (LMS), 
malignant fibrous histiocytomas, dermatofibrosarcomas, ma-
lignant rhabdoid tumors, angiosarcomas, angiomyxomas, lipo-
sarcomas, chondrosarcomas, rhabdomyosarcomas, and epithe-
lioid sarcomas [1,3-5]. Vulvar LMS (VLMS) is one of the types 
most frequently found among vulvar sarcomas, accounting for 
30-55% of all vulvar sarcomas [1,4-7]. The mean age at diag-
nosis reported in the literature is 49.8 years (range, 15-84) [4].

VLMS are nonspecifically localized in the subcutaneous tissue 
of the vulva and are classified as a soft tissue sarcoma (STS) 
of the extremities and the trunk wall rather than an indepen-
dent gynecological malignancy or independent tumor entity [5]. 
Classification and staging of VLMS is performed according to 
STS. Therapeutic management recommendations are defined 
in the ESMO and NCCN guidelines [8,9].

In the case of localized disease, the goal of STS surgery is to 
achieve a complete resection (R0) with an adequate margin 
of normal tissue [8-10]. The definition of an adequate mini-
mal surgical margin for STS is difficult, as these tumors often 
involve critical structures and functional considerations have 
to be made; therefore, in certain cases “just” clear margins are 
acceptable [8,9,11]. In case of R1 or R2 resections, additional 
surgery is recommended whenever possible, with the goal to 
achieve negative margins [8-10]. However, also in the case of 
positive margins, there is no uniform definition for STS [12]. 
The most important prognostic factors for local recurrence are 
tumor grade, margins of excision, and application of radiother-
apy [10]. Local recurrence rates for STS of the extremities and 
the trunk wall range from 5% to 10% [13]. Regarding the in-
fluence of surgical margins on the outcome of STS, it has been 
shown that for critical structure-positive margins, the 5-year 
local recurrence rate is 14.6%, whereas for negative margins 
it is 6.5% [11]. The 5-year cause-specific survival rates of STS 
are 80.3% for negative margins, 59.4% for critical structure-
positive margins, 84.7% for tumor bed re-excision-positive 
margins, and 59.2% for unexpected positive margins during 
primary resection [11].

For vulvar sarcomas, the 5-year overall survival (OS) rate is ap-
proximately 70%. High-grade tumors display a lower 5-year 
OS rate, tumor size however does not affect the prognosis [7]. 
Median time to local recurrence has been reported to be 37 
months for vulvar sarcomas [6]. For vulvar LMS, the local re-
currence rate and rate of metastasis are reported to be 68% 
and 32%, respectively [4]. The tumor size of VLMS does not 
seem to affect the risk of local recurrence [4].

In general, diagnosis of LMS can be made if at least 2 of the 
histological criteria “tumor cell necrosis”, “mitotic index (MI) 
³10 mitoses (M) per 10 high-power fields (HPF)”, and “sig-
nificant diffuse or multifocal moderate-to-severe atypia” are 
present. The median MI is approximately 20 M/10 HPF [14]. 
Immunohistochemical analysis of LMS is typically positive for 
the markers representing smooth-muscle differentiation, such 
as smooth-muscle actin (SMA), desmin, and h-caldesmon [5,15]. 
The marker S-100 is usually negative, but weak positivity has 
been reported in a few cases [15].

Regarding hormone receptor expression, data on vulvar LMS 
are scarce. For uterine LMS, findings in the literature are con-
tradictory. While some report absent or only weak expression 
of estrogen and progesterone receptors (ER, PR), others have 
observed ER expression in 63% [16] to 100% [17] and PR ex-
pression in up to 50% [16] of ULMS.

About 40% of all LMS arise from the uterine tissue [18] and 
ULMS is the most common subtype of uterine sarcomas, con-
stituting approximately 25-30% [5].

The mean age at disease onset for ULMS is 53.9 years, with a 
range from 31 to 90 years [5]. In a recent multicenter cohort 
study [19], the main symptoms of ULMS have been described 
in detail: additional uterine bleeding (19.5%), postmenopausal 
bleeding (28.2%), hypermenorrhea (10%), dysmenorrhea (1.8%), 
rapid growth (53.4%), and other symptoms without bleeding 
disorders (41.6%). Eleven to fourteen percent of ULMS are di-
agnosed incidentally during a diagnostic workup for other rea-
sons [5,20]. The mean tumor size of ULMS is 9.7 cm (range, 0.7-
30 cm) [5], and in 67-87.9% the tumor has already reached a 
diameter of 5 cm at the time of diagnosis [5,21].

Tumor staging of ULMS is reported according to FIGO stage [22] 
and therapeutic management of ULMS in Europe is summa-
rized in the guidelines of the DGGG and OEGGG [22]. The gold 
standard for surgical treatment of ULMS confined to the uter-
us is a total hysterectomy without morcellation and with or 
without bilateral salpingo-oophorectomy, depending on the 
patient’s menopausal status [22-24]. Systematic pelvic and 
paraaortic lymph node dissection (LND) is not generally rec-
ommended due to the low incidence of lymph node metasta-
sis of around 6.6% in ULMS [22,23,25,26].

Adjuvant therapeutic regimens are also not generally recom-
mended, as there is a lack of evidence regarding their benefit 
on OS [22,27]. However, adjuvant chemotherapy (CHT) could 
be discussed in individual cases, in which additional risk fac-
tors, such as higher tumor stage, are present [28]. Adjuvant 
radiation therapy (RT) might be considered in cases with pos-
itive surgical margins (R1/R2 resections) [22].
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The prognosis of ULMS in general is poor. Five-year OS rates 
vary across studies and are highly dependent on the tumor 
stage. For stage I ULMS, 5-year OS rates have been shown to 
range from 38% [29] to 55.2% [30]. Other studies have report-
ed 5-year OS rates of 57% for FIGO stages I and II [31]. Across 
all tumor stages (FIGO I-IV), 5-year OS has been shown to be 
approximately 40% [14,31]. The recurrence rate for stage I dis-
ease was found to be up to 76%, and median time to recur-
rence, calculated across all stages, 19.7 months [29]. The most 
important prognostic factors identified for ULMS are age, FIGO 
stage, tumor size, resection margin, and mitotic index [5,31].

Because of their rarity, there is a scarcity of data on VLMS with 
regards to clinical presentation, prognostic factors, and progno-
sis in general. Therefore, we retrospectively analyzed 8 cases of 
VLMS from the DKSM and gave detailed insight into an exempla-
ry case of VLMS to provide additional data on this tumor entity, 
help identify the most common clinical symptoms and possible 
prognostic factors, and shed light on their overall prognosis. The 
current findings are compared with the existing body of litera-
ture on VLMS as well as available data from the DKSM on ULMS.

Case Reports

Report	of	an	Exemplary	Case	of	the	8	VLMS	Cases

In December 2020, a 45-year-old premenopausal woman (grav-
ida V, para IV) of Arabic origin presented to the Department 
of Gynecology and Obstetrics with a 6-week history of a vul-
var mass with an increase in size over the past 2 days. The 
patient reported vulvar discomfort and no other symptoms. 
Her medical history was solely significant for 4 spontaneous 
vaginal deliveries.

The clinical examination revealed a firm, plum-sized (6-7 
cm) swelling of the vulva on the left side, located at the cau-
dal end of the labium minus, in the expected region of the 
Bartholin’s gland. It was tender to palpation and blocked the 
introitus. The findings were considered most consistent with 
an abscess or cyst of the Bartholin’s gland. No further exami-
nations were performed due to the pain, and a local excision 
was recommended.

The surgery was performed under general anesthesia. 
Intraoperatively, the mass was located in the region of the 
Bartholin’s gland on the left side. The vaginal walls were 
smooth and the cervix was unsuspicious. On palpation, the 
uterus was normal in size and the adnexa, parametria, and 
rectum were free. Incision of the skin covering the mass re-
vealed a solid, greenish tumor located directly subcutaneous-
ly. There was no evidence of an abscess. The tumor was mac-
roscopically excised entirely and sent for histological analysis.

The final pathology revealed a moderately differentiated LMS 
of the vulva, measuring 6.5 cm with positive margins (not 
further specified), resulting in a tumor stage pT1b L0 V0 Pn0 
R1. The case was presented at the interdisciplinary sarcoma 
board, and a pelvic MRI performed 2 weeks after the resec-
tion revealed no evidence of a residual mass or inguino-fem-
oral lymph node enlargement. A CT scan of the thorax, abdo-
men, and pelvis did not show distant metastases.

Given the evidence of microscopical disease on the resection 
margin, a left hemi-vulvectomy was performed. Residual mi-
croscopic disease was detected in the re-excision specimen, 
resulting in an R0-resection with a minimum of 5-mm tumor-
free resection margins towards the medial margin and >10 mm 
towards the remaining circumference. The final tumor stage 
was pT2 pNX L0 V0 R0 G2. Tumor cells were positive for SMA, 
desmin, and caldesmon, the proliferation index Ki-67 was 5%, 
and the MI was 16 M/10 HPF.

Based on the report of the external counseling by the DKSM and 
the interdisciplinary sarcoma board at the Technical University 
Munich, adjuvant external beam radiation therapy (EBRT) was 
recommended along with an intensive follow-up consisting of 
clinical examinations, pelvic MRIs, and CT imaging of the tho-
rax every 3 months.

The patient was discharged on postoperative day 5 on oral 
pain medication. She underwent the recommended adjuvant 
RT from 03/10/21 until 04/23/21, consisting of 25×2 Gy for a 
total of 50 Gy with a boost to the former tumor bed of 2 Gy 
for a total of 60 Gy in 5 fractions. Aside from some moist ep-
itheliolysis on the mons pubis and the bilateral groins, the RT 
was well tolerated. The first follow-up appointment and the 
proposed imaging showed no evidence of residual or recur-
rent local or distant disease. After 16 months, the patient re-
ports a good control of her anal sphincter and has resumed 
sexual activity.

Patients

Data were taken from the prospectively designed DKSM regis-
try and retrospectively analyzed. The DKSM Greifswald is the 
referral center for second opinions on gynecological sarcomas 
in Germany. From 2010 to 2020, 8 cases of VLMS that received 
a second opinion were identified in the database. Additionally, 
a search for ULMS within the database of the DKSM revealed 
335 counseling cases. Of these, 276 cases with stage pT1 and 
pT2 were extracted for further analysis.

Of the symptoms analyzed, the definition of rapid growth is 
controversial. For practical reasons, we refer, for the purpos-
es of this analysis, to the approach of a recent multicenter co-
hort study [19], and consider VLMS and ULMS as exhibiting 
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rapid or conspicuous growth if the attending medical physician 
clinically or sonographically described this condition per se.

All patients had given written informed consent for the ano-
nymized scientific utilization of their data.

Statistical Analysis

Using SPSS 27, OS rates of VLMS and ULSM were determined 
by Kaplan-Meier survival analyses concomitant with the log-
rank test. Differences in categorial variables were compared 
using the chi-square test or Fisher’s exact test and in contin-
uous variables by means of the t test. A P value of <0.05 was 
considered to be statistically significant.

Method	of	Literature	Search

A literature search was performed to provide an overview of 
the cases and case characteristics of VLMS described in the 
past 20 years. We conducted the search in the PubMed® da-
tabase from the years 2002 to 2022 for the terms “vulva AND 
leiomyosarcoma”. This yielded a total of 52 citations. Based 
on the titles, the abstracts, or the full text articles, we exclud-
ed 36 of them, mostly due to insufficient information on the 
tumor characteristics of the cases with VLMS or because of 
the lack of full text availability. In the end, 16 papers on LMS 
of the vulva were selected from this search. Four additional 
articles on LMS of the vulva were selected due to their cita-
tion in several of the papers. Thus, a total of 20 original pub-
lications on LMS of the vulva were taken into account to use 
for the discussion and review of literature, including the ta-
ble of literature (Figure 1) [32-51].

Figure 1.  Flowchart of the literature search and selection process 
for the literature used in the review and discussion.

Citations from PubMed® from 2002
to 2022 under the search terms

vulva AND leiemyosarcoma n=52

Review of titles,
abstracts and full texts

Only full text articles cinsidered for
the table of literature n=16

Excluded n=36

4 additional articles on leiomyosarcoma
of the vulva selected because
of their citation in several of the papers

A total of 20 articles on leiomyosarcoma
of the vulva were selected and used for

the table of literature

VLMS ULMS Significance (P value)

n 8 276 –

Stage 1/2 50/50 85.9/14.1 –

Age (years) median/mean, range 59.8/54, 45-81 53.0/51, 25-80 0.08

Postmenopause (%) 37.5 53.6 0.48

Rapid growth (%) 100 75 –

Misdiagnosis (%)
66.7 

(Bartholin’s gland abscess/cyst)
75 

(leiomyoma)
–

Tumor diameter (cm) 4.9, 2.5-7.6 10.3, 1.5-40 <0.01

Lymphadenectomy (%) 0 14 –

External beam radiation (%) 37.5 3.4 –

Chemotherapy (%) 0 8 –

Follow-up (months) median, range 73, 16-106 49, 2-220 –

Overall survival (%) 100 59 0.043

Table 1. Clinical data of vulvar and uterine leiomyosarcomas of the DKSM database.

VLMS – vulvar leiomyosarcoma; ULMS – uterine leiomyosarcoma.
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Pt	Nr
Age 

(years)
Menopausal	

state
Presenting 
symptom

Initial 
diagnosis

Tumor 
size

Initial surgery 2° surgery R-Status

1 45 Premenopausal Painful 
growing 
swelling

Bartholin‘s 
gland cyst or 

abscess

76 mm TE; not 
completely 

removed (R1)

Partial 
vulvectomy 
with partial 
resection 
of the M. 

sphincter ani

R0 (positive margins 
after tumor excision, 

negative margins after 
2° operation)

2 52 Premenopausal Occlusion of the 
introitus

chronic 
Bartholin‘s 
gland cyst

47 mm TE Re-excision 
recommended

R1

3 81 Postmenopausal n.s. n.s. 64 mm radical 
vulvectomy with 
intraoperative 
frozen section 

to ensure 
complete 
resection

None R0

4 53 Premenopausal n.s. vulvar tumor 25 mm TE Left hemi-
vulvectomy 

R0

5 73 Postmenopausal n.s. n.s. 35 mm TE; not 
completely 

removed (R1)

Re-excision R0

6 52 Peri-menopausal Foreign body 
sensation, 

growing tumor

Bartholin‘s 
gland abscess

50 mm marsupialization; 
tumor not 
completely 

removed (R1)

Right hemi-
vulvectomy 

and 
reconstruction 

by VY-flap 
plastic

R0 (positive margins 
after tumor excision, 

negative margins after 
2° operation)

7 68 Postmenopausal Growing 
mass

tumor 
increasing in 

size

25 mm TE; not 
completely 

removed (R1)

Radical right 
vulvectomy

R0

8 54 Peri-menopausal n.s. Bartholin‘s 
gland abscess

33 mm TE; completely 
removed 

None R0

Table 2. Summary of the case characteristics of the 8 VLMS of the DKSM.

Pt	Nr Margins Tumor stage Grading Caldesmon Desmin SMA S-100 Ki-67

1 Resection 
margin ≥5 mm

pT2 pNx L0 V0 Pn0 
cM0

G2 + + + n.s. 5%

2 Margins 
partially infiltrated

pT1a pNx Lx Vx Pnx 
cM0

G2 n.s. n.s. + n.s. 30-70%

3 n.s. pT2a pNx L0 V0 
Pnx cM0

G1 + n.s. + Negative Slightly 
increased

4 Resection 
margin >10 mm

pT1a pNx Lx Vx Pnx 
cM0

G2 n.s. + + n.s. 60%

5 Resection 
margin 3 mm

pT1a pNx Lx Vx Pnx 
cM0

G1 n.s. + + n.s. n.s.

6 n.s. pT2a pNx Lx Vx Pnx 
cM0

G2 Focally + + + Negative 30%

7 Resection 
margin ³10 mm

pT1a pNx Lx Vx Pnx 
cM0

G3 Negative Negative + Nuclear + 
in 10% 

80%
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Results	of	the	Data	of	the	8	VLMS	Cases	and	ULMS	Cases	
of	the	DKSM

The clinical data and characteristics of the VLMS and ULMS of 
the DKSM database are summarized in Table 1. Additionally, 
to provide a comprehensive overview, the case characteristics 
of the 8 VLMS of the DKSM are laid out in Table 2. Of the 8 
VLMS, 50% were found to be stage pT1 and 50% were stage 
pT2. Of the 276 ULMS, 85.9% were at stage pT1 and 14.1% 
at stage pT2. The mean and median age of the patients with 
VLMS was 59.8 (range, 45-81 years) and 54 years, respective-
ly. Three of the 8 women (37.5%) were postmenopausal at the 
time of diagnosis. The mean and median age of patients with 

an ULSM was 53.0 (range, 25-80 years) and 51 years, respec-
tively. Of the 276 women, 148 (53.6%) were postmenopausal. 
The differences in age and postmenopausal state at the time 
of diagnosis in VLMS compared to ULMS were not statistical-
ly significant (t test, P=0.08 and Fisher’s exact test, P=0.48).

At presentation, the main symptom of VLMS was a rapidly 
growing vulvar mass or space-occupying process in 100% (in 
4 of the 4 cases with information on initial symptoms). Rapid 
growth was also the most common symptom in ULMS, ac-
counting for 58%. Further symptoms in ULMS not compara-
ble to VLMS were postmenopausal bleeding (52.7%) and ad-
ditional uterine bleeding (48.4%).

Table 2 continued. Summary of the case characteristics of the 8 VLMS of the DKSM.

n.s. – not specified; TE – tumor excision; R1 – tumor cells found in the resection margin/tumor not completely removed; R0 – negative 
resection margins/tumor completely removed; pT – pathological tumor size; pNx – unknown pathological lymph node status; L0 – no 
lymphatic vessel invasion; Lx – unknown lymphatic vessel invasion; V0 – no blood vessel invasion; Vx – unknown blood vessel 
invasion; Pn0 – no perineural invasion; Pnx – unknown perineural invasion; cM0 – clinically no distant metastasis; MF – mitotic figure; 
HPF – high-power field; G1/G2/G3 – low/intermediate/high-grade; “+” – positive; (+) – weak positive; SMA – smooth muscle actin; 
ER – estrogen receptor; PR – progesterone receptor; S-100 – “soluble”-100; Ki-67 – (Kiel)-67 proliferation marker; RT – radiation 
therapy; EBRT – external beam radiation therapy; Gy – Gray; CHT – chemotherapy.

Pt	Nr Mitosis	rate ER PR
Recommendation for 

adjuvant therapy
RT CHT

Endocrine 
therapy

Follow-up

1 16 MF/10 HPF n.s. n.s. RT EBRT with boost; 
25×2 Gy with a boost 
to the former tumor 
bed of 5×2 Gy (total 

of 60 Gy)

None none 16 months

2 Frequent MF n.s. n.s. Could not be made due 
to missing information 

on re-excision

none None none 106 months

3 5 MF/10 HPF + + RT n.s. n.s. n.s. 24 months

4 >10 MF/10 HPF (+) (+) None None None None 76 months

5 n.s. n.s. n.s. RT n.s. n.s. n.s. 48 months

6 n.s. n.s. n.s. RT EBRT, total dose of 
60 Gy (single dose 

2 Gy) to tumor 
region and regional 

lymph nodes 

None None 80 months

7 33 MF/10 HPF (+), 5% Negative RT applied (no further 
information)

None None 70 months

8 13 MF/10 HPF n.s. n.s. None None None None 95 months

Pt	Nr Margins Tumor stage Grading Caldesmon Desmin SMA S-100 Ki-67

8 n.s. pT1a pNx L0 V0 
Pnx cM0

G2 n.s. + (+) Negative 50%
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In 66.7% of the VLMS cases, the initial diagnosis was a 
Bartholin’s gland abscess or cyst (n=4 of 6 cases with avail-
able data). The 2 remaining patients were suspected to have 
a solid process of the vulva. Of the ULMS 75.6% had surgery 
under the diagnosis “leiomyoma”, resulting in a high rate of 
misdiagnosis in both entities.

The mean tumor diameter of VLMS was 4.9 cm (range, 2.5-
7.6 cm), whereas the mean tumor diameter of ULMS was 10.3 
cm (range, 1.5-40 cm). Despite the small sample size of VLMS, 
this difference was significant (t test, P<0.01, Cohens d 1.0).

All patients with VLMS were initially treated surgically. Seven 
underwent tumor resection and 1 had a primary radical vul-
vectomy (an 81-year-old woman with a 6.4-cm vulvar mass). 
Five of the patients with initial tumor resection underwent a 
re-resection (1/5), a partial vulvectomy (1/5), or a hemi-vul-
vectomy (3/5). None of the VLMS patients and only 14% of 
the ULMS patients underwent an LND. Margins were tumor-
free (R0) in 7 of the 8 VLMS. One specimen was found to have 
“partially involved” margins. In 5 of the cases of VLMS, the 
tumor was completely resected with residual tumor found in 
re-resection specimen (4/5). Of 276 ULMS, 37% were initially 

treated by total hysterectomy without injuring the uterine sur-
face and exposing the tumor. In 45% of the cases total hys-
terectomy was performed, but injury to the uterine surface or 
exposure of the tumor occurred intraoperatively. Other surgi-
cal procedures were performed in 18%, resulting in an injury 
to the uterine surface or exposure of the tumor in all cases.

Histology revealed a LMS of the vulva in all 8 cases. Information 
on grading was available for each of the 8 patients with VLMS: 2 
patients had a well-differentiated (G1) LMS, 5 had a moderately 
differentiated (G2) LMS, and 1 had a poorly differentiated (G3) LMS.

Immunohistochemical analysis of the tumor cells in the VLMS 
showed positivity for SMA in all 8 (100.0%) cases. Desmin-
positivity was detected in 5 of the 6 (83.3%) cases in which the 
marker was evaluated. Staining for ER and PR was done in 3 
of the 8 cases of VLMS. In all 3 cases, ER was at least partially 
positive, and 2 of 3 cases displayed a weak or strong positiv-
ity for PR. The tumor cells in 3 of 4 cases of the VLMS did not 
show staining for the S-100 protein. A high variability was ob-
served for the proliferation marker Ki-67; it ranged from 5% 
to 80%. Accordingly, the MI also showed a wide range from 5 
to 33 mitoses/10 HPF.

Figure 2.  Kaplan-Meier survival curves for the OS of VLMS and ULMS. OS – overall survival; LMS – leiomyosarcoma; ULMS – uterine 
leiomyosarcoma; VLMS – vulvar leiomyosarcoma.
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Adjuvant RT was recommended for 5 of the 8 patients with 
VLMS and was actually performed in 3 of these patients. 
Information on the radiation dose was available for 2 patients, 
both of whom were treated by EBRT for a total of 60 Gy. None 
of the women with VLMS received adjuvant CHT or antihor-
monal treatment. Of the patients with ULMS, 3.4% received 
EBRT and 8% received CHT.

Data on follow-up were available for all 8 patients with VLMS. 
The median duration of follow-up was 73 months (range, 16-
106 months). All patients were recurrence-free at the time of 
their last reported consultation. The median duration of follow-
up for ULMS patients was 49 months (range, 2-220 month).

The 5-year OS rate for VLMS and ULMS was 100.0% and 59.0%, 
respectively, as illustrated in the Kaplan-Meier survival curves 
in Figure 2. This difference was statistically significant despite 
the small sample size (log-rank test, P=0.043).

Discussion

VLMS	and	Review	of	the	Literature

Vulvar sarcomas represent an uncommon malignant tumor 
of the female genital tract and account for 1-3% of all vulvar 
malignancies. VLMS are the most common type of vulvar sar-
comas, constituting approximately 30-55%, but they are still 
extremely rare. The current body of literature consists of case 
reports or small case series, reporting only tumor characteris-
tics and follow-up, which makes it difficult to predict progno-
sis, recurrence risk, and a potential efficacy of adjuvant treat-
ment modalities. In order to increase the knowledge of and 
the insight into VLMS, we compared our case series (summa-
rized in Table 2) to the available cases of the past 20 years 
(summarized in Table 3) found in PubMed® [32-51].

Regarding the age at diagnosis, the 26 cases reported on in 
Table 3 showed a median age of 54 years (range, 18-85), which 
was identical with the 54 years (range, 45-81 years) in our case 
series of 8 patients. Interestingly, the cases retrieved from the 
literature included 11 patients (42.3%) under the age of 50 
(Table 3), but in our series there was only 1 patient (12.5%) 
younger than 50 years.

Reviewing the selected literature on patients ³50 years, an ad-
verse event rate of 41.7% (5/12) was observed. Three patients 
died of disease [40], 1 experienced local recurrence [45], and 
1 was suspected to have a local recurrence but died of an un-
related cause [50] (information available on 12 cases). In pa-
tients <50 years, 1 adverse event, in the sense of local recur-
rence, occurred (information available on 10 cases=10%) [36]. 
These results seem to point towards age (<50 years and ³50 

years) being a possible independent prognostic factor. It is pos-
sible, however, that the presumably larger proportion of pre-
menopausal women among the VLMS also has an influence 
on the prognosis, at least in this cohort.

All in all, there was very inconsistent information on the meno-
pausal state in the cases in the literature, so that no state-
ment about the menopausal state as prognostic factor could 
be made. However, as already stated above, with an adverse 
event rate of 41.7% in the age group ³50 years and 10% in the 
age group <50 years, an age ³50 years appears to be an un-
favorable prognostic factor. A potential influence of the post-
menopause on the OS could not be determined, as the 5-year 
survival rate for the VLMS of our case series was 100% and 
the size of the cohort was small.

The main presenting symptoms of VLMS reported in the liter-
ature are a vulvar mass or lump (80%; n=16), a rapidly grow-
ing vulvar mass (50%; n=10), and pain (25%; n=5) (Table 3). 
In 20% (n=4) of the cases, the mass or swelling was reported 
to be painless. In 5 of the 20 cases (25%), a swelling had been 
present at the same location for at least 1 year, often (n=4) 
even several years, before rapid growth occurred (information 
available on 20/26 cases). The main presenting symptom in 
our case series was a rapid growing vulvar mass in 100% and 
pain in 25% of the cases with available information.

In our case series, 66.7% of VLMS were initially misdiagnosed 
as a Bartholin’s gland abscess or cyst. When compared to the 
existing body of literature on VLMS, 7 of 11 cases were ini-
tially diagnosed as a Bartholin’s gland cyst or abscess (63.6%) 
(Table 3) [33,34,37,38,45,46,49]. There was no information on 
the initial diagnosis in 15 of the 26 cases.

Given the frequency of misdiagnosis as a benign process and 
the fact that the anatomical location of some VLMS may be 
suggestive of a Bartholin’s gland abscess or cyst, the solid 
nature of the mass and the lack of inflammatory symptoms 
should encourage clinicians to broaden the differential diag-
nosis and include more rare, potentially malignant vulvar pro-
cesses as well.

According to the guidelines of the European Society of Medical 
Oncology (ESMO) and the National Comprehensive Cancer 
Network (NCCN) on soft tissue sarcoma, the surgical resec-
tion with negative margins is the standard primary treatment 
[8,9]. However, the extent of the resection margins must be 
adapted to critical anatomic structures in/close to the area of 
resection. The potential benefit of wide negative margins has 
to be weighed against the adverse effects of injuring critical 
structures. Consequently, neoadjuvant RT or chemoradiation 
therapy is often used to downstage the tumor and possibly 
preserve critical structures [9].
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Author, yr 
No	of	
Pts

Age 
(yrs)

Localization Symptoms Initial diagnosis Diagnosis Tumor size Staging

Yordanov et al, 
2020

1 73 Symphysis Pain syndrome, 
present for years, 

rapid growth in the 
last 3 months

n.s. Leiomyosarcoma 70 mm, 
satellite 
nodules

cM0

Saquib et al, 
2020

1 63 Bartholin‘s 
gland, left

Painless 
swelling, >1y

Chronic 
Bartholin‘s 
gland cyst

Leiomyosarcoma 28 mm cM0, 
cN0

Aljehani et al, 
2021

1 38, 
pregnant

Bartholin‘s 
gland, left

Small vulvar mass 
since 1y, rapid 

growth in pregnancy, 
painless

Benign, 
Bartholin‘s cyst

Leiomyosarcoma 100 mm cM0

Korkmaz et al, 
2016

1 65 Bartholin‘s 
gland, left

Vulvar lump 
with progressive 

enlargement over 6 
months

Angiofibroma 
(after biopsy)

Leiomyosarcoma 60 mm cM0

Alnafisah et al, 
2016

1 37 Vulva, left Vulvar lump 
with progressive 

enlargement

n.s. Leiomyosarcoma 50 mm Initially 
cM0 cN+

Akrivi et al, 
2021

1 42 Area of the 
left Bartholin‘s 

gland

6 months, 
progressive swelling

Chronic 
Bartholin‘s 

gland abscess

Leiomyosarcoma 65 mm cM0

Mowers et al, 
2014

1 48 Bartholin‘s 
gland, left

Induration for 
5 years, sudden 

rapid growth, pain, 
difficulty urinating

Bartholin‘s 
Gland cyst

Myxoid 
leiomyosarcoma

46 mm cM0

Sameeta et al, 
2019

1 63 Right posterior 
fourchette

6 months, slow 
growing

n.s. Leiomyosarcoma 21 mm cM0

Sayeed et al, 
2017

3 72 n.s. vulvar mass n.s. Leiomyosarcoma 110 mm n.s.

56 n.s. vulvar mass n.s. Leiomyosarcoma 135 mm n.s.

68 n.s. vulvar mass n.s. Leiomyosarcoma 55 mm n.s.

Swanson et al, 
2020

3 80 n.s. n.s. n.s. Leiomyosarcoma 97 mm n.s.

31 n.s. n.s. n.s. Leiomyosarcoma 25 mm n.s.

80 n.s. n.s. n.s. Leiomyosarcoma 52 mm cM1 
(liver)

Nath et al, 
2019

1 38 Right upper 
vulva

Pain, ulceration, 
gradually growing 

mass over 8 months 

n.s. Leiomyosarcoma 80 mm cM0

Smith et al, 
2020

1 46 Left labia 
majora

Painless 
mass

n.s. Leiomyosarcoma 30 mm cM0

Shankar, 
2006

1 58 Bartholin‘s 
gland, right

4-months history, 
enlarging lump, 

painless

Not typical 
features for 

Bartholin‘s cyst

Leiomyosarcoma n.s. n.s.

González-
Bugatto et al, 
2009

1 52 Bartholin‘s 
gland, left

1-2 cm nodule for 4 
years, rapid growth 
over past 6 months

Left Bartholin‘s 
gland cyst

Leiomyosarcoma 60 mm cM0

Table 3. Summary of the published cases of leiomyosarcoma of the vulva and their characteristics over the past 20 years [32-51].
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Table 3 continued.  Summary of the published cases of leiomyosarcoma of the vulva and their characteristics over the past 20 years 
[32-51].

Author, yr 
Surgical 
therapy

Margins Microscopy Grading
Immunohi- 

stochemistry
Adjuvant 
therapy

Follow-up Ref.	No.

Yordanov et al, 
2020

Wide local 
excision

n.s. n.s. n.s. SMA +, S-100 –, 
MyoD –

RT 3 months, 
recurrence-

free

[32]

Saquib et al, 
2020

Excision, 2° 
left hemi-

vulvectomy and 
left inguinal LNE

Negative 
margins, pN0 

(0/8)

22 MF/ 
10 HPF

G2 SMA +, 
Caldesmon +, 

Desmin +, Ki-67 
30%, Vimentin –, 

S-100 –

None n.s. [33]

Aljehani et al, 
2021

Tumor 
resection

n.s. 9 MF/ 
10 HPF

n.s. SMA +, 
Caldesmon +, 

Desmin +

None 12 months, 
recurrence-

free

[34]

Korkmaz et al, 
2016

Local 
excision

n.s. 20 MF/ 
10 HPF

n.s. Calponin +, 
S-100 –, Ki-67 

5% 

None 6 months, 
recurrence-

free

[35]

Alnafisah et al, 
2016

Wide local 
excision; 2° 
left radical 
vulvectomy 

plus left 
inguinal LNE 
(2° operation 

after 
chemotherapy)

Negative 
margins at 

wide excision, 
2° negative 
margins but 

3.5 mm tumor 
rest, pN0 (0/3)

n.s. G3 SMA +, ER/PR + CHT, 3 cycles 
gemcitabine/

docetaxel; 
again, CHT after 

2° operation, 
3 cycles 

gemcitabine/
docetaxel

15 months: 
local 

recurrence, 
resection 

and RT; 18 
months: lung 
metastasis, 
resection 

[36]

Akrivi et al, 
2021

Wide local 
excision

Positive 
margins

8 MF/ 
10 HPF

n.s. SMA +, Desmin 
+, Caldesmon +, 
Vimentin +, ER/
PR +, S-100 –, 
Myoglobulin –

None 53 months, 
recurrence-

free

[37]

Author, yr 
No	of	
Pts

Age 
(yrs)

Localization Symptoms Initial diagnosis Diagnosis Tumor size Staging

Levy et al, 
2014

1 57 Perineal region 
of left labia

Tender and 
uncomfortable mass, 

increasing in size 
over past 4-6 weeks

Left Bartholin‘s 
gland cyst

Leiomyosarcoma 25 mm n.s.

Teramae et al, 
2014

1 51 Right side of 
vulva

Palpable mass for 20 
years, rapid growth 

over 1 year

Aggressive 
angiomyxoma 
of the vulva

Leiomyosarcoma 135 mm cM0

Tjalma et al, 
2005

1 85 Right side of 
vulva

Vulvar  
discomfort

Soft tissue 
tumor

Myxoid 
leiomyosarcoma

60 mm n.s.

Di Gilio el al, 
2004

1 36, 
pregnant

Left labia 
majora

Palpable mass, 
rapid growth

Left Bartholin‘s 
gland cyst

Myxoid 
leiomyosarcoma

60 mm cM0

Rawal et al, 
2005

1 81 Right side of 
vulva

Exophytic 
lesion

n.s. Leiomyosarcoma 50 mm cM0

Ulutin et al, 
2003

3 39 Labia majora n.s. n.s. Leiomyosarcoma 70 mm n.s.

37 Labia majora n.s. n.s. Leiomyosarcoma 35 mm n.s.

18 Labia majora n.s. n.s. Leiomyosarcoma 30 mm n.s.
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Author, yr 
Surgical 
therapy

Margins Microscopy Grading
Immunohi- 

stochemistry
Adjuvant 
therapy

Follow-up Ref.	No.

Mowers et al, 
2014

Left radical 
hemi-

vulvectomy; 2° 
re-excision

Positive 
margins; 
negative 

margins after 
re-excision

n.s. G3 SMA +, Desmin 
+, ER/PR +

CHT, 6 cycles 
doxorubicin/ 
ifosfamide

18 months, 
recurrence-

free

[38]

Sameeta et al, 
2019

Wide local 
excision

Positive 
margins

25 MF/ 
10 HPF

G3 SMA +, Desmin 
+, ER +, S-100 –

RT n.s. [39]

Sayeed et al, 
2017

Wide local 
excision

Positive 
margins

8 MF/ 
10 HPF

n.s. n.s. n.s. Died of 
disease

[40]

Wide local 
excision

Positive 
margins

34 MF/ 
10 HPF

n.s. n.s. n.s. Died of 
disease

[40]

Wide local 
excision

Negative 
margins

23 MF/ 
10 HPF

n.s. n.s. n.s. Died of 
disease

[40]

Swanson et al, 
2020

Tumor 
resection

Positive 
margins

36 MF/ 
10 HPF

n.s. SMA +, 
Caldesmon +, 

Desmin –

n.s. 1 month [41]

Tumor 
resection

Positive 
margins

12 MF/ 
10 HPF

n.s. SMA +, 
Caldesmon +, 

Desmin +, 
S-100 –

n.s. 1 month [41]

Tumor 
resection

Negative 
margins

12 MF/ 
10 HPF

n.s. n.s. CHT 4 months [41]

Nath et al, 
2019

Wide local 
excision

n.s. n.s. n.s. SMA +, 
Vimentin +, 
Desmin –, 

S-100 –, ER/PR –

Chemora-
diation

21 months, 
recurrence-

free

[42]

Smith et al, 
2020

Tumor 
resection, 

2° left partial 
radical 

vulvectomy, 3° 
posterior 
radical 

vulvectomy 
plus bilateral 

inguino-femoral 
LNE

Positive 
margins, 

2° positive 
margins, 

3° negative 
margins, pN0

n.s. n.s. SMA +, Desmin 
+, S-100 –, 

Caldesmon –, 
MyoD1 –

n.s. n.s. [43]

Shankar, 
2006

Wide local 
excision

n.s. n.s. n.s. SMA +, Desmin +RT intended but 
not carried out

42 months, 
recurrence-

free

[44]

González-
Bugatto et al, 
2009

Tumor 
resection, 
2° hemi-

vulvectomy 
with ipsilateral 
inguinal LNE

Positive 
margins, 

2° negative 
margins, pN0

21 MF/ 
10 HPF

G3 SMA +, 
Vimentin +, 
Desmin +, 
ER/PR +, 
S-100 –

RT, 66.6 Gy; 
CHT with 
mesna, 

epirubicin, 
ifosfamide 

and cisplatin

12 months: 
local 

recurrence, 
wide excision, 

negative 
margins; 

48 months: 
disease free

[45]

Table 3 continued.  Summary of the published cases of leiomyosarcoma of the vulva and their characteristics over the past 20 years 
[32-51].
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Of the 26 cases of VLMS reported in the literature, 100% were 
treated by primary surgical resection (Table 3). A wide local ex-
cision was the most common form of surgical treatment (n=12; 
46.2%) of the VLMS, followed by a vulvectomy (hemi or rad-
ical) in 30.8% (n=8) and a tumor resection in 23.1% (n=6). A 

secondary operation due to positive margins was performed 
in 7 of the 26 cases (re-operation rate 26.9%) and a third op-
eration was done in 1 case (3.8%). In our case series, the re-
operation rate was 62.5%. The most common form of definite 
surgical treatment was a vulvectomy in 50% (radical or partial).

Table 3 continued.  Summary of the published cases of leiomyosarcoma of the vulva and their characteristics over the past 20 years 
[32-51].

Author, yr 
Surgical 
therapy

Margins Microscopy Grading
Immunohi- 

stochemistry
Adjuvant 
therapy

Follow-up Ref.	No.

Levy et al, 
2014

Tumor 
resection, 2° 

radical excision

Positive 
margins, 

2° negative 
margins

16 MF/ 
10 HPF

n.s. SMA +, Desmin + n.s. n.s. [46]

Teramae et al, 
2014

Tumor 
resection

Negative 
margins

7 MF/ 
10 HPF

n.s. Desmin + Adjuvant 
treatment (CHT 

or RT) was 
recommended 
but not wanted

32 months, 
recurrence-

free

[47]

Tjalma et al, 
2005

Wide local 
excision

Negative 
margins

34 MF/ 
10 HPF

n.s. SMA +, 
Desmin +, ER/PR 

partially +, 
S-100 –, 

Ki-67 20%

None 25 months, 
recurrence-

free

[48]

Di Gilio el al, 
2004

Tumor 
resection, 2° 
wide local 

excision with 
ipsilateral 
superficial 

inguinal node 
sampling

Positive 
margins, 

2° negative 
margins, pN0

2 MF/ 
10 HPF

n.s. SMA +, 
Vimentin +, 

S-100 –

n.s. 30 months, 
recurrence-

free

[49]

Rawal et al, 
2005

Wide local 
excision

n.s. 35-40 MF/10 
HPF

n.s. SMA + none 9 months: 
suspicion 
of local 

recurrence, 
died of 

unrelated 
cause

[50]

Ulutin et al, 
2003

Radical 
vulvectomy 

with groin LNE

Close 
surgical 
margin

n.s. G2 n.s. RT, 52.2 Gy 73 months, 
recurrence-

free

[51]

Simple 
vulvectomy

n.s. n.s. G2 n.s. None 150 months, 
recurrence-

free

[51]

Radical 
vulvectomy

n.s. n.s. G1 n.s. None 172 months, 
recurrence-

free

[51]

n.s. – not specified; cM0 – clinically no distant metastasis; cM1 – clinically distant metastasis; cN0 – clinically no lymph node 
metastasis; pN0 – pathologically no lymph node metastasis; LNE – lymphadenectomy; MF – mitotic figure; HPF – high-power 
field; G1/G2/G3 – low/intermediate/high-grade; SMA – smooth muscle actin; ER – estrogen receptor; PR – progesterone receptor; 
S-100 – “soluble”-100; Myo-D1 – myoblast determination protein 1; Ki-67 – (Kiel)-67 proliferation marker; “+” – positive; 
“–“ – negative; Gy – Gray; RT – radiation therapy; CHT – chemotherapy.
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Of the 26 cases summarized in Table 3, 11 patients had nega-
tive margins after the definitive operation, 6 had positive mar-
gins, 1 had close surgical margins, and in 8 cases no data were 
available. Five patients with negative margins (45.5%) were 
reported to be recurrence-free (follow-up time 4-32 months), 
2 patients (18.2%) developed a local recurrence after 12 and 
15 months, respectively [36,45], 1 patient (9.1%) was diag-
nosed with pulmonary metastases after 18 months [36], and 
1 patient (9.1%) died of disease [40].

Of the 5 patients with negative margins who were reported 
to be recurrence-free, 2 had received no adjuvant treatment 
[47,48] and 2 had completed an adjuvant CHT [38,41]. The 2 
patients who developed local recurrence [36,45] and metas-
tasis in 1 of these 2 cases [36], had received adjuvant RT plus 
CHT [45] and adjuvant CHT [36], respectively.

Of the 6 patients with positive margins, 2 died of disease 
(33.3%) [40], 1 (16.7%) was reported to be recurrence-free af-
ter 53 months of follow-up without adjuvant treatment [37], 
and for 2 (33.3%) the follow-up time was only 1 month [41]. 
The 1 patient with close surgical margins was found to have 
a recurrence-free follow-up period of 73 months, following 
adjuvant RT [51].

Although there is a relatively limited number of cases (n=26) 
and a lack of data on margins, use of adjuvant treatments, 
and follow-up, the data from the literature suggests that the 
margin status is an independent prognostic factor regarding 
the recurrence rate (Table 3). These findings are in accordance 
with previous studies [4].

In our case series, 1 patient had a R1-resection and did not 
undergo the recommended re-resection or adjuvant RT. She 
remains recurrence-free after a follow-up time of 106 months. 
Follow-up data are available on all of the 5 patients with an 
initial incomplete resection: They all remain recurrence-free 
(follow-up time 16-106 months). In 3 of these cases, adju-
vant RT was administered. Despite the small sample size, our 
data suggest that an R1-resection does not have an influence 
on the OS rate.

A systematic LND is not considered part of the recommended 
first-line surgical treatment of soft tissue sarcomas (STS) [8,9]. 
Of the 26 cases of VLMS reported in the literature, 6 patients 
underwent a LND, although imaging suggested possible lymph 
node metastases in the bilateral external iliac lymph nodes in 
only 1 case (Table 3) [36]. In 5 of these 6 cases, an inguinal 
LND was performed, and in 1 case an inguino-femoral LND 
was performed [43]. The inguino-femoral LND was done bi-
laterally, and 4 of the 5 inguinal LND were done ipsilaterally. 
Information on the side of the LND was missing in 1 case [51]. 
No lymph node metastases were detected in any of these 6 

cases [33,36,43,45,49,51]. Information on follow-up was pro-
vided for 4 of the 6 patients with LND [36,45,49,51]. Two re-
mained recurrence-free after 30 [49] and 73 months [51], re-
spectively, and 2 developed local recurrence after 12 [45] and 
15 months [36], respectively. The patient with a local recur-
rence after 15 months also developed pulmonary metastases 
3 months later [36]. Of note, the patient with a local recur-
rence after 12 months had negative resection margins and 
had completed adjuvant RT [45]. The patient with a local re-
currence and distant metastases had received 3 cycles of ad-
juvant CHT [36].

None of the patients in our case series underwent an ingui-
nal or inguino-femoral LND. There was no evidence of metas-
tases in imaging in any of the 8 cases, and all patients were 
reported to be recurrence-free at the time of the last follow-
up. These findings suggest that a systematic LND does not re-
duce the risk of recurrence or improve OS in VLMS and can 
therefore most likely be omitted, provided staging exams dis-
play no evidence of lymph node involvement.

The mean tumor size of VLMS reported in the literature at the 
time of diagnosis was 6.2 cm (range, 2.1-13.5 cm) (Table 3). 
In 68% (17 of 25 cases with information on tumor size), the 
tumor was ³5.0 cm. Of these patients, 11.8% (n=2) had a lo-
cal recurrence (at 12 and 15 months, respectively), 5.9% (n=1) 
had suspicion of local recurrence (but died of non-related dis-
ease), and 17.6% (n=3) died of disease. Thus, adverse events 
occurred in 35.5% of the cases with a VLMS ³5.0 cm. No recur-
rences were reported for the group with VLMS <5.0 cm; how-
ever, follow-up information was often not available. Based on 
the cases of the literature, tumor size seems to be an indepen-
dent prognostic factor (Table 3). These findings are contradic-
tory to the ones reported by Aartsen et al, who found that the 
risk of local recurrence was unrelated to the tumor size [4].

The mean tumor size in our case series was 4.9 cm (range, 
2.5-7.6 cm); 37.5% (n=3) had a tumor that was ³5.0 cm and 
62.5% (n=5) had a tumor that was <5.0 cm. Because no re-
currences occurred, a statement on tumor size as a prognos-
tic factor cannot be made.

Information on tumor grading of the VLMS extracted from the 
literature was provided in 8 of the 26 cases (Table 3). One 
patient was found to have a G1 tumor [51], 3 had a G2 tu-
mor [33,51], and 4 had a G3 tumor [36,38,39,45].

The patient with the G1 tumor was reported to be recurrence-
free after 172 months [51]. Two of the patients with a G2 tu-
mor were recurrence-free after 73 and 150 months, respective-
ly [51]. Information on follow-up was missing on 1 patient with 
a G2 tumor [33]. Of the 4 patients with a G3 tumor, 50% (n=2) 
developed a local recurrence after 12 [45] and 15 months [36], 
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respectively, and 25% (n=1) were diagnosed with distant me-
tastases (lung) 18 months following the initial therapy [36]. 
One patient (25%) with a G3 tumor was recurrence-free af-
ter 18 months [38], and follow-up data was missing on 1 pa-
tient [39]. Although information regarding the grading of VLMS 
was scarce, these findings suggest that tumor grade may also 
be a prognostic factor, with a higher risk for local recurrence 
and distant metastases in poorly differentiated VLMS.

In our case series, information on tumor grade was available on 
all of the 8 cases; 2 patients were diagnosed with a G1 tumor, 5 
with a G2 tumor, and 1 with a G3 tumor. The median duration 
of follow-up was 73 months (range, 16-106 months) for all tu-
mors. For the 2 patients with the G1 tumor, follow-up after 24 
and 48 months, respectively, showed no signs of relapse. The 5 
patients with a G2 tumor were reported to be recurrence-free 
after 16, 76, 80, 95, and 106 months, respectively, and the 1 pa-
tient with a G3 tumor remained recurrence-free after 70 months.

VLMS appear to metastasize very rarely. In our case series, 
none of the 8 patients had distant metastases at the time of 
diagnosis or at the time of their last follow-up. In the litera-
ture, distant metastases at the time of initial diagnosis were 
reported in 1 of 26 cases (3.8%, hepatic) [41]. Lymph node me-
tastasis was not described in any of the patients included in 
our case series or extracted from the literature (Table 3). An 
imaging-based suspicion of lymph node metastases in 1 pa-
tient was not confirmed histologically [36].

The histological and immunohistochemical characteristics of 
VLMS reported in the literature are summarized in Table 3. 
Positivity for SMA was found in 100% (17/17 cases with stain-
ing information available), positivity for desmin in 85.7% (12/14 
cases), positivity for caldesmon in 83.3% (5/6 cases), and posi-
tivity for vimentin in 80% (4/5 cases) of the cases. Analysis for 
S-100 was documented in 11 cases, all of which were nega-
tive. ER was positive in 85.7% (6/7 patients) and PR was pos-
itive in 83.3% (5/6 patients).

The patients in our case series displayed a similar histological 
and immunohistochemical pattern. SMA was positive in 100% of 
the cases (8/8) and desmin in 83.3% (5/6). The staining for S-100 
was negative in 75% (3/4) of the VLMS. ER and PR were assessed 
in a total of 3 of the 8 cases. ER was at least partially positive 
in all 3 cases (100%), whereas PR was positive in 66.7% (2/3).

One of the histological criteria for LMS is a MI ³10 M/10 
HPF, with a median MI of approximately 20 M/10 HPF [14]. 
Information on the MI was available in 17 of the 26 cases from 
the literature (Table 3). The median MI was calculated to be 
20 M/10 HPF, ranging from 2 to 35-40 M/10 HPF. Our case se-
ries demonstrated a median MI of 13 M/10 HPF with a range 
from 5 to 33 M/10 HPF.

According to the ESMO and the NCCN clinical practice guide-
lines on soft tissue sarcoma, RT can be administered in the 
neoadjuvant or adjuvant setting [8,9]. Adjuvant RT is recom-
mended for high-grade, deep tumors (located beneath the su-
perficial fascia, on both sides of the fascia or growing through 
the superficial fascia) of >5 cm, as well as in the case of posi-
tive or close resection margins [8,9]. Postoperative RT has been 
shown to improve local control in patients with positive sur-
gical margins, with the risk of added radiation-related toxici-
ty [9]. The total recommended radiation dose is 50 Gy in frac-
tions of 1.8-2 Gy, with a possible boost up to 66 Gy [8]. The 
goal of preoperative RT is to reduce the surgery-related mor-
bidity and improve the functional outcome and quality of life 
[8]. At present, there is no consensus on the role of adjuvant 
CHT in STS. While the effect on OS is not clear, postoperative 
CHT may improve relapse-free survival [9]. CHT regimens that 
have been used for STS include doxorubicin mono, doxorubicin 
and ifosfamide, epirubicin and ifosfamide, cyclophosphamide/
vincristine/doxorubicin±dacarbazine, and ifosfamide/dacarba-
zine plus doxorubicin [9]. Although it is not part of the stan-
dard treatment in adult-type STS, adjuvant CHT can be pro-
posed for high-risk situations, such as high-grade, deep tumor, 
and those >5 cm [8]. Neoadjuvant CHT has not been shown 
to improve survival, but may downstage the disease [9]. In 
patients with high-grade STS of the extremity and body wall, 
preoperative chemoradiation followed by surgery and postop-
erative doxorubicin-based CHT seems to improve local con-
trol, disease-free survival, and OS in long-term follow-up [9].

In our review of the literature, 10 of the 26 patients with VLMS 
underwent adjuvant therapy post-operatively, while 10 cas-
es received no additional therapeutic measures (information 
missing on 6 patients, Table 3). Of the 10 patients treated by 
surgery alone, 9 were recurrence-free (mean of 55.7 months, 
range, 6-172 months, data missing on 1 patient).

Three of the 10 cases with adjuvant therapy (33.3%) under-
went adjuvant RT. Of these 3, 2 patients were reported to be 
recurrence-free after 3 months [32] (tumor size 7.0 cm, mar-
gins and grade not reported) and 73 months [51] (tumor size 
7.0 cm, close surgical margins, G2), respectively. Follow-up data 
were missing on 1 patient (tumor size 2.1 cm, R1, G3) [39]. In 
the case reported by Ulutin et al [51], the patient received a 
total dose of 52.2 Gy.

Two of 10 patients with adjuvant treatment (20%) underwent 
adjuvant combined chemoradiation. The patient reported by 
González-Bugatto et al received a total radiation dose of 66.6 
Gy and CHT consisting of epirubicin, ifosfamide, and cisplatin. 
This patient’s tumor size was 6.0 cm, surgical margins were 
negative, and final histology showed a high-grade LMS. She 
developed local recurrence after 12 months [45]. Details on 
the radiation dose or CHT regimen of the other patient were 
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not provided [43]. The tumor size, however, was 8.0cm, and 
the patient remained recurrence-free after a follow-up peri-
od of 21 months [43].

Three of the 10 cases with adjuvant treatment (33.3%) received 
adjuvant CHT alone; 2 patients were recurrence-free after 4 
and 18 months, respectively [38,41]. The patient who remained 
recurrence-free for 18 months presented with a poorly differ-
entiated tumor of 4.6 cm in size with negative surgical mar-
gins. She was treated with 6 cycles of adjuvant doxorubicin 
and ifosfamide [38]. One other patient treated with adjuvant 
CHT, consisting of 3 cycles of gemcitabine and docetaxel, de-
veloped a local recurrence after 15 months [36]. Repeat sur-
gery was performed at the time of local recurrence, and anoth-
er 3 cycles of gemcitabine and docetaxel were administered. 
However, the patient developed pulmonary metastases only 3 
months later. The initial tumor size was 5.0 cm, margins were 
negative, and the histology showed a high-grade LMS [36].

In our case series, adjuvant EBRT was applied in 3 of the 8 
patients; 2 patients received a total of 60 Gy (25×2 Gy with 
a boost of 5×2 Gy to the former tumor bed). None of the pa-
tients received pre- or postoperative CHT or chemoradiation.

The mean follow-up duration described in the literature was 
37.8 months (range, 1 [41] to 172 months [51], information 
available on 22/26 patients, Table 3). Three patients (13.6%) 
died of disease [40], local recurrence occurred in 2 patients 
(9.1%) [36,45], and there was suspicion of local recurrence in 1 
patient who then died of an unrelated cause [50]. The report-
ed rate of local recurrence is therefore approximately 13.6%, 
occurring after a mean of 12 months after the initial diagno-
sis. One patient (4.5%) developed pulmonary metastases 18 
months after primary treatment [36]. Sixteen patients were 
reported to be recurrence-free (72.7%).

For the 8 patients in our case series, the median duration of 
follow-up was 73 months (range, 16-106 months) and 100% 
were reported to be recurrence-free at the end of the obser-
vation period.

Comparison	of	VLMS	and	ULMS

The VLMS cases extracted from the DKSM database includ-
ing the case presented above were compared to the data on 
ULMS from the same database. Although the mean age of the 
patients diagnosed with VLMS (59.8 years) was slightly higher 
compared to the mean age of patients with ULMS (53.0 years), 
this difference did not reach statistical significance. Contrary to 
the younger age of women diagnosed with ULMS, the propor-
tion of postmenopausal women was higher in ULMS (53.6%) 
compared to VLMS (37.5%).

The mean tumor diameter of the VLMS was 4.9 cm (range, 2.5-
7.6 cm). Despite the small sample size, this was significantly 
smaller (P<0.01) than the mean tumor diameter of ULMS of 
10.3 cm (range, 1.5-40.0 cm).

Typical for both tumor entities was a primary misdiagnosis; as 
Bartholin’s gland abscess or cyst in the case of VLMS in 66.7% 
and as a leiomyoma in the case of ULMS in 75.6%. In VLMS, 
caution should be exercised when a suspected Bartholin’s 
gland cyst or abscess presents as a solid mass on palpation 
and ultrasound. In ULMS, the preoperative LMS risk score [19] 
can be applied to significantly reduce the rate of leiomyoma 
misdiagnosis.

The 5-year OS rate for VLMS and ULMS was 100.0% and 59.0%, 
respectively. Although the cohort of VLMS patients was consid-
erably smaller than that of ULMS, the difference in survival be-
tween VLMS and ULMS was statistically significant (P=0.043) 
and clinically striking. This may be attributable to the fact that 
VMLS were diagnosed at a much smaller tumor size and the 
vast majority (7/8; 87.5%) underwent a complete surgical re-
section with negative surgical margins, either during initial 
surgery (2/8) or at the latest by the time of re-resection (5/8). 
In the 1 case with final positive margins, the patient had de-
clined the recommended repeat resection.

Unlike ULMS, an incomplete initial surgery in the case of 
VLMS does not lead to the intraabdominal dissemination of 
tumor cells. Thus, the anatomical barriers between the vulva 
and the abdominal cavity could also play a role in the recur-
rence rates of VLMS.

Hypothetically, the significantly smaller tumor size of VLMS 
arises from the more superficial and clinically accessible lo-
calization of this tumor, resulting in the development of ear-
lier symptoms compared to ULMS. Furthermore, VLMS are 
easily accessible for biopsy procedures, with minimal surgical 
risk. This may reduce the threshold for immediate histological 
clarification, but also for an inadequate surgical approach. In 
contrast, in ULMS the situation must be thoroughly evaluat-
ed by a preoperative LMS risk score [19] and weighed against 
potential risks in the case of abdominal surgery. Thus, in as-
ymptomatic, and in particular premenopausal women, with a 
uterine mass, initial expectant management could potential-
ly lead to a delay in diagnosis and treatment.

Conclusions

Given the rarity of VLMS, it is crucial to understand the pre-
senting symptoms and provide the appropriate surgical man-
agement without delay. The main presenting symptom is uni-
lateral swelling in combination with a fast-growing tumor, 
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sometimes with pain. Despite mostly absent signs of inflam-
mation, the lesion is often interpreted as a Bartholin’s gland 
abscess or cyst. Caution should be exercised when a suspect-
ed Bartholin’s gland cyst or abscess presents as a solid mass 
on palpation and ultrasound. In those cases, adequate surgi-
cal procedure should be planned.

Because of their superficial localization, patients develop symp-
toms earlier than with ULMS and are diagnosed at a signifi-
cantly smaller tumor size. The significantly better prognosis 
of the VLMS compared to the ULMS is likely a result of small-
er tumor size at diagnosis.

The benefit of LND and postoperative CHT is not supported 
by any data. Regarding postoperative radiotherapy, the data 
are inconsistent. An age of ³50 years, resection margins, tu-
mor size ³5 cm, and a poor differentiation (G3) seemed to be 
independent prognostic factors regarding recurrence in VLMS. 
The impact on the OS is still unclear.

Clearly, the significance of the statements made by this publi-
cation are limited by the small sample size of VLMS.

We recommend that all cases of VLMS be treated at a spe-
cialized referral center and presented at an interdisciplinary 
tumor board to provide patients with the greatest possible 
expertise in therapeutic management and to enable data col-
lection on such rare tumors.
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