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Female adnexal tumors of probable Wolffian origin (FATWO) or Wolffian adnexal tumors (WAT) are rare neoplasms that arise from the
remnants of the mesonephric duct. The tumor is usually benign but can histologically look similar to some other malignant tumors. FATWO
is characterized by diffuse and tubular patterns. The intra-operative diagnosis of FATWO is challenging because of the tumor’s rarity and its
morphologic overlap with these other entities, and FATWO should be considered in the differential diagnoses of sex-cord stromal tumors and
ovarian carcinomas based on the exclusion of other neoplasms. The case was presented at College of American Pathologists (CAP) annual
conference in Florida (September 2019), and the abstract was published in Archives as an online supplement only.

Abbreviations: FATWO: Female Adnexal Tumors of Probable
Wolffian Origin; WAT: Wolffian Adnexal Tumors; CAP: College
of American Pathologists; IHC: Immunohistochemistry; EAC:
Endometrioid Adenocarcinoma; GCT: Granulosa Cell Tumors

Introduction

An adnexal tumor arising from remnants of the Wolffian
(mesonephric) duct, also known as Female adnexal tumor of probable
Wolfhian origin, (FATWO) or Wolffian adnexal tumor, (WAT) are
rare neoplasms with variable histologic appearance [1]. The World
Health Organization (WHO) classifies them as borderline tumors
with low malignant potential. Although FATWO usually shows
a benign behavior, recurrence and metastasis are reported in the
literature, though rarely. Patients with FATWO often present with
nonspecific symptoms such as abdominal pain and/or a mass with
abdominal distension, ascites, and vaginal bleeding [2] Some of these
tumors secrete hormones and cause endometrial hyperplasia and
abnormal uterine bleeding [3]. Most reported cases are unilateral
and have a solid or solid-cystic structure, yet bilateral tumors have
also been reported [4]. To date, no mutations or genetic alterations
are specifically identified for this entity. Considering the rarity of this
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FATWO, preoperative diagnosis may present a challenge to surgical
pathologists.

Case Presentation

Our patient was a 79-year-old woman with no known comorbidities,
who presented to our hospital with abdominal discomfort. Imaging
revealed a left adnexal mass. The basic laboratory results and tumor
markers, such as CEA, CA19-9 and CA125, were within normal
ranges. She underwent laparoscopic left salpingo-oophorectomy and
an intraoperative consultation was requested. The ovary showed a
cystic appearance with sub-centimeter solid nodules and a yellow
cut surface. Microscopic examination of the nodule revealed a
proliferation of epithelioid to spindled cells (Figure 1A), arranged in
a sieve-like and tubular pattern with foci of eosinophilic secretions
and occasional grooves (Figure 1B). Immunohistochemistry (IHC)
on permanent sections showed the tumor to be positive for Pan-
cytokeratin, CD10 and CD117 (c-kit), whereas PAX8, CK20, CEA
and SF1 were negative. Based on its overall features, the tumor was
categorized as WAT and the clinical team decided not to proceed with
hysterectomy. The patient performed well after surgery and was kept
on regular follow-ups. The patient is alive currently with no recurrence
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or residual disease after two years from this initial diagnosis.

Figure 1: Hematoxylin and eosin stain shows proliferation of epithelioid to
spindled cells arranged in a sieve-like and tubular pattern (A: 100x) with foci of
eosinophilic secretions, and occasional grooves (B: 400x).

Discussion

FATWO can show different morphologies and should be diagnosed
based on the exclusion of other entities. This makes the intra-operative
consults challenging because IHC cannot be used to confirm a
diagnosis. While some cases of FATWO have mixed patterns
including tubular or cord-like, cribriform, cystic, tubulocystic, sieve-
like, and diffuse in most cases usually a single pattern predominates
[1-5]. Sometimes unusual patterns, such as signet ring cell-like areas
with large intra-cytoplasmic vacuoles, are present [5]. The cells are
usually round and uniform with pale chromatin. However, the nuclei
often have grooves which can mimic granulosa cell tumors. There is
minimal nuclear atypia and mitotic activity is usually low (up to 1-2
cells per HPF). On the other hand, malignant FATWO can have as
many as 16 mitoses per HPF [4,5].

THC facilitates concluding a final diagnosis, but it cannot be utilized
during frozen section evaluation. It is recommended to have THC test
specifically for FATWO, such as CD10 and cytokeratin but also use
other stains to exclude the other histologically similar entities, such as
metastatic lesions, sex-cord tumors and mesothelioma. IHC, such as
calretinin, inhibin, Melan-A, CD99, WT1, ER, PR, androgen receptor,
EMA, GATA3, CD117, vimentin, and SMA (in spindle cell areas if
present) show variable expression [1,5,6]. Although no disease-
specific mutations or molecular alterations have been identified yet,
some reported mutations include CTNNB1, MET, PIK3CA, BRAF,
CDKN2A, STK11, and ARIDI1B [7,8].

Overall, the differential diagnosis of FATWO is broad and includes
endometrioid adencarcinoma (EAC) of the ovary, granulosa cell
tumors (GCT), and to a lesser extent, metastatic adenocarcinoma [4-
6]. The EAC in the ovary is mostly seen in patient with endometriosis
and the history or histologic clues of endometriosis can be helpful in
ruling out this diagnosis. The presence of uniform and pale nuclei with
little or no mitotic activity can facilitate the exclusion of EAC. Because
of the overlap among morphologic characteristics, it is not always
possible to differentiate between GCT and FATWO on frozen section
evaluations. Although nuclear grooves are not an exclusive feature of
GCT, the differential diagnosis between GCT and FATWO may be
facilitated with the presence of this feature. Sertoli-Leydig cell tumors
may also some histologic similarities with FATWO [4-6]. However,
the absence of Leydig cells and hormone release help to exclude this
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diagnosis. Other serological tumor markers are also helpful in ruling
out other ovarian tumors, given that the THC studies are not possible
during the intraoperative frozen section evaluation, however the
serologic markers are usually measured during the the pre-operative
evaluation [7-10].

Conclusion

In summary, FATWO is a rare tumor that may be diagnostically
challenging because of its vast histological patterns. It usually shows
a benign pattern, and it must be differentiated from more aggressive
tumors in order to prevent unnecessary and aggressive measurements.
Considering that some of these tumors may recur, sometimes with
more aggressive behavior, long-term follow up is recommended.

Disclosures: Parts of this case were presented at College of American
Pathologists (CAP) annual conference in Florida (September 2019),
and the abstract was published in Archives as an online supplement
only.

References
1. https://www.pathologyoutlines.com/topic/ovarytumorfatwo.html

2. Piciu A, Cainap C, Sur D, Havasi A, Fetica B, et al. (2021) RARE
MALIGNANT FEMALE ADNEXAL TUMOR OF WOLFFIAN
ORIGIN (FATWO) WITH MULTIPLE RELAPSES AND
CHEMOTHERAPY REGIMENS. Acta Endocrinol (Buchar) 17(2):
259-265.

3. Inoue H, Kikuchi Y, Hori T, Nabuchi K, Kobayashi M, et al. (1995) An
ovarian tumor of probable Wolffian origin with hormonal function.
Gynecol Oncol 59(2): 304-308.

4. Hong S, Cui J, Li L, Buscema J, Liggins C, et al. (2018) Malignant
Female Adnexal Tumor of Probable Wolffian Origin: Case Report and
Literature Review. Int ] Gynecol Pathol 37(4): 331-337.

5. Fanghong Li, Szallasi A, Young RH (2008) Wolffian tumor of the ovary
with a prominent spindle cell component: report of a case with brief
discussion of unusual problems in differential diagnosis, and literature
review. Int ] Surg Pathol 16(2): 222-225.

6.  Yanjun Hou, Bin Yang, Gloria Zhang (2022) Female Adnexal Tumor of
Probable Wolffian Origin: Clinicopathologic and Immunohistochemical
Study of 11 Cases. Arch Pathol Lab Med 146 (2): 166-171.

7.  Goyal A, Masand RP, Roma AA (2016) Value of PAX-8 and SF-1
Immunohistochemistry in the Distinction Between Female Adnexal
Tumor of Probable Wolffian Origin and its Mimics. Int J Gynecol
Pathol 35(2): 167-175.

8. Mirkovic ], Dong E, Sholl LM, Garcia E, Lindeman N, et al. (2019)
Targeted Genomic Profiling of Female Adnexal Tumors of Probable
Wolffian Origin (FATWO). Int ] Gynecol Pathol 38(6): 543-551.

9. Cossu A, Casula M, Paliogiannis P, Tanda F, Palomba G, et al. (2017)
Female Adnexal Tumors of Probable Wolffian Origin (FATWO): A
Case Series With Next-Generation Sequencing Mutation Analysis. Int J
Gynecol Pathol 36(6): 575-581.

10. Akram Shalaby, Veena Shenoy (2020) Female Adnexal Tumor of
Probable Wolffian Origin: A Review. Arch Pathol Lab Med 144 (1): 24-
28.

Citation: Asadbeigi SN, Afzal A, Khan SA, et al. Female Adnexal Tumors of Probable Wolffian Origin (FATWO); Challenges and Diagnostic Clues on Intra-operative
Frozen Section Diagnosis. Int ] Obst & Gyn . 2022;2(2):1-2. DOI: 10.51626/ij0g.2022.02.00017


https://doi.org/10.51626/ijog.2022.02.00017

