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Abstract

Prostatic stromal tumors, encompassing prostatic sarcoma and stromal tumors of uncertain
malignant potential (STUMP), represent an exceedingly rare category of prostatic diseases,
with a prevalence of less than [%. We present a rare case involving a man in his early 40s
diagnosed with STUMP. Despite presenting with normal prostate-specific antigen (PSA) concen-
trations, the patient experienced persistent dysuria and gross hematuria for >7 months, leading
to an initial misdiagnosis of benign prostatic hyperplasia. Persistent symptoms prompted further
investigation, with magnetic resonance imaging (MRI) revealing a suspicious lesion on the left side
of the prostate, initially thought to be malignant. Transrectal prostatic biopsy subsequently con-
firmed the presence of mucinous liposarcoma, with no medical history of diabetes, coronary
heart disease, or hypertension. The treatment approach comprised robot-assisted laparoscopic
radical prostatectomy, culminating in a postoperative pathological definitive diagnosis of STUMP.
This case underscores the indispensable role of early MRI in the diagnostic process, highlighting
the necessity of detailed pathological examination for a conclusive diagnosis. Our report aims to
illuminate the diagnostic challenges and potential treatment pathways for STUMP, emphasizing its
consideration in the differential diagnosis of prostatic tumors to advance clinical outcomes in this
rare but important condition.
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Introduction

Prostatic stromal tumors are divided into
prostatic sarcoma and stromal tumor of
uncertain malignant potential (STUMP),
which account for <1% of prostate
cancers.' Prostatic stromal tumors are char-
acterized mainly by atypical and distinctive
mesenchymal cellular hyperplasia in the
prostate gland and have been categorized
as a specific mesenchymal tumor because
of the unique development in prostatic
tissue.” As a unique entity, these tumors
include multiple subtypes. Early studies
described STUMP as a prostate phyllodes
tumor, atypical stromal hyperplasia, cystic
liposarcoma, and cystic epithelial stromal
tumor.®> The age of patients with STUMP
ranges widely from 23 to 81 years,*® and
occurs mainly in those aged 50 to 70 years
(Table 1). Typical clinical manifestations
comprise urinary tract obstruction, hematu-
ria, elevated serum prostate-specific antigen
(PSA) concentration, and abnormal digital
rectal examination findings, and may even
affect sexual function.” In rare cases,
STUMP may present as a huge bladder
mass.® Five STUMP patterns have been
described, including degenerative atypia
matrix, a high density of spindle cells, and
mucus-like spindle cells. The remaining pat-
terns are a phyllodes-like pattern**'* and a
newly discovered round cell subtype,'' of
which degenerative atypia is the most
common. However, the clinical presenta-
tion of STUMP varies widely, ranging
from incidental findings to distant metasta-
ses and even death, and the great heteroge-
neity of its clinical behavior complicates the
diagnosis.'?

Case report

We present the case of a man in his early
40s who experienced frequent urination,
urgency, thin urine stream, weak urination,
and other symptoms of dysuria without
apparent triggers. Occasional hematuria
but no low back pain was described, and
the patient’s blood PSA concentration was
normal. He had smoked for more than
20 years and denied drinking alcohol.

He was initially treated at the Social
Welfare Hospital and underwent ultraso-
nography, which indicated prostatic hyper-
plasia. Although there was slight alleviation
of the symptoms with medication, he con-
tinued to experience recurrent episodes of
dysuria and eventually developed urinary
retention, requiring an indwelling catheter.
He was subsequently hospitalized, and
upon rectal palpation, a firm nodule was
detected in the left lobe of the prostate,
with no obvious tenderness. Magnetic reso-
nance imaging (MRI) revealed a left lateral
prostatic mass (Figure 1) measuring approx-
imately 24 x 22 mm, which was considered a
malignant lesion. To clarify the diagnosis,
we performed transurethral prostatic
biopsy, and the pathology of the aspirate
indicated prostatic mucinous liposarcoma,
which was considered stage T2bNOMO. To
obtain a precise diagnosis, we performed
robot-assisted laparoscopic radical prosta-
tectomy under general anesthesia.

The pathological examination of the
postoperative  specimens revealed an
enlarged left lobe of the prostate, with a
greyish-white mass evident in the section.
The primary mass was localized within the
left lobe of the prostate, with a portion
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(a)

(b)

crown position

transverse position

Figure |. Magnetic resonance images; ((a) coronal view and (b) transverse view): The prostatic volume is
increased above normal, and the images show mixed signals dominated by slightly high-intensity signals
surrounded by a low-signal-intensity capsule. No obviously abnormal signals are evident in the remaining
prostatic tissue, and the prostatic capsule is intact (arrows).

displaying a jelly-like and soft texture. The
mass measured approximately 3.5cm x
2.7cm x 2.0cm. Microscopic examination
revealed the presence of heterogeneous
round and spindle-shaped cells in a mucus
background. Notably, a subset of these het-
erogeneous cells exhibited markedly
increased nuclear-staining depth, consistent
with the morphological characteristics of
STUMP. Furthermore, immunohistochem-
ical analysis revealed negative staining for
smooth muscle actin (SMA), MyoD1, myo-
genin, S-100, and pan-cytokeratin , and the
MDM2 gene was amplified. Conversely,
there was some positive staining for proges-
terone receptors (PR), and staining was dif-
fusely positive for cyclin D-dependent
kinase 4, desmin, and cluster of differentia-
tion 34 (CD34) (Figure 2). These findings
further supported the diagnosis of STUMP.

Discussion

Initially, this patient’s prostatic puncture
biopsy was diagnosed as mucinous liposar-
coma of the prostate. This condition is
often confused with STUMP, likely owing
to the limited volume of a puncture biopsy
specimen. Subsequently, after a postopera-
tive pathological examination, the patient’s
diagnosis was revised to STUMP. Most
reported STUMP cases are solitary, with
only a tiny fraction co-occurring with pros-
tatic adenocarcinomas.'*'* Early clinical
symptoms in patients with STUMP are
unremarkable. When the tumor is large, it
may exert pressure on the bladder, and
patients may have symptoms such as fre-
quent urination, urgency, and dysuria.
Compression of the lower ureter can cause
hydronephrosis, and compression of the
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Figure 2. Pathological and immunohistochemical findings; (a—f) Biopsy-obtained pathological sections
(x400) showing heterogeneous round and spindle-shaped cells in a mucus background. Positive staining for
(b) CD34, (c) PR, (d) CDK4, (e) desmin, and (f) MDM2 is widespread among the tumor cells. Staining in
panel (a): hematoxylin and eosin. CD34, cluster of differentiation 34; PR, progesterone receptor; CDK4,

cyclin D-dependent kinase 4.

rectum leads to difficult bowel movements
or an anal bulge, and scrotal and inguinal
radiating pain. Rectal palpation of the
prostate mainly reveals apparent prostatic
enlargement, disappearance of the central
sulcus, uneven surface, medium texture,
and tenderness.

The primary imaging modality for eval-
uvating STUMP is MRI, which typically
reveals a solid appearance of the tumor
with occasional findings of small focal
cystic changes or minor focal hemor-
rhages.'> These lesions show a consistent
pattern, characterized by uniform low
signal intensity on T1-weighted images, het-
erogeneous signal intensity on T2-weighted
images,'® slight hyperintensity on diffusion-
weighted imaging, slight hyperintensity on
apparent diffusion coefficient mapping, and
specific features of continuous or gradual
enhancement.'” It is important to note
that PSA is produced by prostatic epithelial
cells, whereas stromal tumors originate
from mesenchymal tissue, which may not
result in a marked elevation of PSA concen-
trations. However, in a previous case report

of STUMP, the PSA concentration was
>14.7 nmol/L,"” which required differenti-
ation from prostate cancer.

Immunohistochemical analysis of STUMP
typically reveals positive expression of
markers such as CD34 and vimentin,'®
with varying degrees of positive staining
for myogenic markers, such as SMA,
desmin, and muscle-specific actin.'” Given
their origin in the hormone-dependent spe-
cialized mesenchyme, these tumors usually
express PRs, while exhibiting lower expres-
sion of estrogen receptors.'” Additionally,
S100 protein and c-kit (CD117) are gener-
ally not detected in STUMP.’

Both STUMP and prostatic stromal sar-
coma (PSS) are derived from the prostatic
mesenchyme, making the distinction
between them complicated. These tumors
share clinical similarities and both express
PRs, while both lack estrogen receptor
expression.'” However, PSS typically exhib-
its a higher diffusion-weighted imaging
signal and lower apparent diffusion coeffi-
cient signal in MRI compared with
STUMP."> Notably, this difference is
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insufficient to clearly distinguish the two.
Therefore, the differential diagnosis of
STUMP and PSS relies mainly on histo-
pathological characteristics and immuno-
histochemical markers.”® For PSS patients,
positive staining for myogenic antibodies
such as desmin, SMA, and MyoD14’21 is
common, whereas STUMP generally
involves positive CD34 and vimentin
expression.?’ Although the genetic charac-
teristics of STUMP have not been fully elu-
cidated, the literature reports chromosomal
alterations across all histological subtypes
of STUMP. The most common alteration
is the loss of chromosome 10, followed by
loss of chromosomes 9 and 7.7

Currently, a unified and clear STUMP
treatment plan has not been established,
as the clinical manifestations of STUMP
vary from individual to individual, and
the patient’s age, tumor size, tumor
growth pattern, and degree of invasion
affect the treatment choice. Therefore,
treatment  must  be individualized,
Additionally the tumor can remain stable
for many years without treatment;**** how-
ever, some STUMP patients may have local
recurrence,”> and a very small number of
tumors may evolve into PSS. It is worth
noting that compared with radical resec-
tion, patients who undergo transurethral
resection of the prostate appear to be
more prone to recurrence,>° and radical
resection of the prostate provides hope for
patients with early STUMP.?”*8

We opted for Da Vinci robot-assisted
total prostatectomy (RARP) as our surgical
approach, driven by its multifaceted bene-
fits.'> RARP affords superior surgical
visualization owing to its high-definition
three-dimensional optics, enhancing intrao-
perative anatomical discernment and there-
by minimizing surgery-associated adverse
events. The ergonomic design of the robotic
system allows for intuitive surgeon hand

movements, mitigating surgeon fatigue
and enhancing surgical precision and con-
sistency.” Additionally, the RARP tech-
nique harnesses the principles of fascial
anatomy, facilitating meticulous dissection
of the prostate from adjacent structures;
thus, diminishing the likelihood of leaving
behind malignant tissue.*® This precise dis-
section preserves vital structures, notably,
the urethral sphincter and neurovascular bun-
dles pertinent to erectile function; thereby,
attenuating the risks of postoperative compli-
cations, such as urinary incontinence and
sexual dysfunction.®! Fluorodeoxyglucose-
positron emission tomography may help
assess the malignant potential of STUMP,
as the accumulation of fluorodeoxyglucose
in these tumors is usually low, which may
help in the development of surgical plans.*?
Therefore, in the treatment and follow-up of
STUMP, these factors must be considered
comprehensively while considering individual
patient conditions to achieve the best thera-
peutic effect.

Conclusion

The clinical presentations of STUMP vary
widely, often leading to potential misdiag-
nosis as prostatic hyperplasia if the diagno-
sis is based solely on clinical symptoms.
Although MRI is beneficial in the early
diagnosis of prostatic stromal tumors, a
definitive diagnosis remains reliant on path-
ological examination. Regarding the differ-
ential diagnosis, particular emphasis should
be placed on distinguishing STUMP from
prostatic mesenchymal sarcoma. Treatment
strategies should be meticulously custom-
ized to each patient’s unique profile, neces-
sitating long-term follow-up to optimize the
overall prognosis for individuals affected by
STUMP.

The reporting of this study conforms to
the CARE guidelines.>
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