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Abstract
Objective: The incidence of genitourinary sarcomas is very low, so the published reports in the literature are very limited. We aimed to present our
experiences of eight cases originating from various genitourinary organs treated in our clinic.
Materials and Methods: We retrospectively reviewed the data and postoperative follow-up findings of eight cases aged 3-72 years who were
diagnosed as genitourinary sarcoma and treated between January 2013 and February 2017.
Results: All eight cases were male and the mean age at diagnosis was 47.87 (range = 3-72) years. The most common site was paratesticular area (five
cases, 62.5%) followed by kidney (two cases, 25%) and prostate (one case, 12.5%). Histological types of tumors were rhabdomyosarcoma (RMS) (two
cases, 25%), liposarcoma (LPS) (two cases, 25%), leiomyosarcoma (LMS) (two cases, 25%), synovial sarcoma (one case, 12.5%) and malignant fibrous
histiostoma (MFH) (one case, 12.5%). At a median follow-up of 23.5 (range = 4-62) months, the recurrence-free and progression-free survival rate was
50%, while the overall survival rate was 50%. Among the five paratesticular sarcomas, the worst prognosis was seen in LMS (local recurrence at the
4th, overall survival was 28 months) and MFH (local recurrence at the 8th, overall survival was 33 months). Among all sarcoma cases, LMS and synovial
sarcoma were the histologic types with the worst prognosis. The histological types with the best prognosis were LPS and RMS with no recurrence or
progression during follow-up. In all cases with a median tumor size of 52.5 mm (range = 11-210), LPS was found to have a better prognosis, although
the largest tumor size was in renal LPS. According to FNCLCC classifications, local recurrence-free survival was significantly higher in grade II sarcomas
than in grade III (p=0.042).
Conclusion: Histopathological features and oncologic outcomes of genitourinary sarcomas differ. The prognosis of paratesticular sarcomas is better
than other genitourinary organ sarcomas. LPS has higher cure rates after treatment in histological subtypes. The prognosis of histopathologically
poorly differentiated subtypes and high-grade tumors is poor. If adjuvant treatments are not added, they may be fatal with local recurrence or distant
metastasis in a short time.
Keywords: FNCLCC grading system, overall survival, genitourinary sarcomas, paratesticular sarcomas

Introduction
Genitourinary sarcomas (GUS) originate from embryonic
mesenchymal cells and are very rare tumors with poor prognosis.
Sarcomas constitute approximately 1% of all malignancies
(1). While less than 5% of all sarcomas originate from the
genitourinary system, GUS accounts for 1-2% of all malignant
genitourinary tumors (1). In the literature, studies with a large
patient population are very few due to the rarity of GUS (2,3).

Therefore, there is not much information about its natural
course and prognosis. To our knowledge, the two largest series
of patients belong to Sichuan University West China Hospital
(188 patients) and Memorial Sloan-Kettering Cancer Center
(131 patients) (3,4).
Tumor stage, grade, size and localization are important in
predicting resectability and survival (2,3). While complete
surgical resection is known to increase survival rates, adjuvant
treatment protocols have not yet been standardized and their
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contribution to survival varies in different studies (3). Since
our knowledge about GUS is limited, in this study, we aimed
to evaluate the prognostic factors that may have an impact
on oncologic outcomes by examining the clinicopathological
features of GUS patients diagnosed in our clinic.

Materials and Methods
We retrospectively reviewed the clinical and pathological data
and the postoperative follow-up findings of eight cases aged
3-72 years who were diagnosed as genitourinary tract soft
tissue sarcoma between January 2013 and February 2017 in our
clinic. Demographic data of the patients, presenting complaint,
primary organ, tumor side, localization, metastasis at the time of
diagnosis, pathological tissue diagnosis, pathological tumor size,
applied surgical treatments, surgical resection status (complete/
incomplete), surgical margin positivity, adjuvant therapies
during postoperative follow-up, postoperative follow-up period,
local recurrence, progression and survival were recorded.
In the pathological examination of GUS, all cases were graded
according to the classification determined by ‘‘FNCLCC’’
(The French Fédération Nationale des Centers de Lutte
Contre le Cancer) and the pathological grade of each patient
was recorded. In this system, three parameters as tumor
differentiation, mitotic activity and tumor necrosis degree, are
scored separately and according to the total score, patients are
classified as grade I, II, III (low, medium, high grade) in terms of
sarcoma grade (5,6).
Statistical Analysis
Kaplan-Meier method was used for survival analysis and
differences between patient groups were evaluated by log rank
test. This study was not suitable for the multivariate model
because of the small sample size. Analyses were performed
using IBM SPSS Statistics 21 (IBM, Armonk, NY USA) software.
p<0.05 was considered statistically significant.

Results
All eight patients included in the study were male and the
mean age at diagnosis was 47.87 (range = 3-72) years. The
most common site was paratesticular area (five cases, 62.5%)
followed by kidney (two cases, 25%) and prostate (one case,
12.5%). The most common presenting complaint was palpable
mass, which was present in all five paratesticular sarcomas (four
in the scrotum and one in the inguinal region). Histological
types of tumors were rhabdomyosarcoma (RMS) (two cases,
25%), liposarcoma (LPS) (two cases, 25%), leiomyosarcoma
(LMS) (two cases, 25%), synovial sarcoma (SS) (one case,
12.5%) and malignant fibrous histiostoma (MFH) (one case,
12.5%). Seven patients (87.5%) underwent surgical excision,
while one of these patients (14.2%) had positive surgical
margins.
During the median follow-up of 23.5 (range = 4-62) months,
none of the eight patients received neoadjuvant therapy.
Adjuvant chemotherapy (CT) was planned in five patients,
adjuvant radiotherapy (RT) in one patient, palliative RT + CT in
one patient and one patient was followed-up. Local recurrence
developed in two patients (25%) after a mean of 6 months
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(range = 4-8 months). In two cases, progression was observed
in a very short period of 4 months (range = 3-5 months) after
the diagnosis and cancer-related death occurred at 5th month.
The only metastatic patient at the time of diagnosis was
prostate LMS, and metastasis was observed in paraaortic area,
paravertebral area, lung, spleen and liver.
Among the five paratesticular sarcomas, the worst prognosis
was seen in LMS, which had local recurrence in the early
postoperative period the 4th month, although radical
orchiectomy followed by adjuvant RT was performed due to
surgical margin positivity. After being out of follow-up, it was
learned that the overall survival of this patient was 28 months.
In another case of MFH with a poor prognosis, local recurrence
was observed the 8th month and the patient was out of followup. In this patient, the overall survival was 33 months.
Among the eight GUS, the histological types with the worst
prognosis were LMS and SS. One of our two LMS cases had
prostate origin and surgical resection could not be performed
in this patient who was metastatic at the time of diagnosis due
to poor general condition. Despite palliative RT + CT treatment,
the patient died at the 5th month. The other patient with LMS
had paratesticular origin. The case of SS had of renal origin and
progressed rapidly within two months and died at the 5th month
despite debulking surgery + adjuvant CT.
The histologic types with the best prognosis were LPS (one
paratesticular and one renal origin) and RMS (two paratesticular
origin) with no recurrence or progression during follow-up. The
median tumor size was 52.5 mm (range = 11-210) in all eight
cases. Although the largest tumor size belongs to renal LPS, we
observed that LPS has a better prognosis among histological
subtypes. Table 1 presents the characteristics of the cases.
During a median follow-up of 23.5 (range = 4-62) months,
the recurrence-free and progression-free survival rate was
50% and the overall survival rate was 50%. Oncologic results
were evaluated in terms of tumor histopathologic subtype,
FNCLCC grading system, primary organ from which the tumor
developed and tumor size >5 cm. According to FNCLCC
classification, local recurrence-free survival was significantly
higher in grade II sarcomas than in grade III (p=0.042, Figure 1)
in Kaplan-Meier analysis. Other parameters did not significantly
affect local recurrence-free survival, metastasis-free survival and
cancer-specific survival (Figures 2,3,4).

Discussion
Since the series reported in the literature on GUS include a
relatively small number of patients, there is still limited consensus
on optimal treatment regimens and follow-up protocols (7,8).
In the relatively large number of patients reported in the
literature, LPS was the most common type of all soft tissue
sarcomas. LMS (29%) was the most common histological type
among all GUS, followed by LPS (26%) and RMS (18%) (3,9).
In the most recent and large-scale study by Wang et al. (4),
the incidence was 41% for LMS, 20.2% for LPS and 19.1% for
RMS. In our small case series study, we found equal numbers
(two cases, 25%) of all three types. In the literature, survival
rates in bladder and paratesticular sarcomas have been reported
to be higher than in sarcomas originating from prostate and
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Table 1. Demographic, clinical, pathological data and oncologic outcomes of patients status

55x45x45

Right inguinal orchiectomy +
7 cycles of CT due to left
paraaortic
10x8 mm diameter lymph
node (vincristine, actinomycin
D, cyclophosphamide)

45x40x27

Right inguinal orchiectomy +
active surveillance

1

19

Male

Right scrotal
swelling

Paratesticular

Spindle
cell variant
RMS
Grade 2

2

59

Male

Right scrotal
swelling

Paratesticular

LPS
Grade 2

Paratesticular

LMS
Grade 3

50x40x30

Left inguinal orchiectomy
+ inguinal mass excision +
adjuvant RT due to surgical
margin positivity

Paratesticular

Embryonal
RMS Grade 2

11x10x5

Right inguinal orchiectomy +
12 cycles of CT (vincristine)

Paratesticular

Malignant
fibrous
histiocytoma
Grade 3

50x49x45

Left inguinal orchiectomy +
4 cycles of CT (ifosfamide,
mesna, a
driamycin)

3

72

Male

Swelling
in the
left inguinal
region

4

3

Male

Right
scrotal
swelling

5

6

7

8

60

47

57

66

Male

Left scrotal
swelling

Male

Left flank
and
abdominal
pain

Renal

Male

Bilateral
lower
extremity
edema

Renal,
Mass that
makes
pressure to
vena cava

Male

Weakness,
constipation,
perineal pain

62

Survivor
48

4

39

8

Left radical nephrectomy,

Prostate

Synovial
sarcoma
Grade 3

LPS
Grade 2

LMS
Grade 3
(Outcome of
TRUS-prostate
biopsy)

90x70x60

Splenectomy + retroperitoneal
metastasectomy
for metastasis 2 months later
+ single dose CT (doxorubicin)

Right radical nephrectomy +
right adrenalectomy +
210x200x90 4 cycles of adjuvant CT
(ifosfamide, mesna,
adriamycin)

55x35x30

At the time of diagnosis,
PSA=12,
invasion of anal canal
and pelvic
floor muscles, metastasis
in lung
Palliative RT to the
prostatic area +
2 cycles of CT
(doxorubicin,
cyclophosphamide,
cisplatin)

No relapse,

5

44

5

No relapse,
Survivor
Local recurrence at the 4th
month
The patient was out of
followed up.
It was learned that he
dead at the 28th month.
No relapse,
Survivor
Local recurrence at the 8th
month
The patient was out of
followed up.
It was learned that he
dead at the 33th month.
Multiple metastases in the
lung, spleen, paraaortic and
paravertebral areas at the
2th month.
Metastasis in the liver at the
4th month.
Dead at the 5th month
No relapse,
Survivor

PSA progression
at the 3th month
Dead at the 5th
month

RMS: Rhabdomyosarcoma, LPS: Liposarkoma, LMS: Leiomyosarcoma, TRUS: Transrectal ultrasonography, CT: Chemotherapy, RT: Radiotherapy, PSA: Prostate specific antigen

kidney (3,4). This condition was attributed to the diagnosis in
early stages due to scrotal swelling in paratesticular sarcoma
and early presentation of patients with hematuria in bladder
sarcoma (2). Similarly, recurrence-free and progression-free
survival rates were higher in paratesticular cases than in renal
and prostate cases (60% vs 33.3%) in our study.
Retroperitoneal soft tissue sarcomas constitute 10-20% of
all sarcomas. Eighty percent of patients present with intraabdominal mass symptoms, and the second most common
symptom is pain. Since these masses do not show any
symptoms until they reach a large size, they are diagnosed
in the late period (10). The most common histological type
is LPS, which also has better biological course and prognosis

(11). However, tumor prognosis may vary depending on tumor
grade, size and stage (12). In our study, a patient with renal LPS
presented to the advanced clinical stage with bilateral lower
extremity edema because of a mass compressing the vena cava
at the time of diagnosis. The mass was resected completely by
radical nephrectomy + adrenalectomy and histopathological
grade was grade II according to FNCLCC. Following four cycles
of adjuvant CT, no recurrence or progression was observed in
the 44-month follow-up.
Prostate sarcomas are extremely rare and data about treatment
modalities and survival rates is based on case reports and
expert opinions. Surgical resection is the mainstay of treatment
in these cases, usually by cystoprostatectomy or total pelvic
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Figure 1. Kaplan-Meier survival curves of all cases according to histopathologic
grade

Figure 3. Kaplan-Meier survival curves of all cases according to tumor
localization

Figure 4. Kaplan-Meier survival curves of all cases according to tumor size
Figure 2. Kaplan-Meier survival curves of all cases according to pathological
subtype
LMS: Leiomyosarcoma, RMS: Rhabdomyosarcoma, LPS: Liposarcoma, SS: Synovial
sarcoma

exenteration. In a series of 21 patients, 1, 3 and 5-year survival
rates were reported as 81%, 43% and 38%, respectively (13).
LMS is the most common primary sarcoma of the prostate in
adults and constitutes 38-52% of primary prostate sarcomas.
It has a highly aggressive clinical course (14). Due to its rarity,
definitive treatment protocols have not been established yet.
Numerous publications have reported widespread metastasis
to the lung and liver in approximately one-third of patients at
the time of diagnosis or shortly after diagnosis. In addition to
surgical resection, multimodal treatment combinations such as
neoadjuvant or adjuvant CT and RT are recommended (8,14).
In our case, FNCLCC grade III LMS was diagnosed in the biopsy
performed due to high PSA level, and invasion of the anal canal
and pelvic floor muscles and lung metastasis were present at
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the time of diagnosis. In the patient whose general health status
could not tolerate surgery, RT + CT was applied to the prostatic
area for palliative purposes. The patient died at 3th month
following a rapid PSA progression.
The most common complaint in paratesticular sarcomas is a
painless scrotal mass that develops from the mesenchymal
elements of the spermatic cord, epididymis and testicular
sheath. RMS is the most common soft tissue sarcoma in
childhood and is the most common primary paratesticular
malignant neoplasm between seven and 36 years of age (mean
age 10 years) (15). It accounts for 80% of paratesticular tumors
under the age of 21 and and accounts for 24% in adults (16).
In our study, we observed the histopathological subtype of two
paratesticular RMS cases as ‘‘embryonal’’ with a better prognosis
and ‘‘spindle cell variant’’, which is considered a subtype of
it. The degree of sarcoma in both cases was II according to
FNCLCC. In both cases, adjuvant CT was performed following
radical orchiectomy. The mean follow-up was 50.5 months
(range = 39-62 months).
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In contrast to paratesticular RMS, there are fewer reported
cases of paratesticular LMS and LPS (17,18). Fisher et al. (17)
showed that recurrence and metastasis could be prevented in
low-grade paratesticular LMS cases by radical orchiectomy. In our
case, although radical orchiectomy + inguinal mass excision was
performed for complete excision, adjuvant RT was performed
because surgical margin positivity was observed. In our case,
which was higher grade according to FNCLCC, local recurrence
could not be prevented at the 4th month despite multimodal
treatment. Paratesticular LPS is mostly well differentiated and it
has been reported that the expected survival is longer (13,18). Our
patient with grade II paratesticular LPS was followed up without
radical adjuvant therapy after radical orchiectomy. No recurrence
or progression was observed in the 48-month follow-up.

in disease-specific survival. In addition, tumor size was reported
to be predictive of recurrence-free survival, and age, tumor
grade and tumor histology as independent predictive factor
of metastasis-free survival. Wang et al. (4) detected renal
sarcomas, female gender, presence of metastasis at diagnosis
and positive surgical margin status as poor prognostic factors
affecting recurrence-free survival. They reported the presence
of incomplete surgical resection and positive surgical margins
as poor prognostic factors affecting metastasis-free survival. In
a multicenter study with the largest series (53 patients) in our
country, male gender, advanced age (≥50 years), metastatic
stage at diagnosis, incomplete resection, FNCLCC grade III
cases and renal sarcomas were reported as poor prognostic
factors (26).

Since the role of retroperitoneal lymph node dissection
(RPLND) in paratesticular sarcomas has not been well defined,
controversial views are still available on the additional therapeutic
benefit (13,19,20). Therefore, in our patient with grade II,
spindle cell variant RMS with 10x8 mm diameter lymph node
in the left paraaortic area at the time of diagnosis, only CT
was applied instead of RPLND as adjuvant. No recurrence or
progression was observed in this patient at 62 months follow-up.

Cho et al. (13) reported 1, 3 and 5-year disease-specific survival
rates as 88.9%, 76.2% and 67.7%, respectively, whereas
Mondainia et al. (2) reported these rates as 85.9%, 62.0%
and 48.8%, respectively. Dotan et al (3). reported 5-year local
recurrence rate as 32%, metastasis-free survival rate as 60%,
and disease-specific survival rate as 56%. In the largest-scale
publication in the literature, Wang et al. (4) found a 5-year local
recurrence-free survival rate of 34.6%, metastasis-free survival
rate of 34.9%, and overall survival rate of 47.7%. In our median
follow-up of 23.5 (range = 4-62) months, we found that the
recurrence-free and progression-free survival rates were 50%
and the overall survival rate was 50%. Although our follow-up
duration and number of patients were more limited compared
to these studies, we observed similar rates.

MFH is very rare in the urinary system and usually progresses
rapidly. Mondainia et al. (2) reported the incidence of MFH in
their case series as 4.5% in all GUS and 11.1% in paratesticular
sarcomas (2). Size, depth and histopathological features of the
tumor are important factors for the development of metastasis.
Despite multimodal treatment, 3-year survival is approximately
40% (21). In our study, local recurrence occurred at 8th month
in grade III paratesticular MFH despite adjuvant CT after radical
orchiectomy. Although we do not know the overall survival
status of the patient who is out of follow-up, it is highly likely to
show progression in a short time.
SS constitute 1-3% of all malignant renal masses and 5-10% of
adult soft tissue sarcomas (22). Primary renal SS is much rarer,
and approximately 60 cases have been reported in the literature
to date (22). Primary renal SS often clinically mimics renal cell
carcinoma. Histopathologically, it is difficult to differentiate
from Wilms tumor, sarcomatoid kidney cell carcinoma,
hemangiopericytoma and undifferentiated carcinoma (23,24).
Although the rate of metastasis at the time of diagnosis has
been reported to be low in the literature (23,24), the prognosis
of renal SS is quite poor, regardless of the type of treatment
administered (13). Although the primary treatment approach is
surgical, the role of neoadjuvant or adjuvant CT in these cases
is not clear (24). The clinical course of our case was consistent
with this data and our patient developed metastasis in 2 months
following nephrectomy and died at the 5th month despite
metastasectomy and adjuvant CT.
Disease-specific survival rate in GUS is worse than in other
soft tissue sarcomas (25). This poor prognostic feature of GUS
can be explained by presentation at metastatic stage, highgrade tumor, larger tumor size and primary anatomical region
of involvement. In addition, heterogeneity between different
subgroups of GUS may lead to a significant difference in
prognosis among patients (13). According to the multivariate
analysis by Dotan et al. (3), increased tumor size, incomplete
surgical resection, positive surgical margin and presence of
metastasis at the time of diagnosis lead to a significant decrease

In our study, local recurrence-free survival was significantly
higher in grade II sarcomas compared to grade III according to
FNCLCC classification. Cho et al. (13), in their series, reported
that tumor grade had a poor prognostic value on disease-specific
survival (27). Mondainia et al. (2) reported 5-year survival rates
as 100% for FNCLCC grade ≤II and 27.4% for FNCLCC grade
>II. In the same study, disease-free survival rates were 100%
for tumor size ≤5 cm and 11.2% for tumors >5 cm. In several
publications using the American Joint Committee on Cancer
Classification for pathologic tumor grading, 5-year diseasespecific survival rates for low-grade and high-grade tumors
were 99% and 87%, respectively, for tumors <5 cm. The same
rates were 64% and 48%, respectively, for tumor size ≥5 cm (3,
28). In our study, during median 23.5 (4-62) months followup, we found the disease-specific rates to be 100% and 50%
in grade II and III patients, respectively. When we evaluated the
effect of tumor size, localization and histopathologic subtype
on survival, we could not observe a statistically significant
difference. However, we cannot ignore the fact that our shortterm follow-up period and the small number of patients limit
our ability to perform a better analysis. In some publications, it
has been stated that grade III cases may benefit from adjuvant
CT (29,30). Wang et al. (4) reported the absence of adjuvant CT
as an independent predictor of poor survival. In our study, four
patients in grade III in our study had recurrence and progression
despite adjuvant CT and/or RT.
Study Limitations
The retrospective design of our study, the limited number of
patients, therefore the lack of randomization, the short followup period, and the follow-up results belonging to a single
center are the main limiting factors.
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Conclusion
GUSs are a rare group of tumors. Complete surgical resection
plays a major role in improving survival in these patients.
Survival rates may increase in localized resectable masses with
the contribution of adjuvant therapy. The prognosis is poor
especially in patients with metastatic disease, prostate sarcomas,
MFH and SS. According to our findings, FNCLCC grade is the
most important prognostic factor determining recurrence in all
adult GUS cases. Therefore, combined multimodal treatments
provide a very limited therapeutic effect, especially in grade
III sarcomas. Further prospective, randomized, controlled,
multicentre, large-population studies with longer follow-up
periods are needed to identify prognostic factors that affect
survival. To identify specific neoadjuvant or adjuvant therapies
according to the tumor subtype are also required.
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