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1. Introduction

Female Adnexal Tumor of Probable Wolffian Origin (FATWO) is a
rare gynecologic neoplasm of low malignant potential. There are under
100 cases of FATWOs described in the literature (Shalaby and Shenoy,
2020). These tumors are thought to be derived from mesonephric
(Wolffian) duct remnants. Patients with FATWO are most often de-
scribed as presenting with vague abdominal symptoms or remain
asymptomatic with these tumors discovered incidentally during ima-
ging or abdominal surgery performed for other indications (Shalaby
and Shenoy, 2020; Liu et al., 2018). The mean age of diagnosis is re-
ported to be 50 years, with a range of 15 to 83 reported in the literature
(Shalaby and Shenoy, 2020). The most common location of a FATWO is
in the broad ligament, but they can be identified in any of the female
reproductive organs that house remnants of the Wolffian duct system
including the broad ligament, mesosalpinx, fallopian tubes, ovaries or
peritoneum (Cossu et al., 2017). There are, at present, no tumor mar-
kers associated with FATWO, and CA-125 levels are most often normal
in published cases (Shalaby and Shenoy, 2020). In general, FATWOs
require no additional management beyond initial surgical intervention.

Herein we describe two separate cases of FATWO, in a pre-meno-
pausal and a post-menopausal woman, that were diagnosed on final
pathology at the Brigham and Women’s Hospital in Boston, MA.

2. Case Presentation

2.1. Case A

A 43-year-old pre-menopausal G4P3 woman with no past medical
history presented to the emergency department with acute right lower
quadrant abdominal pain without vaginal discharge, bleeding or other
systemic symptoms. Human chorionic gonadotropin (hCG) was nega-
tive. During her workup she had an abdominal computed tomography
(CT) which noted a 7x4x4cm “soft tissue and fluid containing structure
with a contained 2.5 cm rim calcified component, most likely re-
presenting the right ovary with a contained dermoid cyst”
(Supplementary figure 1). A follow up pelvic ultrasound noted similar
findings with flow to both ovaries. Her pain was controlled with Tor-
adol and she was referred for outpatient management of this lesion.
Repeat pelvic ultrasound noted a “6.5x3.0x4.5 cm lobulated solid mass,
partially calcified (2.8 cm) and partially solid with color flow located in
posterior cul-de-sac. Mass adjacent to but seemingly separate from right
ovary. Could be para-ovarian vs. bowel etiology” (Fig. 1). Of note, this
patient had pelvic ultrasounds dating back to pregnancy 9 years prior
identifying a 4.0x2.0x2.0 cm “heterogenous solid-appearing right ad-
nexal mass with areas of increased echogenicity, felt to possibly re-
present a broad ligament fibroid.”

Given the ultrasound findings, patient was counseled to undergo
surgical management with a gynecologic oncologist. Her CA 125 was
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Fig. 1. Pelvic ultrasound of Case A (left) and Case B (right).

Fig. 2. Intra-operative findings of Case A.

Fig. 3. Gross pathology of Case A (left) and Case B (right).
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10U/mL, CEA 1.6 ng/mL, and CA 19–9 was 7U/mL. Two weeks after
presentation she underwent a diagnostic laparoscopy. Upon initial
survey of the abdomen, the right adnexa was noted to contain a het-
erogeneous, partially calcified mass adjacent to the right fallopian tube,
which was torsed on itself (Fig. 2). A right salpingo-oophorectomy was
performed and the specimen, tube, and ovary were extracted through a
mini-Pfannenstiel incision. Intra-op frozen section revealed a “lobulated
paratubal mass, favor female adnexal tumor of Wolffian origin.” Upper
abdominal survey, uterus, left tube and ovary were unremarkable.
Pelvic washings were submitted, but given no visible intraabdominal
metastatic lesions and low concern for high grade neoplasm, no further
surgical staging was performed. Final pathology revealed a 6.8 cm fe-
male adnexal tumor of probable Wolffian origin. IHC staining was po-
sitive for SF1, AE1/3 (focal) and calretinin; while negative for GATA3,
ER, PAX8, CD10, and EMA. Gross pathology is presented in Fig. 3. The
patient recovered well post-operatively, was discharged home the same
day. Given the low malignant potential of this lesion, the patient was
referred back to her general gynecologist for routine follow-up.

2.2. Case B

A 57-year-old post-menopausal G2P2 Armenian woman with a past
medical history of hypothyroidism presented to her gynecologist with
blood-tinged vaginal discharge and, as part of her workup, had a pelvic
ultrasound notable for an “irregular solid mass in the right adnexa
measuring 8.2 × 8.7 × 6.9 cm with moderate color flow. Endometrial
thickness noted at 4.1 mm.” (Fig. 1) She had no complaints other than
vaginal discharge and denied any abdominal pain. An endometrial
biopsy showed superficial fragments of weakly proliferative en-
dometrium with no hyperplasia or malignancy. Her CA-125 was 10U/
mL

The patient was taken to the OR the following week in the setting of
ultrasonographic evidence of an adnexal mass, and intraoperative
findings revealed a fleshy, necrotic mass in the right adnexa, densely
adherent along the anterior cul-de-sac, clearly separate from fallopian
tube and ovary. No other abnormalities were visible on survey of upper
and lower abdomen. Frozen section revealed “peri-adnexal mass, ap-
parently not attached to ovary and tube, possibilities include FATWO,
solitary fibrous tumor or carcinoma with sex-cord like differentiation.”
The patient underwent a laparoscopic hysterectomy, bilateral salpingo-
oophorectomy, omentectomy and pelvic peritoneal biopsy. Permanent
pathology revealed a 9.5 cm FATWO. Immunohistochemistry staining
was positive for WT-1, inhibin (multifocal), calretinin (multifocal), SF-1
(focal) and negative for STAT6 and CK7. The patient recovered well
post-operatively and was discharged home the same day. Routine
follow-up with her general gynecologist was recommended.

3. Discussion

The diagnosis of FATWO is a challenging one and making an ac-
curate diagnosis of this predominantly benign lesion can affect the
planned surgical procedure. There are, to our knowledge, no serum
biomarkers directly associated with FATWOs, thereby limiting pre-
operative clinical suspicion (Shalaby and Shenoy, 2020). Radi-
ologically, FATWO is also a challenging diagnosis. On MRI imaging,
FATWOs are described as slightly hyperintense adnexal masses with
cystic degeneration—difficult to differentiate from subserosal leio-
myomas and other ovarian tumors such as thecomas (Matsuki et al.,
1999). CT demonstrates lesions that can be cystic or solid with het-
erogeneous enhancement, while ultrasound reveals similar findings
with typically well-vascularized flow. FATWOs are commonly de-
scribed as having some calcified component, visualized on both radi-
ologic and gross examination (Matsuki et al., 1999; Kahyaoglu et al.,
2012).

Based on clinical presentation, intra-operative examination, and
pathological analysis, the differential diagnosis for a FATWO includes

endometrioid adenocarcinomas and sex cord stromal tumors such as
Sertoli-Leydig cell tumor and granulosa cell tumor. The location of the
tumor is an important factor in supporting the diagnosis of a FATWO.
FATWOs typically do not involve the fallopian tube or ovary and most
commonly arise in the broad ligament, whereas Sertioli-Leydig tumors
have not been identified in the paratubal area or broad ligament.
Endometrioid adenocarcinomas that mimic FATWOs typically involve
the fallopian tube or ovarian parenchyma (Goyal et al., 2016).

Grossly, FATWOs are solid to cystic with a grey-yellow cut surface.
Microscopically, FATWOs can show a variety of morphologies including
sieve-like, tubular, sheet-like, and trabecular patterns (Kahyaoglu et al.,
2012). The tumors can be a mixture of the patterns with uniform, low-
grade nuclei. Sertoli-Leydig tumors can have similar histologic findings,
but the presence of Leydig cells can help differentiate them from
FATWOs. Additionally, on clinical presentation, patients with Sertoli-
Leydig cell tumors may exhibit endocrine symptoms, which are not
features of FATWOs. Histopathology from Case A is presented in sup-
plementary materials (supplementary figure 2).

In general, FATWOs are considered benign lesions, with a few case
reports of aggressive behavior including cases of metastases and re-
currence (Heatley, 2009). The available case reports are, no doubt,
enriched with FATWOs that behave aggressively as benign lesions are
most often clinically silent, incidentally found, and thus under-
diagnosed. Within the available literature, there are no specific clinical
or histopathologic findings that correlate with aggressiveness of a
FATWO aside from metastases noted at the time of initial resection; it
has been proposed that on pathologic examination the presence of ne-
crosis, capsular invasion, cellular pleomorphism, and a high number of
mitoses, as in most lesions, correlate with an aggressive FATWO sub-
type (Shalaby and Shenoy, 2020). If metastases occur, they are most
commonly in the liver and lung (Shalaby and Shenoy, 2020).

Given the small number of FATWOs diagnosed to date, there are a
variety of management options described. Complete surgical resection
of the lesion is, in most cases, curative, and depending on the meno-
pausal and childbearing status of the patient, hysterectomy and/or
oophorectomy is a reasonable approach. While there is a lack of lit-
erature related to reproductive outcomes after management of a
FATWO, one case report notes recurrence of FATWO after pregnancy,
postulating the potential for a degree of hormone dependence (Atallah
et al., 2004). Chemotherapy has an unclear role in the management of
recurrent FATWOs, which are most often managed with repeat surgical
resection or debulking. In cases in which chemotherapy is utilized, most
commonly carboplatin/paclitaxel is used (Shalaby and Shenoy, 2020;
Kwon et al., 2016). Upon review of available literature, however, data
regarding any significant impacts of chemotherapy intervention on time
to subsequent recurrence, progression free survival and/or the benefit
vs associated morbidities of systemic therapy in the management of
recurrent FATWO is limited. There are no current guidelines on routine
imaging or physical examination follow up for women with a FATWO
diagnosis, though most cases report routine gynecologic follow up.

4. Conclusion

Female adnexal tumor of probable Wolffian origin (FATWO) is a
rare pathologic diagnosis most typically made in the workup of an
imaging-identified adnexal mass without biomarker abnormalities. It is
a lesion that exhibits an overall favorable prognosis with benign be-
havior. FATWOs can present a challenge, particularly on frozen section,
of clear identification to guide the surgeon in appropriate in-
traoperative procedure and management. The cases we describe pro-
vide examples of both a pre- and post-menopausal diagnosis of FATWO,
which had different presentations both clinically and on imaging as
well as varied surgical management given the patients age, associated
symptoms, and clinical status. In case A, the indolent nature of FATWO
is demonstrated as the patient had the lesion noted on ultrasound
9 years prior. An uncommon complication of FATWO was demonstrated
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with torsion prompting surgical intervention. In this case, conservative
management was utilized with preservation of the uterus. Given a
normal contralateral ovary and desire for permanent sterilization, the
tube and ovary on the affected side were removed, though given the
distinct location of FATWO from the tube and ovary, an argument for
ovarian preservation can be made. More cases of FATWO and follow up
of those diagnosed will be needed to better characterize the behavior of
these lesions and clarify the most appropriate management strategy.
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