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CASE PRESENTATION
A15-year-old female presented to our Pediatric
Urology Clinic complaining of inability to use
tampons. She has a particularly complex medical

history including Klippel-Feil syndrome, which is a con-
genital musculoskeletal condition characterized by the
fusion of 2 vertebrae of the neck, bilateral microtia with
aural atresia and conductive hearing loss, dysmorphic
facial features and a cloacal malformation with a common
urogenital sinus. Genetic testing revealed 46XX with a
very small gain of material at 10q23.11. Surgical repair of
the urogenital sinus was performed at 3 years of age at an out-
side hospital, which left her introitus partially obstructed.
There was also redundant skin due to breakdown of her uro-
genital sinus repair which caused friction irritation against
her clothing. She otherwise had the ability to void sponta-
neously. Upon further questioning, the patient disclosed
that for the past year she has been bothered by the appear-
ance of a suprapubic mass which could be seen through
tight-fitting clothing. She reported occasional tenderness
to palpation, but denied erythema, fevers, and drainage.
She reported that the mass suddenly appeared and had
been stable in size. She denied any trauma to the area. She
denied any urinary symptoms including dysuria and incon-
tinence. She was free of recent urinary tract infections.
Menarche was reached at age 12 and regular cycles had
been observed since. No pertinent family or social history
was noted during the medical interview.
Physical examination performed in clinic revealed left-

sided redundant labia minora, accompanied with tender-
ness to palpation in the suprapubic region consistent with
a cystic mass. The mass measured approximately 3 cm in
length and can be appreciated in Figure 1. Our patient
presented with a satisfactory vaginal cavity but the introi-
tus was obstructed by an anteriorly displaced fourchette.
DIFFERENTIAL DIAGNOSIS
Based on the history taken and the absence of swelling,
redness, tenderness to palpation, and fever, an infection
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of the affected area was unlikely. Patient also denied
trauma ruling down the presence of a hematoma. Initial
imaging and examination led us to believe that the mass
may have been a retained corporal body. Prior to MRI, a
renal ultrasound was performed which revealed healthy
kidneys with interval growth without evidence of hydro-
nephrosis. There were no abnormalities of the bladder
noted and no pelvic masses were seen on ultrasound. Cys-
togram had been previously performed which showed nor-
mal capacity, smooth-walled bladder without evidence of
vesicoureteral reflux or other abnormalities.

Palpation revealed that the mass felt cystic in nature
and pelvic MRI revealed a cyst originating in the patient’s
mons pubis and tracking down to her labia majora.
Centered within the body of the clitoris, the mass
appeared as an isointense to hyperintense T2-weighted
serpiginous lesion with possible vascular etiology measur-
ing in its largest dimensions 5.0 cm£ 2.3 cm£ 5.0 cm
(Fig. 2). On T1-weighted images, the lesion also appeared
Figure 1. Gross appearance of the suprapubic mass and
the partially obstructed introitus (arrow) which was the
patient’s original chief concern. Clitoral hood (*), mass
(**). (Color version available online.)
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Figure 2. Sagittal, T2 weighted MRI showing the pubic bone
(*), bladder (arrow), and a fluid-filled likely hematogenous
mass (**) seen in the superficial tissue and traveling
toward the clitoris and urethra.
hyperintense and there was uniform homogeneous
enhancement. The lesion extended inferiorly to the level
of the urethra and vagina (Fig. 3) and superiorly and ante-
riorly to the level of the labia majora. No gross fistula was
observed within the perineum and the patient’s bladder
maintained a spherical shape on MRI. The uterus, ovaries,
and rectum were unremarkable. Intraoperatively, the cys-
tic nature of the mass could be easily appreciated with its
fluid filled core and well demarcated sac (Fig. 4). Other
likely diagnoses included a Bartholin’s duct cyst, cyst of
the Canal of Nuck, or vulvar epithelial inclusion cyst.
Proximity to the clitoris ruled down the likelihood of a
Bartholin’s duct cyst despite predilection for the labia
majora.1 The patient and her family elected for surgical
intervention based on her symptoms and the bothersome
location of the mass. Preoperative urinalysis was unremark-
able and spontaneous urine output was recorded between
Figure 3. Axial, T2 weighted MRI imaging showing the serpigin
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200 and 300 milliliters. Excision was uncomplicated and
follow-up approximately a month and a half later revealed
her labial incisions were healing well with a patent vaginal
orifice.
HISTOPATHOLOGY
The unlikely finding of M€ullerian tissue within the
patient’s labia majora led to intense histopathologic scru-
tiny. The specimen was labeled a “suprapubic mass” and
grossly consisted of a tan, fluctuant, intact cyst measuring
7.5£ 2.3£ 2.5 cm with a cyst wall composed of a tan
brown, soft material that averaged 0.15 cm in thickness.
Microscopically, sections contained a large cystic structure
with an internal lining mostly denuded and replaced by
chronically inflamed granulation tissue. The focally pre-
served area is lined by ciliated columnar epithelial cells,
which is consistent with typical M€ullerian duct epithelium,
although cuboidal or squamous cells may also be appreci-
ated.4,12 The lumen contained degenerated peripheral
blood elements and there was no evidence of malignancy
identified. A mucicarmine stain was not performed in order
to differentiate M€ullerian (mucinous) from mesonephric
(nonmucinous) origin.4 It is worth noting that these histo-
pathologic findings bear no resemblance to other parts of
our differential found more commonly within the labia
majora such as a cyst of the Canal of Nuck and retained
corporal tissue, which are characterized by simple cuboidal
mesothelial cells and sponge-like tissue containing sinusoid
blood-filled spaces lined by endothelium and separated by
septa formed from the tunica albuginea, respectively.4,14
DISCUSSION (CONTRIBUTING SENIOR
AUTHOR − EVALYNN VASQUEZ, MD-MBA)
The most fascinating component of this case lies in the
embryologic origins of the female reproductive system and
the extremely rare finding of a M€ullerian cyst outside of the
vaginal canal. Evidence of prolapsed M€ullerian cysts origi-
nating in the vaginal canal has been well documented,6,15,16
ous mass traveling medially toward the clitoris and urethra.
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Figure 4. Intraoperative view of cystic mass within labia
majora. Clitoral hood (*), mass (**). (Color version avail-
able online.)
which strengthens the call to work up any protruding vaginal
masses for embryologic remnants, but very little, if any, liter-
ature exists describing Mullerian remnants actually originat-
ing in the external genitalia (Fig. 3). At birth, the patient
was already exposed to atypical differentiation of her external
genitalia in the form of her cloacal malformation. Prior to
the seventh week of gestation, the fetal hindgut and uro-
genital sinus open into the cloaca.3 At this point, mesen-
chymal tissue, or the urorectal septum, separates the
gastrointestinal from the genitourinary system, which
lays the foundation for the development of external geni-
talia via the urogenital sinus, genital tubercle, urogenital
folds, and labioscrotal swellings.2-5 Differentiation of the
female’s external genitalia is governed by the absence of
sex-determining region Y, as well as, the presence of its
antagonist, wingless-related MMTV integration site 4
(WNT4).3 On the other hand, the M€ullerian duct is
strictly responsible for the development of the female
internal reproductive system in conjunction with estro-
gen. Specifically, the structures included are the uterine
tubes, uterus, and proximal portions of the vagina; the
distal vagina originates from the urogenital sinus.13 The
staunch differences between the embryologic origins of
the internal and external female reproductive tissue
explains why the most common location for M€ullerian
cysts is anywhere within the vaginal walls, with the high-
est occurrence along the anterolateral aspect of the
vagina.4,6

When considering embryologic origins, the development
of the round ligament offers an interesting addition to the
differential diagnosis—a cyst of the Canal of Nuck. The
role of the female gubernaculum remains debated, but tradi-
tionally, the round ligament is thought to be a direct prod-
uct from the caudal end of the gubernaculum which
invaginates through the tunica vaginalis and anchors in
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the posterior wall of the labia majora.4,5,7-9 A persistent
tunica vaginalis leads to a cyst of the Canal of Nuck, but
histopathology rules this diagnosis out despite the regional
specificity. One small detail in the role of the gubernaculum
may, however, explain how M€ullerian tissue arrived in the
unlikely location of our patient’s labia majora. Although
the ends of the gubernaculum (in the form of the round lig-
ament) do not originate from the Wolffian or M€ullerian
ducts, it does attach to the M€ullerian ducts on the lateral
aspects of the developing uterus. This connection is
hypothesized to allow or induce the adequate develop-
ment of the uterus and provides a possible mode of trans-
mission of M€ullerian tissue.7 Damage or malformation
here has historically been associated with perineal anom-
alies and may have been one of the precipitating factors
leading to our patient’s congenital defects.7,10,11 Region-
ally, both the Bartholin and Skene glands are appropri-
ate to consider, however, the mass’ lack of infectious
symptoms ruled down the likely etiology of these types of
cysts. Gartner cysts may also be considered, but they are
less common than their M€ullerian counterparts (10%),
characterized by abnormalities in the metanephric uri-
nary system, and are almost always confined to the lateral
walls of the vagina6—all components working against
that diagnosis in this case. Despite these distinctions, our
case proves that embryologic cysts are not always limited
to the vaginal canal and completing the mucicarmine
stain from earlier may have helped identify a Gartner
cyst, had the lining epithelium not been as indicative of
M€ullerian origin. M€ullerian cysts have the highest inci-
dence of all vaginal cysts (40%-44%),4,6 but the presen-
tation and location of our patient’s mass highlights why
this was truly a rare case.
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