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CASE REPORT

Paravaginal female adnexal tumor of probable
Wolffian origin mimicking vaginal spindle cell
epithelioma on biopsy
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ABSTRACT

Female adnexal tumor of probable wolffian origin (FATWO) is a tumor of low malignant potential that arises predominantly in
the broad ligament, mesosalpinx, and ovarian hilus. The rarity of FATWO increases its susceptibility to misdiagnosis as other
tumors, especially when it occurs at an unusual site. We report a 29-year old woman with a 7.2 cm left paravaginal FATWO that
invaded into the vaginal lumen. The initial biopsy demonstrated features suggestive of vaginal spindle cell epithelioma, but with
increased Ki67 proliferation index. Pathologists should be aware that the common sieve-like architecture of FATWO may not be
apparent on small biopsies, which by sampling error may demonstrate predominantly the less common spindle cell architecture.
Awareness of FATWO in the differential diagnosis of paravaginal tumors may help to avoid misinterpretation as vaginal spindle
cell epithelioma, a previously unappreciated pitfall in the diagnosis of FATWO.
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1. INTRODUCTION

Female adnexal tumor of probable wolffian origin (FATWO)
was first described in 1973 by Kariminejad and Scully,[1]

who documented nine cases of a tumor composed of epithe-
lial cells growing in a diffuse, trabecular, and tubular pattern
arising in the broad ligament or mesosalpinx. Since then,
rare cases have occurred in other locations, including the
retroperitoneum[2] and paravagina.[3] We report a 29-year
old woman with a paravaginal FATWO that mimicked vagi-
nal spindle cell epithelioma on biopsy.

2. CASE REPORT

A 29-year old woman, gravida 2 para 2, presented to her
family physician with a 3-week history of irregular vagi-
nal bleeding. A mass eroding into the vaginal lumen was
found. Magnetic resonance imaging (MRI) demonstrated a
7.2 cm mass at the lower left pelvis. It was separate from
the cervix and remainder of the uterus. T2-weighted images
showed mild heterogeneity but overall moderate hyperinten-
sity (see Figure 1 (a)). It was hemorrhagic on T1-weighted
images, demonstrating bright signal on fat-saturated and
non-fat-saturated images. Post-gadolinium sequences dis-
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played avid homogeneous enhancement (see Figure 1 (b)).
No necrotic areas were seen. Biopsy showed mixed spindle
and epithelial cell elements. There was predominance of
spindle cells arranged mostly in solid sheets (see Figure 2
(a)). The epithelial component showed few areas of glan-
dular differentiation. There was mild cellular atypia and
numerous apoptotic cells. Mucicarmine stain was focally
positive. On immunohistochemistry, the tumor cells were
diffusely positive for cytokeratin (CK) 7, AE1/AE3, low
molecular weight CK, high molecular weight CK, CD56,

p16, CD10, CD31 and vimentin. They were focally pos-
itive for desmin, calretinin and actin and negative for ER
and PR. The Ki67 proliferation index was 15%-20%. The
findings were suggestive of vaginal spindle cell epithelioma.
Given the fragmented nature of the biopsy and Ki67 prolifer-
ation index, complete excision was recommended for further
assessment. The tumor was confirmed intraoperatively as
paravaginal and resected without complication. No adjuvant
therapy was prescribed. No recurrence or metastasis was
found at 8 months follow-up.

Figure 1. (A) Axial T2-weighted image demonstrates a tumour (*), to the left of the cervix (black arrow). The mass is seen
within the vaginal/paravaginal tissue and is slightly heterogeneous with moderate T2 hyperintensity. A benign right ovarian
cyst is noted (white arrow) and there is a small volume of physiologic free fluid in the cul-de-sac. (B) Sagittal post-contrast
fat-saturated T1-weighted image demonstrates the large mass (*) within the vagina, below the uterus (black arrow). It
demonstrates homogeneous avid enhancement, similar to myometrium. The incidental right ovarian cyst (white arrow) is
again noted.

On microscopic examination, a well-circumscribed tumor
composed of epithelioid spindle cells was found deep in the
vaginal wall (see Figure 2 (b)). Although solid areas were
present, the tumor cells were arranged predominantly in a
sieve-like pattern that was less conspicuous in the biopsy
(see Figure 3 (a)). There were tubules and cysts of vari-
able size and shape, many of which contained eosinophilic,
colloid-like material (see Figure 3 (b)). Part of the tumor
showed hyalinized fibrous papillary architecture lined by
cuboidal to flat epithelial cells (see Figure 3 (c)). Thin-walled
blood vessels were present, without a hemangiopericytoma-
like pattern. Cytologic atypia was minimal. Mitoses were

identified at 4 per 10 high-power fields. The tumor cells
showed positive immunostaining for AE1/AE1, CAM 5.2,
CK7, 34bE12, MOC31, p16, CD99, CD56, and CD57. EMA,
CD10, and calretinin were focally positive. The tumor cells
were negative for vimentin, myogenin, desmin, AFP, Bcl-2,
inhibin, WT-1, CEA, and CD117/c-kit. CD31, CD34 and
SMA were positive within blood vessels only. The findings
were consistent with FATWO. Fluorescence in situ hybridiza-
tion analysis using a probe for the SS18 (18q11.2) gene, to
exclude synovial sarcoma, showed no evidence of the SS18
rearrangement.
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Figure 2. (A) Biopsy showing uniform epithelioid spindle cells (H&E, 200x). (B) Excision specimen with a
well-circumscribed tumor in the vaginal wall (H&E, 40x).

Figure 3. (A) Sieve-like architecture (H&E, 200x). (B) Tubulocystic architecture (H&E, 100x). (C) Hyalinized fibrous
papillary architecture (H&E, 100x).
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3. DISCUSSION
FATWO is rare. It is thought to be of mesonephric (Wolffian)
origin because it arises at sites where mesonephric duct rem-
nants are found, that is from the hilum of the ovary, along
the mesosalpinx and down the lateral edges of the uterus
to the outer third of the vagina. Paravaginal FATWO is
very rare relative to those that arise in the broad ligament
and mesosalpinx. Although most patients with FATWO are
middle-aged, paravaginal FATWOs reported to date, includ-
ing the current case, have occurred in younger adults.[3–5]

The clinical presentation of paravaginal FATWO is similar to
that of FATWO at other sites. Patients may be asymptomatic
with the tumor found incidentally through routine pelvic
examination or imaging for a non-gynecologic indication.
When symptomatic, non-specific abdominal or pelvic pain
is common. Paravaginal FATWO is a rare cause of vaginal
bleeding. On MRI, FATWO is reportedly isointense with
skeletal muscle on T1-weighted images and hyperintense on
T2-weighted images.[6–8]

FATWO exhibits a variety of architectural patterns. Tumor
cells may be arranged in diffuse solid sheets or closely-
packed tubules which impart a dense solid appearance on
low-power magnification. The tubules show winding, branch-
ing and anastomosis and are lined by cuboidal or columnar
cells. A tubulocystic, sieve-like pattern is most commonly ob-
served. There are hollow tubules of variable size and shape,
occasionally with pointed ends or cyst formation. Some
tubules contain dense, colloid-like, PAS-positive material.
Between the tubules, there are often fusiform spindle cells.
The various architectural patterns of FATWO frequently co-
exist, but a single pattern may predominate. The tumor cells
have scant cytoplasm and round to oval, hyperchromatic nu-
clei with inconspicuous nucleoli. Mitotic figures are rare
to absent. Degenerative changes, including necrosis and
hemorrhage, may be found but are not prominent. Immuno-
histochemistry, which has been used to investigate the origin
of FATWO, is of limited diagnostic utility. FATWO tends
to show diffusely positive staining for AE1/AE3, CAM5.2,
34βE12, and calretinin; focal staining for CK7 and CD10;
and no staining for CK20 and EMA.[9, 10]

In this case, the main differential diagnosis includes vagi-
nal spindle cell epithelioma, endometrial carcinoma, and
monophasic synovial sarcoma. Vaginal spindle cell epithe-
lioma is characterized by an admixture of epithelial and
mesenchymal components, absence of sieve-like architec-
ture, and low Ki67 (less than 10%). Endometrial carci-
noma demonstrates greater cytological atypia, mitotic ac-
tivity, foci of squamous differentiation, and is calretinin neg-
ative. Monophasic synovial sarcoma shows focal herring-
bone architecture, frequent hemangiopericytomatous vessels,

EMA immunoreactivity, and the SYT-SSX gene fusion. Ad-
ditionally, sex cord-stromal tumors may mimic FATWO,
especially Sertoli cell tumor. However, sex cord-stromal
tumors tend to arise in the ovary and in this context, immuno-
histochemistry with SF1 may be a useful test to distinguish
from FATWO.[11]

Molecular genetic characterization of FATWO is limited.
Kwon et al.[12] found promoter methylation of the tumor
suppressor gene O-6-methylguanine-DNA methyltransferase
(MGMT). Mirkovic et al.[13] found frequent mutations of un-
known significance in the histone methyltransferase KMT2D
gene. Cossu et al.[14] found missense mutations in CTNNB1,
MET, PIK3CA, BRAF and TP53. Mutations have not been
found in KRAS, NRAS, PTEN, DICER1, KIT or PDGFR
genes.[13, 15, 16]

Most FATWOs exhibit benign behavior. According to Li et
al.,[10] preservation of the E-cadherin-catenin complex and
low Ki-67 labeling index may explain the indolent behavior
and low malignant potential of FATWO. However, aggres-
sive cases with local recurrence and metastasis have been re-
ported.[17–19] Distinguishing benign from malignant FATWO
is a challenging clinicopathologic problem. Findings pro-
posed as suggestive of aggressive behavior include hyper-
cellularity, cellular pleomorphism, high mitotic activity, and
necrosis.[20] However, the stage of presentation may correlate
better with outcome than morphologic features.[21] Given
the small number of recurrent and metastatic cases, there
is little evidence for management recommendations. Surgi-
cal debulking with total abdominal hysterectomy-bilateral
salpingo-oophorectomy appears to be the most successful ini-
tial treatment. The role of chemotherapy and radiotherapy is
unknown and not standardized. CHOP therapy, performed in
one case of FATWO with concurrent lymphoma, did not have
noticeable effect on FATWO.[22] Imatinib, a tyrosine kinase
inhibitor, was used by Steed et al.[23] for recurrent FATWO
that was immunohistochemically CD117/c-kit positive with
favorable response. But mutational analysis was not reported
in that case, and FATWOs that are CD117/c-kit positive by
immunohistochemistry do not necessarily harbor known c-
kit mutations.[15, 24] Combination carboplatin/paclitaxel was
used in addition to imatinib and surgical debulking with
near complete response in one case of recurrent FATWO.[16]

Given that some FATWOs express estrogen and progesterone
receptors, hormonal therapy may be an option in cases where
other treatments have failed.[25]

In conclusion, pathologists and gynecologic oncologists
should be aware that FATWO may arise at sites other than
the broad ligament and mesosalpinx, such as the paravagina.
FATWO exhibits a variety of histologic architectural pat-
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terns, most commonly sieve-like, which guides the patholo-
gist in rendering a morphologic diagnosis of FATWO. How-
ever, the sieve-like architecture may not be apparent or well-
appreciated on small biopsies. Sampling error in a biopsy
may demonstrate predominantly the less common spindle
cell architecture of FATWO, which is susceptible to mis-
diagnosis as spindle cell epithelioma if FATWO arises in
the unusual paravaginal location. Awareness of FATWO in
the differential diagnosis of paravaginal tumors may help to
avoid misinterpretation as vaginal spindle cell epithelioma,

which is a previously unrecognized pitfall in the diagnosis
of FATWO. The distinction is clinically important as vaginal
spindle cell epithelioma is benign, while FATWO is best
regarded as potentially malignant. A definitive diagnosis of
vaginal spindle cell epithelioma should be made only reluc-
tantly in a biopsy with high Ki67. The immunoprofile should
not be used as the main criteria to diagnose FATWO, the
gold standard of which is clinicopathologic correlation.
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