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Purpose: This study aimed to report a rare case of solitary fibrous tumor of
prostate (pSFT) and achieve the first systematic review of 74 published pSFT
cases, and to integrate the end-to-end management of pSFT from preoperative
diagnosis, treatment, and follow-up.

Methods and case report: This study reports a additional case of pSFT.
Subsequently, we performed a systematic review of PubMed, Web of Science,
Cochrane Library, and Embase databases for potentially relevant articles on pSFT
from inception of database to October 2024. Two researchers independently
screened eligible literature, extracted data, and summarized data.

Results: A 71-year-old male patient presented to our hospital with a three-month
history of dysuria, and prostate-specific antigen (PSA) was within the normal
range. After transurethral prostatectomy, the histopathological diagnosis was
pSFT. During three years of outpatient follow-up, the patient had no recurrence.
Ultimately, forty literatures were included with 74 cases of pSFT, and age ranged
from 21 to 89 years (mean 57.5 years, median 61.5 years). There were 42 cases
(56.8%) in North America, 22 cases (29.7%) in Asia, 9 cases (12.2%) in Europe, and 1
case (1.4%) in Oceania. The PSA values were within the normal range in almost all
cases, and about 47.3% (35/74) cases underwent ultrasound, magnetic
resonance imaging or CT examination before surgery. Notably, the most
characteristic imaging biomarkers of the tumor were continuous and gradual
enhancement from the periphery to the center with visible separation and
capsule. The malignancy rate was 21.6% (16/74). There was no significant
difference between benign and malignant pSFT of the lesion size (P > 0.05).
Meanwhile, STAT6 and/or NAB2-STAT6 fusion genes were very sensitive
biomarkers for pSFT. The median follow-up time of 38 patients with pSFT was
18 months (2-168 months), and the disease-free survival of benign, borderline
and malignant pSFT was statistically significant (P=0.011).

Conclusions: This study presents a new case and provides the first systematic
review for 74 cases of pSFT, integrating clinical presentation, pathology, imaging,
and follow-up data to assist surgeons in surgical planning. Surgical resection is
the preferred treatment for pSFT, and regular follow-up is of vital importance.
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Due to the heterogeneity among current studies, future research may require
standardized data reports and the establishment of a homogeneous public
database to prepare for subsequent pSFT risk stratification studies.

Systematic review registration: https://www.crd.york.ac.uk/prospero/,
identifier CRD420251004804.

solitary fibrous tumor, prostate, systematic review, follow up, rare

1 Introduction

Solitary fibrous tumor (SFT) is a relatively rare stromal spindle
cell neoplasm, most of which are benign, and a few are malignant
(1-3). Previous studies show that patients with SFT of the prostate
(pSFT) have a wide range of ages, and the exact pathogenic cause of
pSFT is still unknown (4-8). Most cases with SFT of the prostate
choose surgical resection, however, some SFT cases exhibit
aggressive biological behavior after operation (4-8). The
diagnostic criteria of malignant SFT have not yet been clarified,
but the invasive pathological features are obvious (9). In recent
years, pSFT has only been described in individual cases or a few case
reports. However, there is a lack of systematic review on the
pathogenesis, distribution characteristics, clinical manifestations,
imaging findings and postoperative prognosis of pSFT. Meanwhile,
there are differences in the diagnosis and treatment of some case
reports, and there is a lack of objective evaluation of large samples,
which makes a challenge of clinical diagnosis and comprehensive
postoperative follow-up (7, 8).

Presently, some studies have found a strong correlation between
pSFT and NAB2-STAT6 fusion gene, which may be the key to
changing the difficult situation of diagnosis (10, 11), and pSFT is
extremely rare with 21.6% malignant cases and 23.0% misdiagnosis
rate. Clinical diagnosis and treatment of pSFT are still problems which
need to be solved urgently. Interestingly, the countries that published
PSFT cases were mainly concentrated in the United States, Japan, and
China (4, 11). Yasumichi Takeuchi et al. summarized 25 pSFT cases
and found that NAB2-STAT6 could help distinguish pSFT from
stromal tumor of uncertain malignant potential (11). Yueqiang Peng
et al. summarized 39 pSFT cases and reported the first case of micro
PSFT (4). Micro pSFT of the prostate can not be detected by imaging
examination but can be easily distinguished from benign prostatic

Abbreviations: SFT, Solitary fibrous tumor; MRI, magnetic resonance imaging;
US, ultrasound; CT, computed tomography; LUTs, lower urinary tract
symptoms; PSA, prostate-specific antigen; RCP, radical cystoprostatectomy;
TURP, transurethral resection of the prostate; CD34, cluster differentiation 34;
Bcl-2, B-cell lymphoma-2; STATS, signal transducer and activator of
transcription 6; CD117, cluster differentiation 117; SMA, smooth muscle actin;

PR, progesterone receptor.
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hyperplasia using histopathology and immunohistochemistry.
Additionally, Yoichiro Okubo et al. (8) summarized the
immunohistochemical results of 34 pSFT cases and found that only
CD34 and progesterone receptor (PR) were positive, which may lead
to missed diagnosis of pSFT. Marcal LP et al. (12) reported the
imaging findings of 13 pSFT cases, suggesting that preoperative
imaging findings can accurately determine the origin and extent of
tumor invasion, and play a pivotal role in diagnosis and staging.
Moreover, Yuemei Xu et al. summarized the pathological features of 3
micro pSFT cases and 12 pSFT, and found that signal transducer and
activator of transcription 6 (STAT6), PR and Ki-67 may help
distinguish micro pSFT, STUMP and prostatic stromal sarcoma
(PSS) (13). Similarly, Bakhshwin A et al. (14) achieved the
experience in the treatment of 4 pSFT and found that the use of
GATA binding protein 3 (GATA3) and PR expression levels and
monoclonal STAT6 immunohistochemical analysis helped
differentiate pSFT from PSS. However, most studies of pSFT are
reported by individual cases or several case reports with great inter-
individual differences. The clinical pathological diagnosis,
immunotherapy and follow-up are still controversial, and there is
still no comprehensive and clear diagnosis and follow-up protocol.
Moreover, previously reported reviews are plagued by a lack of data.

As far as we know, this is the first comprehensive systematic
review and objective evaluation of the pathogenesis, distribution
characteristics, clinical manifestations, imaging findings and
postoperative prognosis of pSFT. Therefore, we aimed to report
an additional case of pSFT and achieve the first comprehensive
systematic review of 74 published pSFT cases, and to integrate the
end-to-end management of pSFT from preoperative diagnosis,
treatment, and follow-up. These findings may provide assistance
for clinical individualized diagnosis, treatment and follow-up
decision-making.

2 Materials and methods

2.1 Case report

A 71-year-old male patient was admitted to the hospital due to
dysuria for more than 3 months and condition worsened for one
day. Before admission, the patient had no obvious hematuria,
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abdominal pain, palpitation, chest tightness and other discomfort.
After completing the relevant preoperative examinations, surgical
treatment was performed and the tumor was pathologically
confirmed pSFT. Postoperative outpatient follow-up was
performed for 3 years with no signs of recurrence. Our study was
approved by the Medical Ethics Committee of Luzhou People’s
Hospital and received informed consent from patients.

2.2 Systematic review

2.2.1 Retrieval Methods

This systematic review adheres to the PRISMA guidelines, and
our review has pre-registered on PROSPERO (CRD420251004804).
We performed a systematic search of PubMed, Web of Science,
Cochrane Library, and Embase databases for potentially relevant
articles on pSFT from inception of database to October 2024. The
search terms were “solitary fibrous tumor” AND “prostate” OR
“prostatic” AND “mesenchymal tumor or cancer”. And a secondary
search through references was also performed. The inclusion
criteria were pathologically confirmed primary solitary fibrous
tumor of the prostate from published English literature. The
following exclusion criteria were adopted (1): republished
literature (2); unclear pathological diagnosis (3); review or
conference abstracts. Ultimately, a flowchart of the literature
screening process was summarized in Figure 1.

10.3389/fonc.2025.1593184

2.2.2 Literature screening and data extraction

The retrieved literatures were imported into NoteExpress. After
removing duplicates, HZ and CYY (Six and five years in abdominal
diagnostics) independently extracted the basic characteristics of the
studies according to the predefined inclusion and exclusion criteria,
and FW (Nine years in abdominal diagnostics) and MY (27 years in
abdominal diagnostics) reviewed and validated the obtained data.
The basic characteristics of the literatures included the first author,
publication year, cases of pSFT, lesion size, the operational
approach and the postoperative follow-up time, etc. Moreover,
The classification of benign, borderline, or malignant for pSFT
was based on the original definitions provided in the included
studies. The obtained data were reviewed three times.

2.2.3 Quality assessment

Given that most included studies were case reports, we
qualitatively evaluated their methodological quality using the JBI
Critical Appraisal Checklist for Case Reports. Due to limited data,
no quantitative scoring was performed, but studies lacking
histopathological confirmation or follow-up data were excluded.

2.3 Objectives

This study aims to present a case of our pSFT and conduct a
comprehensive and systematic review and synthesis of the

Identification of studies via databases and registers

1127 studies identified from Pubmed(n=427), Embase(n=512),
Cochrane Library(93) and Web of science (n=95)

E&Enﬁﬁcation

40 studies with 74 cases of pSFT
included in review

FIGURE 1
A flowchart of the literature screening process.
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pathogenesis, distribution characteristics, clinical manifestations,
imaging findings, and postoperative prognosis of pSFT, and the
flowchart of this study is summarized in Figure 2. Furthermore,
despite its rarity, this research expands the sample size through a
systematic review approach, integrating end-to-end management of
pSFT from preoperative diagnosis, treatment, to follow-up.

3 Results
3.1 Case report

A 71-year-old male patient was admitted to the hospital due to
dysuria for more than 3 months and condition worsened for one
day. Before admission, the patient had no obvious hematuria,
abdominal pain, palpitation, chest tightness and other discomfort.
Laboratory tests showed that prostate-specific antigen (PSA=1.99
ng/mL) and free prostate-specific antigen (f-PSA=0.18 ng/mL) were
within the normal range. Urine routine tests showed elevated levels
of urinary protein (Pro=2g/L), urinary occult blood (BLD=3), and
urinary white blood cells (WBC-F=40.6 cells/uL). CT suggested an
increase in prostate volume, with a mass of approximately 4.5
cmx5.8 cm protruding into the bladder, with clear boundaries and
low density. CT enhanced scan achieved mild enhancement, which
is flocculent and uneven. In the venous phase, the tumor indicated
continuous and gradual enhancement from the periphery to the
center, with visible separation and capsule (Figures 3a-d).

The patient underwent transurethral resection of the prostate
(TURP) under spinal anesthesia 6 days after admission. During the
operation, the bilateral lobes of the prostate were obviously

10.3389/fonc.2025.1593184

hyperplasia into the cavity, the posterior lip of the bladder neck
was moderately elevated, and a round mass with a size of about
4cmx5cm was seen at about 11 o’clock of the prostate projecting
into the urethra. Postoperative pathological examination showed a
spindle cell tumor of the prostate, and the tumor cells were spindle-
shaped, wavy, storiform or fascicular arrangement, and
hemangiopericytoma-like structure could be seen and nuclear
division was clear to see, spindle-shaped or oval (Figure 3e). The
immunohistochemistry results showed CK (-), P63 (-), P504S (-),
$100 (=), CD34 (+), BCL-2 (+), CD99 (+), SMA (-), Desmin (-),
10%-20% Ki-67-positive. The result of pathological diagnosis was
pSFT. Notably, the patient was followed up in the outpatient
department for 3 years after surgery, and there were no signs
of recurrence.

3.2 Results of systematic review

3.2.1 Literature screening and basic
characteristics

Ultimately, forty literatures (3-9, 11-43) were included with 74
cases of pSFT, and age ranged from 21 to 89 years (mean 57.5 years,
median 61.5 years). The clinical manifestations depend on the size of
the tumor and whether the tumor involves surrounding organs.
Specifically, three patients were asymptomatic, five patients had
hematuria, two patients had lower abdominal pain, and the
remaining patients had mild or severe lower urinary tract symptoms.
Except for 3 pSFT cases with slightly increasing PSA levels, the PSA
values of other cases (including our case report) were in the normal
range. The basic characteristics of pSFT are shown in Table 1.

and a capsule

§| Heterogeneous
persistent enhancement
with visible septations

i =0
e (0 Do

40 articles were included, involving 74 cases
42 cases in North America, 22 in Asia, 9 in Europe,

and 1 in Oceania
'{;‘3 cases were asymptomatic, 5 presented with

or fascicular

Spindle-shaped, wavy, ‘

| arrangement with
sl hemangiopericytoma-
like structures.

hematuria, 2 manifested lower abdominal pain, and
the remaining cases exhibited LUTS.

%Average age of 57.5 years (range21-89 years)

@ The size of the lesion is about 2-20cm

gi Misdiagnosis rate (17/74, 23.0%)

g@Surgical interventions were performed in 62 cases,
and 12 cases lacking documentation of therapeutic
modality.

Transurethral
resection of prostate

(), Ki-67 about 10-20% (+)

The median follow-up time of 38 patients with pSFT

was 18 months (2-168 months), and the disease-free

FIGURE 2
The main working flowchart of this study.
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survival of benign, borderline and malignant pSFT
was statistically significant (P=0.011).
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FIGURE 3

The CT imaging biomarkers and pathological of our pSFT. (a, d) CT shows an increase in prostate volume, with a mass of approximately 4.5cm x
5.8cm protruding into the bladder, with clear boundaries and low density. (b) CT enhanced scan shows mild enhancement in the arterial phase,
which is flocculent and uneven. (c) In the venous phase, the tumor shows continuous and gradual enhancement from the periphery to the center,
with visible separation and capsule. (e) Pathological examination showed a spindle cell tumor of the prostate, and the tumor cells were spindle-
shaped, wavy, storiform or fascicular arrangement, and hemangiopericytoma-like structure could be seen and nuclear division was clear to see,

spindle-shaped or oval.

3.2.2 Regional distribution and lesion size

Notably, 74 cases of pSFT have been reported, including 42
cases (56.8%) in North America, 22 cases (29.7%) in Asia, 9 cases
(12.2%) in Europe, and 1 case (1.4%) in Oceania. The regional
distribution was shown in Figure 4. Additionally, pSFT varies in size
(2-20 cm) and most reported cases are larger than 5 cm. Moreover,
according to the statistics of retrieved literature, there were 2 cases
of pSFT with intermediate origin and 7 cases of pSFT with
unknown benign or malignant. On the one hand, the reported
size of benign cases of pSFT were about 30/49 (61.2%), with an
average size of 8.9 cm. On the other hand, the reported size of
malignant cases of pSFT were about 15/16 (94.0%), with an average
size of 11.3 cm. There was no significant difference between benign
and malignant pSFT regarding lesion size (P > 0.05).

Frontiers in Oncology

3.2.3 Inspection methods

In our case, a plain CT scan and enhanced CT scan were used to
assist in the localization and diagnosis of the tumor. In 74 cases of
pSFT reported, about 35/74 (47.3%) cases underwent ultrasound
(US), magnetic resonance imaging (MRI) or CT examination before
operation. Among them, 23/35 (65.7%) underwent MRI
examination, 17/35 (48.6%) underwent CT examination and 16/
35 (45.7%) underwent US examination.

3.2.4 Pathology and immunohistochemistry

The pathological and immunohistochemical data of the
reported cases were shown in Table 2. BCL-2 (31/31, 100%),
CD34 (53/55, 96.4%) and STAT6 (34/35, 97.1%) displayed the
highest positive expression rates. Followed by CD99 (21/24, 87.5%)
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TABLE 1 The basic characteristics of 75 cases of prostate SFT.

FIrStpauuk)tll}lg;’(/i)é)enar > Age exgmg;nt?on Symptoms Tun(nconz)sme Gl SN Follow-up metfs(ilaaspi):/ec{eath
Yasumichi Takeuchi/2021 (11) 43 MRI No symptom 3x3.4 0.675 RP 2 years No
Jodo Matos/2020 (19) 66 MRI Urinary frequency, urgency NA 0.4 RP 5 years No
Andrea Ronchi/2017 (24) 62 CT LUTs and constipation 20x10 5.8 RP 8 years No
Anamika Mishra/2020 (25) 28 MR, CT Dysuria 5.8%6.4%6.5 Normal Enucleation 14 years No
Nilay Nishith/2020 (30) 54 Us, CT Urinary frequency, urgency 5x4x3 Mildly elevated RP Regular follow-up No
Ya-Ting Liu/2019 (7) 46 MRI, US, CT No symptom 6X7x6 Normal RP 5 years Relapse
Yuegiang Peng/2022 (4) 50 MRI, US, CT LUTSs and nocturia Small 0.64 RP 3 months No
Brent Gilbert/2020 (29) 78 MRI, CT Constipation ar;dailr(l)wer abdominal 6.3x4.6 2 Enucleation 12 months No
Ming Zhao/2022 (31) 68 MRI No symptom 4 NA NA 12 months No
Soma Osamu/2017 (20) 65 Us, CT Nocturia 10 0.92 RP 18 months No
64 7.6x4.5 NA RP 6 months No
Yuemei Xu/2021 (13) 50 MRI NA 19x11 NA Enucleation 7 years No
57 18x10 NA Enucleation NA NA
Alejandro Hevia Feliu/2022 (16) 85 MRI LUTs and dysuria 17x12%6 NA Enucleation 18 months No
Qiang Cheng/2019 (18) 43 MRI, US Hematuria 8%4.5%3.5 0.686 RP 3 months No
57 CT No symptom 10x7x7 1.2 RP 15 months No
Michael R. Pins/2001 (32) Dysuria, urinary frequency and
73 CT 6x5 35 RP 21 months No
urgency
Mehrnaz Ghar(a3e;:)— Kermani/2014 53 NA Hematuria and uroschesis NA NA RP NA NA
Yoshikazu Tanaka/2018 (27) 68 MR US, CT Hematuria and urinary frequency 65 Normal Enucleation 54 months Relapse with metastasis
H Sekine/2001 (34) 42 MRI, US, CT Dysuria NA 1.1 RP 18 months No
Wenyan Yang/2015 (35) 46 MRI, US LUTs and dysuria 6.4x5.6x5.7 0.68 RP 18 months No
Tomomoto Ishikawa/2004 (36) 64 us, CT Dysuria and hematuria 12.5%9.5x8.3 Normal RP 3 months No

(Continued)
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TABLE 1 Continued

First author/year of Imagin Tumor size Relapse/
orry ging Symptoms PSA (ng/ml)  Treatment Follow-up P
publication examination (cm) metastasis/death
Taketsugu Ishii/2004 (37) 36 MRI, US Dysuria NA 1.6 TURP (partial) 6 years No
YukioTakeshima/1997 (38) 42 MRI, CT Dysuria, constipation and uroschesis 14x13x11 NA RP 10 months No
Dysuria, rectal and I i
66 MRI, US ysuria, recta’ and ower urinary 42x3%5 Slightly elevated RP a short period of No
Heidi Talvitie/2011 (5) tract symptoms t_P
1me
69 NA LUTSs, uroschesis and hematuria 5 NA TURP No
Laurence Moureau-Zabotto/2012 60 MRL US, CT Dysuria, urinary frequency and 15%11.5%9 Normal RCP 28 months No
(6) urgency
Yoichiro Okubo/2020 (8) 40 CT Lower urinary tract symptoms 6x5x4 NA Enucleation 6 months No
W H Westra/2000 (28) 65 MRI Uroschesis 11 NA RCP 2 months Metastasis
73 5 TURP NA NA
(1)TURP,
49 Symptoms of benign prostatic K 14 months Metastasis
Ahmed Bakhshwin/2020 (14) NA ymptoms gn pro NA (2)RP
hyperplasia (3)/hematuria (1)
55 8 (1)TURP, (2)RCP 30 months Relapse
69 13 (1)TURP, (2)RCP 12 months No
Sota Oguro/2006 (17) 35 MRI, US Uroschesis 5.2x5 1.22 Enucleation 12 months Relapse
D.Parada Dominguez/2010 (39) 65 Us Dysuria 8x6.5x2.4 7.52 RP NA NA
M. Grasso/2002 (26) 21 UsS Dysuria and uroschesis 24 NA Enucleation NA NA
Puneet Bhargava/2012 (40) 37 MRI, US Uroschesis 10.5x8.5 NA NA NA NA
Peng Luo/2020 (3) 47 NA Dysuria 8 NA RP 9 months No
Died the first day aft
Aleksandar Vodovnik/2005 (41) 87 Us LUTs and hematuria 2~9 Normal RP NA b Zurrgseryay atter
Balagopal Nair/2007 (42) 37 MRI LUTs 10 NA RP 2 years No
Andrea B Galosi/2009 (43) 60 MRI, US, CT LUTs 8X7x6 0.6 RP 6 months No
50 CT NA
Le"“/azrggzp‘lg/[arcal NA NA NA NA NA
(12) 40 MRI NA

(Continued)
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TABLE 1 Continued

First author/year of Imagin Tumor size REET Y
orry 9ing Symptoms PSA (ng/ml) Treatment Follow-up p
publication examination (cm) metastasis/death
Masanori Noguchi/2002 (15) 46 Us, CT No symptom 22x17x16 12 Enucleation 14 months No
Yuliang Sun/2003 (23) 56 NA NA NA NA NA NA NA
Median: 65, TURP (1); RP (4
range cases); RCP (2
Median: 10.5 (8.5— ; pelvi NA (4), 7 th NA (4 ; death (1
Mehsati Herawi/2007 (9) NA All have varying degrees of LUTs ecian ( NA cases) P_e vie (4), 7 months (4 cases); death (
46-75 (10 15) exenteration (2 (1), 1 to 10 years(5) case); Relapse (5 cases)
cases) cases); enucleation
(1 case)
Median: 61.5,
range TURP (6 cases); RP
Gunes Guner/2016 (22) NA NA NA NA (2 cases); biopsy (4 NA NA
42-89 (12 cases)
cases)
Roni M Cox/2020 (21) NA(7 cases) NA NA NA NA NA NA NA
Our case 71 CT Dysuria 4x5 1.99 TURP 3 years No

MRI, magnetic resonance imaging; US, ultrasound; CT, computed tomography; LUTs, lower urinary tract symptoms; PSA, prostate-specific antigen; RP, radical prostatectomy; RCP, radical cystoprostatectomy; TURP, transurethral resection of the prostate; NA, not
available; pSFT, solitary fibrous tumor of the prostate.
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FIGURE 4
The regional distribution plot of pSFT.

and PR (8/15, 53.3%), Ki-67 positive index was 85.2% (range 0-20),
including 6 cases of PR focal expression, 1 case of Ki-67 positive
index >50%. At last, the positive rates of CD117, smooth muscle
actin (SMA), S100 protein and desmin were very low.

TABLE 2 The immunohistochemical staining of 74 cases of pSFT.

IHC i Reported Unreported
o Positive rate
staining cases cases
CD34 96.4% (53/55) 55 19
Bcl-2 100% (31/31) 31 43
mean Ki-67 labeling index
(n=23) was 85.2% (range,
0-20%)
Ki-67 (n=27) mean Ki-67 labeling index 2 47
(n=3) was 11.1%
(range,20-50%)
Ki-67 labeling index
(n=1) was > 50%
STAT6 97.1% (34/35) 35 39
CD117 11.8% (2/17) 17 57
CD99 87.5% (21/24) 24 50
SMA 6.45% (2/31) 31 43
S100 3.7% (1/27) 27 47
Desmin 10.7% (3/28) 28 46
PR 53.3% (8/15), Focally+ (6) 15 59

CD34, cluster differentiation 34; Bcl-2, B-cell lymphoma-2; STATS, signal transducer and
activator of transcription 6; CD117, cluster differentiation 117; CD99, cluster differentiation
99; SMA, smooth muscle actin; PR, progesterone receptor; pSFT, solitary fibrous tumor of the
prostate.
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3.2.5 Operational approach and benign or
malignant of pSFT

TURP was performed in our case. Among the 74 cases, 12 cases
had unknown treatment (12/74, 16.2%), and 4 (4/74, 5.4%) cases
received biopsy for diagnosis. Other 62 cases of pSFT were all
treated by surgery, including radical prostatectomy (29/62, 46.8%),
radical cystoprostatectomy (6/62, 9.7%), TURP (10/62, 16.1%), and
enucleation (including partial enucleation) (13/62, 21.0%).
Furthermore, 5 cases underwent two operations and one case
underwent three operations, and 11 cases (11/74, 14.9%) received
postoperative radiotherapy or chemotherapy. For invasiveness, 16
cases (16/74, 21.6%) of pSFT were malignant, and 56 cases (56/74,
75.7%) of pSFT were benign and 2 cases (2/74, 2.7%) of pSFT
were borderline.

3.2.6 Follow-up

Notably, of the 74 pSFT cases, only 38 pSFT cases had follow-up
records and follow-up time, and the follow-up time range was 2 to 168
months. To be more specific, 26 cases of pSFT were benign, 10 cases of
PSFT were malignant, and 2 cases of pSFT were borderline. Importantly,
Figure 5 suggested that there was significant difference of disease-free
survival (DFS) between benign and borderline and malignant tumors
(P=0.011, Log-rank test). However, due to incomplete time-to-event
data, hazard ratios could not be calculated reliably.

4 Discussion

To the best of our knowledge, this study is the first to objectively
and systematically evaluate the regional distribution, size,
inspection methods, immunohistochemistry, operation and
follow-up of 75 cases of pSFT. Notably, the most characteristic

frontiersin.org


https://doi.org/10.3389/fonc.2025.1593184
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Zhang et al.

10.3389/fonc.2025.1593184

~# benign and borderline pSFT
= malignant pSFT

1.00+
2 0.75
3
©
Qo
3]
[+% 0501 ----- S - — - - — -~ - -~ - TS
©
o
Z ! o B
= ;
» 0.251 ‘
p=0.011
0.001 ‘
0 10 20 30 40
Number at risk
benign and borderline pSFT 30 23 13 9 9

malignant pSFT 8 6 3 3 2

FIGURE 5

50 60 70 80 90 100 110 120 130 140 150 160

Follow up time(month)

y

N ¢
- ©
o

w

o
o N
o

Kaplan-Meier survival curve plot of disease-free survival (DFS) between benign and borderline pSFT and malignant pSFT.

imaging biomarkers of pSFT were continuous and gradual
enhancement from the periphery to the center with visible
separation and capsule (12, 17). Moreover, although pSFT is very
extremely rare, this study innovatively expanded the sample size
through a systematic review approach, integrating end-to-end
management of pSFT from preoperative imaging diagnosis and
treatment to follow-up. Ultimately, these findings may provide a
new vision for clinical diagnosis, treatment, and follow-up of pSFT.

4.1 New perspectives in imaging diagnosis:
analysis of various imaging features of
pSFT

To better differentiate pSFT from prostate cancer (PCa) and
benign prostatic hyperplasia (BPH), and refer to previous studies (6,
7, 11-13, 16-20, 40, 44-49), the key imaging features are
summarized in Table 3. According to included literature, MRI is
more preferred in recent years, which has the characteristics of clear
differentiation of soft tissue structures, high resolution and multi-
sequence imaging analysis. While US examination is mainly used
for the initial screening of lesions and localization for biopsy site.
The most characteristic sign of enhanced CT scan is the continuous
and gradual enhancement of the tumor from the periphery to the
center, with visible separation and capsule, which may be related to
the fact that the SFT of the prostate is mainly composed of tumor
spindle cells with hemangiopericytoma-like structure. Since pSFT
lacks specific clinical symptoms, comprehensive preoperative
imaging examinations, including US, MRI, and CT, allow for an
accurate assessment of the tumor’s origin, size, morphology, and its
relationship with adjacent structures (6, 12, 17). Additionally, high-
resolution and small-field MRI can clearly delineate the prostate
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mass and its boundaries with adjacent structures, such as the

bladder wall and rectal layers. This imaging technique is crucial

for surgical approach planning.

TABLE 3 Comparative Imaging Features of pSFT, PCa, and BPH.

Imaging

Modality

T,-weighted
MRI

T,-weighted

Iso- to slightly
hypointense

Heterogeneous, often

Iso- to hypointense

(especially in
peripheral zone)

Hypointense in

Isointense

Heterogeneous,

MRI low signal due to peripheral zone nodular, mixed
collagen signal

DWI/ADC Mildly hyperintense Markedly Minimal
on DWI; variable hyperintense on restriction or
ADC DWTI; low ADC none

DCE-MRI Gradual, delayed Early rapid Mild or
enhancement from enhancement with heterogeneous
periphery to center washout enhancement

Capsule/ Often encapsulated, 1ll-defined, Well-defined

Margin well-circumscribed infiltrative margins

Location Anywhere in prostate, | Usually in Mainly in
often large and peripheral zone transition zone
lobulated

Mass effect Common, displacing May invade None or mild
adjacent organs adjacent structures

PSMA PET/ | Rarely positive; non- Strong uptake in Typically

CT specific uptake high-grade tumors negative

DWI, diffusion-weighted imaging; ADC, apparent diffusion coefficient; DCE, dynamic
contrast-enhanced; PSMA, prostate-specific membrane antigen; PCa, prostate cancer; BPH,

benign prostatic hyperplasia.
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In terms of imaging characteristics, pSFT typically exhibits low-
intensity signals on T;-weighted sequences and heterogeneous, mixed
signals on T,-weighted sequences (12). These signal features are
associated with factors such as the collagen fiber content of the
tumor, as well as the presence of degeneration or necrosis. In most
cases, T,-weighted images predominantly show low signal intensity
(11, 13, 16). Additionally, in T-weighted contrast-enhanced and T,-
weighted images, SFT typically appears as a multilocular, encapsulated
heterogeneous mass with significant enhancement in its solid
components. On multiphase dynamic MRI, the tumor demonstrates
a delayed filling pattern, with gradual enhancement progressing from
the periphery to the center (6, 12, 17-19). On diffusion-weighted
imaging (DWI), the tumor region typically exhibits mildly high signal
intensity (7, 13). Although MRI contrast-enhanced scanning was not
performed in this case, the tumor’s composition and enhancement
pattern align with findings from previous studies (6, 12, 17-19).
Furthermore, nuclear medicine studies have demonstrated that
PSMA PET/CT has high specificity for early diagnosis and staging
of prostate cancer (44). However, in some cases, PSMA PET/CT scans
have detected intense uptake not only in the prostate tissue but also in
the pleura and humerus, which was later pathologically confirmed to
be SFT (45, 46). Although reports suggest PSMA-PET/CT may
identify SFTs, its diagnostic value in pSFT remains unvalidated and
should be interpreted with caution. More evidence is needed before
recommending PSMA-based imaging in routine pSFT workup. In
addition, when the tumor’s blood supply is unclear, DSA can serve as
an auxiliary diagnostic tool (20). Imaging biomarkers play an
important supplementary role in the diagnosis of prostate SFT,
providing critical information for preoperative clinical decision-
making. However, due to the nonspecific imaging features of pSFT
and their overlap with other prostate tumors, the final diagnosis still
relies on histopathological and immunohistochemical characteristics
(10, 13, 14).

4.2 Unveiling the truth: key strategies to
overcome the diagnostic dilemma of pSFT

Statistical data suggested that the misdiagnosis rate of pSFT was
approximately 23.0%. Among these, 82.4% (14/17) of misdiagnosed
cases were incorrectly identified as prostatic hyperplasia or stromal
tumors. Additionally, in some cases, tumors from other pelvic regions
were misdiagnosed as pSFT (6, 50, 51). This misdiagnosis phenomenon
was closely related to the unique anatomical location and clinical
presentation of pSFT. Similarly, pSFT typically arose as abnormal
hyperplasia, with lower urinary tract symptoms (e.g., difficulty
urinating, frequent urination) as the primary clinical manifestations
(4, 8, 11). Histologically, pSFT overlaps with other prostatic lesions
characterized by spindle cell morphology (25). Although markers such
as CD34, Bcl-2, and CD99 were highly expressed in SFT, they were not
specific to the tumor, which increases the risk of pathological
misdiagnosis. For pathologists, accurately differentiating pSFT from
other prostatic stromal tumors remains a significant challenge.

Refer to previous studies (4, 8, 52-54), Table 4 summarized
immunohistochemical markers of pSFT, BPH and pCa. Over 95%
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TABLE 4 Immunohistochemical Profiles of pSFT Compared to BPH and
PCa.

Markers pSFT BPH PCa
CD34 Strongly positive Focal or weakly Negative
(96.4%) positive
STAT6 Strong nuclear Negative Negative
positivity (~97%)
Bcl-2 Strongly positive Negative Variable
CD99 Moderate positivity Negative Negative
(87.5%)
PR Positive (53.3%) Positive Negative or focal
Ki-67 Usually <20%, rare Very low Variable, often high
>50% in high-grade

SMA Negative or focal Positive in Negative
stroma

Desmin Negative or focal Positive in Negative
stroma

PSA Negative Negative Strongly positive

AMACR Negative Negative Positive

(P504S)

P63/CK5/6 Negative Positive (basal Negative

cells)
S100 Rare/focal (3.7%) Negative Negative

Positive, Immunoreactive; Negative, No staining; Focal, Scattered positive areas.

CD34, cluster differentiation 34; Bcl-2, B-cell lymphoma-2; CD99, cluster differentiation 99;
PR, progesterone receptor; SMA, smooth muscle actin; STAT6, signal transducer and
activator of transcription 6; AMACR, alpha-methylacyl-CoA racemase; PCa, prostate
cancer; BPH, benign prostatic hyperplasia.

of SFT cases exhibit the NAB2-STAT6 gene fusion characteristic.
Therefore, positive STAT6 immunohistochemical staining and/or
detection of the NAB2-STAT6 gene fusion can significantly
enhance the accuracy and consistency of SFT diagnosis.
Currently, the STAT6 gene and its immunohistochemical
detection are recognized as highly sensitive and specific markers
for the diagnosis of SFT (9-11, 55). Early studies reported that
STAT6 expression might occur in cases of prostatic stromal
hyperplasia, but recent studies (14, 21, 22, 56, 57) have
demonstrated that this expression is absent when detected with
monoclonal STAT6 antibodies. The effectiveness of monoclonal
STAT6 antibodies has been validated, showing higher sensitivity
and specificity in distinguishing pSFT from prostatic stromal
hyperplasia. Additionally, Bakhshwin A (14) reported findings
from the treatment of four cases of mSFT, highlighting that the
expression of GATA3 and PR, along with monoclonal STAT6
immunoexpression, may aid in distinguishing mSFT. Our study
revealed that approximately 53.3% (8/15) of pSFT cases exhibited
PR expression. However, this finding differs from Bakhshwin A’s
report, suggesting that PR expression may also occur in benign SFT.
Additionally, when STAT6 testing fails to provide a definitive
diagnosis, pathologists are advised to perform a comprehensive
analysis using additional immunohistochemical markers. Studies
on aldehyde dehydrogenase 1 (ALDHI1) have demonstrated that
combining STAT6 and ALDHI1 staining techniques can
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significantly enhance the specificity of prostate SFT diagnosis (22,
58). This approach has garnered increasing attention and
application in recent studies. Interestingly, two cases of prostate
SET reported in previous literature (6, 9) unexpectedly revealed
focal areas of prostate adenocarcinoma. This finding suggests that
clinicians may perform a more comprehensive differential diagnosis
when evaluating pSFT to avoid overlooking potential coexisting
lesions, thereby enhancing diagnostic accuracy and reliability.

4.3 Enhanced risk identification:
multidimensional exploration of diagnosis
and prognostic assessment in prostatic
mSFT

Research on prostate mSFT indicated that the proportion of
malignant cases was approximately 21.6%, nearly twice the rate
reported in previous studies (4). In the evaluation of pSFT
malignancy, we observed that the predictive value of the Ki-67
positivity index, an indicator of proliferative activity, remains
controversial (23, 59). According to the literature (23), the mean Ki-
67 index is approximately 1.9% in benign SFT and around 6.11% in
mSFT. Another study (59) suggested that when the Ki-67 positivity
index exceeds 20%, there is a possibility of malignancy in renal SFT.
However, in our study, the patient’s Ki-67 positivity index ranged
between 10% and 20%, with no apparent signs of malignancy before
surgery, and no recurrence observed during a 3-year follow-up.
Furthermore, some mSFT cases have Ki-67 indices below 20% (13),
while certain benign SFT cases exhibit Ki-67 indices exceeding 20% (9).
Among the 74 cases analyzed, more than half had no recorded Ki-67
positivity index. Therefore, the current data is insufficient to support
predicting SFT malignancy based solely on the Ki-67 index percentage,
and the large-scale, multicenter studies are required to further validate
the reliability and applicability of this indicator in the future. Demicco
et al. (60) proposed a risk stratification model that incorporates factors
such as patient age, tumor size, and mitotic activity. These factors were
strongly associated with the risk of SFT metastasis or patient mortality.
Subsequent studies (61) confirmed the effectiveness of this model in
preoperative risk assessment and suggested that it could serve as a
valuable reference for preoperative biopsy. However, Andrea Ronchi
etal. (24), in a long-term follow-up of high-risk mSFT cases, found that
some patients categorized as highest risk did not develop recurrence or
metastasis even after 8 years. This suggests that the biological behavior
of pSFT remains somewhat unpredictable, warranting further studies
for ongoing monitoring.

Notably, dedifferentiated SFT shares similar histological and
immunohistochemical features with prostatic sarcomatoid
carcinoma, making misdiagnosis likely (61). The use of STAT6
immunohistochemistry and/or NAB2-STAT6 gene fusion testing,
in combination with multiple immunohistochemical markers and
enhanced imaging studies, can significantly improve diagnostic
accuracy. Other studies (62, 63) have reported that some SFTs
can secrete large amounts of insulin-like growth factor 2 (IGF-2),
leading to paraneoplastic hypoglycemia syndrome in patients.
Therefore, in the management of SFT patients, attention should
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be given to potential metabolic complications and the risk of
malignant progression. In summary, the diagnosis and prognostic
assessment of prostate mSFT require the integration of multiple
factors, including the Ki-67 index, risk stratification models,
immunohistochemical testing, and clinical follow-up data. Future
research may aim to refine diagnostic criteria and risk prediction
tools to improve the management and therapeutic outcomes
of mSFT.

4.4 Surgery first, monitoring essential:
exploring treatment and follow-up
strategies for prostate SFT

Currently, surgical resection is the preferred and most effective
treatment for pSFT (4, 8). However, treatment plans should be
tailored to the individual patient’s condition, particularly for
younger patients, where management strategies must balance
functional preservation and long-term prognosis. In previous
reports (25, 26), two cases of pSFT in young patients were
documented. One case, reported by Anamika Mishra, showed no
recurrence after a 14-year follow-up, while the other had no detailed
follow-up information available. However, the risk of pSFT
recurrence does not always correlate with pathological features. In
some cases, despite negative surgical margins and the absence of
histological signs of aggressiveness, local recurrence occurred
postoperatively (7, 27). Conversely, some high-risk cases with
aggressive features showed no recurrence during long-term
follow-up (5, 6, 13, 24), though this may be attributed to
insufficient follow-up duration. Therefore, for pSFT, complete
surgical resection is crucial to prevent recurrence, even in the
absence of overt malignant features (27). For large, extensively
invasive tumors, en bloc resection involving adjacent organs may be
necessary to achieve complete clearance of the lesion (9, 20, 28, 50).
In terms of radiotherapy and chemotherapy, existing literature (20,
30, 64) indicates that SFT shows low sensitivity to both treatments.
Therefore, for advanced or metastatic cases where complete
resection is not feasible, more effective treatment options need to
be explored. Some studies (28, 51, 65) have shown that for patients
with residual or recurrent lesions, radiotherapy or chemotherapy
can serve as adjunctive treatment options. However, routine
adjuvant therapy is not currently recommended for pSFT cases
with complete surgical resection. For patients with unresectable or
metastatic disease, systemic therapy—primarily involving
chemotherapy and anti-angiogenic agents—has shown positive
outcomes in certain cases (4, 16, 51). However, due to the small
sample size of pSFT patients who received postoperative adjuvant
therapy (only 11 cases, accounting for 14.9%), a comprehensive
evaluation of prognosis is currently not feasible. Therefore, further
research is needed to substantiate the efficacy of radiotherapy
and chemotherapy.

Notably, among 74 analyzed cases, the recurrence or metastasis
rate of pSFT was 8.1%, which is consistent with reports in the
literature (11, 51). Studies have shown that mSFT is more prone to
recurrence or metastasis than benign SFT (4, 14). However, some
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mSFT cases showed no recurrence during long-term follow-up,
which may be attributed to insufficient follow-up duration.
Interestingly, some benign SFT cases exhibited a trend of
increasing lesion diameter during multiple preoperative
examinations (16, 27, 29). Although histologically benign, the
biological behavior may indicate latent malignant potential,
further highlighting the uncertainty of SFT malignancy and
prognosis. Given the risk of recurrence and late-stage metastasis
in pSFT, early surgical intervention is recommended when clinically
feasible to minimize the likelihood of recurrence. Postoperative
monitoring should be rigorous, and for patients with residual
lesions or metastatic risk, adjuvant chemotherapy or radiotherapy
may be necessary (3, 47, 66). Additionally, previous research (4, 25,
51) indicated that SFT might have a prolonged recurrence period
and the potential for late-stage recurrence. Given the unpredictable
nature of recurrence, annual imaging is recommended within 5
years. For patients with high-risk histologic features, prolonged or
lifelong follow-up may be advisable.

4.5 Limitations and challenges of the study

The limitations of this study are summarized as follows: (1)
Insufficient immunohistological data: Among the 74 analyzed cases,
the data of markers such as Ki-67, PR and CD117 were incomplete.
In addition to NAB2-STATS6, the sample size should be expanded in
the future to standardize the pathological diagnosis of pSFT. (2) The
patients exhibited a wide age range and significant individual
differences. However, the study did not categorize or analyze
symptom characteristics across different age groups, limiting the
depth of disease feature analysis; Furthermore, apart from the
patient’s age, the number of samples with common characteristics
was small, which was insufficient to conduct univariate and
multivariate analyses to identify independent risk factors affecting
the survival prognosis of pSFT. In the future, perhaps the collection
and management of pSFT should be standardized, and a
homogeneous public database should be established to prepare
for subsequent research on the risk stratification of pSFT. (3) The
study reported a relatively high proportion of lost-to-follow-up
cases (approximately 38.7%), which limited the ability to draw
comprehensive conclusions on the prognosis of pSFT patients and
may have affected the reliability of prognostic analysis. Future
research requires standardized data reports and the establishment
of an open-source follow-up management mechanism to ensure the
completeness of pSFT samples.

5 Conclusions

Prostate SFT is extremely rare, and complete clinical treatment
and follow-up records are even scarcer. This study presents a new
case and provides the first systematic review of the diagnostic and
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therapeutic process for 74 cases of pSFT, integrating clinical
presentation, pathology, imaging, and follow-up data to assist
surgeons in surgical planning. Importantly, surgical resection is
the preferred treatment for pSFT, but regular postoperative follow-
up is crucial. Future research may require standardized data reports
and the establishment of an open-source follow-up management
mechanism to ensure the completeness of pSFT samples; Moreover,
it might be necessary to establish a homogeneous public database to
prepare for the subsequent pSFT risk stratification research.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Author contributions

HZ: Writing - original draft, Data curation, Conceptualization,
Investigation, Visualization, Writing - review & editing, Validation,
Supervision, Formal analysis. CY: Writing - review & editing,
Writing - original draft, Project administration, Validation,
Conceptualization, Software, Supervision, Investigation, Data
curation. DZ: Formal analysis, Writing — original draft, Project
administration, Software, Methodology, Validation, Investigation,
Data curation, Conceptualization. ZC: Writing - original draft,
Formal analysis, Investigation, Methodology, Conceptualization,
Validation. KW: Conceptualization, Validation, Methodology,
Formal analysis, Project administration, Investigation,
Visualization, Writing - original draft. FZ: Validation,
Methodology, Investigation, Conceptualization, Writing — original
draft. MY: Data curation, Methodology, Writing — review & editing,
Investigation, Conceptualization. FW: Validation, Conceptualization,
Project administration, Data curation, Supervision, Investigation,
Writing - review & editing, Resources, Visualization, Methodology,
Formal analysis, Writing — original draft, Software.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fonc.2025.1593184
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Zhang et al.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible. If
you identify any issues, please contact us.

References

1. Davanzo B, Emerson RE, Lisy M, Koniaris LG, Kays JK. Solitary fibrous tumor.
Transl Gastroenterol Hepatol. (2018) 3:94-4. doi: 10.21037/tgh.2018.11.02

2. Machado I, Nieto Morales MG, Cruz J, Lavernia J, Giner F, Navarro S, et al.
Solitary fibrous tumor: Integration of clinical, morphologic, immunohistochemical and
molecular findings in risk stratification and classification may better predict patient
outcome. Int ] Mol Sci. (2021) 22:9423. doi: 10.3390/ijms22179423

3. Luo P, Wu Z, Chen S, Yang L, Cai W, Chen Y, et al. Outcome of patients with
primary retroperitoneal solitary fibrous sarcoma. Int J Clin Oncol. (2020) 25:921-8.
doi: 10.1007/s10147-020-01617-w

4. Peng Y, Jiang Y, Ding S, Zheng Y, Tang W, Liu J. Solitary fibrous tumors in
prostate: A case report with review of the literature. Aging Male. (2022) 25:219-27.
doi: 10.1080/13685538.2022.2110232

5. Talvitie H, Astrom K, Larsson O, Ahlen ], Bergh A, Egevad L. Solitary fibrous
tumor of the prostate: A report of two cases. Pathol Int. (2011) 61:536-8. doi: 10.1111/
j.1440-1827.2011.02696.x

6. Moureau-Zabotto L, Chetaille B, Bladou F, Dauvergne P-Y, Marcy M, Perrot D,
et al. Solitary fibrous tumor of the prostate: Case report and review of the literature.
Case Rep Oncol. (2012) 5:22-9. doi: 10.1159/000335680

7. LiuY-T, Song F-X, Xiang L, Chang H. Solitary fibrous tumor of the prostate: A case
report and 5-year follow-up. Asian J Androl. (2019) 21:421-2. doi: 10.4103/aja.aja_18_19

8. Okubo Y, Nukada S, Shibata Y, Osaka K, Yoshioka E, Suzuki M, et al. Primary
solitary fibrous tumour of the prostate: A case report and literature review. Malay |
Pathol. (2020) 42:449-53.

9. Herawi M, Epstein JI. Solitary fibrous tumor on needle biopsy and transurethral
resection of the prostate - a clinicopothologic study of 13 cases. Am ] Surg Pathol.
(2007) 31:870-6. doi: 10.1097/01.pas.0000213416.23256.71

10. Robinson DR, Wu Y-M, Kalyana-Sundaram S, Cao X, Lonigro RJ, Sung Y-S,
et al. Identification of recurrent NAB2-STATG6 gene fusions in solitary fibrous tumor by
integrative sequencing. Nat Genet. (2013) 45:180-5. doi: 10.1038/ng.2509

11. Takeuchi Y, Kato D, Nakane K, Kawase K, Takai M, linuma K, et al. Solitary
fibrous tumor of the prostate: A case report and literature review. Med Lith. (2021)
57:1152. doi: 10.3390/medicina57111152

12. Marcal LP, Surabhi VR, Ramani NS, Katabathina VS, Paspulati RM, Prasad SR.
Mesenchymal neoplasms of the prostate and seminal vesicles: Spectrum of disease with
radiologic-pathologic correlation. Radiographics. (2022) 42:417-32. doi: 10.1148/
rg.210084

13. Xu Y, Li Z, Shi J, Fu Y, Zhu L, Fan X, et al. Clinicopathological features to
distinguish Malignant solitary fibrous tumors of the prostate from prostatic stromal
tumors. Virchows Arch. (2021) 478:619-26. doi: 10.1007/s00428-020-02909-2

14. Bakhshwin A, Berry RS, Cox RM, Li R, Reynolds JP, Rubin BP, et al. Malignant
solitary fibrous tumour of the prostate: Four cases emphasising significant histological
and immunophenotypical overlap with sarcomatoid carcinoma. Pathology. (2020)
52:643-8. doi: 10.1016/j.pathol.2020.06.004

15. Noguchi M, Hirabayashi Y, Kato S, Noda S. Solitary fibrous tumor arising from
the prostatic capsule. ] Urol. (2002) 168:1490-1. doi: 10.1016/S0022-5347(05)64483-7

16. Hevia Feliu A, Gomez Gonzalez B, Mufioz Fernandez De Legaria M, Mateo Martinez
E, de la Morena Gallego JM. Growing solitary fibrous tumor of the prostate during COVID-19
pandemic. Urol Case Rep. (2022) 43:102121. doi: 10.1016/j.eucr.2022.102121

17. Oguro S, Tanimoto A, Jinzaki M, Akita H, Yashiro H, Okuda S, et al. Imaging
findings of solitary fibrous tumor of the prostate: A case report. Magn Reson Imaging.
(2006) 24:673-5. doi: 10.1016/j.mri.2005.12.018

18. Cheng Q, Chang X, Chen W, Qin J, Ai Q, Li H. A rare case of solitary fibrous
tumor arising from prostate located inside of bladder. Urol Case Rep. (2019) 24:100880.
doi: 10.1016/j.eucr.2019.100880

19. Matos J, Paparo F, Calcagno T, Marinaro E, Introini C, Rollandi GA. Solitary
fibrous tumor of the prostate. Urology. (2020) 141:E43-4. doi: 10.1016/
j.urology.2020.04.003

Frontiers in Oncology

14

10.3389/fonc.2025.1593184

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

20. Osamu S, Murasawa H, Imai A, Hatakeyama S, Yoneyama T, Hashimoto Y, et al.
Solitary fibrous tumor of the prostate which was initially misdiagnosed as prostate
cancer. Case Rep Urol. (2017) 2017:3594914. doi: 10.1155/2017/3594914

21. Cox RM, Chan E, Sangoi AR, Zou Y, McKenney JK. STAT6 monoclonal
antibody is highly specific for the distinction between solitary fibrous tumour and
prostatic stromal proliferations. Histopathology. (2020) 76:625-6. doi: 10.1111/
his.13988

22. Guner G, Bishop JA, Bezerra SM, Taheri D, Zahavi D], Mendoza Rodriguez MA,
et al. The utility of STAT6 and ALDHI expression in the differential diagnosis of
solitary fibrous tumor versus prostate-specific stromal neoplasms. Hum Pathol. (2016)
54:184-8. doi: 10.1016/j.humpath.2016.03.011

23. Sun Y, Naito Z, Ishiwata T, Maeda S, Sugisaki Y, Asano G. Basic FGF and ki-67
proteins useful for immunohistological diagnostic evaluations in Malignant solitary
fibrous tumor. Pathol Int. (2003) 53:284-90. doi: 10.1046/j.1440-1827.2003.01474.x

24. Ronchi A, La Mantia E, Gigantino V, Perdona S, De Sio M, Facchini G, et al. A
rare case of Malignant solitary fibrous tumor in prostate with review of the literature.
Diagn Pathol. (2017) 12:50. doi: 10.1186/s13000-017-0640-5

25. Mishra A, Corkum MT, Pautler SE, Wehrli B, Winquist E. Images - solitary
fibrous tumor of the prostate. Can Urol Assoc J. (2020) 14:E613-4. doi: 10.5489/
Cuaj.6289

26. Grasso M, Blanco S, Franzoso F, Lania C, Di Bella C, Crippa S. Solitary fibrous
tumor of the prostate. J Urol. (2002) 168:1100. doi: 10.1016/50022-5347(05)64587-9

27. Tanaka Y, Nakamoto A, Inada Y, Narumi Y, Hirose Y, Azuma H. A case of
Malignant solitary fibrous tumor of the prostatic urethra. BJR Case Rep. (2018)
4:20180034. doi: 10.1259/bjrcr.20180034

28. Westra WH, Grenko RT, Epstein J. Solitary fibrous tumor of the lower urogenital
tract: A report of five cases involving the seminal vesicles, urinary bladder, and prostate.
Hum Pathol. (2000) 31:63-8. doi: 10.1016/s0046-8177(00)80200-2

29. Gilbert B, Csillag A, Desai D, McClintock S. Prostate preserving resection of a
rare giant peri-prostatic solitary fibrous tumor. Urol Case Rep. (2020) 32:101167.
doi: 10.1016/j.eucr.2020.101167

30. Nishith N, Gupta M, Kaushik N, Sen R. Solitary fibrous tumor of the prostate: A
diagnostic challenge: a case report. Iran ] Pathol. (2020) 15:41-4. doi: 10.30699/
1JP.2019.104669.2069

31. Zhao M, He H, Cao D, Fan D, Xu M, Zhang X, et al. Corrigendum to: Solitary
fibrous tumor with extensive epithelial inclusions: clinicopathologic and molecular
study of three cases of an underrecognized variant in abdominopelvic sites. Am J Clin
Pathol. (2022) 157:959. doi: 10.1093/ajcp/aqac023

32. Pins MR, Campbell SC, Laskin WB, Steinbronn K, Dalton DP. Solitary fibrous
tumor of the prostate a report of 2 cases and review of the literature. Arch Pathol Lab
Med. (2001) 125:274-7. doi: 10.5858/2001-125-0274-SFTOTP

33. Gharaee-Kermani M, Mehra R, Robinson DR, Wei JT, Macoska JA. Complex
cellular composition of solitary fibrous tumor of the prostate. Am J Pathol. (2014)
184:732-9. doi: 10.1016/j.ajpath.2013.11.024

34. Sekine H, Ohya K, Kojima S, Mizuguchi K. Solitary fibrous tumor of the prostate.
Int ] Urol. (2001) 8:137-8. doi: 10.1046/j.1442-2042.2001.00268.x

35. Yang W, Sun F, Liu H, Wang G, Shi P, Shao Z, et al. Solitary fibrous tumors of
the prostate: A case report. Oncol Lett. (2015) 10:1617-9. doi: 10.3892/01.2015.3379

36. Ishikawa T, Kawabata G, Terakawa T, Kamidono S, Fujisawa M. Solitary fibrous
tumor in the pelvic space. Urol Res. (2004) 32:49-50. doi: 10.1007/s00240-003-0376-4

37. Ishii T, Kuroda K, Nakamura K, Sugiura H. Solitary fibrous tumor of the
prostate. Hinyokika Kiyo. (2004) 50:405-7.

38. Takeshima Y, Yoneda K, Sanda N, Inai K. Solitary fibrous tumor of the prostate.
Pathol Int. (1997) 47:713-7. doi: 10.1111/j.1440-1827.1997.tb04447 x

39. Parada Dominguez D, Pefia Gonzalez KB, Morente Laguna V, Riu Ferrando F.
solitary fibrous tumor of the prostate. Actas Urol Esp. (2010) 34:119-21.

frontiersin.org


https://doi.org/10.21037/tgh.2018.11.02
https://doi.org/10.3390/ijms22179423
https://doi.org/10.1007/s10147-020-01617-w
https://doi.org/10.1080/13685538.2022.2110232
https://doi.org/10.1111/j.1440-1827.2011.02696.x
https://doi.org/10.1111/j.1440-1827.2011.02696.x
https://doi.org/10.1159/000335680
https://doi.org/10.4103/aja.aja_18_19
https://doi.org/10.1097/01.pas.0000213416.23256.71
https://doi.org/10.1038/ng.2509
https://doi.org/10.3390/medicina57111152
https://doi.org/10.1148/rg.210084
https://doi.org/10.1148/rg.210084
https://doi.org/10.1007/s00428-020-02909-2
https://doi.org/10.1016/j.pathol.2020.06.004
https://doi.org/10.1016/S0022-5347(05)64483-7
https://doi.org/10.1016/j.eucr.2022.102121
https://doi.org/10.1016/j.mri.2005.12.018
https://doi.org/10.1016/j.eucr.2019.100880
https://doi.org/10.1016/j.urology.2020.04.003
https://doi.org/10.1016/j.urology.2020.04.003
https://doi.org/10.1155/2017/3594914
https://doi.org/10.1111/his.13988
https://doi.org/10.1111/his.13988
https://doi.org/10.1016/j.humpath.2016.03.011
https://doi.org/10.1046/j.1440-1827.2003.01474.x
https://doi.org/10.1186/s13000-017-0640-5
https://doi.org/10.5489/cuaj.6289
https://doi.org/10.5489/cuaj.6289
https://doi.org/10.1016/S0022-5347(05)64587-9
https://doi.org/10.1259/bjrcr.20180034
https://doi.org/10.1016/s0046-8177(00)80200-2
https://doi.org/10.1016/j.eucr.2020.101167
https://doi.org/10.30699/IJP.2019.104669.2069
https://doi.org/10.30699/IJP.2019.104669.2069
https://doi.org/10.1093/ajcp/aqac023
https://doi.org/10.5858/2001-125-0274-SFTOTP
https://doi.org/10.1016/j.ajpath.2013.11.024
https://doi.org/10.1046/j.1442-2042.2001.00268.x
https://doi.org/10.3892/ol.2015.3379
https://doi.org/10.1007/s00240-003-0376-4
https://doi.org/10.1111/j.1440-1827.1997.tb04447.x
https://doi.org/10.3389/fonc.2025.1593184
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Zhang et al.

40. Bhargava P, Lee JH, Gupta S, Seyal AR, Vakar-Lopez F, Moshiri M, et al. Radiologic-
pathologic findings of solitary fibrous tumor of the prostate presenting as a large mass with
delayed filling-in on MRI Radiol Case Rep. (2012) 7:634. doi: 10.2484/rcr.v7i1.634

41. Vodovnik A, Rogawski K, Bolton JF. A case of Malignant solitary fibrous tumor
of the prostate. Pathol Int. (2005) 55:807-8. doi: 10.1111/j.1440-1827.2005.01911.x

42. Nair B, Nambiar A, Hattangadi SB, Sukumar S, Saifuddin MSC. Solitary fibrous
tumour of prostate: Evaluation and management of a rare tumour. Scand J Urol
Nephrol. (2007) 41:442-4. doi: 10.1080/00365590601016412

43. Galosi AB, Mazzucchelli R, Scarpelli M, Lopez-Beltran A, Cheng L, Muzzonigro
G, et al. Solitary fibrous tumour of the prostate identified on needle biopsy. Eur Urol.
(2009) 56:564-7. doi: 10.1016/j.eururo.2009.02.019

44. Maurer T, Eiber M, Schwaiger M, Gschwend JE. Current use of PSMA - PET in
prostate cancer management. Nat Rev Urol. (2016) 13:226-35. doi: 10.1038/nrurol.2016.26

45. Braga Ribeiro A, Nascimento T, Lima E. Extrapleural solitary fibrous tumor
evidenced by 68Ga-prostate-specific membrane antigen positron emission
tomography/computed tomography study in the staging of a high-risk prostate
cancer patient. World J Nucl Med Georg Thieme Verlag KG;. (2020) 19:425-7.
doi: 10.4103/wjnm.wjnm_18_20

46. Lensing RJ, Broos WAM, van der Zant FM, Knol R]]. Focal PSMA-positive
pleural lesion in a patient with stage II prostate carcinoma. Clin Nucl Med. (2022) 47:
E170-1. doi: 10.1097/RLU.0000000000003985

47. Joe BN, Bolaris M, Horvai A, Yeh BM, Coakley FV, Meng MV. Solitary fibrous
tumor of the male pelvis: Findings at CT with histopathologic correlation. Clin Imaging.
(2008) 32:403-6. doi: 10.1016/j.clinimag.2008.02.032

48. Han EA, Nandalur KR, Morgan MA, Arora SS, Loening AM, Bivalacqua TJ, et al.
MRI of benign prostatic hyperplasia: Important pre- and posttherapeutic
considerations. Radiographics. (2023) 43:¢220096. doi: 10.1148/rg.220096

49. Xing P, Chen L, Yang Q, Song T, Ma C, Grimm R, et al. Differentiating prostate
cancer from benign prostatic hyperplasia using whole-lesion histogram and texture
analysis of diffusion- and T2-weighted imaging. Cancer Imaging. (2021) 21:54.
doi: 10.1186/s40644-021-00423-5

50. Ando R, Kobayashi D, Naiki T, Kawai N, Sasaki S, Kohri K. Pelvic solitary
fibrous tumor originally diagnosed as prostatic in origin. Clin Imaging. (2012) 36:243-
5. doi: 10.1016/j.clinimag.2011.09.002

51. Manica M, Roscigno M, Naspro R, Sodano M, Milesi L, Gianatti A, et al.
Recurrent retroperitoneal solitary fibrous tumor: A case report. Tumori. (2021) 107:
NP11-4. doi: 10.1177/0300891620974763

52. McKenney JK. Mesenchymal tumors of the prostate. Mod Pathol. (2018) 31:
$133-142. doi: 10.1038/modpathol.2017.155

53. Jiang N, Zhu S, Chen J, Niu Y, Zhou L. A-methylacyl-CoA racemase (AMACR)
and prostate-cancer risk: A meta-analysis of 4,385 participants. PloS One. (2013) 8:
€74386. doi: 10.1371/journal.pone.0074386

Frontiers in Oncology

15

10.3389/fonc.2025.1593184

54. Giannico GA, Arnold SA, Gellert LL, Hameed O. New and emerging diagnostic
and prognostic immunohistochemical biomarkers in prostate pathology. Adv Anat
Pathol. (2017) 24:35-44. doi: 10.1097/PAP.0000000000000136

55. Chmielecki J, Crago AM, Rosenberg M, O'Connor R, Walker SR, Ambrogio L,
et al. Whole-exome sequencing identifies a recurrent NAB2-STAT6 fusion in solitary
fibrous tumors. Nat Genet. (2013) 45:131-2. doi: 10.1038/ng.2522

56. Cheah AL, Billings SD, Goldblum JR, Carver P, Tanas MZ, Rubin BP. STAT6
rabbit monoclonal antibody is a robust diagnostic tool for the distinction of solitary
fibrous tumour from its mimics. Pathology. (2014) 46:389-95. doi: 10.1097/
PAT.0000000000000122

57. Al-Maghrabi H, Alahmadi S, Falemban AH. Primary gastrointestinal stromal
tumor of the prostate: Unexpected guest. Cureus. (2020) 12:e10244. doi: 10.7759/
cureus.10244

58. Ouladan S, Trautmann M, Orouji E, Hartmann W, Huss S, Biittner R, et al.
Differential diagnosis of solitary fibrous tumors: A study of 454 soft tissue tumors
indicating the diagnostic value of nuclear STAT6 relocation and ALDH1 expression
combined with in situ proximity ligation assay. Int | Oncol. (2015) 46:2595-605.
doi: 10.3892/ij0.2015.2975

59. Khater N, Khauli R, Shahait M, Degheili J, Khalifeh I, Aoun J. Solitary fibrous
tumors of the kidneys: Presentation, evaluation, and treatment. Urol Int. (2013)
91:373-83. doi: 10.1159/000354394

60. Demicco EG, Wagner MJ, Maki RG, Gupta V, Iofin I, Lazar AJ, et al. Risk
assessment in solitary fibrous tumors: Validation and refinement of a risk stratification
model. Mod Pathol. (2017) 30:1433-42. doi: 10.1038/modpathol.2017.54

61. Yamada Y, Kohashi K, Kinoshita I, Yamamoto H, Iwasaki T, Yoshimoto M, et al.
Clinicopathological review of solitary fibrous tumors: Dedifferentiation is a major cause
of patient death. Virchows Arch. (2019) 475:467-77. doi: 10.1007/s00428-019-02622-9

62. Guo W, Ji Y, Guo L, Che S, Huai Q, Yang K, et al. Severe hypoglycemia and
finger clubbing in a patient with a BRCA1 mutation in a solitary fibrous tumor: A case
report. Ann Transl Med. (2021) 9:1093. doi: 10.21037/atm-21-914

63. Tanaka EY, Buonfiglio VB, Manzano JP, Filippi RZ, Sadi MV. Two cases of
solitary fibrous tumor involving urinary bladder and a review of the literature. Case Rep
Urol. (2016) 2016:5145789. doi: 10.1155/2016/5145789

64. Park MS, Araujo DM. New insights into the hemangiopericytoma/solitary
fibrous tumor spectrum of tumors. Curr Opin Oncol. (2009) 21:327-31. doi: 10.1097/
CCO.0b013e32832¢9532

65. Kawamura S, Nakamura T, Oya T, Ishizawa S, Sakai Y, Tanaka T, et al
Advanced Malignant solitary fibrous tumor in pelvis responding to radiation
therapy. Pathol Int. (2007) 57:213-8. doi: 10.1111/j.1440-1827.2007.02083.x

66. Saynak M, Bayir-Angin G, Kocak Z, Oz-Puyan F, Hayar M, Cosar-Alas R, et al.
Recurrent solitary fibrous tumor of the pleura: Significant response to radiotherapy.
Med Oncol. (2010) 27:45-8. doi: 10.1007/s12032-009-9168-1

frontiersin.org


https://doi.org/10.2484/rcr.v7i1.634
https://doi.org/10.1111/j.1440-1827.2005.01911.x
https://doi.org/10.1080/00365590601016412
https://doi.org/10.1016/j.eururo.2009.02.019
https://doi.org/10.1038/nrurol.2016.26
https://doi.org/10.4103/wjnm.wjnm_18_20
https://doi.org/10.1097/RLU.0000000000003985
https://doi.org/10.1016/j.clinimag.2008.02.032
https://doi.org/10.1148/rg.220096
https://doi.org/10.1186/s40644-021-00423-5
https://doi.org/10.1016/j.clinimag.2011.09.002
https://doi.org/10.1177/0300891620974763
https://doi.org/10.1038/modpathol.2017.155
https://doi.org/10.1371/journal.pone.0074386
https://doi.org/10.1097/PAP.0000000000000136
https://doi.org/10.1038/ng.2522
https://doi.org/10.1097/PAT.0000000000000122
https://doi.org/10.1097/PAT.0000000000000122
https://doi.org/10.7759/cureus.10244
https://doi.org/10.7759/cureus.10244
https://doi.org/10.3892/ijo.2015.2975
https://doi.org/10.1159/000354394
https://doi.org/10.1038/modpathol.2017.54
https://doi.org/10.1007/s00428-019-02622-9
https://doi.org/10.21037/atm-21-914
https://doi.org/10.1155/2016/5145789
https://doi.org/10.1097/CCO.0b013e32832c9532
https://doi.org/10.1097/CCO.0b013e32832c9532
https://doi.org/10.1111/j.1440-1827.2007.02083.x
https://doi.org/10.1007/s12032-009-9168-1
https://doi.org/10.3389/fonc.2025.1593184
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Solitary fibrous tumor of the prostate: a case report and the systematic review of 74 published cases
	1 Introduction
	2 Materials and methods
	2.1 Case report
	2.2 Systematic review
	2.2.1 Retrieval Methods
	2.2.2 Literature screening and data extraction
	2.2.3 Quality assessment

	2.3 Objectives

	3 Results
	3.1 Case report
	3.2 Results of systematic review
	3.2.1 Literature screening and basic characteristics
	3.2.2 Regional distribution and lesion size
	3.2.3 Inspection methods
	3.2.4 Pathology and immunohistochemistry
	3.2.5 Operational approach and benign or malignant of pSFT
	3.2.6 Follow-up


	4 Discussion
	4.1 New perspectives in imaging diagnosis: analysis of various imaging features of pSFT
	4.2 Unveiling the truth: key strategies to overcome the diagnostic dilemma of pSFT
	4.3 Enhanced risk identification: multidimensional exploration of diagnosis and prognostic assessment in prostatic mSFT
	4.4 Surgery first, monitoring essential: exploring treatment and follow-up strategies for prostate SFT
	4.5 Limitations and challenges of the study

	5 Conclusions
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


