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ABSTRACT

FATWO (female adnexal tumour of probable Wolffian origin)

denotes a rare tumour of the female adnexa which has been

described in nearly 80 cases worldwide and which presumably

originates in the remains of the Wolffian ducts. In 10 to 20

percent of patients, a metastasis or recurrence was seen sub-

sequently and for this reason, a malignant potential is attrib-

uted to the FATWO. Because of the small number of cases,

there is no clear therapeutic recommendation. The method

of choice currently is surgical treatment with hysterectomy

and adnexectomy. The benefit of radio- and chemotherapies

is not clear and a small number of treatment attempts with

imatinib have been made in cases of CD117 positivity or treat-

ment attempts on an endocrine basis. This work provides an

overview of the literature on epidemiology, imaging and his-

topathological diagnostic features as well as therapeutic op-

tions of this same tumour form.

ZUSAMMENFASSUNG

FATWO (female adnexal tumour of propable Wolffian origin)

bezeichnet einen seltenen Tumor der weiblichen Adnexe, der

weltweit in knapp 80 Fällen beschrieben wurde und dessen

Ursprung vermutlich in den Residuen der Wolffʼschen Gänge

liegt. Bei 10 bis 20 Prozent der Patientinnen zeigte sich im

Verlauf eine Metastasierung oder ein Rezidiv, weshalb dem

FATWO ein malignes Potenzial zugeschrieben wird. Aufgrund

der kleinen Fallzahl existiert keine klare Therapieempfehlung.

Methode der Wahl ist derzeit eine operative Sanierung mit

Hysterektomie und Adnexektomie. Der Nutzen von Radio-

und Chemotherapien ist nicht eindeutig, vereinzelt wurden

Therapieversuche mit Imatinib bei CD117-Positivität oder

Therapieversuche auf endokriner Basis unternommen. Diese

Arbeit zeigt eine Literaturübersicht über Epidemiologie, bild-

gebende und histopathologische Diagnosemerkmale sowie

Therapieoptionen dieser seltenen Tumorform.
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▶ Fig. 1 MRI of pelvis in the coronal plane. Mass in the left lower
abdomen dorsolaterally between the uterus and left ovary. The
“rim sign” is seen (hyposignal margin edging the tumour). a coro-
nal fat-saturated T1-weighted sequence after i. v. administration
of contrast medium; b coronal T2-weighted sequence.

▶ Fig. 2 MRI of pelvis in the transverse plane. Mass in the left lower
abdomen, characteristic of the high degree of cellularity of the
FATWO, is seen in the left image (a) the tumour hyperintense in the
DWI sequence with high b values (b800); right (b) correspondingly
low signal in the ADC map.
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Introduction
What is known as a female adnexal tumour of probable Wolffian
origin (FATWO) is a very rare form of female adnexal tumour.
Worldwide, only about 80 cases have been described in the litera-
ture to date [1]. Most of these cases demonstrated benign behav-
iour, however some also had an aggressive clinical course and for
this reason, the FATWO is currently said to have at least a low ma-
lignant potential. In December 2016, a 33-year-old patient, nulli-
gravida with infertility and unclear adnexal findings, presented to
our clinic and the conclusive diagnostic procedures revealed a
FATWO. Using this clinical case, a review of the literature on the
diagnosis, therapy and prognosis of this disease will be provided
below.
Epidemiology and Localisation
A tumour form of the female adnexa whose origin was suspected
to be in the remains of the Wolffian ducts due to the morpholog-
ical aspect was described for the first time in 1973 by Kariminejad
et al. For embryological reasons, these are located on the path be-
tween the ovarian hilus over the mesosalpinx and the lateral uter-
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ine wall to the upper outer third of the vagina. These tumours ap-
pear most often in the parametrium or in the tube [2]; cases in
which a FATWO occurred in the ovary have also been described
[3]. A review by Heatly et al. from 2009 investigated 63 cases
worldwide. In 11.1% (7 patients) of the patients, there were recur-
rences or remains of the tumour and 3 patients (4.8%) died from
the disease [4]. The age of onset of the disease is between 15 and
81 years and the median is 50 years [5].
Diagnosis
One Japanese publication investigated 5 cases of a FATWO in
which, retrospectively evaluated, the preoperative imaging using
magnetic resonance imaging (MRI) was able to give an indication
of the tumour entity. Here, smooth muscle cells are histologically
present in the FATWO which appear in the T2 weighing of the MRI
image as a hyposignal margin which could also be present in other
benign ovarian processes but which are not present in the case of
an ovarian carcinoma, by contrast [6]. Our patientʼs MRI images
were examined once again following receipt of the histopatholog-
ical results for the characteristics mentioned, and the morpholog-
ical criteria on the imaging described could also be found in our
case.

Following suspicion of a cystic-solid mass of the adnexa on ul-
trasound with unremarkable tumour markers (Ca-125 at 23.1 U/
ml, CEA at 0.3 µg/l), MRI imaging of the pelvis was performed for
surgical planning, due to the unusual structure of the mass.

In the left adnexal space, dorsolaterally between the uterus
with unremarkable configuration and the left ovary, a lobulated
mixed cystic-solid mass measuring 6.0 × 5.0 × 5.6 cm was seen. A
1-mm wide hypointense margin with significant contrast medium
enrichment was seen in the T2 weighting (▶ Figs. 1 and 2).

Following the intravenous administration of contrast medium,
the solid portions of the tumour demonstrated moderate uptake
of contrast medium and appear to have significantly impaired dif-
fusion as an indication of a high degree of cellularity in the diffu-
sion-weighted image.

An indication was made for laparoscopic tumour removal and
chromopertubation. A half-fist-sized, cystic, left paratubal mass
was seen intraoperatively in the region of the lesser pelvis
(▶ Fig. 3). Meanwhile, tubes and ovaries bilaterally appear unre-
markable. On the right side, chromopertubation resulted in the
prompt leakage of blue dye; this did not occur on the left. During
laparoscopic extirpation of the findings using a retrieval pouch,
partly liquid, partly tallowy secretion drained into the pouch.

Histologically, FATWOs can display a diverse picture; the coex-
istence of various components is often described, such as solid or
diffuse growth patterns with scattered vacuoles or tubules. Cribri-
form growth patterns are also mentioned, such as tubular or cys-
tic structures. A fibrous capsule which may be permeated with
neoplastic cells frequently surrounds the tumour. “Blausteinʼs Pa-
thology of the female genital tract” indicates the following immu-
nohistochemical characteristics for the FATWO: positivity for
CD10 and cytokeratins (the pan cytokeratin antibodies AE1/3
and Cam5.2 as well as cytokeratin 7). Moreover, vimentin as well
as calretinin and inhibin as markers of the sex cord stroma are pos-
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▶ Fig. 3 Intraoperative image of the FATWO: the approximately
half-fist-sized mass is seen at the tip of the grasping forceps in the
left parametrium, dorsal to the tube. The uterus is at the top of the
image.

▶ Fig. 4 Microscopic image of the FATWO, HE stain, magnification
1 :200; the reticulated, perforated growth pattern of the tumour
and the high degree of cellularity can be easily identified.
itive in most cases, whereas reactivity for the oestrogen and pro-
gesterone receptor is described more rarely [7,8].

With regard to the cytomorphology, the tumour cells appeared
partially epithelioid, partially spindle-cell-like with round to oval,
relatively homogeneous cell nuclei and nucleoli which are only fo-
cally weakly recognisable (▶ Fig. 4). The additional immunohisto-
chemical investigations revealed consistent positivity for inhibin
and irregular, diffuse reactivity for SF1 as well as partial positivity
for calretinin and CD56. In the synaptophysin stain, individual tu-
mour cells at most revealed rather weak reactivity and the chro-
mogranin immunohistochemistry turned out to be negative. In
addition, positivity of the tumour cells for CD99 and WT1 was
seen. The pan cytokeratin marker AE1/3 also reacted positively
over larger sections in the tumour cells; moreover there was also
significant positivity for cytokeratin 19, whereas the stains for cy-
tokeratin 7 and EMA were negative, and also for actin. There was
also focal reactivity of the tumour for CD10. The tumour cells re-
mained negative in the stain for the oestrogen receptor and the
stain for the progesterone receptor was weakly positive only at a
few sites. The proliferative activity (Ki67 immunohistochemistry)
was very low (< 5%). Additional immunohistochemistry per-
formed for CD117/c-kit turned out to be negative in the tumour
cells.

In addition, another mutation analysis with the aid of Next
Generation Sequencing (Ion Torrent PGM) using the Ion Ampli-
Seq™ Cancer Hotspot Panel v2 was performed to determine the
c-KIT mutation status. The evaluation of the exons of the c-KIT
gene (exon 9, 11, 13 and 17) revealed no genetic alterations cor-
responding to wild-type unmutated sequences.

Moreover, the FOXL2 mutation normal (> 90%) for adult GCT
was also tested and could not be proven.

As initially suspected in our case, an adult granulosa cell tu-
mour (GCT) which demonstrates many morphological and immu-
nohistochemical parallels to the FATWO was considered as a dif-
ferential diagnosis. In addition to the nuclear grooves which can
often histologically be found more clearly in the case of GCTs and
the more rare strong cytokeratin positivity, the clinical picture in
particular is critical, especially the exact primary localisation of the
tumour outside of the ovary in the region of the former Wolffian
duct system. Indeed, only isolated parametrial adult granulosa
cell tumours are described in the literature, however these are
true rarities, with 8 cases described in the literature [9]. Negative
findings in the FOXL2 mutation analysis makes an adult granulosa
cell tumour additionally unlikely. In a few cases, FATWOs were
tested for c-kit positivity (CD117) and mutations in the c-kit gene
which did not generate any consistent results [5, 10–12].
Therapy
Because of the rarity of this type of tumour, there are no clear
therapeutic recommendations. Currently, surgical tumour remov-
al is the method of choice. This generally involves a hysterectomy
with bilateral salpingo-oophorectomy, but in some cases, a fertil-
ity-preserving approach is selected, depending on the patientʼs
age and life situation. However, the risk of recurrence appears to
be higher here. Surgical therapy was performed via laparotomy in
nearly all cases [13].
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After the histological result was received, our patient under-
went staging using computed tomography of the chest and abdo-
men. This revealed no evidence of the formation visceral or lym-
phogenic metastasis. In the liver, a hypodense lesion was seen
which was classified as a haemangioma on ultrasound upon fur-
ther clarification. Given the patientʼs marked existing desire for a
child, a left-sided salpingectomy was initially discussed with the
patient. The execution of this surgery histopathologically revealed
another 1-mm left paratubal portion of tumour in the region of the
mesosalpinx. The patient was advised to undergo close follow-up
monitoring as well as completion surgery after completing her
family. In early June 2017, the patient presented to us with a spon-
taneous, intact early pregnancy. In February 2018, the patient had
an uncomplicated, spontaneous delivery at 41 + 0 weeks of preg-
nancy via spontaneous onset of labour. The completion surgery
was once again recommended, however the patient did not cur-
rently want this since she still had not completed her family.
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Adjuvant radiotherapy or platinum-based chemotherapy is de-
scribed for only a few cases (three patients in each case); one pa-
tient in each group developed a recurrence [3].

In the few reported cases of a local recurrence, top priority ap-
pears to be given to surgical tumour debulking, while chemother-
apy and radiation therapy are considered to be of only minor ben-
efit, with the combination of a platinum derivative with paclitaxel
appearing to be the most effective [5,10,12].

Cisplatin/cyclophosphamide, etoposide/ifosfamide/carbopla-
tin, cisplatin/paclitaxel, carboplatin/paclitaxel with leuprorelin
and irinotecan mono were administered as chemotherapy in the
event of recurrence (10 reported cases). There is no detailed infor-
mation in the published cases regarding radiation therapy.

Endocrine treatment attempts with leuprorelin concurrently
with chemotherapy or medroxyprogesterone acetate (MPA) were
not able to prevent disease progression, despite hormone recep-
tor positivity [14].

In three of the four published cases in which immunohisto-
chemical c-kit positivity (CD117) was demonstrated, imatinib, a
tyrosine kinase inhibitor, was used analogously for c-kit-positive
gastrointestinal tumours.

Steed et al. describe the case of a patient who, following repeat
surgeries for recurrences and various chemotherapy regimens,
demonstrated a radiological response on imatinib. Because of un-
clear lower abdominal pain, the patient underwent another explo-
ration and tumour resection which revealed no tumour macro-
scopically. Histopathologically, areas of necrosis in the tumour tis-
sue were seen which were interpreted as a potential therapeutic
response. Postoperatively, the imatinib therapy was continued
and the follow-up revealed the patient to be clinically free of re-
currence after 10 months [5].

In another patient, the absence of tumour was not able to be
achieved surgically in the case of a recurrence and after 4 months
of imatinib therapy, progression was noted. Subsequent chemo-
therapy with paclitaxel (180mg/m2) and carboplatin (AUC5)
q21d revealed a good response and a clear reduction in tumour
size after 10 cycles [12].

In the case of the third reported patient, imatinib was used for
6 months following the surgery for recurrent disease; the further
clinical course is not reported in the study of Syriac et al. [10].
Prognosis
The literature reports recurrences and the formation of metasta-
ses, especially pulmonary and hepatic, in 10–20% of cases. An im-
portant criterion for assessing the risk of recurrence appears to be
the complete tumour resection with salpingo-oophorectomy and
hysterectomy. The median time of recurrence is about 48 months,
however recurrences were observed during the period of 13–96
months and even later in some isolated cases [12].

As investigated by Heatly et al., three of the seven patients
who experienced a recurrence or residual tumour died (4.8% of
the 63 cases listed) of the disease [4].

By contrast, more current data from Kwon et al. from 2016
present 21 cases worldwide in which a tumour recurrence in the
liver, pelvis, appendix [15], peritoneum or omentum is reported
[1]. Of these 21 cases of a malignant FATWO currently known,
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there is a documented tumour implantation in 15 cases in a peri-
od of up to 8 years after the initial disease. In 8 patients, tumour
implantation was already present at the initial surgery and 3 of
these patients demonstrated a recurrence or metastasis within
the first year after surgery. The R0-resected patients without tu-
mour implantations consistently did not demonstrate any recur-
rence in the scope of the work [14]. A prediction with regard to
the clinical course is not currently possible either due to the clini-
cal picture or by means of the histological tumour characteristics,
although there are indications of a correlation between high mi-
totic activity and risk of recurrence [3,16].
Summary
FATWO represents a rare form of female adnexal tumour which
likely originates in the remains of the Wolffian ducts. After metas-
tasis or recurrences appeared in a portion of the cases described,
the FATWO was considered to have a certain potential for malig-
nancy. From a histopathological perspective, an adult granulosa
cell tumour, which can be differentiated from the FATWO by im-
munohistochemical features and mutation analyses, should be
considered as a differential diagnosis. Indications from imaging
performed can also help in making a diagnosis.

Because of the rarity of this disease, there are case reports and
reviews which, however, due to the low number of cases, do not
permit any universal statements and conclusions regarding which
therapeutic measures should be recommended. A surgical option
has become established, also in the event of a recurrence, with tu-
mour resection including hysterectomy and bilateral salpingo-
oophorectomy. The role of chemo- and radiotherapy cannot be
assessed to date; platinum- and taxane-based regimens appear
to have an advantage over other substances. An individual treat-
ment attempt with imatinib in the case of CD-117 positivity of
the tumour can be considered. For more information regarding
therapeutic and diagnostic measures, further analyses of cases
are needed.

The case we reported supplements the few cases in the litera-
ture in which the c-kit status was examined immunohistochemi-
cally as well as genomically and a preoperative MRI of the pelvis
was performed.
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