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Abstract
Background: Prostate sarcoma is a malignant tumor from the prostate stroma. However, its
pathogenesis is unknown. This is a rare type of prostate tumor.
Case Presentation: A rare case of prostate leiomyosarcoma has been described. A 55-year-old
prostate leiomyosarcoma patient who suffered from progressive dysuria and frequent urination
for half a year was examined. Pathology, immunohistochemical staining, and laparoscopic radical
prostatectomy were performed using three-dimensional (3D) reconstruction to diagnose prostate
leiomyosarcoma. The patient did not receive adjuvant therapy after the operation. Final pathology was
used to confirmprostate leiomyosarcoma. After one year of follow-up, the patient regularly underwent
a digital rectal examination and abdominal MRI. However, no tumor recurrence or metastasis was
found.
Discussion: We discussed diagnosis and treatment of prostate leiomyosarcoma and reviewd
literatures.
Conclusion: Prostate leiomyosarcoma is a rare special type of prostate tumor, and its diagnosis
is mainly based on pathological features. Radical excision is the primary treatment for prostate
leiomyosarcoma. The 3D reconstruction is essential in the surgery because it can determine the size
of the tumor and its relationship to the surrounding tissue. A postoperative adjuvant therapy can also
be performed.
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1. Introduction

Prostate sarcoma is a malignant tumor from the prostate
stroma, with a low incidence of 0.1% of all prostate tumors
[1, 2]. Leiomyosarcoma accounts for 25% of prostate sar-

comas. Prostate leiomyosarcoma is a severe tumor with
high malignancy and poor prognosis. Its treatment is mainly
through surgical resection combined with radiotherapy and
chemotherapy. In the following case, the radical operation
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F IG . 1. Prostate MRI: prostate was enlarged with abnormal shape, about 6.3 * 5.2 cm in size, significantly heterogeneous enhancement in
enhanced scan. The local and seminal vesicle boundary was not clear. There was no thickening in the lower segment of bilateral ureter and the tube wall.
There was no enlarged lymph node in the pelvic cavity. A diagnosis of prostate cancer.

was performed using 3D reconstruction to provide a refer-
ence for prostate leiomyosarcoma diagnosis and treatment.
The case is reported following the CARE guideline for case
reports [3]. 3D printing was developed by Chuck Hull and
was initially reported in the early 1980s [4]. Since its in-
vention, this technology has become an integral tool in the
rapid prototyping and manufacturing of many items, such
as clothes, furniture, houses, cars, aircraft, and weaponry
[5–9]. The development of 3D printing technology and
computer technology makes it possible for physicians and
surgeons to turn traditional medical imaging technologies
(such as computed tomography (CT) andmagnetic resonance
imaging (MRI)) into high-resolution, patient-specific, 3D
models of complex anatomy. This process is called 3D re-
construction which refers to the process of reconstruction of
3D information from single or multi-view images.

2. Case presentation

A 55-years-old man with a 6-month history of progressive
dysuria and frequent urination visited a hospital on July 17,
2019. He was a farmer with no family history of the malig-
nancy and had no history of diabetes, hypertension, or tuber-
culosis. He had no significant surgical history or treatment in
the past.

Digital rectal examination identified the prostate as en-
larged and tougher, with a smooth surface and no central
sulcus. Besides, there were no nodules and touching ten-
derness. Laboratory examination showed that there were no
known abnormalities in urine and stool routines. Prostate-
specific antigen (PSA), neuron-specific enolase (NSE), and
tumor-associatedmaterial (TAM) concentrations were 0.737
ng/mL, 72.18 ng/mL, and 112 U/mL (normal 0-95 U/mL

in our hospital), respectively. Other tumor indicators were
normal.

Prostate ultrasound showed that prostate volume signif-
icantly increased (5.9 * 6.0 * 6.0 cm) with full shape and
uneven parenchymal echo, indicating strong speckled echo.
Prostate MRI (A 3.0T MR system. Images were acquired
during free breathing. The anatomical MRI was performed
using fast spin echo (FSE) sequence to acquire T1-weighted
images in the axial, coronal, and sagittal plane with the fol-
lowing imaging parameters: repetition/echo time (TR/TE)
560/7.176 msec, number of excitations (NEX) 2, slice thick-
ness of 2 mm, space 0.5 mm, and T2-weighted images in
the axial, coronal, and sagittal planes, with the following
parameters: TR/TE 5600/105.7 msec, NEX 2, slice thickness
of 5 mm, space 0.5 mm. DWI was acquired using a single-
shot echo-planar sequence (SSEPI) with 12 b values (0, 25,
50, 75, 100, 150, 200, 400, 600, 800, 1000, 1200 s/mm2),
TR/TE of 3820/95 msec, field of view (FOV) 340 * 340
mm, matrix 128 * 160, slice thickness 5 mm, space 0.5 mm,
bandwidth 250 kHz, NEX 2, 2, 2, 3, 3, 4, 4, 6, 6, 6, 8, 8,
corresponding with each b value. The acquisition time of
DWIwith ultrahigh b-values was 6 minutes and 56 seconds.)
showed that the prostate was enlarged with an abnormal
shape of about 6.3 * 5.2 cm (in the axial plane), and was
significantly heterogeneous in the enhanced scan. However,
the local and seminal vesicle boundary was not clear. There
was no thickening in the lower segment between the bilateral
ureter and the tube wall and no enlarged lymph node in the
pelvic cavity. Prostate cancer diagnosis should be considered
(Fig. 1).

Pathology of prostate biopsy demonstrated that the biopsy
tissues with focal necrosis had a heterotypic spindle, and the
cell nucleus was divided. Together with the immunohisto-
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F IG . 2. Prostate biopsy pathology: Haematoxylin and Eosin staining with ×40 magnification demonstrating the biopsy tissues with focal
necrosis showedheterotypic fusiform, and the cellnucleusweredivided. Combinedwith the immunohistochemical results, the lesionswere consistent
with leiomyosarcoma.

F IG . 3. Expression of the prostate tumormarkers. (A) CD34. (B) Desmin. (C) Ki-67. (D) P63. (E) PSA. (F) S100. (G) SMA. (H) Vim.

chemical results, the lesionswere consistentwith leiomyosar-
coma (Fig. 2A). Immunohistochemical stains revealed that
neoplastic cellswere strongly positive for desmin and Smooth
Muscle Actin (SMA), focally positive forVimentin (Vim) and
Cytokeratin (CK), and negative for P504S, PSA, myogenin,
CD34, s-100, P63. The Ki-67 index was 70%, indicating
nuclear reactivity (Fig. 3). A 3D reconstruction software
(ONIS 2.5) was used to transform multiple views of the MR
into a 3D virtual model showing the location and size of the
tumor and its relationship with the prostate capsule (Fig. 4).

After discussion, a surgical treatment was conducted after
fully explaining the treatment plan to the patient’s family and
obtaining their consent. After adequate preoperative prepa-
ration, the patient underwent laparoscopic radical prosta-
tectomy on July 25, 2019. The prostate volume signifi-
cantly increased during the operation, and the right seminal
vesicle attachment mass had unclear boundaries. Surgical

specimens were treated following the standard pathologi-
cal procedures and analyzed by more than two experienced
anatomical pathologists. Postoperative pathology revealed
that the capsule of tumor tissue remained intact. The cut
surface was pale, and no tumour was affected in the incised
edge and bilateral seminal vesicle glands. Accordingly, a
prostate leiomyosarcoma diagnosis (stage: T2cN0M0) was
confirmed (Fig. 2B).

The patient was discharged four days after surgery. The
patient could autonomously control urination after the
catheter was removed on the seventh day after the operation.
The pathological results suggested that the patient should
receive adjuvant treatment, but he refused after a day. No
tumor recurrence or metastasis was found after one year
of follow-up with regular digital rectal examinations and
abdominal MR scans.
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F IG . 4. 3D reconstruction: Prostate was enlarged with abnormal shape, capsule of prostate was intact and no local invasionwas observed.

3. Discussion

The rarity of adult prostate sarcoma makes clinical research
difficult [10]. Therefore, knowledge of its clinical features,
management, and prognosis has primarily been derived from
case reports, small institutional series, and other genitouri-
nary sites [11–13]. Prostate Leiomyosarcoma occurs in pa-
tients between 41 and 78 years (mean 61 years) [14, 15].
However, its pathogenesis is unknown. Kaufman et al. [16]
defined prostate leiomyosarcoma as a localized or encapsu-
lated space-occupying smooth muscle lesion with a diam-
eter ≥ 1 cm containing different amounts of fibrous tis-
sue no glandular components and occurs in or around the
prostate. There are large differences in tumor size of prostate
leiomyosarcoma, ranging between 3 cm to 21 cm [17]. Early
symptoms of prostate leiomyosarcoma include frequent uri-
nation, dysuria, and urinary retention. However, they are
often clinically ignored and not considered as prostate malig-
nancy because they do not have typical clinical manifestations
such as prostatic hard mass or elevated PSA. Therefore, the
tumor is usually at an advanced stage during diagnosis, with
poor differentiation and prognosis [18–21]. Its clinical di-
agnosis is complex mainly through pathological examination
and immunohistochemical staining.

Cheville [22] conducted a clinical analysis of 23 prostate
leiomyosarcoma cases and found that tumor cells express vi-
mentin, SMA, and junction proteins, and up to 25% of tumor
cells express cytokeratin. For the patient, imaging specialists
determined prostate cancer PSA was normal and pathologi-
cal examination showed heterotypic spindle cell. Immuno-

histochemical staining was positive for desmin, SMA, and
vimentin, focally positive for CK, similar to the character-
istics of the above case. The fibrosarcoma cells were also
fusiform under amicroscope, but the immunohistochemistry
was mainly vimentin-positive and negative for desmin and
SMA.

Presently, there is no clear treatment guideline for this
disease. The current treatment methods include surgery,
radiotherapy, and chemotherapy. According to domestic
and foreign reports, surgical treatment combined with ra-
diotherapy and chemotherapy is the main treatment [23].
For patients with clinically localized disease, complete sur-
gical resection with negative margins is the major sarcoma
treatment and has higher chances of finding the cure [24].
Some studies have suggested thatmultimodal therapy ismore
effective than surgical resection alone [17, 23]. However, its
advantages are unknown because of the small sample sizes of
the studies and variations in treatment. Surgical methods in-
clude radical prostatectomy, radical cystoprostatectomy, and
total pelvic exenteration [20]. Common chemotherapy regi-
mens are based on anthracyclines (doxorubicin or epirubicin)
combined with alkylating agents (cyclophosphamide, ifos-
famide, or dacarbazine) and/or vinca alkaloids (vinblastine
or vincristine) [25]. Novel targeted agents such as imatinib,
which is used to treat metastatic gastrointestinal stromal tu-
mors, can also provide an alternative treatment approach for
adult prostate sarcoma in the future [26]. Despite aggressive
management, local control and survival have been poor [15].

The early symptoms of prostate leiomyosarcoma lack
specificity and are easily overlooked or misdiagnosed as
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benign prostatic hyperplasia. Leiomyosarcoma is usually
a terminal illness during its diagnosis because of its rapid
development. About a third of patients could have metastatic
disease mainly in the lungs, liver, and bone [20, 21]. Overall
survival is low, and one-year, three-year, and five-year
survival rates are estimated to be 68%, 34%, and 26%,
respectively [11]. Prostate leiomyosarcoma is one of the
most severe prostate malignancies with a poor prognosis
and a high risk of death. While the overall prognosis is
poor, the prognosis is better in patients with no distant
metastasis during the first presentation and in patients with
localized diseases that are negative at the incisal edge under
the microscope [20]. A good balance is required between
the maximum amount of normal tissue preserved and the
risk of positive surgical margins because of cancer focally
extending beyond the prostate capsule increases the risk of
positive surgical margins. The 3D reconstruction technology
facilitates the development of detailed 3D virtual models of
the prostate that identify the tumor and its relationship with
the prostate capsule. Thus, intraoperative knowledge of the
3D location of cancer lesions can prevent the surgeon from
conceptualizing the procedure when using two-dimensional
(2D) preoperative images, potentially reducing this risk [27].
Thus, the application of 3D reconstruction technology is
important in improving the prognosis of patients.

However, this case report has several limitations. First, the
sample size was too small with only one case. Second, the
follow-up timewas short (one year) and the patient could not
have fully recovered. Third, the patient only received surgical
treatment and refused adjuvant therapy, thus the effect of
adjuvant therapy could not be explained. However, this study
has a few advantages. Before surgery, the location and size of
the tumor can be determined to know if it breaks through
the capsule using 3D reconstruction. The optimal resection
range can also be determined using the 3D reconstruction
during surgery to ensure negative resectionmargin, themax-
imum amount of normal tissue, and promote postoperative
recovery and autonomous urination.

4. Conclusions

Prostate leiomyosarcoma is a malignant tumor with low inci-
dence, rapid development, high malignancy, and poor prog-
nosis. It has no standard treatment plan, and only compre-
hensive treatment based on surgery can be used. Preoperative
three-dimensional reconstruction is used to determine tumor
location, size, and invasion range, and is convenient for
designing surgical plans and operations. In conclusion, early
detection, diagnosis, and treatment and the application of 3D
reconstruction technology have positive effects on prostate
leiomyosarcoma prognosis.
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