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Abstract

The objective of this article is to discuss the pathophysiology, diagnosis, differential diagnosis, and

therapy of vulvar leiomyoma. We performed a review of all English-language reports of vulvar

leiomyoma published in PubMed from 1978 to 2015 using the following search terms: ‘‘vulval

leiomyoma,’’ ‘‘vulvar leiomyoma,’’ ‘‘vulval smooth muscle tumor,’’ and ‘‘external genitalia smooth

muscle tumor.’’ Vulvar leiomyomas, which are rare benign monoclonal tumors, most commonly

occur in the fourth and fifth decades of life. The genetics of vulvar leiomyoma remain undefined.

Three principal histological patterns have been identified: spindled, epithelioid, and myxoid. Imaging

tests such as ultrasound, endoscopic ultrasound, and magnetic resonance imaging are used in

diagnosis. Surgical excision is the only curative treatment for vulvar leiomyomas. Establishment of a

full differential diagnosis list and correct final diagnosis before surgery are essential for optimal

clinical management. Although recurrence of vulvar leiomyoma is extremely rare, long-term

follow-up of all cases is advisable.
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Introduction

The vulva, or female external genitalia,
refers to the exposed parts of the female
reproductive organs. The component struc-
tures of the vulva include the pubic mound,
labia majora, labia minora, clitoris, vaginal
vestibule, Bartholin’s glands, urethra,
vagina, and hymen.1

Among soft tissue tumors, smooth
muscle tumors were originally classified as
either superficial or deep-seated.2 Superficial
smooth muscle tumors include pilar leio-
myoma and angioleiomyoma, which are
considered to have similar criteria for malig-
nancy. Smooth muscle tumors of the vulva
were originally placed in this class.
However, later studies3 showed that
smooth muscle tumors of the vulva differ
both clinically and histologically from pilar
leiomyoma and angioleiomyoma. Thus,
smooth muscle tumors of the soft tissue
are now classified as superficial (e.g., nipple),
genital (e.g., vulva, scrotum), or deep-
seated.

Leiomyomas are well-circumscribed,
benign soft tissue tumors of mesenchymal
origin. Around 3.8% of all benign soft tissue
tumors4 are leiomyomas. Smooth muscle
tumors of the vulva are usually classified
into three categories5: leiomyomas, atypical
leiomyomas, and leiomyosarcomas. Vulvar
leiomyomas originate from the smooth
muscle within the round ligament, erectile
tissue, and dartos muscle. Although leio-
myomas can develop wherever smooth
muscle is present, they most commonly
develop in the uterus.6 Leiomyomas are
relatively rare in the vulva, but they are the
most common benign solid tumor of the
vulva. Vulvar leiomyomas account for only
0.03% of all gynecologic neoplasms7 and
0.07% of all vulvar tumors.8

The objective of this review is to dis-
cuss the pathophysiology, diagnosis, differ-
ential diagnosis, and therapy of vulvar
leiomyoma.

Methods

A search of the English-language literature
published from 1 January 1978 to 1
September 2015 in the PubMed database
was performed using the following search
terms: ‘‘vulval leiomyoma,’’ ‘‘vulvar leio-
myoma,’’ ‘‘vulval smooth muscle tumor,’’
and ‘‘external genitalia smooth muscle
tumor.’’ All literature related to vulvar
leiomyoma was collected. Articles regarding
other types of fibroids in the vulva and
lesions that were misdiagnosed as vulvar
leiomyoma were excluded. From more than
140 relevant titles, we identified 46 publica-
tions related to our study topic. Of these,
31 focused on vulvar leiomyoma and
15 focused on diseases of the vulva that
were misdiagnosed as leiomyoma; all of
these publications were excluded. From
31 relevant case reports, we obtained 27
full papers and 4 abstracts. Of the 27 full
papers, 21 were case reports. Additional
publications were identified via a systematic
review of the reference lists within the
initially identified publications and retrieved
from PubMed.

This review was approved by the Ethics
Committee at First Affiliated Hospital of
Xi’an Jiaotong University. Informed con-
sent for use of the figures was obtained from
Dr Gurkan Kiran at Kahramanmaras Sutcu
Imam University of Kahramanmaras in
Turkey and Dr Burak Karadag at Ankara
Training and Research Hospital of Ankara
in Turkey. They offered the original pictures
for use in this report.

Results (Table 1)

In this review, the age of the patients
ranged from 15 to 73 years (mean, 41
years) (Table 1).9,10 According to these
case reports, the personal and family
histories of patients with vulvar leiomyoma
generally revealed no abnormal
findings.2,4,5,7,8,11–14
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Genetic findings

Uterine leiomyomas are monoclonal in
origin, and approximately 40% to 50%
harbor a cytogenetic abnormality.6 The
most common abnormal chromosomes are
6, 7, 12, and 14.15 With respect to vulvar
leiomyomas, however, only two reports
have discussed cytogenetic abnormal-
ities,16,17 and no conclusion regarding pos-
sible genetic causes can be drawn from these
reports. Horton et al.16 described a unique
clonal translocation (7;8)(p13;q11.2) in a
leiomyoma of the vulva. The transcription
factor gene pleomorphic adenoma gene 1
(PLAG1), with one allele in the long arm of
normal chromosome 8 and the second allele
in the derivative chromosome 7, was not
modified by the translocation in this tumor.
The authors mentioned some other possible
genes: the one-carbon metabolism gene
(OCM) at 7p13–p11, which codes for the
calcium-binding oncodevelopmental protein
oncomodulin; the c-mos proto-oncogene;
and the RBI-inducible coiled-coil 1 gene
(RB1CC1) at 8q11, which codes for a key
regulator of the tumor suppressor gene RB1.

In addition, Guardiola et al.17 published
a case of a vulvar leiomyoma with
the karyotype 46,XX,inv(12)(p12q13–q14).
The breakpoint site may either involve or
flank the high-mobility group AT-hook
2 gene (HMGA2) at 12q14.3 because this
gene has been shown to be activated by
rearrangement. TheHMGA2 gene encodes a
protein member of the non-histone chromo-
somal high-mobility group family. This gene
is often overexpressed in uterine leiomyo-
mas. However, these findings do not explain
how aberrant smooth muscle cells of
leiomyoma survive and develop; therefore,
additional genetic research is warranted.

Histological findings

The tumors ranged from 2 to 15 cm (mean,
7.1 cm) along their greatest dimension.
Grossly, the tumors were well-circumscribed

and had a gray, white, tan, or yellow cut
surface.2,3,5,7–9,12,14,16–22 Vulvar leiomyo-
mas, like other smooth muscle tumors of
the vulva, exhibit three principal histological
patterns: spindled, epithelioid, and
myxoid.23 These patterns can be mixed or
pure. Among the reviewed cases, seven
tumors were spindled leiomyomas, three
were epithelioid leiomyomas, and five were
myxoid leiomyomas; the histological pat-
terns of six tumors were not clearly reported.
In the spindled pattern, which is a relatively
common type of vulvar leiomyoma,22 the
neoplastic tissue exhibits a fascicular prolif-
eration of spindle-shaped cells with ovoid to
elongated nuclei and richly eosinophilic
cytoplasm.4,24 Compared with the spindled
pattern, the epithelioid pattern is much less
common.2,3,25 In this pattern, microscopic
examination often shows a combination of
spindle and epithelioid cells with abun-
dant eosinophilic or clear cytoplasm.5,8,23

In contrast to vulvar angioleiomyomas, in
which the cells are usually arranged in
anastomosing cords, the cells in vulvar
leiomyomas usually are arranged in nests.
Microscopically, the myxoid pattern con-
sists of small round or oval cells arranged in
nests and an interlacing network of spindle
cells, which are filled with mucous
material.5,22,26

Diagnosis and assessment

Most patients presented with a long history
of a painless mass.4,12,14,27,28 Because the
mass usually remains small (often for 10–20
years)10,12,27 and grows slowly in the early
period, many patients do not initially see a
physician. As the mass increases in size,
patients often have difficulty walking, sit-
ting, or having intercourse.2,4,7,8,12,14,19,22

The mass gradually causes pain,14,29 which
we can infer is due to stimulation of the
peripheral nerves by larger leiomyomas.
Pruritus and erythema,2 although uncom-
mon, may also be signs of vulvar

Sun et al. 667



leiomyoma. Roy et al.12 described a patient
with vulvar leiomyoma who developed
severe pruritus over the swelling of the
mass. Reports of compression of the bladder
or rectum by the mass are relatively
infrequent.

Vulvar leiomyomas usually occur in the
clitoris and labium minora.24 On physical
examination, palpation usually reveals a
non-tender mass with firm consistency and
partial mobility.12,14,19 Occasionally, palpa-
tion also reveals a peduncle in a superficial
mass7 or simply a swelling in a deeper
mass.24 Tenderness may also be present in
those patients who experience pain. Based
on the patients’ histories, symptoms, and
physical examination findings, the masses
are often misdiagnosed as Bartholin’s gland
cysts on first impression.5,8,22 A sufficient
differential diagnosis list should be estab-
lished in such cases.

Once a leiomyoma is suspected based on
the patient’s history or physical examination
findings, imaging should be undertaken to
confirm the presence, location, characteriza-
tion, and size of the vulvar leiomyoma.12

Ultrasonography is most often used to
assess vulvar leiomyomas because of its
low cost, high accessibility, and helpfulness
in establishing the correct diagnosis.24

With the exception of its higher cost,
magnetic resonance imaging (MRI) is also
an excellent imaging tool for the character-
ization and diagnosis of vulvar leiomyoma
because of its multiplanar capability and
superior soft tissue contrast resolution.30

The key to diagnosis of vulvar leiomyoma
is the low signal intensity mimicking that of
smooth muscle on T2-weighted images.8

Most investigators agree that MRI is not
ideal for differentiating benign and malig-
nant forms in doubtful cases because some
benign-appearing lesions behave aggres-
sively with time.5,8,21 In the present review,
auxiliary examination with imaging was
performed in six cases: two patients under-
went ultrasound,8,17,31 three patients

underwent MRI,8,32–34 and one patient
underwent both ultrasound and MRI.8

Differential diagnosis

The differential diagnosis includes benign
and malignant entities such as Bartholin’s
cysts, AAM, atypical leiomyoma, leiomyo-
sarcoma, and dermatofibrosarcoma.

As mentioned above, vulvar leiomyoma
often presents as a painless mass that
enlarges over time, and it is usually initially
misdiagnosed as a Bartholin’s cyst or
abscess.5,8,11,12,19,24,35 The most common
clinical findings20 of a Bartholin’s cyst or
abscess is a painful lump that is often
associated with fever and inflammation.
The presence of tenderness should be deter-
mined by physical examination. When an
abscess forms, local fluctuation and the
inguinal lymph nodes will also be palpable.
Hence, any cases initially diagnosed as a
Bartholin’s cyst or abscess need to be
reexamined once the inflammation subsides.
Transperineal ultrasonography, pelvic com-
puted tomography, and pelvic MRI are also
helpful in confirming the diagnosis.33

AAM is a rare soft tissue tumor that
usually occurs in female patients of repro-
ductive age.36 This disease can be easily
misdiagnosed because its clinical features
are similar to those of vulvar leiomyoma.
MRI is an efficient method with which to
reach a diagnosis before surgery.8,37 AAM is
isointense to muscle on T1-weighted images
and exhibits high signal intensity on T2-
weighted sequences because of its loose and
sometimes myxoid stroma.37 The most
definitive diagnostic method is histologic
analysis of an excisional biopsy specimen
along with confirmatory immunohistochem-
ical evaluation.36,37 AAM is usually com-
posed of bland spindle and spindle cells with
round or ovoid nuclei and pale eosinophilic
cytoplasm with thin cytoplasmic pro-
cesses.38–40 The most distinguishing feature
of AAM is the presence of thick-walled
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vessels, which are not seen in vulvar leio-
myoma (Figure 1).41

Dermatofibrosarcoma protuberans
(DFSP) is an uncommon soft tissue tumor
characterized by a low propensity for metas-
tasis and a high rate of local recurrence; it
rarely presents in the vulva.13,42 The main
clinical feature of this disease is painless,
persistent, slow growth of a single nodule
with a hump-like pattern or plaque, similar
to vulvar leiomyoma.42–44 Color Doppler
images can show a rich color flow signal
inside the DFSP.14 On MRI, DFSP is
isointense or slightly low to muscle on
T1-weighted images and exhibits high signal
intensity on T2-weighted sequences.45,46 The
main diagnostic method relies on pathology:
DFSP cells show a typical spindle shape
similar to fibroblasts, are often arranged
around a central axis or exhibit a
‘‘basket’’-like arrangement, stretch along
the subcutaneous fat and connective tissue,
and infiltrate the lobular septal deep tissue.
Tumor cell atypia is not obvious, and the
mitotic spectrum varies.42,43

The most difficult problem in diagnosing
vulvar smooth muscle tumors is distinguish-
ing benign from malignant forms; that is,
leiomyoma from atypical leiomyoma and
leiomyosarcoma. Tavassoli and Norris25

proposed the following diagnostic criteria
for leiomyosarcoma47 (Figure 2): (1) �5 cm
in the greatest dimension, (2) infiltrating
margins, and (3) �5 mitotic figures per 10
high-power fields. Nielsen et al.2 added a
fourth criterion: (4) moderate to severe
cytological atypia. It has been suggested48

that if at least three of these criteria are met,
the diagnosis is leiomyosarcoma. If only two
criteria are met, a diagnosis of atypical
leiomyoma is warranted, and if only one
criterion is met, the diagnosis is leiomyoma.
Nucci and Fletcher23 reported that coagula-
tive tumor necrosis is also a feature of
malignancy and that its presence in combin-
ation with any of the four aforemen-
tioned criteria should seriously raise the
possibility of leiomyosarcoma. The expres-
sion of estrogen, progesterone, and andro-
gen receptors, along with a moderate
number of Ki-67-positive cells and lack of
p53 protein overexpression, are also con-
sidered markers of low-histologic-grade
vulvar leiomyosarcoma.49,50

Therapy and follow-up

Decisions regarding therapy for vulvar
leiomyoma should be made based on the
individual case presentation and patho-
logical evaluation. Patients who accept
local excision should be informed about
the risk of injury to the levator muscles,
rectum, vagina, or pubic ramus as well as the
risk of recurrence.2,13,31 Due to the low
incidence of the tumor, no evidence-based
diagnostic algorithms or published rec-
ommendations for treatment have been
established. Excision of vulvar leiomyomas
is the only viable surgical option to ensure
complete cure.2,3,14,19 Usually, the most
important consideration for women
who undergo surgery is simply the
inconvenience.2,4,7,12,22,35

Follow-up information was available for
eight patients, and the follow-up duration
ranged from 3 months to 5 years (mean,

Figure 1. Low-magnification view of spindle-

shaped cells evenly distributed in a myxoid stroma.

Prominent vessels are apparent (original magnifica-

tion, �40).
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25 months). The vulvar leiomyoma in one
patient (Patient 7 in Table 1) recurred twice:
first after 6 months and again after 5 years.
For the first two therapies, only local exci-
sion was adopted. The third time, the patient
was given a selective estrogen receptor (ER)
modulator after local excision, and no fur-
ther recurrence developed after 1.5 years.

Discussion

Vulvar leiomyomas are rare and account for
only 0.03% of all gynecologic neoplasms7

and 0.07% of all vulvar tumors.8 Affected
patients range in age from 15 to 73 years
(mean, 41 years), and the diameter of the
tumors ranges from 2 to 15 cm (mean,
7.1 cm). Only two reports of cytogenetic

abnormalities of vulvar leiomyomas have
been published [a unique clonal trans-
location (7;8)(p13;q11.2) and karyotype
46,XX,inv(12)(p12q13–q14)].16,17 No con-
clusion regarding possible genetic causes
can be drawn from these reports.

ERs and progesterone receptors (PRs)
are highly expressed in uterine leiomyoma,
and both estrogen and progesterone can
promote the development of uterine
fibroids.51–53 These findings may suggest
that uterine leiomyomas originate from
ER- and PR-expressing myometrial
smooth muscle cells.22 Conventional
wisdom suggests that vulvar leiomyoma is
also an estrogen-dependent neoplasm,29,31

like uterine leiomyoma. However, Hodgins
et al.54 reported that ER staining of

Figure 2. Representative leiomyosarcoma. (a) Fusiform-shaped pleomorphic cells with hyperchromatic

nuclei and rare bizarre-shaped atypical cells. (b) Necrotic tumor fields. (c) Atypical mitosis. (d) Tumor cells

exhibiting diffuse positive staining for calponin.
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epidermis and fibroblasts with monoclonal
antibodies significantly declined when
moving from the vagina toward the labia
minora, labia majora, and suprapubic skin.
The round ligament, erectile tissue, and
dartos muscle, which may lack intrinsic
ER/PR expression, are considered to be
the sites at which vulvar leiomyomas origin-
ate.12,22 Additionally, in a review of more
than 30 years of literature, no reports of
enlargement of vulvar leiomyomas during
pregnancy were found.5,8,13,22 In contrast,
some postmenopausal women have exhib-
ited enlargement of their vulvar leiomyomas
in the absence of estrogen therapy.14,34

Hence, the relationship between hormones
and the growth of vulvar leiomyomas war-
rants further study.

Most of the tumors in our series were
composed of spindle cells. Nielsen et al.2

found that 14 of 25 vulvar leiomyomas
consisted mainly of spindle cells arranged
in fascicles. Compared with the spindled
pattern, the epithelioid pattern is much less
common, occurring in only about 12% of
vulvar leiomyomas.2,3,25 The myxoid
pattern is speculated to be a degenerative
phenomenon related to hormonal changes
during pregnancy.5,18,26 However, Zhao
et al.22 review reports of 11 women with
vulvar leiomyomas complicated by preg-
nancy. Two of these women exhibited nega-
tive staining for ER and PR or weak ER and
PR positivity in local areas. Consequently,
the relationship between pregnancy and
myxoid morphology warrants further
study. In addition, vulvar leiomyomas are
immunopositive for muscle markers, includ-
ing smooth muscle actin, desmin, and
muscle-specific actin18,29,31 and focally posi-
tive for S-100 and cytokeratin.5,19,22

Most investigators initially assumed that
vulvar leiomyomas develop at reproductive
ages and usually regress after menopause,
similarly to uterine leiomyomas.8,29,31

However, no evidence suggests that
leiomyomas shrink or disappear during

the menopausal or postmenopausal
periods. Some vulvar leiomyomas in
postmenopausal patients even continue to
grow, as mentioned above. Therefore, in
both older women and women of reproduct-
ive age, suspected leiomyomas should be
followed up and surgery performed if
needed.

Endoscopic ultrasound and MRI are
common imaging tools for the diagnosis
and differential diagnosis of vulvar leio-
myoma. The differential diagnoses include
Bartholin’s cysts, AAM, atypical leio-
myoma, and leiomyosarcoma. Because of
their similar clinical features, Bartholin’s
cysts must be ruled out first. The above-
described diagnostic criteria have been
established to distinguish leiomyoma from
atypical leiomyoma and leiomyosarcoma.

One report suggested that vulvar leio-
myomas are subject to relapse if the tumor
shows strong ER immunopositivity.20

Although the relationship between hor-
mones and the growth of vulvar leiomyoma
is still ambiguous,18 a selective ER modula-
tor may be given to prevent recurrence
following surgery.20 Recurrence of tumors
with negativity or weak positivity for ERs
and PRs is extremely rare.8,14,13,33

Conclusions

The most common presentation of vulvar
leiomyoma is a painless mass4,12,14,27,28 in
the clitoris or labium minora.24 On physical
examination, palpation usually reveals a
non-tender mass with firm consistency and
partial mobility.12,14,19 Before establishing a
preoperative diagnosis, endoscopic ultra-
sound or MRI are suggested to aid in the
differential diagnosis from Bartholin’s
cysts and AAM. Postoperative pathological
examination can distinguish vulvar
leiomyoma from atypical leiomyoma and
leiomyosarcoma. Excision of vulvar leiomyo-
mas is the most useful surgical option
to completely cure leiomyomas.22,3,14,19
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Although recurrence is uncommon, short-
term follow-up is still suggested.

Because only two reports of cytogenetic
abnormalities were found in the literature,
further studies of how vulvar leiomyomas
develop and survive are warranted.
Additionally, the relationships between
pregnancy and myxoid morphology and
between hormones and the growth of
vulvar leiomyomas warrant further study.
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