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a b s t r a c t 

Malignant solitary fibrous tumors in the retroperitoneum are rare, and their treatment 

strategies have not yet been established. A 61-year-old woman with dyspnea underwent 

laparotomy under a presumptive diagnosis of Meigs’ syndrome. She underwent both adnex- 

ectomy and retroperitoneal tumor excision. The histologic diagnosis was of a fibrothecoma 

of both ovaries and a retroperitoneal solitary fibrous tumor that was considered malignant 

based on its mitotic activity. Local recurrence was observed 9 months postoperatively; re- 

excision was performed, and radiation therapy was administered. Four months later, metas- 

tasis to the left lung was detected, and a thoracoscopic resection was performed. Although 

pazopanib was administered subsequently, it was discontinued after 11 months because of 

proteinuria. She complained of dysphagia 3 weeks after the withdrawal of the drug, and a 

metastatic tumor was observed at the cranial base. Radiotherapy was initiated; however, 

she died of the disease 35 months after the primary surgery. Medical guidelines should be 

established for malignant solitary fibrous tumors to improve patient prognosis. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Solitary fibrous tumors (SFTs) are rare fibroblastic tumors
with an annual incidence of 0.1 per 100,000 persons. They
were first identified in the pleura and have also been re-
ported in various organs. Most SFTs involve the thoracic cavity
(68%), and extra-thoracic SFTs arise in the abdomen (intraperi-
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toneal/retroperitoneal/pelvic, 24%), head and neck region (6%),
and extremities (2%) [ 1 –4 ]. SFTs in the posterior bladder wall
have been found in 37% patients with retroperitoneal SFTs [5] .

Approximately 100 cases of retroperitoneal SFTs have been
reported; among these, 10%-20% have involved malignant
SFTs [6] . Resection is the first-line therapy for SFTs; achieve-
ment of tumor-negative margins contributes to a better prog-
nosis [7] . Although several risk stratification models have been
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Fig. 1 – Contrast-enhanced computed tomography shows right pleural effusion (A) and 2 solid pelvic masses: a 10 cm mass 
located along the superior aspect of the uterine body ( ∗), and a 7 cm mass located in front of the uterus (#) (B-D). The tumor 
(indicated by a hashtag [#]) is well-circumscribed and heterogeneously enhanced; it is eventually revealed to be a 
retroperitoneal solitary fibrous tumor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

explored from clinical and histologic perspectives, optimal
clinical management strategies for treating patients at high
risk of SFT development have not yet been established [1] . 

Herein, we describe a case of a malignant retroperitoneal
SFT that presented with Meigs’ syndrome. We have also re-
viewed the multidisciplinary treatments available for malig-
nant SFTs. 

Case report 

A 61-year-old Japanese woman with complaints of dyspnea
was referred to our department for further examination of
incidentally detected pelvic masses. The patient’s medical
and family histories were unremarkable. Pelvic examination
revealed a tumor protruding from the right vaginal wall.
Contrast-enhanced computed tomography (CT) revealed right
pleural effusion and 2 solid pelvic masses. One mass (10 cm in
size) was located on the superior aspect of the uterine body,
while the other mass (7 cm in size) was circumscribed with
vessels, heterogeneously enhanced, and located in front of the
uterus ( Fig. 1 ). These masses were suspected to be an ovar-
ian tumor and a uterine leiomyoma, respectively. Drainage by
thoracocentesis revealed a serous, yellowish exudate; bacte-
rial cultures and cytological examinations were negative for
infection and malignancy, respectively. The serum CA125 level
was 321.8 U/mL (normal: < 35.0 U/mL). We performed a laparo-
tomy under a presumptive diagnosis of Meigs’ syndrome. 

During surgery, we found a right paraovarian tumor and a
retroperitoneal tumor attached to the posterior aspect of the
bladder ( Fig. 2 ). Right salpingo-oophorectomy was performed,
and a frozen section diagnosis of a fibrothecoma was es-
tablished. Subsequently, left salpingo-oophorectomy was per-
formed, and the retroperitoneal tumor was excised with neg-
ative resection margins. 

The results of the postoperative histologic analysis were
consistent with fibrothecoma of both ovaries. The retroperi-
toneal tumor was 7.7 × 7.2 × 6.7 cm in size, and the cut sur-
face was yellowish-white in color ( Fig. 2 ). Histopathologic ex-
amination revealed mesenchymal cells with dense prolifera-
tion and thin-walled vessels. The retroperitoneal tumor cells
showed nuclear atypia, and the mitotic count was > 10 per 10
high-power fields (HPF; Fig. 3 ). Immunohistochemical stain-
ing showed that these tumor cells were strongly positive for
CD34, Bcl-2, and CD99 and diffusely positive for STAT6 ( Fig. 3 ).
Thus, the retroperitoneal tumor was diagnosed as a malignant
SFT on the basis of the mitotic counts and nuclear atypia. The
serum CA 125 level normalized, and the pleural effusion dis-
appeared postoperatively. 

Nine months after the surgery, CT revealed another
retroperitoneal lesion (5 cm in size); however, the serum
CA125 level had been within the normal limit. The tumor was
resected, and a histologic analysis confirmed recurrence. Post-
operative magnetic resonance imaging (MRI) revealed a resid-
ual lesion; thus, intensity-modulated radiation therapy (RT; 60
Gy) was administered. Follow-up CT performed 4 months later
revealed 2 masses in the left lung; thus, the patient underwent
thoracoscopic wedge resections of the left upper and lower
lobes. Findings from histologic analyses of the lung masses
were indicative of malignant SFT metastasis. Although pa-
zopanib was subsequently administered, it was discontinued
after 11 months because of grade 4 proteinuria. She com-
plained of dysphagia 3 weeks after the withdrawal of the drug,
and a metastatic tumor was found at the cranial base. RT at a
dose of 51 Gy was administrated again; however, further dis-
ease progression prevented her from continuing the therapy.
Thus, she continued with RT at 21 Gy and succumbed to the
disease 35 months after the primary surgery. 

Discussion 

To our knowledge, this is the first report concomitant SFT
and Meigs’ syndrome in a patient. We could not diagnose SFT
preoperatively because of the clinical features of Meigs’ syn-
drome; furthermore, the absence of credible indications pre-
vented us from administering effective interventions involv-
ing RT. 

According to the World Health Organization, SFTs have an
intermediate or malignant potential, and their progression
is gradual [3] . SFTs occur in patients older than 40 years of
age, and no sex-based differences are observed in their occur-
rence. Many patients with SFTs are asymptomatic. In our case,
dyspnea caused by Meigs’ syndrome led to the definitive di-
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Fig. 2 – (A) Surgical view of the tumor in relation to the pelvic structures. (B) Gross appearance of the retroperitoneal solitary 

fibrous tumor. The resected specimen is solid, and the cut surface is yellowish-white in color. SFT, solitary fibrous tumor. 

Fig. 3 – Microscopic features. (A) The tumor consists of mesenchymal cells with dense proliferation and thin-walled vessels 
(hematoxylin and eosin [H&E] staining, × 200). (B) Mitosis (arrow) and nuclear atypia are noted (H&E staining, × 400). (C) 
Immunohistochemical staining is positive for CD44 ( × 200). (D) Immunohistochemical staining is diffusely positive for 
STAT6 ( × 400). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

agnosis of an SFT. Meigs’ syndrome has not been reported
as a complication of SFTs, and the most common benign
tumors seen in patients with SFTs are uterine leiomyomas
[8] . Furthermore, SFTs do not show definitive features on
peripheral blood examination or CT and MRI examination
[ 1 ,9 ]. The serum CA125 level in our case had normalized
after the primary surgery and did not increase when the SFT
progressed; this suggests that the elevation in the serum
CA125 level was secondary to Meigs’ syndrome and not the
SFT. Several characteristic CT features of SFTs have been
indicated; these include a well-circumscribed and occa-
sionally lobulated mass with heterogeneous enhancement
due to circuitous vessels. The following tumors should be
considered as differential diagnoses for retroperitoneal SFTs
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at imaging examinations: gastrointestinal stromal tumors,
synovial sarcomas, malignant mesotheliomas, leiomyosar-
comas, desmoid tumors, and neurogenic tumors and lym-
phomas [10] . Although CT findings of the solid pelvic mass
in our case were compatible with those of an SFT, features
such as pleural effusion and an ovarian solid mass were
seemingly specific to Meigs’ syndrome; thus, we were unable
to consider SFT as a differential diagnosis. The predictive
value of imaging examinations for SFTs is reportedly 7.4%
[ 2 ,10 ]. Histologically, SFTs are composed of spindled-to-ovoid
cells that are arranged in a haphazard “patternless” pattern
and intimately intertwined with collagen fibers of varying
thickness; the tumors are associated with numerous dilated
thin-walled blood vessels (in a so-called “staghorn pattern”).
The morphological features of SFTs including high cellularity,
high mitotic activity ( > 4 mitosis/10 HPF), pleomorphism, and
necrosis have been described as criteria for malignancy [ 1 ,3 ].
In immunohistochemistry, the tumor cells are reportedly
positive for CD34, vimentin, and Bcl-2. In recent years, it has
become clear that the NAB2-STAT6 fusion gene is a driver of
SFTs and diffuse and strong nuclear STAT6 immunostain-
ing has been considered a surrogate marker for this fusion
gene [1] . 

To our knowledge, the postoperative recurrence and
metastatic rates for malignant SFTs are 11%-50% and 60%,
respectively [11] . The lung/pleura, liver, and bones are com-
mon sites of metastasis. Brain metastasis occurs in approxi-
mately 3.0% cases of SFT [12] . However, only few reports have
described multidisciplinary treatments for the recurrent or
metastatic malignant SFTs. The mitotic counts are higher in
non-curable patients with malignant SFTs than in cured pa-
tients (median, 7.0 vs. 4.0) [8] . Surgical resection is also rec-
ommended as the first-line therapy in cases of recurrence
[ 9 ,13 ]. Regarding RT, Bishop et al. [ 11 ] administered adjuvant
RT when malignant SFTs were > 5 cm in size or when the sur-
gical margins were inadequate; they reported 5-year and 10-
year survival rates of 95% and 89%, respectively. For patients
with locally advanced or metastatic malignant SFTs, the 5-
year survival rates are reportedly 89.5% [14] . Therefore, com-
bined adjuvant RT and RT alone are considered tumor sup-
pression therapies for malignant SFTs. For eliminating large
and hypervascular SFTs, intra-aortic balloons and preoper-
ative transcatheter arterial embolization are considered. Al-
though these procedures may not ameliorate intraoperative
hemorrhaging, they may allow the complete resection of SFTs
[ 15 ,16 ]. 

The efficacy of chemotherapy for malignant SFTs is diffi-
cult to predict. The median progression-free survival (PFS) af-
ter anthracycline-based chemotherapy or gemcitabine-based
chemotherapy, which are common therapeutic candidates
for patients with soft tissue sarcomas, ranges from 4 to 4.6
months [ 17 ,18 ]. Antiangiogenic agents have been used for
metastatic or unresectable malignant SFTs; the median PFS
with pazopanib, a multitarget tyrosine kinase inhibitor that
blocks vascular endothelial growth factor and platelet-derived
growth factor, was reported to be 5.57 months [19] . Rajeev
et al. [ 7 ] reported that surgical resection, chemotherapy, and
RT were performed in 2 of 6 patients who underwent multidis-
ciplinary treatments; the median survival in their study was

69.2 months. 
In this case, the survival time after recurrence was 26
months. No adjuvant treatment was provided following pri-
mary surgery because the tumor was completely resected,
and the risk was moderate (based on the classification by
Demicco et al. [12] ). If the patient had undergone RT af-
ter primary surgery, considering the high mitotic value, the
progression-free interval might have been prolonged. We ad-
ministered pazopanib as systemic chemotherapy after tho-
racoscopic surgery. Although administration was eventually
discontinued after 11 months because of proteinuria, the pa-
tient showed no signs of local tumor progression or metas-
tasis at the 11 months’ follow-up. This indicates that pa-
zopanib can be considered a candidate for postoperative ad-
juvant chemotherapy for advanced malignant SFTs. 

In conclusion, we report a case of a retroperitoneal ma-
lignant SFT that presented along with Meigs’ syndrome.
Retroperitoneal malignant SFTs are rare; therefore, establish-
ing relevant medical guidelines for their management is dif-
ficult. Reporting of each case is expected to contribute to the
selection of appropriate treatment strategies. 

Patient consent 

The patient provided permission to publish these features of
her case, and the identity of the patient has been protected. 
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