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SUMMARY
Stromal tumour of uncertain malignant potential 
of the prostate is a rare tumour with a variable 
clinical behaviour ranging from incidentally detected 
indolent tumours that never progress, to aggressive 
diseases almost identical to sarcomas that may invade 
surrounding organs or develop metastases. Surgical 
excision is generally recommended for local diseases; 
however, owing to its diverse clinical outcomes, 
optimal management may vary from surgery alone 
to wide excision combined with chemotherapy and/
or radiotherapy. Therefore, preoperative evaluation of 
the malignant potential of the disease is essential to 
decide the treatment strategy. Herein, we report a case 
of stromal tumour of uncertain malignant potential 
successfully treated with minimally invasive robot- 
assisted radical prostatectomy alone under the diagnosis 
of the disease with low malignant potential based on 
the findings of positron emission tomography with 18F- 
fluorodeoxyglucose.

BACKGROUND
Prostate mesenchymal neoplasms are rare tumours 
that account for less than 1% of all prostate cancers. 
According to the WHO classification,1 they are 
classified into sarcomas and stromal tumour of 
uncertain malignant potential (STUMP), which has 
diverse clinical behaviour. Although many cases 
are incidentally diagnosed with indolent disease, 
some patients have aggressive diseases which could 
be histologically accompanied by sarcomatous 
features and may have high potential for invasion, 
metastasis and recurrence.2 Considering its diverse 
biological behaviour, surgical excision is generally 
recommended.3 Surgery alone with less invasive 
technique may be appropriate for low malignant 
potential diseases, while wide excision combined 
with chemotherapy and/or radiotherapy should be 
considered in accordance with treatment for pros-
tatic sarcoma.4 However, there is no established 
treatment strategy for STUMP, owing to the rarity 
of this tumour and lack of relevant prognostic 
factors including tumour markers, histological 
subtypes and imaging findings.5

Positron emission tomography with 18F- fluoro-
deoxyglucose (FDG- PET) is an advanced functional 
imaging technique which visualises the increased 

glucose consumption of cancer cells, including 
prostate cancer.6 Besides being useful in the detec-
tion of cancer, FDG- PET is capable of differenti-
ating malignant and benign lesions by means of 
standardised uptake values (SUV), a measurement 
of tracer uptake in a region of interest normalised 
to a distribution volume.7 Here, we present a case 
of STUMP successfully being treated with mini-
mally invasive robotic prostatectomy under the 
diagnosis of the disease with low malignant poten-
tial based on the FDG- PET findings. To the best of 
our knowledge, this is the first report describing 
the usefulness of FDG- PET in the management of 
STUMP of the prostate.

CASE PRESENTATION
A 60- year- old man, with a medical history of 
pancreatic intraductal papillary mucinous neoplasia, 
duodenal ulcer, pulmonary emphysema and cere-
bral aneurysm, was incidentally found to have an 
enlarged prostate suggestive of prostate tumour by 
abdominal CT scan. Although he did not have any 
voiding symptoms related to the enlarged prostate, 
he was referred to the urology clinic for further 
examination of the prostate tumour.

INVESTIGATIONS
Digital rectal examination revealed an elastic hard 
tumour in the left lobe of the prostate. His serum 
prostate- specific antigen (PSA) was within normal 
limits (2.48 ng/mL, (normal range <4.0 ng/mL)), 
while other tumour markers showed slight elevation 
(carcinoembryonic antigen, 18.0 ng/mL (normal 
range <5.0 ng/mL); cancer antigen 19-9, 71.0 U/
mL (normal range <37.0 U/mL)). There were no 
abnormal findings in the urinalysis.

Prostate volume was measured to be 47 mL 
by transrectal ultrasound. On MRI, the prostate 
tumour protruding toward the left seminal vesicle 
had high signal intensity on T1- weighted images, 
heterogeneous intensity on T2- weighted images 
and low apparent diffusion coefficient values on 
diffusion- weighted images (figure 1). The tumour 
showed neither early staining in the arterial phase 
nor washout of the contrast in the venous phase in 
contrast- enhanced MRI (figure 2). Taken together, 
these MRI findings indicated the possibility of a 
prostate mesenchymal tumour.
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FDG- PET showed no abnormal accumulation of FDG in the 
prostate (SUVmax 3.4), nor in the bone, lymphatic system or 
other organs (figure 3), indicating not only the absence of distant 
metastases but also the low malignant potential in the primary 
prostate tumour.

Systematic needle biopsy of the prostate suggested STUMP as 
the most probable diagnosis, although the possibility of pros-
tatic sarcoma could not be completely excluded due to the small 
amount of biopsied samples.

DIFFERENTIAL DIAGNOSIS
Although prostate adenocarcinoma and benign prostatic hyper-
plasia were suspected at his first presentation, low serum PSA 
levels compared with the large tumour size indicated a low possi-
bility of these diseases. The large tumour showing an expan-
sive progression with clear tumour capsule revealed on MRI 
suggested the possibility of prostate mesenchymal neoplasms. 
Moreover, as the tumour did not show a cystic appearance, 
cystic prostate neoplasms such as mucinous adenocarcinoma and 
cystic epithelial tumour were not suspected.

Histological examination of tumour tissue acquired by 
needle biopsy suggested STUMP of the prostate as the most 
probable diagnosis, although prostatic sarcoma could not be 
entirely excluded from the differential diagnosis. Based on 
the findings of FDG- PET showing that the primary prostate 
tumour had low FDG uptake, this tumour was assumed to 

have low malignant potential. Concordantly, we diagnosed 
this tumour as STUMP of the prostate with low malignant 
potential.

TREATMENT
Irrespective of whether this tumour was STUMP or sarcoma, 
surgical resection would be recommended; however, surgical 
management would depend on the aggressiveness of the disease. 
Based on the clinical diagnosis of STUMP with low malignant 
potential, we performed minimally invasive robot- assisted 
radical prostatectomy without wide excision of adjacent organs. 
The tumour had no strong adhesion or direct invasion to 
surrounding tissues. Although dissection between the prostate 
and the rectum was challenging owing to its large size and the 
shape protruding dorsally, the tumour could be safely dissected 
with adequate surgical margin (figure 4).

Macroscopically, the tumour presented as a multiloculated 
greyish- white mass with a clear capsule (figure 5A). Histo-
logically, the tumour demonstrated hypercellular stroma that 
consisted of fusiform cells with eosinophilic cytoplasm. No 
mitotic figures or necrosis were observed and the associated 
epithelial elements were non- neoplastic (figure 5B,C). Immu-
nohistochemical analysis revealed that these tumour cells were 
positive for progesterone receptor, smooth muscle actin and 
CD34, but negative for Ki-67, consistent with a final diagnosis 
of STUMP with low malignant potential (figure 5D–G).

Figure 1 MRI findings of the prostate tumour. T2- weighted (A) and 
T1- weighted (B) images revealed the tumour, which showed expansive 
progression with a clear capsule. The tumour presented with high signal 
intensity on diffusion- weighted images (C) and had low apparent 
diffusion coefficient values (D).

Figure 2 Dynamic contrast- enhanced MRI in arterial phase (A) and in 
venous phase (B) revealed hypovascularity of the tumour.

Figure 3 FDG- PET imaging in axial (A) and in coronal (B) section 
showing low FDG uptake (SUVmax 3.4) in the primary prostate tumour, 
suggestive of low malignant disease. FDG- PET,positron emission 
tomography with 18F- fluorodeoxyglucose.

Figure 4 Intraoperative image of robot- assisted radical prostatectomy 
showing the yellowish tumour with expansive protrusion.
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OUTCOME AND FOLLOW-UP
The patient recovered well after surgery without any surgical 
complications. He was followed- up every 3 months and under-
went serum PSA testing and abdominal CT scan at each visit; at 
the time of publication, he had been followed- up for 6 months 
and remained disease- free without any adjuvant therapy.

DISCUSSION
STUMPs are rare mesenchymal neoplasms with divergent clinical 
outcomes ranging from indolent tumours which never progress 
to aggressive tumours almost identical to prostatic sarcomas.2 
Due to the diversity and the unpredictability of their clinical 
outcomes and prognosis, patients with STUMPs are generally 
assumed to require surgical excision and close follow- up.3 8 
As optimal surgical management may vary from surgery alone 
to wide excision combined with chemotherapy and/or radio-
therapy4 depending on their aggressiveness, preoperative eval-
uation of the potential for malignancy of the disease is essential 
to decide treatment strategy. In this case report, we described a 
case of STUMP of the prostate that was successfully treated with 
minimally invasive robot- assisted radical prostatectomy alone. 
A diagnosis of disease with low malignant potential was made 
based on the FDG- PET findings, suggesting the clinical utility 
of FDG- PET in surgical management of STUMP of the prostate.

MRI is the preferred imaging study for the evaluation of pros-
tate tumours as it has excellent resolution of signals in soft tissue 
masses. Typical MRI features of prostate STUMPs include a 
large, expansive, well- defined mass, a cystic mass interspaced by 
septa and solid component showing highly heterogeneous signals 
on T2- weighted images, and discrete enhancement on septa and 
solid areas.9 Although these features are quite different from 
those of prostate adenocarcinoma in that they show low signal 
intensity in T2- weighted images, other prostate lesions such 
as mucinous adenocarcinoma10 and cystic epithelial tumours11 
may have a similar appearance. The prostate sarcomas usually 
present as heterogeneous solid lesions; however, large tumours 
may show cystic areas of variable sizes, which represent areas of 
necrosis instead of true cystic components. Thus, the differential 
diagnosis of STUMP based on MRI findings is sometimes diffi-
cult. Furthermore, no radiological features have been proven to 

be associated with aggressiveness and prognosis of STUMPs of 
the prostate.

FDG- PET, a functional imaging technique that visualises the 
enhanced glucose metabolism by cancer cells, is widely used 
in the management of various cancers. FDG- PET can be used 
for guided biopsy, diagnosis, initial staging, therapy response 
assessment, radiation treatment planning, restaging and prog-
nostication. As for prostate adenocarcinoma, FDG- PET is 
useful in the detection of the primary tumour,12 initial staging13 
and prognosis assessment.14 FDG- PET is also useful in clinical 
management of sarcomas,15 including prostate sarcoma.16 17 
FDG- PET can evaluate tumour aggressiveness by means of SUV, 
as aggressive tumours tend to be FDG avid. The metabolic 
activity determined by SUV can distinguish between aggressive 
and indolent subtypes and has been reported to be useful in 
the surgical planning of uterine sarcoma,7 retroperitoneal lipo-
sarcoma18 and musculoskeletal lesions.19 Recently, Yamazaki 
et al reported that the absence of FDG uptake was useful to 
discriminate STUMP from malignant cystic epithelial tumour of 
the prostate.20 Concordant with these reports, the current case 
suggests the clinical usefulness of FDG- PET in surgical planning 
of STUMP of the prostate.

Recently, imaging methods targeting prostate- specific 
membrane antigen (PSMA) have been developed, such as 
PSMA- PET that provides higher detection rates compared with 
FDG- PET and is replacing the latter method in management of 
prostate adenocarcinoma.21 Furthermore, PSMA is expressed 
in various organs other than the prostate and a subset of soft 
tissue tumours,22 indicating that PSMA- PET could be useful for 
detection and evaluation of aggressiveness of soft tissue tumours 
including STUMP and prostate sarcoma. However, the poten-
tial role of PSMA- PET in clinical decision- making for soft tissue 
tumours still needs to be evaluated in future studies.

Most patients with prostate STUMP or sarcoma present with 
urinary obstruction because of large tumour size. Transurethral 
resection of the prostate performed for symptom palliation may 
reveal the presence of these prostate mesenchymal tumours; 
however, most cases are diagnosed with a transrectal ultrasound- 
guided prostate needle biopsy.8 As expected, most patients do 
not have elevated PSA levels in contrast to those with large 
prostate size. STUMP is sometimes difficult to distinguish from 
low- grade prostatic sarcoma by morphology, especially in cases 
with predominant, large, bizarre and degenerative nucleolus.3 
Furthermore, some cases of STUMP have progressed to prostatic 
sarcoma on subsequent biopsy and some sarcomas are associated 
with concomitant STUMP, leading to the hypothesis that STUMP 
may have the ability to undergo malignant transformation.3

Treatment of STUMP may range from active surveillance to 
surgical excision with chemoradiation and outcomes appear to 
be related to the degree of sarcomatous differentiation of the 
tumour. Herawi reported a series of 50 cases involving patients 
with pure STUMP not associated with sarcoma (n=36), STUMP 
associated with sarcoma (n=7) and pure sarcoma (n=7). Of 
the 36 patients with pure STUMP, 14 underwent active surveil-
lance after biopsy or transurethral resection without evidence 
of disease progression, 5 showed local tumour progression and 
required repeated transurethral resections and 14 underwent 
immediate radical prostatectomy without evidence of recurrence 
(three were lost to follow- up). In contrast, all patients with a 
sarcoma component underwent radical prostatectomy. Of those, 
four had disease recurrence and eight had no evidence of disease 
recurrence (two were lost to follow- up). No correlation between 
the histological features of STUMP and progression to sarcoma 
was found.3

Figure 5 Tissue analyses of radical prostatectomy specimen. (A) 
Macroscopic finding, (B and C) H&E staining and immunohistochemistry 
for (D) progesterone receptor, (E) smooth- muscle actin, (F) CD34 and (G) 
Ki-67.
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While active surveillance could be selected for patients with 
pure STUMP, particularly those receiving maximal transurethral 
resection, it is not generally acceptable for patients with biopsy- 
proven STUMP due to the lack of correlation between prostate 
biopsy and final surgical pathology, risk of sarcomatous differ-
entiation and lack of long- term surveillance data.23 Instead, we 
believe that patients with biopsy- proven STUMP warrant active 
treatment with surgical excision,3 8 chemoradiation or combi-
nation of these therapies which is the preferred treatment for 
prostatic sarcoma.4 In the current case, the lack of accumulation 
of FDG in the tumour suggested the low malignant potential 
of STUMP, which was further supported by the final pathology 
results that revealed no sarcoma component; thus, close 
follow- up without any adjuvant therapy was considered to be 
safe. The successful treatment of prostate STUMP by minimally 
invasive robot- assisted radical prostatectomy without any adju-
vant therapy has also been reported by Leong et al.24

Learning points

 ► STUMP (sarcomasand stromal tumour of uncertain malignant 
potential) is a rare mesenchymal tumour of the prostate, 
which is associated with variable clinical outcomes and 
warrants surgical resection.

 ► Histological findings and imaging studies including MRI are 
insufficient in discriminating STUMPs with low malignant 
potential from those with high malignant potential or 
sarcomas.

 ► FDG- PET (positronemission tomography with 18F- 
fluorodeoxyglucose) may have the capability to evaluate the 
malignant potential of STUMP and may be useful for surgical 
planning.
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