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Abstract
Introduction: Prostatic stromal tumor of uncertain malig-
nant potential (STUMP) is a rare disease that may coexist 
with prostate stromal sarcoma (PSS). We aimed to analyze 
the histological and clinical features of STUMP. Methods: 
Twenty-three patients diagnosed with STUMP from 2008 to 
2019 were included. Clinicopathological and follow-up in-
formation was collected. In the subgroup analysis, we divid-
ed the patients into a pure STUMP group (N = 18) and a 
mixed STUMP (STUMP coexisting with PSS) group (N = 5). 
Student’s t test was used to compare the 2 groups. Results: 
Patients had a mean age of 55.5 ± 19.4 years and an average 
follow-up time of 42.3 months. The mean prostate volume 
was 109.2 ± 73.5 cm3, and the mean prostate-specific anti-
gen was 8.03 ± 10.5 ng/mL. In the subgroup analysis, 16.7% 
(2/12) of pure STUMP patients had disease progression, 

while 100% (3/3) of mixed STUMP patients suffered from re-
currence. Compared with the pure STUMP group, the mixed 
STUMP group was younger (37.2 vs. 60.6 years, p = 0.013) and 
had lower expression of estrogen receptor and progester-
one receptor (p = 0.004 and p < 0.001, respectively). Conclu-
sion: STUMP is a rare disease with a relatively good progno-
sis. However, there is still a possibility of disease progression 
or coexistence with stromal sarcoma. Timely diagnosis and 
regular monitoring may be helpful in improving treatment 
outcomes. © 2020 S. Karger AG, Basel

Introduction

Malignant tumors from the stroma, as opposed to 
prostate adenocarcinomas, only account for 0.1–0.2% of 
all prostate malignancies [1]. Gaudin et al. [2] first classi-

Qi Shen, Zhaohui Zhou, and Zhenhua Liu contributed equally to this 
work.
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fied prostate stromal tumors into 2 types: prostate stro-
mal sarcoma (PSS) and prostatic stromal tumor of uncer-
tain malignant potential (STUMP). Mokhtari et al. [3] 
found that the prevalence of STUMP in patients diag-
nosed with benign prostate hyperplasia was 0.43%. 
STUMP can be further divided into 4 groups according 
to the following features: degenerative atypia, hypercel-
lular spindle cells, myxoid spindle cells, and phyllode-like 
patterns [4].

Even with the low incidence of STUMP, its character-
istics still need further study. We asked the following 
questions: what are the clinicopathological characteris-
tics of STUMP in Chinese patients? When PSS coexists in 
STUMP samples, are there any differences in the charac-
teristics compared with those of pure STUMP? We retro-
spectively analyzed the histological and clinical features 
of 23 STUMP patients from our center, hoping to further 
elaborate on the diagnosis and treatment of STUMP.

Table 1. Clinical characteristics of STUMP patients

Patient 
No.

Age, 
years

Diagnostic 
specimen

Hematuria Hemato-
spermia

LUTS Urinary 
retention

Oral 
medicationa

DRE tPSA,  
ng/mL

f/t ratio Prostate 
volume, mLb

1 27 TURP Yes No Yes Yes No Prostatic enlargement 8.05 0.16 70.0

2 31 Needle biopsy No No Yes No No Prostatic enlargement 48.10 0.06 94.0

3 73 TURP No No Yes Yes No Prostatic enlargement 4.42 0.33 142.0

4 67 Needle biopsy No No Yes Yes Yes Prostatic enlargement 8.49 0.15 97.4

5 66 RP Yes No Yes Yes No / 2.02 0.22 55.0

6 77 Needle biopsy Yes No Yes No Yes Prostatic enlargement 3.80 0.20 236.2

7 66 RP Yes No Yes No Yes Prostatic enlargement 13.30 0.09 184.0

8 73 TURP No No Yes Yes No Prostatic enlargement 2.63 0.26 55.0

9 81 TURP No No Yes Yes No Prostatic enlargement 9.50 0.08 48.0

10 71 TURP No No Yes No No Prostatic enlargement 7.40 0.08 37.1

11 71 Needle biopsy No No Yes Yes Yes Prostatic enlargement 18.10 0.08 119.0

12 51 RP No No No No No Prostatic enlargement 1.69 0.21 158.4

13 39 Needle biopsy No No Yes Yes No Prostatic enlargement  
and nodules

1.78 0.14 20.6

14 78 RP No No Yes No No Prostatic enlargement 8.90 0.26 175.0

15 58 Needle biopsy No No Yes Yes No Prostatic enlargement  
and nodules

6.87 0.05 77.0

16 53 RP No No No No No Prostatic enlargement 24.00 / 72.0

17 75 TURP No No Yes No No Prostatic enlargement 3.47 0.15 89.0

18 33 Needle biopsy No No Yes Yes No Prostatic enlargement  
and nodules

1.08 0.35 46.0

19 37 RP Yes No Yes No No Prostatic enlargement 0.70 0.10 102.0

20 25 Needle biopsy No No Yes Yes No Prostatic enlargement 1.15 0.12 346.0

21 61 RP Yes No No No No Prostatic enlargement 5.6 0.17 93.0

22 40 TURP No No Yes Yes No Prostatic enlargement 0.78 0.08 74.0

23 23 TURP No No Yes Yes No Prostatic enlargement 2.75 0.09 121.2

Patient Nos. 1–18 (N = 18): pure STUMP group; patient Nos. 19–23 (N = 5): mixed STUMP (STUMP coexisting with PSS) group. DRE, digital rectal 
examination; LUTS, lower urinary tract symptoms; No., number; PSA, prostate-specific antigen; PSS, prostate stromal sarcoma; RP, radical prostatectomy; 
STUMP, stromal tumor with uncertain malignant potential; /, no data. a Have a history of 5-α-reductase inhibitors. b Calculated by B-ultrasound.
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Materials and Methods

Patient Selection
A total of 23 cases diagnosed as STUMP by prostate biopsy, 

transurethral resection of the prostate (TURP), or radical prosta-
tectomy (RP) from 2008 to 2019 in our center were included in this 
study. All patients provided informed consent. Clinicopathologi-
cal and follow-up information was collected. Patients were exclud-
ed from the analysis if they had (1) malignant tumors in other or-
gans, (2) unclear diagnosis, or (3) unavailable specimens. The re-
search was approved by the Ethics Committee of our hospital. 
Informed consent was obtained from all individual participants 
included in the study.

Specimen Processing and Diagnosis
All specimens were obtained from the Pathology Department 

of our center. The specimens were formalin-fixed, dehydrated, 
paraffin-embedded, and sliced (5 μm thick). Histological features 
of each tumor were identified by staining the most distinct sites of 
the tumor with hematoxylin-eosin (H&E) and immunohisto-
chemical (IHC) staining (for antibody information, see online 
suppl. Table 1 at www.karger.com/doi/10.1159/000508763; Ab-
cam, USA; CST, USA). Two experienced pathologists indepen-
dently described the pathological features of the section. When a 
discrepancy occurred, a third pathologist examined the slides and 
determined the final diagnosis. We divided the expression of indi-
cators into 6 levels: (−), (+/−), (partial +), (+), (++), and (+++). For 
the convenience of statistics, we converted the degree of expression 
into scores (scoring standards: [−]: 0; [+/−]: 1; [partial +]: 2; [+]: 3; 
[++]: 4; and [+++]: 5).

Statistical Analysis
STUMP could also coexist with PSS in some patients. In the 

subgroup analysis, we divided the total patients into a pure STUMP 
group (N = 18) and a mixed STUMP (STUMP coexisting with PSS 
at the time of diagnosis or subsequent treatment) group (N = 5) 

[5]. We used SPSS v22.0 software (IBM Corp., Armonk, NY, USA) 
for statistical description and analysis. Student’s t test was used to 
compare groups, and Fisher’s test was used to determine differ-
ences. All reported p values are 2-sided, and p < 0.05 was consid-
ered statistically significant.

Results

Clinical Features
STUMP patients had a mean age of 55.5 ± 19.4 (range: 

23–81) years, and most of them had symptoms related to 
urination, such as difficulty urinating and frequent urina-
tion. Approximately one quarter (6/23) of the patients de-
veloped hematuria. Of these 23 patients, 4 (17.4%) had 
constipation and 13 (56.5%) had urinary retention. In to-
tal, 4 (17.4%) patients were given a 5α-reductase inhibitor 
and 3 (13.0%) were given an α-receptor blocker, but the 
effects were moderate. From the digital rectal examina-
tion results, we found that the majority of patients had 
enlarged prostates. In 3 patients, nodules were palpable. 
The mean prostate volume was 109.2 ± 73.5 (range: 20.6–
346.0) cm3, and the mean prostate-specific antigen (PSA) 
was 8.03 ± 10.5 (range: 0.7–48.1) ng/mL (Table 1). Pa-
tients were followed up for an average of 42.3 (range: 
6–86) months.

In the subgroup analysis, compared with the pure 
STUMP group, the mixed STUMP group was younger 
(37.2 ± 15.2 vs. 60.6 ± 17.5 years, p = 0.013) and tended to 
have a lower f/t ratio in PSA (p = 0.054). Although there 
was no significant difference, we found the mean PSA lev-

Table 2. Clinicopathological features of STUMP patients and comparison between the 2 subgroups (pure vs. mixed STUMP group)

Total 
(N = 23)

Pure STUMP 
(N = 18)

Mixed STUMP 
(STUMP coexisting 
with PSS, N = 5)

p value

Age, years 55.48±19.39 60.56±17.50 37.20±15.21 0.013*
PSA, ng/mL 8.03±10.50 9.64±11.36 2.20±2.07 0.166
f/t ratio 0.16±0.09 (N = 22) 0.17±0.09 (N = 17) 0.11±0.04 0.054
Volume, cm3 109.21±73.49 98.64±58.93 147.24±112.40 0.198
Ki-67 positive rate (%) 10.67±14.61 (N = 12) 5.63±5.98 (N = 8) 20.75±22.26 (N = 4) 0.268
ER score 1.27±1.27 (N = 12) 1.75±1.17 (N = 8) 0 (N = 4) 0.004*
Vim score 4.09±1.04 (N = 11) 4.14±1.07 (N = 7) 4.00±1.16 (N = 4) 0.840
SMA score 2.57±1.51 (N = 14) 2.90±1.60 (N = 10) 1.75±0.96 (N = 4) 0.208
CD34 score 2.29±1.31 (N = 17) 2.33±1.37 (N = 12) 2.20±1.30 0.856
Actin score 2.38±1.69 (N = 8) 2.00±1.41 (N = 4) 2.75±2.06 (N = 4) 0.570
PR score 2.00±1.78 (N = 13) 3.25±0.87 (N = 8) 0 <0.001*

Student’s t test was used to compare the 2 groups (mean value). Scoring standards: (−): 0; (+/−): 1; (partial +): 2; (+): 3; (++): 4; and 
(+++): 5. * p < 0.05. ER, estrogen receptor; PR, progesterone receptor; PSS, prostate stromal sarcoma; SMA, smooth muscle actin; 
STUMP, stromal tumor with uncertain malignant potential; Vim, vimentin; PSA, prostate-specific antigen.
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el of the mixed STUMP group was in the normal range 
(2.2 ± 2.1 ng/mL), while the mean prostate volume reached 
147.2 ± 112.4 cm3 (pure STUMP group: mean PSA: 9.6 ± 
11.4 ng/mL; mean prostate volume: 98.6 ± 58.9 cm3) (Ta-
ble 2). In a representative comparison of magnetic reso-
nance imaging results of the 2 groups, both groups showed 
increased prostate volume. In patients with pure STUMP, 
the nodules showed a low T2WI signal, and no significant 
increase in DWI was observed. However, in the mixed 
STUMP group, the tumor presented a mixture of high and 
low T2WI signals along with high DWI signal, and the 
enhancement scan showed uneven enhancement and the 
prostate capsule was not continuous (Fig. 1).

Pathological Features
In most H&E slices, the stromal cells showed signifi-

cant proliferation, large nuclei, atypia, and extensive or 
localized inflammatory cell infiltration. In IHC staining, 
because different patients have their own morphological 
features, in addition to the commonly used indicators, 

such as vimentin (Vim), CD34, smooth muscle actin 
(SMA), progesterone receptor (PR), estrogen receptor 
(ER) and Ki-67, we used different antibodies as a differ-
ential diagnosis method. For example, we used Bcl-2, 
S-100, actin, etc., as indicators to identify fibroma; we 
added desmin and other indicators to identify SCC; and 
we added NSE, S-100, and other indicators to identify 
neurogenic tumors. After statistical analysis, we found 
that among all the indicators, Vim (100%), Ki-67 (84.6%), 
actin (75.0%), SMA (78.6%), AR (50.0%), CD34 (64.7%), 
ER (54.5%), and PR (56.3%) had a positive rate of >40% 
(indicators with count >4 were included) (Tables 3, 4).

In the subgroup analysis, compared with the pure 
STUMP group, the mixed STUMP group had disordered 
cell arrangement and a lower expression rate of ER and 
PR (p = 0.004 and p < 0.001, respectively). Although there 
was no significant difference, the mean Ki-67 positive rate 
in the mixed STUMP group was higher (20.75 ± 22.26%) 
than that in the pure STUMP group (5.63 ± 6.0%) (Ta-
ble 2; Fig. 2).

a b c

d e f

Fig. 1. Examples of MRI data of STUMP in 2 subgroups (pure 
STUMP and mixed STUMP). Both groups showed increased pros-
tate volume. (1) Example of pure STUMP. The nodules showed 
low T2WI signal, and no significant increase in DWI was observed 
(patient No. 4 in Table 1). T2-weighted image on coronal slice (a); 
T2-weighted image on transverse slice (b); diffusion image (DWI) 
(c). (2) Example of mixed STUMP (STUMP coexisted with PSS). 
The tumor presented a mixture of high and low T2WI signals 

along with high DWI signal, and the enhancement scan showed 
uneven enhancement, and the prostate capsule is not continuous 
(patient No. 19 in Table 1). T2-weighted image on coronal slice 
(d); T2-weighted image on transverse slice (e); diffusion image 
(DWI) (f). MRI, magnetic resonance imaging; STUMP, stromal 
tumor with uncertain malignant potential; PSS, prostate stromal 
sarcoma.
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Treatment and Follow-Up
Among the 23 patients admitted to our hospital and 

diagnosed with STUMP, 8 were diagnosed by needle bi-
opsy and 15 were diagnosed by surgery (TURP [N = 9] 
and RP [N = 6]). We performed a follow-up study with 
these patients. Of the 8 patients who received needle bi-
opsy, 2 were under surveillance and 4 underwent surgery 
(TURP [N = 2] and prostatectomy [N = 2]) (2 were lost to 
follow-up). Nine patients received TURP, and they re-
ceived treatment such as surveillance (N = 3) and surgery 
(re-TURP [N = 2] and radical cystectomy [N = 2]) (2 were 
lost to follow-up). Other patients (N = 6) received pros-
tatectomy followed by surveillance (N = 3, and 2 patients 
had recurrence), or total pelvic exenteration (N = 1) (2 
were lost to follow-up) (Table 5).

In the subgroup analysis of patients who had followed 
up, 16.7% (2/12) of pure STUMP patients had disease 

progression, while 100% (3/3) of mixed STUMP patients 
suffered from recurrence. The main form of progression 
in pure STUMP patients was progressive dysuria, which 
occurred in 0.5–2 years. For the first patient (No. 17 in 
Table 1), prostate hyperplasia was found 6 months after 
TURP, and he was then given maintenance therapy with 
α-receptor blockers. Although there was no urine reten-
tion for approximately 7 years, the urination situation is 
not very satisfactory. The other patient (No. 1 in Table 1) 
underwent TURP again 2 years after the first operation 
due to dysuria (70 mL prostate volume in the first hospi-
talization and 190 mL prostate volume in the second hos-
pitalization) and developed dysuria again 5 years later (no 
oral medicine was used). For the mixed STUMP group, 
the time of recurrence was 0.5–1 year. The first patient 
relapsed 6 months after RP and died 1 year later. The sec-
ond patient underwent total pelvic exenteration due to 

Table 3. Pathological characteristics of STUMP patients (IHC examination, part 1)a

Patient 
No.

Age, 
years

Diagnostic 
specimen

Vim SMA CD34 AR ER Ki-67 Actin PR CD68 PSA PsAP

1 27 TURP (+++) (+++) (+) (−) / (+<1%) / / / / /

2 31 Needle biopsy / (Partial +) (+) / (Partial +) (+<3%) (Partial +) (Partial +) / / /

4 67 Needle biopsy (+++) (+) (+/−) / / / / (Partial +) (+) (−) (−)

5 66 RP (+) (−) (+) / (−) (+10%) (−) (+) / / /

7 66 RP (+++) (++) (+/−)b (+) (−) (+20%)b / (−) / / /

10 71 TURP / (+) (+) / (Partial +) (+5%) (+) (+) / / /

11 71 Needle biopsy / (+) (−) / / (+3%) / (−) / (−) /

12 51 RP (+) (+) (+) / (Partial +) / / (+) / / /

13 39 Needle biopsy (+) / (−) / (+) (+<5%) / (+) / (−) /

14 58 Needle biopsy / (+++) (+) (+) / / / (++) / / /

16 53 RP / / (Partial +) / (Partial +) (+3%) (+) (+) / / /

17 33 Needle biopsy (+++) (+/−) (+++) / (+) (+5%) / (+++) / / /

19 37 RP / / (+/−) / (−) (+40%) (+++) (−) / (−) /

20 25 Needle biopsy (+++) (+/−) (+) / / / / (−) / / /

21 61 RP (+++) (+) (++) / (−) (−) (−) (−) / (−) /

22 40 TURP (+) (Partial +) (Partial +) (−) (−) (+40%) (+) (−) / / /

23 23 TURP (+) (+) (+/−) / / (+<3%) (+) (−) / / /

Patient Nos. 1–18 (N = 18): pure STUMP group; patients Nos. 19–23 (N = 5): mixed STUMP (STUMP coexisting with PSS) group. CD34, cluster of dif-
ferentiation 34; ER, estrogen receptor; PR, progesterone receptor; PSA, prostate-specific antigen; PSS, prostate stromal sarcoma; RP, radical prostatectomy; 
SMA, smooth muscle actin; STUMP, stromal tumor with uncertain malignant potential; Vim, vimentin; IHC, immunohistochemical; /, no data. a Patient 
Nos. 3, 6, 8, 9, 15, and 18 did not receive IHC examination. b Needle biopsy results (1 month before prostatectomy) of patient No. 8: CD34 (+++), Ki-67 
(+1%).
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recurrent and rectal invasion 6 months after RP. The 
third patient relapsed 1 year after TURP and underwent 
radical cystectomy (concurrent prostatectomy).

Discussion

STUMP is a tumor originating from the prostate stro-
ma. The age of STUMP onset has been reported in the 
literature as ranging from 27 to 83 years, with a median 
patient age of 58 years [6]. STUMP has no specific clinical 
manifestations, and the characteristics are mainly pro-
gressive lower urinary tract symptoms, such as dysuria, 
acute urinary retention, hematuria, urinary frequency, 
and other changes in urination.

For patients with no or slight elevation of PSA, a rapid 
increase in prostate volume, and hard nodes in the pros-
tate (found by digital rectal examination), the possibility 
of STUMP should be considered. Magnetic resonance 
imaging can provide information about the location and 
extent of tumor invasion. However, the final diagnosis of 

STUMP still depends on pathological evidence, and B-
ultrasound-guided transrectal prostate biopsy is a reliable 
method for diagnosis. The main histological features of 
STUMP are atypical and specific proliferation of pros-
tatic interstitial cells. In the IHC staining analysis, tumor 
cells expressed CD117, CD34, Vim, desmin, PR, and 
SMA [7]. It should be noted that the absence of sarcomas 
in prostate biopsy does not guarantee the stability of the 
STUMP [8].

STUMP is generally considered to be a neoplastic le-
sion with a morphology similar to that of PSS [7]. Al-
though most of the STUMP cases are benign and andro-
gen-dependent lesions, some of them can progress to PSS 
[9]. Pan et al. [10] showed that prostate interstitial tumors 
share common chromosomal imbalances (including 
chromosome 13 and 14 deletions), and the tumor muta-
tion burden of STUMP and low-grade stromal sarcoma 
is lower than that of high-grade sarcoma. Differential di-
agnosis of STUMP and PSS mainly depends on histopath-
ological manifestations and IHC markers. In patients 
with PSS, staining for myogenic antibodies, such as SMA, 

a b c

d e f

Fig. 2. Pathological images of STUMP (H&E staining, ×400. IHC 
staining, ×400). (1) Example of pure STUMP (patient No. 4 in 
Table 1). Dense arrangement of STUMP cells was observed in 
H&E staining, and positive PR staining was shown in IHC staining. 
H&E staining (a); PR staining (positive staining) (b). (2) Example 
of mixed STUMP (STUMP coexisted with PSS) (patient No. 19 in 
Table 1). H&E staining showed mixed cells with disordered ar-

rangement, varying in size and shape from cell to cell. IHC staining 
showed negative ER/PR staining and positive Ki-67 staining. H&E 
staining (c); PR staining (negative staining) (d); ER staining (neg-
ative staining) (e); Ki-67 staining (positive staining) (f). STUMP, 
stromal tumor with uncertain malignant potential; IHC, immuno-
histochemical; H&E, hematoxylin-eosin; PSS, prostate stromal 
sarcoma.
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desmin, muscle, and MyoD1, was positive [11, 12]. Other 
parameters, such as cellular characteristics, mitotic activ-
ity, necrosis, and expansion into the surrounding organs, 
can also be used to distinguish the 2 diseases [13]. In T2-
weighted imaging, PSS often presents as solid lesions with 
heterogeneous signals [14]. In our study, the mixed 
STUMP group was younger and had a higher mean Ki-67 
positive rate, while pure STUMP group cases had a high-
er rate of ER and PR expression.

Serum PSA, as a specific marker of prostate adenocar-
cinoma, is in the normal range or slightly elevated in 
STUMP patients. This might be because prostatic stromal 
tumors have no significant effect on prostatic epithelial 
cells (which produce PSA) or only cause a slight increase 
in PSA by tissue compression [13]. STUMP showed a 
mixed or high signal in T2-weighted imaging, while pros-
tate adenocarcinoma showed a low signal in T2-weighted 

imaging [14]. In rare cases, STUMP may also be concur-
rent with prostate adenocarcinoma [13]. In addition, 
STUMP coexisting with PSS also needs to be differenti-
ated from synovial sarcoma, rhabdomyosarcoma, and 
other sarcomas [15].

At present, there is no unified and clear treatment 
standard for STUMP. Because of the individual differ-
ences in the degree of STUMP, the treatment should be 
individualized, with close follow-up and good communi-
cation with patients. The age of the patient, size of the 
tumor, pattern of tumor growth, and degree of tumor in-
vasion are important factors that affect the choice of treat-
ment [16, 17].

RP provides hope for a radical cure in early-stage 
STUMP patients while avoiding the possibility of missed 
diagnosis of PSS by puncture. During surgery, the tumor 
should be removed as completely as possible. If the pa-

Table 4. Pathological characteristics of STUMP patients (IHC examination, part 2)a

Patient 
No.

Age, 
years

Diagnostic 
specimen

CK8/ 
18

AE1/
AE3

LCA Des NSE CA-9 CD99 bcl-2 CD117 S-100 M630 CK5/6 P504S 
(−)

1 27 TURP / / / / / / / / / / / / /

2 31 Needle biopsy / / / / / / / / / / (+) / /

4 67 Needle biopsy (−) (−) (++) / / / / / / / / / /

5 66 RP / (−) / (−) (+/−) / / / / / / / /

7 66 RP / / / / / / / / / / (++) (++) (+)

10 71 TURP / / (Partial +) (+) / / / / / / / / /

11 71 Needle biopsy / (−) / / / / / / / / / / /

12 51 RP / (−) / (+) / (Partial +) / (+) / / / / /

13 39 Needle biopsy / (−) / / (−) / / (+) (−) / / / /

14 58 Needle biopsy / / / / / / / / (−) (−) / / /

16 53 RP / / / / / / / / / / (+) (+) (−)

17 33 Needle biopsy / (−) / / / / / / / / / / (−)

19 37 RP / (−) / / / / / / / / / / /

20 25 Needle biopsy / / (−) (−) (+/−) / / / / / / / /

21 61 RP / / / (−) / / / / / / / / /

22 40 TURP / (−) / / (Partial +) / (Weak +) (Partial +) (−) (Partial +) / / /

23 23 TURP / / / / / / / / / / / / /

Patient Nos. 1–18 (N = 18): pure STUMP group; patient Nos. 19–23 (N = 5): mixed STUMP (STUMP coexisting with PSS) group. AE1/AE3, pan-cyto-
keratin; Bcl-2, B-cell lymphoma-2; CA-9, carbonic anhydrase 9; CD99, cluster of differentiation 99; CD117, cluster of differentiation 117; CK8/18, cytoker-
atin 8/18; Des, desmin; LCA, leukocyte common antigen; NSE, neuron-specific enolase; P504S, α-methylacyl coenzyme A racemase; S-100, S-100 protein; 
RP, radical prostatectomy; STUMP, stromal tumor with uncertain malignant potential; IHC, immunohistochemical; /, no data. a Patient Nos. 3,6, 8, 9, 15, 
and 18 did not receive IHC examination.
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tient is not eligible for radical surgery and has severe 
symptoms of urinary tract obstruction at the same time, 
TURP or cystostomy catheterization might be optional. 
Regular follow-up is required regardless of the treat-
ment options. Watchful waiting could be an option for 
patients with limited slow-progress STUMP and who 
have no intention of surgery, but they should acknowl-
edge the risk of disease progression and receive close 
follow-up. Relevant endocrine therapy could be consid-
ered according to the pathological results, but it is still 
controversial [18].

STUMP has a relatively good prognosis with occasion-
al recurrence. Previous literature has reported that 2/3 of 
patients cannot be cured by an initial transurethral resec-
tion [2]. After treatment, patients had a 46% chance of 
local recurrence [19]. At the time of diagnosis, most le-
sions are confined to the prostatic lobe [7]. However, for 
patients with STUMP coexisting with PSS, the prognosis 
is relatively poor, along with higher risks of recurrence, 
metastasis, and disease progression [19]. In our study, the 
recurrence rate of STUMP increased significantly when 
STUMP coexisted with PSS.

Table 5. Follow-up of STUMP patients

Patient 
No.

Age, 
years

Diagnostic 
specimen

Follow-up 
treatment

Follow-up 
time, months

State Remarks

1 27 TURP Re-TURP 78 Dysuria No indwelling catheter

2 31 Needle biopsy Surveillance 74 Stable /

3 73 TURP Losta / / /

4 67 Needle biopsy TURP 68 Stable /

5 66 RP Lost / / /

6 77 TURP Lost / / /

7 66 Needle biopsy Prostatectomy 57 Stable /

8 73 TURP Surveillance 57 Stable /

9 81 TURP Surveillance 56 Stable /

10 71 TURP Re-TURP 56 Stable /

11 71 Needle biopsy Lost / / /

12 51 RP Surveillance 27 Stable /

13 39 Needle biopsy Surveillance 10 Stable /

14 78 RP Lost / / /

15 58 Needle biopsy Lost / / /

16 53 RP Surveillance 86 Stable /

17 75 TURP Surveillance 85 Stable /

18 33 Needle biopsy TURP 7 Dysuria No indwelling catheter

19 37 RP Surveillance and palliative treatment 16 Recurrence, dead Combine with PSS

20 25 Needle biopsy Prostatectomy Lost / Combine with PSS

21 61 RP Total pelvic exenteration 6 Recurrence Combine with PSS

22 40 TURP Radical cystectomy 24 Recurrence Combine with PSS

23 23 TURP Radical cystectomy Lost / Combine with PSS

Patient Nos. 1–18 (N = 18): pure STUMP group; patient Nos. 19–23 (N = 5): mixed STUMP (STUMP coexisting with PSS) group. 
PSS, prostate stromal sarcoma; RP, radical prostatectomy; STUMP, stromal tumor with uncertain malignant potential; /, no data. a Lost: 
lost to follow-up.
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To the best of our knowledge, this is the largest study 
to date on STUMP in a Chinese population. As a single-
center retrospective study, our study has relevant limita-
tions such as limited sample size and selection bias. Fur-
ther multicenter, large-sample size, long-term follow-up 
studies are needed in the future.

Conclusion

STUMP is a rare disease with a relatively good prog-
nosis. However, there is still a possibility of disease pro-
gression or coexistence with stromal sarcoma. Timely di-
agnosis and regular monitoring may be helpful in im-
proving treatment outcomes.
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