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Abstract 
Background: Kariminejad and Scully reported 9 cases that were difficult to 
identify outside the ovary Tumors, located in the broad ligament, fallopian 
tube mesentery, and ovary, named female adnexal tumors of probable 
Wolffian origin. Aim: To investigate ultrasound images with female adnexal 
tumors of probable Wolffian origin (FATWOs). Case Report: We reported 
ultrasound images in three women with female adnexal tumors of probable 
Wolffian origin (FATWOs) with detailed discussion. Ultrasonography 
showed a predominantly-solid mass with clear-cut boundary with neighbor-
ing normal ovary at the left mesosalpinx (broad ligament) in both cases. 
Doppler examination presented moderate color content in both tumors. 
Conclusion: Ultrasound images may provide a clue for preoperative diagno-
sis of FATWOs. 
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1. Introduction 

Female adnexal tumors of probable Wolffian origin (FATWOs) are rare neo-
plasms, a rare epithelial tumor that mainly occurs in the pelvic cavity and is lo-
cated in the broad ligament, fallopian tube mesentery, and ovary. The tumor was 
originally named FATWOs, mainly because it is similar to the site and mor-
phology of the tumor that originated from the Müllerian duct, so the origin of 
the tumor cannot be determined. The 2003 of the WHO Breast and Female Re-
productive System Classification was officially named as Wolffian adnexal tu-
mor. Less than 90 cases of FATWOs have been reported up to date and all those 
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reports are mainly focused on clinicopathologic features. Preoperative diagnosis 
of FATWOs is pivotal due to their malignant potential, but diagnostic experi-
ence is very limited because these tumors lack specific tumor markers and their 
imaging features are not well documented. Here, we described ultrasound find-
ings in three patients with FATWOs with the aim of contributing to the pre-
operative diagnosis of FATWOs. 

2. Case Reports 

A 45-year-old woman (Case 1), gravid 3, parity 1, was admitted to our hospital 
in January 2012 because a pelvic mass was incidentally found by ultrasound in 
her routine physical check-up. She did not have any complaints. Physical exam-
ination had no positive findings. The laboratory assays including biochemistry, 
heamaetology, tumor markers, and reproductive hormones were all within the 
normal range.  

She underwent laparoscopy and a 4 × 4 × 5 cm3 solid mass was found in the 
left mesosalpinx, at a distal part of the broad ligament between the ovary and 
fallopian tube. It had a smooth contour and soft cut surface. Bilateral fallopian 
tubes and ovaries were normal. There were several small endometriotic nodules 
on the surface of the posterior uterine wall and infundibulopelvic ligament. Sex 
cord tumor was diagnosed by frozen section. Left salpingo-oophorectomy was 
performed and tumor was completely removed. The patient was followed up and 
remained well for 8 years after surgery. 

Another 45-year-old woman (Case 2), gravid 3, parity 1, was admitted to our 
hospital in October 2012 with a 6-year history of pelvic mass and mild lumbago 
for two months. Physical examination showed uterine enlargement and thick-
ening with pressing pain in the left adnexal region, but no mass was palpable. 
The biochemical and hematological test, reproductive hormones, and serum 
tumor markers including CA125, CA199, AFP and CEA, as well as cervical cy-
tology, were not abnormal.  

She underwent laparotomy and a solid-cystic mass was found with a diameter of 
approximately 4 cm in the left mesosalpinx. The tumor was well demarcated, but 
partially connected to the ampullar region of the left fallopian. The cut surface of 
the tumor was light red and soft in the solid part. Bilateral fallopian tubes and ova-
ries appeared to be normal. The enlarged uterus involved 4 leiomyomas. FATWO 
was suspected by intraoperative frozen section. The patient underwent left 
salpingo-oophorectomy and uterine myomectomy. Her clinical course was une-
ventful. The patient was followed up and remained well for 8 years after surgery. 

Recent 27-year-old woman (Case 3), gravid 3, parity 1, was admitted to our 
hospital in December 2017 with a pelvic mass was incidentally found by ultra-
sound for two months. Physical examination showed no mass was palpable in 
uterine and the both adnexal region. The biochemical and hematological test, 
reproductive hormones, and serum tumor markers, were normal, as well as cer-
vical cytology. 
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She underwent laparoscopy and a neoplasm with a 3 × 3 × 2 cm3 mass was 
seen in the mesangium of the ampulla of the right fallopian tube. The surface 
was smooth, soft, and clear from the surrounding tissue. The cut surface of the 
tumor was soft. FATWO was suspected by intraoperative frozen section. Right 
salpingo-oophorectomy was performed and tumor was completely removed. 
The patient was followed up and remained well for 30 months after surgery. 

Transvaginal ultrasonography indicated a well-demarcated ovoid hypoechoic 
mass, 4.0 × 4.1 × 4.8 cm3 in Case 1 (Figure 1(A)), 4.4 × 3.8 × 3.0 cm3 in Case 2 
(Figure 1(B)), 2.7 × 2.0 × 2.5 cm3 in Case 3 (Figure 1(C)) at the both adnexal 
region in three cases. The mass was predominantly solid in three cases and with 
closely packed small cysts in Case 2. CDFI showed moderate color content in the 
mass (Figures 1(D)-(F)) with the RI of 0.43 in Case 1 and 0.57 in Case 2 and 
0.52 in Case 3, respectively. Case 1 and Case 2 tumors appeared to be more 
closely associated with the left fallopian tube or broad ligament rather than with 
the left ovary, Case3 tumors appeared to be more closely associated with the  
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Figure 1. FATWOs in case 1 and case 2. (A) (B) Transvaginal sonographic images 
showed solid, well-demarcated masses (case 1: 4.0 × 4.1 × 4.8 cm3, case 2: 4.4 × 3.8 × 3.0 
cm3) beside the left ovary. FATWOs in case 3; (C) Transvaginal sonographic images 
showed solid, well-demarcated masses (case 3: 2.7 × 2.0 × 2.5 cm3) beside the right ovary. 
Closely packed small cysts in Case 2; (D) (E) (F) Color Doppler images showed moderate 
vascularization in the mass; (G) (H) CT showed solid mass (case 1: 3.8 × 4.3 × 4.0 cm3) or 
cystic-solid mass (case 2: 3.3 × 2.8 × 3.5 cm3) in the left adnexal region; (I) MRI showed 
solid mass (case 3: 2.6 × 2.0 × 2.4 cm3) in the right adnexal region; (J) (K) (L) Enhanced 
scans demonstrated moderately intensified mass. 
 
right fallopian tube or broad ligament rather than with the right ovary because 
the adjacent ovary presented an intact and normal appearance. Moreover, it did 
not move when both ovary moved regularly with the abdominal respiration. In 
Case 1, the uterus was enlarged and had several hypo-echoic masses. The largest 
one measured 5.0 × 5.0 × 4.7 cm and located in the right-anterior wall. The other 
adnexus had no positive findings in three cases. 

The computed tomography (CT) displayed a left adnexal mass measuring 3.8 
× 4.3 × 4.0 cm3 in Case 1 (Figure 1(G)) and 3.3 × 2.8 × 3.5 cm3 and Case 2 
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(Figure 1(H)). Magnetic Resonance Imaging (MRI) displayed a left adnexal 
mass measuring 2.6 × 2.0 × 2.4 cm3 in Case 3 (Figure 1(I)), respectively. The 
inner wall of the cystic parts in the tumor of Case 2 was irregular. The 30HU CT 
value suggested that the fluid inside was viscous. Enhanced scan demonstrated 
that the solid parts including the cystic walls were moderately intensified 
(Figures 1(J)-(L)). No apparent enlarged pelvic and para-aortic lymph nodes 
were shown in three cases.  

On gross section, three tumors were well circumscribed and encapsulated. 
They were located in both mesosalpinx. The both fallopian tube and ovary were 
normal. The tumors measured 5.0 cm (Case 1) and 4.0 cm (Case 2) and 3.0 cm 
(Case 3) in diameter. They presented predominantly solid except the presence of 
occasional small cysts in Case 2. The sectioned surface of three tumors was white 
or yellow and rubbery. No hemorrhage or necrosis was presented. 

Microscopically, the tumors predominantly showed a diffuse solid pattern 
with occasional sieve-like cystic areas (Figure 2(A)). The solid area had a com-
pact proliferation of ovoid cells reflecting closed tubes (Figure 2(B)). The cystic 
pattern was relatively common in Case 1, which closely resembles the retiform 
variant of Sertoli-Ledig cell tumor. The nuclei of these cells were round, and had 
fine chromatins and occasional nuclear indentations (Figure 2(C)). The cyto-
plasm was pale and inconspicuous. The mitotic figures were uncommon 
(1-2/10HPF). The fibrous stroma was absent. There was no necrosis or evidence 
of vascular invasion in three cases. Immunostaining showed a specific profile in-
cluding positive staining of Inhibin, Calretinin, D2-40, WT1, AR, p53, CD10, 
CD99, and WT1, and negative staining of CK5/6, EMA, Vim and CD31 (Figures 
2(D)-(F)). The Ki67 labeling index was less than 5%.  

3. Discussion 

The term “female adnexal tumors of probable Wolffian origin (FATWOs)” was 
first described by Kariminejad and Scully in 1973. Evidences for its Wolffian 
origin have been subsequently provided by many other authors. They include 
the overlapping location with Wolffian remnants (the broad ligament), different 
ultrastructural features and morphologic deviation from any neoplasms arising 
from the Mullerian derivative or the surface epithelium of the ovary, and similar 
immunohistochemical phenotypes to that of Wolffian remnants [1].  

These tumors lack specific symptoms and most of them were incidentally 
found. They are histopathologically indistinguishable from ovarian sex-cord 
tumors [2]. Fortunately, extra-ovarian sex-cord tumors are exceedingly rare and 
may be non-existed in fact. The precise anatomic site becomes the key point for 
differentiating between these two entities. Generally, FATWOs have a low ma-
lignant potential since some patients have shown evidence of recurrence. A 
pre-operative detailing on this disease, particularly that of imaging findings, be-
comes an important issue in clinical intervention for these patients. However, to 
the best of our knowledge, there are no reports that were focused on imaging 
features of FATWOs up to date. 
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(A)                                      (B) 

 
(C)                                      (D) 

 
(E)                                      (F) 

Figure 2. Histopathological features of FATWOs. (A) The characteristic solid pattern re-
flected the closed tubes (HE × 5); (B) The open tubes (HE × 5); (C) The nuclear features 
(HE × 40); (D) (E) (F) The positive staining of cytokeratin, inhibin & AR, respectively 
(immunostaining × 20). 

 
It is well established that FATWOs occur along the trajectory of the broad 

ligament, which extends from the hilum of the ovary to the outer third of the 
vagina2. In 82 cases in previous reports [1]-[33] and the present three cases, the 
anatomic sites of tumor was located at mesosalpinx in 24 cases (left 6, right 8, 
unnoted lateral 10), broad ligament in 42 (left 6, right 11, unnoted lateral 25), 
hilum of ovary in 12 (paravagina 3 and pelvis 3). Hence, we believe that the ana-
tomic location of the tumor in the area of broad ligament (mesosalpinx) may be 
a key clue for diagnosis of FATWOs. The following ultrasound features support 
the location of the tumor at mesosalpinx. Firstly, the ovaries are intact and pre-
sent a clear-cut boundary with neighboring tumor; secondly, tumors do not 
move following ovary at the same side during the abdominal respiration. How-
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ever, such judgment of the exact relationship between the mass and the ovary 
sometimes may be difficult when the mass is too large. Under such circumstanc-
es, high-solution CT may be helpful for the diagnosis of FATWOs. 

In three cases, a pelvic mass was incidentally found by ultrasound in her rou-
tine physical check-up. The literature reports that the tumor is mostly unilateral, 
and the right side is more common than the left side. Diagnosis depends on pa-
thology. The three patients are still alive. Most authors believe that most 
FATWOs are benign lesions, but a few cases may have recurrence and metasta-
sis, usually occurring between 2 and 8 years. Because the tumor is rare and the 
follow-up period is short, it is difficult to accurately judge.  

We found that, in agreement with the gross morphology, three tumors were 
well demarcated, predominantly solid with areas of closely packed small cyst 
(Case 1), and had moderately color content at color Doppler examination. These 
features were common in Sertoli-Leydig cell tumors of ovary [34]. But 
Sertoli-Leydig cell tumor is never found within the trajectory of the broad liga-
ment in clinical practice. FATWOs should be differentiated from other masses, 
particularly leiomyoma, in the broad ligament or surrounding regions by ultra-
sound. Sonographically, a leiomyoma typically has a whorled appearance with 
characteristic acoustic shadowing. Some leiomyomas have a rim of Doppler sig-
nals [35]. Leiomyomas with degenerative changes often lose the characteristic 
whirlpool structures and appear to be solid-cystic. However, these leiomyomas 
always show low color content at color Doppler examination. Moreover, the 
compact small cysts are very unusual in FATWOs.  

4. Conclusion 

In conclusion, an ultrasound finding presenting a predominant-solid well de-
marcated mass with moderate vascularization, probably with packed small cysts, 
in the broad ligament region (mesosalpinx) may provide a clue for preoperative 
diagnosis of FATWOs. 
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