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Background: Genitourinary (GU) sarcomas are rare
soft tissue malignancies, comprising around 2% of all
GU cancers. Due to their rarity, limited data exist
on optimal management and long-term outcomes. This
study presents a 25-year single-institution experience,
evaluating clinical presentation, treatment strategies,
and survival outcomes, aims to identify trends over time
and potential predictors of prognosis.

Methods: A retrospective review was conducted of
patients aged >18 years diagnosed with GU sarcomas
at the University of lowa Hospitals and Clinics (1998-
2023). Data on tumor subtype, staging, histopathology,
treatment modalities, and survival outcomes were ana-
lyzed. Kaplan-Meier analysis estimated recurrence-free
survival (RFS) and overall survival (OS).

Results: Among 33 cases, the most common presen-
tations in order of frequency were liposarcoma (LPS)

(n = 15), leiomyosarcoma (LMS) (n = 12), rhab-
domyosarcoma (RMS) (n = 5), and angiosarcoma
(n = 1). Paratesticular tumors (n = 23) were most
frequent, followed by bladder (n = 5), prostate (n = 2),
and kidney (n = 2). The median age was 51 for LMS,
60 for LPS, and 24 for RMS. LMS had higher stage
(66.67%), grade (83.33%), recurrence (25.00%), and
mortality (41.67%) rates compared to LPS (recurrence:
13.33%, mortality: 20.00%). At 36 months, RFS was
63% (95% CI: 39%—79%), and OS was 81% (95% CI:
57%—-92%) for the entire cohort. Follow-up duration was
19.9 months for LMS and 33.8 months for LPS.
Conclusion: Surgical resection remains the mainstay
of treatment for GU sarcomas. Margin status, tumor
grade, and size are key prognostic factors. LMS carries
the highest recurrence risk, and RMS exhibits aggres-
sive progression. Further investigation into targeted
therapies is warranted to improve outcomes.

Key Words: genitourinary sarcomas, surgical
oncology, immunotherapy, targeted therapy,
survival outcomes

Introduction

Genitourinary (GU) sarcomas are rare soft tissue
malignancies originating from embryonic mesoderm,
comprising around 2% of all genitourinary malignan-
cies.! Among the sarcomas affecting the GU tract, the
majority are leiomyosarcomas (LMS), liposarcomas
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(LPS), rhabdomyosarcomas (RMS), and carcinosar-
comas. Rare subtypes include clear cell sarcoma,
fibrosarcoma, dermatofibrosarcoma, angiosarcoma,
malignant fibrous histiocytoma, and undifferentiated
sarcoma.”” Due to the rarity of GU sarcomas, few
studies regarding management have been published
to date. The largest series, using the Surveillance, Epi-
demiology and End Results (SEER) 18 database study,
was comprised of 3007 patients.” Another notable
series was reported from Memorial Sloan Kettering
Centre which included a sample size of 43." There
have also been studies reported outside the US, such
as in Italy (sample size 22)," China (sample size 188),’
Korea (sample size 18)" and Japan (sample size 155).°
These studies mainly focused on the overall survival
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(OS), margins, grades, prognosis and recurrence,
focusing on statistically significant factors.

Our study is a descriptive study outlining the
experiences in our institution, aiming to provide
a glance into unexplored aspects of adult GU
sarcomas. A critical area of interest is the long-
term follow-up data on different sarcoma subtypes
treated with surgical resection in combination with
various therapeutic modalities. Understanding the
impact of these multimodal treatment strategies on
OS, disease-free survival, and recurrence rates is
essential for optimizing patient outcomes. The treat-
ment landscape for sarcomas is rapidly evolving,
driven by advancements in diagnostics such as next-
generation sequencing (NGS) and comprehensive
genomic profiling. These technologies help identify
genetic alterations in TP53, RB1, and ATRX, as well
as actionable mutations and fusion genes in ALK
and NTRK. Additionally, tumors can be evaluated
for the expression of specific markers like PD-L1,
enabling the potential for more targeted and per-
sonalized therapy options. Thus, in our paper we
have highlighted the immunohistochemistry staining
status of different GU sarcomas and explored their
potential associations with clinical outcomes.

Materials and Methods

Search characteristics

After gathering proper approval from the University
of Jowa Human Subjects Office Institutional Review
Board-1 (IRB-1) under Genitourinary Retrospective
Umbrella Projects Institutional Review Board (IRB)
(Approval number 201404766), the University of
Iowa Hospitals and Clinics (UIHC) Electronic Med-
ical Records (EMR) from the years 1998-2023 were
queried for GU sarcomas in patients aged 18 and
above, involving the prostate, bladder, kidneys, and
paratesticular region. Gynecological and retroperi-
toneal sarcomas were excluded from the search.

Pathologic grading and staging

All sarcomas were reviewed by specialized soft-tissue
pathologists at the University of lowa. Sarcomas were
categorized into different subtypes based on the pre-
dominant tissue type, microscopic features of cellular
and nuclear pleomorphism, and immunohistochem-
istry stains. Grading of the tumor was done based
on the Fédération Nationale des Centres de Lutte
Contre le Cancer (FNCLCC) grading into a low grade
(G1), intermediate grade (G2), or high grade (G3).
The FNCLCC system is based on 3 factors: degree
of differentiation, mitotic count, and tumor necrosis,
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with each factor being assigned a score of 1 to 3.
The sarcomas were staged in accordance with the
American Joint Committee on Cancer (AJCC) Tumor
Node Metastasis (TNM) system for soft tissue sar-
comas. Detailed tumor characteristics are provided
in Table 1.

Statistical analysis

Survival probabilities were estimated and plotted
using the Kaplan-Meier (K-M) method. Estimates
along with 95% pointwise confidence intervals (Cls)
were reported. Recurrence-free survival (RFS) was
defined as the time from when the patient was
disease-free to recurrence. Otherwise, patients were
censored at the last disease evaluation. Patients still
alive were censored at the last known point of being
alive, non-cancer-related deaths were also counted
as a censoring event. Using this data, descriptive
tables (Tables 2 and 3) were generated, and univariate
analysis of different risk factors was performed. Due
to the small sample size, further subgroup analysis
on RFS and OS could not be done. Neither was it
possible to do a multivariate analysis of the risk
factors affecting prognosis. All statistical tests were
performed using SAS v9.4 (SAS Institute, Cary, NC,
USA) software.

Results

Patient characteristics

There were 4 types of sarcomas in this patient cohort
with the commonest being LPS and LMS, other sub-
types include RMS and angiomyosarcoma. There
were 12 reported cases of LMS, 15 cases of LPS, 5 cases
of RMS (with 3 alveolar subtypes), and 1 angiosar-
coma. Based on the site of origin, the most frequent
location of origin/organ system involvement, was
paratesticular (n = 23), bladder (n = 5), prostate
(n = 2) and kidney (n = 2), prostatic urethra (n = 1).
Among the LPS 7 were well differentiated and 8 were
de-differentiated.

Median age for diagnosis was 51 years (range: 21—
79) for LMS, 60 years (range: 36-89) for LPS, 24 years
(range: 20-71) for RMS. The median tumor size for
LPS was 8.7 cm (range: 3.0-17.3 cm) in the greatest
dimension compared to 5 cm (range: 1.2-15.0 cm) for
LMS, and 5.0 cm (range: 4.2-10.3 cm) for RMS.

LMS tended to have a higher grade on diagnosis
(intermediate and high grade: n = 10, 83.33% of total
vs. n = 8/15, 53.33% for LPS). Two patients with
LPS developed recurrent disease after resection of a
presumed lipoma.
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Adult urologic sarcomas: a single institution experience over 25 years

TABLE 2. Outcomes for patients who achieved remission

Covariate Statistics Level Total Diagnosis
N =28
Leiomyosarcoma Liposarcoma  Rhabdomyosarcoma
n=11 n=14 n=3
Recurrence No 22 8(72.72) 12 (85.71%) 2 (66.67)
Yes 6 3(27.27) 2(14.28%) 1(33.33)
Status Alive 21 7 (63.63) 12 (85.71) 2 (66.67)
Dead 7 4 (36.36) 2 (14.28%) 1(33.33)
Time from Median 0.9 0.6 (0.0-35.3) 1.2 (0.0-7.9) 4.2 (0.0-13.9)
Diagnosis to (Min- (0.0-35.3)
Remission Max)
(months)
Length of Median 31.3(0.1- 19.9(0.1-103.1) 33.8 (7.9-119.8) 93.4 (25.8-172.0)
follow-up (Min- 172.0)
(months) Max)

TABLE 3. Outcomes for patients who did not
achieve remission

Variable Level n=>5
No 1
Progression Yes 3
Missing 1
Dead 4
Status Alive 1

Presentation and treatment based on tumor

types

Overall

All patients underwent surgical resection with
curative intent (see Table 1 for detailed surgical
approaches). Surgical resections were classified as
macroscopically complete (RO and R1) or incomplete
(R2), and all macroscopically complete resections
were further classified according to whether the
margins were positive (R1) or negative (RO).
Patients were treated according to the opinion of
the institutional multidisciplinary tumor board.
27 patients (81.81%) achieved RO status after
initial surgery. The remaining 6 patients (GU-
09, 17, 21, 27, 32, 33; 4 of whom subsequently
died) had R1 status (microscopically positive
margins). Three (50.00%) of these (GU-21, 32, 33)
underwent repeat surgery to achieve RO status
where histopathology yielded residual sarcoma.
Following surgery, 4 patients (GU-1, 17, 25, 29)

were treated with adjuvant radiotherapy and 3
were treated with adjuvant chemotherapy (GU-09,
14, 16); 2 patients received both adjuvant chemo-
radiotherapy (GU-15, 33). It should be noted that 2
patients also received neoadjuvant chemotherapy
for downstaging of the sarcoma prior to surgery
(GU-14, 17). 4 patients presented with metastatic
disease (GU-9, 13, 15, 17), and 6 had regional lymph
node (GU-9, 15, 17, 27, 29, 33) involvement at the
time of initial diagnosis. Among them, the most
numerous were paratesticular sarcomas (n = 23)
often presented as an inguinoscrotal lump that
was often mistaken for hernia or hydrocele, scrotal
mass, recurrent scrotal swelling, or first noticed after
blunt trauma, thus requiring a 2nd look surgery for
oncologic margins (n = 17, 73.91%). 2 cases were
recurrent despite complete resection with negative
margins, with 1 being locally recurrent (GU-18) and
another progressing to disseminated intraperitoneal
metastatic disease (GU-32) leading to death. For more
detailed treatments and outcomes see Table 1.
Based on tumor subtypes:

Rhabdomyosarcoma (RMS)

GU-15 is a case of paratesticular RMS case that
presented with osseous metastatic disease. The
patient underwent surgical resection, adjuvant
VAC chemotherapy (vincristine, actinomycin D,
cyclophosphamide), radiotherapy, and autologous
bone marrow transplant, resulting in remission,
with no evidence of disease. GU-33 presented with
alveolar RMS (negative for fusion transcripts on
genetic testing) and had rapidly progressive disease
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despite surgery and chemotherapy. GU-16 with
TINOMO embryonal RMS was treated with radical
orchiectomy and adjuvant chemotherapy (4 cycles of
VAC), with an uneventful follow-up.

There were two cases of embryonal RMS (GU-14,
17) involving the prostate. All the cases presented
with lower urinary tract symptoms (LUTS) and
dysuria in a younger patient group (<25 years),
however, LMS solely presented with obstructive
symptoms whereas RMS had both obstructive
symptoms (GU-14, 17) and hematuria (GU-14).
Both GU-01 and GU-14 were initially attempted
resection via transurethral approach, but ultimately
required transition to a surgical resection followed
by adjuvant radiotherapy for LMS and neoadjuvant
chemotherapy VDC (Vincristine, doxorubicin, and
cyclophosphamide) and extended pelvic lymph
node dissection for the RMS. The patient with RMS
developed lung metastases after 2 years of treatment,
and subsequently underwent pneumonectomy
and chemotherapy (VDC/IE) (IE, ifosfamide and
etoposide). The patient’s disease recurred 1.5
years later and was treated with further palliative
chemotherapy, but the patient subsequently died.

Leiomyosarcoma (LMS)
Bladder LMS (n = 5) presented with LUTS in four
cases, hematuria or incidentally on imaging (GU-
03; Computed Tomography (CT): as a mass on the
outer wall with normal cystoscopy) due to pelvic
pain. The majority n = 3 (60.00%) were stage III and
high-grade tumors. There was one low-grade T1 LMS
(GU-03) which was treated with partial cystectomy,
the rest were treated with radical cystectomy and
pelvic lymph node dissection.

T2NOMOG3 renal LMS (GU-08) presenting with
a perinephric hematoma. The patient underwent a
right nephrectomy and robotic retroperitoneal lymph
node dissection. However, the patient passed 1 year
later due to post-operative complications of chylous
ascites; the patient had no evidence of malignancy
upon her death.

Liposarcoma (LPS)

In 13 cases (86.67%), LPS (out of total 15 cases)
was found incidentally after surgery for presumed
lipoma encompassing the spermatic cord. These cases
required 2nd look surgery (typically radical hemi-
colectomy with orchiectomy and high ligation of the
spermatic cord) with the aim of achieving microscop-
ically cancer-free margins. A residual focus of tumor
was identified in n = 6 (46.15%) cases. A total of
n = 4 (30.76%) of cases had proximal margins of the
resected specimens positive for tumor with n = 2

ARHAM ET AL.

(15.38%) cases being positive for tumor even after 2nd
look surgery. In select high-grade or T3 cases of LPS,
a robotic retroperitoneal lymph node dissection was
performed (n = 3,23.07%) to rule out metastatic nodal
spread. In all cases, the lymph nodes were negative
on histopathology.

Angiosarcoma (ANG)

There was a case of T3N1M1G3 angiosarcoma (GU-
09; hilar, retroperitoneal, and para-aortic metastasis)
which was treated with left radical nephrectomy,
adrenalectomy and retroperitoneal lymph node dis-
section as cytoreductive surgery and subsequently
treated with systemic chemotherapy for control of her
metastatic disease. At the last follow-up, the patient
was admitted to hospice care 2.5 years post-treatment
and subsequently was lost to follow-up.

Immunohistochemistry

Immunohistochemistry and testing for different
markers and chromosomal abnormalities were
performed on most, but not all, GU sarcomas. The
staining details are provided in Table 1. Most LPS
were assessed using fluorescent in situ hybridization
(FISH) for the presence of MDM2 and other
amplifications. Among the 16 total cases, 8 were
positive for MDM?2, 1 was equivocal, 2 were negative
and in cases, FISH was not done. Other amplifications
detected included CDK4 in 4 cases. The single case
of alveolar RMS tested negative for fusion transcript.
Most LMS tested positive for the presence of smooth
muscle actin and myosin and negative for other
markers including CK5/6, CD45, CD34, and CD 117
(details in Table 1).

Survival outcomes

During the median follow-up period of 19.9 months
(range: 0.1-103.1) for LMS, 3 patients developed the
metastatic disease (GU-05, 06, and 10: metastasis to
pleura, lungs, and liver; Table 1), compared to 2 cases
of LPS recurring (GU-18: recurring locally; GU-32:
recurring as disseminated peritoneal disease) over a
follow-up period of 32.1 months (range: 2.9-119.8)
and 1 recurrent case of RMS (GU-14: metastasis to
lung) over a median follow-up period of 93.4 months
(range: 25.8-172.0). Using K-M analysis, the RFS at
12, 24, and 36 months was 91% (95% CI: 70%—-98%),
83% (95% CI: 60%-93%) and 63% (95% CI: 39%—-79%),
respectively (Figure 1).

Among patients with no metastatic disease or
lymph node spread at presentation, 6 patients (n = 6
out of 26, 23.07%) died. Four had prior LMS and 1
each had RMS and LPS. Among patients who went
into remission, i.e., no residual disease radiologically
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FIGURE 2. Overall survival (OS) at 12, 24, and 36
months

post-treatment, 27.58% died (n = 8/29). By KM anal-
ysis, the OS at 12, 24, and 36 months was 100%, 91%
(95% CI: 69%-98%), and 81% (95% CI: 57%-92%),
respectively (Figure 2).

4 patients had metastatic disease and 3 had lymph
node involvement on presentation. Disease did not go
into remission, i.e., macroscopic disease is still present
or distant metastasis present in 4 patients (GU-09, 13,
17, 33). Among these patients, 3 patients died and 1
was in hospice (GU-09) 2.5 years after treatment on

the last follow-up.

Discussion

Liposarcoma

Paratesticular soft tissue sarcomas can arise from
the epididymis, and mesenchymal layers surround-
ing the testis and the spermatic cord.’” LPS are the
most common tumors (64%) of the paratesticular
region,’ often presenting as a nonreducible painless
inguinal lump.” In line with our series, other stud-
ies have also reported unplanned hernia surgery in
20.1% of cases (compared to n = 17/33, 50% cases)
for spermatic cord sarcomas necessitating additional
oncologic surgery.” Local recurrence is a common
occurrence for paratesticular tumors as circumferen-
tial negative resection margins are difficult to achieve,
with one study reporting an actuarial local recurrence
rate of 30% at 10 years and 42% at 15 years when
surgery is the sole treatment modality.” There exist
two approaches to resection, simple tumorectomy vs.
high inguinal resection. High inguinal resection offers
better outcomes in terms of needing re-resection in
the subcutaneous variant.” Thus, it has been adopted
as the standard of care. For the one local recurrence
of dedifferentiated intermediate grade LPS, pem-
brolizumab, salvage radiotherapy, and repeat surgery
were performed. Although the inked margins were
positive after repeat resection, CT shows no evi-
dence of local recurrence or metastasis at 36 months
follow-up.

While the presence of MDM2 and CDK4 amplifi-
cations suggests a more aggressive clinical course due
to their role in uncontrolled cell cycle progression and
inhibition of tumor suppressor pathways, they also
present potential pathways for targeted therapies.
Currently, palbociclib a CK4/6 inhibitor shows the
most promising results with a phase 2 trial demon-
strating 12 weeks Progression Free Survival (PFS)
of 66% in advanced dedifferentiated LPS."” Another
notable clinical trial NCT02343172 is currently assess-
ing the efficacy of an MDM2 inhibitor siremadlin
in combination with a CDK4 inhibitor ribociclib in
patients with advanced dedifferentiated liposarcoma
(DDLPS)."

Rhabdomyosarcoma

Although RMS do tend to present in the pediatric age
group, they can also present in adult patients account-
ing for 2%-5% of adult soft tissue tumors. Among the
subtypes of RMS, the embryonal subtype is the more
commonly found accounting for 60% of all RMS, with
a favorable prognosis.'” This contrasts with the less
common alveolar variant (accounting for 20%—-30%
of all RMS cases), which may harbor chromosomal
translocations involving the FOXO1 gene, such as the
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PAX3-FOXO1 fusion (t [2;13]) or the PAX7-FOXO1
fusion (t [1;13]) which have a more aggressive clinical
course and a worse prognosis."” The presence of the
PAX3/FOXO01 gene fusion in alveolar RMS is associ-
ated with a worse prognosis, having a 5-year OS of
7% in fusion-positive vs. 69% in fusion negative.'*"
In a SEER database study, the 1- and 5-year OS for
prostate RMS was 76.2% (51.9%-89.3%) and 33.0%
(12.8%-55.0%), respectively.” Prognostic factors for
RMS include older age (>21 years) or the presence of
distal metastasis at presentation. Interestingly, the site
of tumor origin is not associated with disease-specific
overall survival.® Treatment of adult patients with
non-metastatic RMS with prospective RMS protocols
has been shown to improve 3-year, 4-year, and 5-
year survival, with survival rates approaching that of
pediatric RMS."”

Adjuvant radiation has been shown to be ben-
eficial for the treatment of alveolar RMS with
microscopic positive margins. For paratesticular
tumors, ipsilateral retroperitoneal lymph node dis-
section (RPLND) is recommended, and Lymph node
(LN)-positive disease should be followed up by
radiotherapy to the para-aortic chain.” For RMS
of prostate/bladder, while cystoprostatectomy may
achieve local control, the high rate of rectal and uri-
nary dysfunction makes neoadjuvant radiotherapy
an attractive choice in unresectable disease, which if
followed by resection can result in acceptable urinary
and bowel function."”

Leiomyosarcoma

Predictors for decreased cancer-specific survival
(CSS) of LMS include increased patient age (with
patients >60 years having a dramatic decrease in
median survival’), size (>5 cm as an indepen-
dent prognostic factor for disease),”’ absence of
cancer-directed surgery, and the presence of distant
metastasis. While standard treatment for large LMS
of the bladder is radical cystectomy, smaller tumors

ARHAM ET AL.

can be managed with partial cystectomy or even
transurethral resection for bladder tumor (TURBT).”
There are few case reports in the literature that men-
tion smaller LMS (<4 c¢cm) managed with partial
cystectomy with no adverse oncologic outcomes.”
While there may be local recurrence (lower Disease
Specific Survival (DSS)) when tumors are managed
with TURBT, there are no long-term differences in
survival compared to cystectomy.”” For advanced
or metastatic LMS and LPS 1st line treatment is
chemotherapy with doxorubicin alone or combina-
tion doxorubicin-ifosfamide therapy, doxorubicin is
the standard first-line therapy with no other com-
binations yielding superior results.””* In patients
previously treated with anthracyclines, a combina-
tion of trabectedin with doxorubicin is recommended
as 2nd line therapy. LMS-04, a phase 3 random-
ized controlled trial (RCT), evaluated the efficacy of
current 1st line doxorubicin against a combination
of doxorubicin and trabectedin for metastatic LMS
with the highest reported PFS (12.2 months, 95%
CI: 10.1-15.6) in adult Soft Tissue Sarcoma (STS) till
date.”” Immunotherapy has yielded limited and con-
flicting results in the treatment of metastatic LMS
with an Overall Response Rate (ORR) of 0.10 (95%
CI: 0.06-0.17) and LPS (ORR: 0.11, 95% CI: 0.07-0.17)
in a meta-analysis, with current recommendations
placing them at 2nd or 3rd line therapy in certain situ-
ations.” Other newer therapies include pazopanib, a
multi-kinase inhibitor of vascular endothelial growth
factor receptor (VEGFR), platelet-derived growth fac-
tor inhibitor (PDGFi), and Cluster of Differentiation
CD 117 which has been shown to improve PFS in STS
including LMS in a Phase III trial (NCT00753688)"
(see Table 4 for the role of chemotherapy regimens in
LMS, LPS, and RMS).

In a study conducted at MD Anderson Can-
cer Center by Sexton et al, comprising largely
of LMS and RMS, it was concluded that mul-
timodal therapy with pre-operative chemotherapy

TABLE 4. Chemotherapy regimens and survival outcomes for sarcoma subtypes

Sarcoma type

Doxorubicin A + Ifosfamide

Leiomyosarcoma’*’

Gemcitabine + Docetaxel

Trabectedin

Chemotherapy regimen

Effects on survival (compared to standard
of care, placebo or alternative treatments)

PFS: 7.4 vs. 4.6 months; OS: 14.3 vs. 12.8
months (compared to doxorubicin)
0OS: 16.3 vs. 14.5 months (compared to
doxorubicin)

PFS: 4.2 vs. 1.5 months; OS: 12.4 vs. 12.9
months (compared to dacarbazine)
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TABLE 4. (Continued)

Sarcoma type

VAC (Vincristine, Actinomycin D,
Cyclophosphamide)
IVA (Ifosfamide, Vincristine,

Rhabdomyosarcoma™

Actinomycin D)

Ifosfamide A + Etoposide

Doxorubicin A =+ Ifosfamide

Liposarcoma’
Eribulin

Trabectedin

Chemotherapy regimen

Effects on survival (compared to standard
of care, placebo or alternative treatments)

Long-term EFS > 70% in localized RMS
Comparable outcomes to VAC

Used for high-risk/recurrent RMS; OS
impact under investigation
Improved OS in high-grade liposarcoma
with radiation and at high-volume centers
OS: 15.6 vs. 8.4 months (significant
improvement) (compared to dacarbazine)
PFS: 4.2 vs. 1.5 months; OS impact not
significant (compared to dacarbazine)

Note. PFS, Progression-Free-Survival; OS, Overall Survival; EFS: Event-Free Survival; RMS, rhabdomyosarcoma.

and radiotherapy resulted in appreciable tumor
necrosis and appreciable downsizing, respectively.””
Hence, this approach may be considered for locally
advanced LMS with a high chance of positive sur-
gical margin, as positive margins are associated
with a 0% 5-year survival rate.” Two of our cases
recurred within 2 years of achieving disease-free sta-
tus as metastasis to the lungs (commonest site of
metastasis)” and liver, and were treated with pem-
brolizumab. In a retrospective analysis conducted
at four Midwest Sarcoma Trials Partnership institu-
tions, immunotherapy (pembrolizumab, nivolumab,
combined pembrolizumab, nivolumab, and other
combinations) resulted in a radiographic partial
response in 45% of metastatic LMS cases.” One
patient developed progressive disease with hepatic
metastasis and bony pelvis involvement. Tissue sam-
pling showed extensive PD-L1 expression (Table 5),
hence, pembrolizumab and adjuvant radiotherapy
to the pelvis was prescribed. However, in spite of
treatment with pembrolizumab, death occurred at
4 months. One of the limitations of this study is
the small sample size (n = 3) of patients treated
with pembrolizumab, hence it is difficult to draw
conclusions from our outcomes. One patient with
high-grade (FNCLCC grade 3) spindle cell variant
LMS developed a solitary metastasis to the pleura
after achieving disease-free status (remission), which
was treated with palliative radiotherapy due to
advanced age and poor performance status.

One patient with paratesticular LMS developed
recurrence in the form of distal metastasis to the
pleura that was treated with radiotherapy. Our

patient demonstrated a mitotic count of >19/High
Powered Field (HPF) with tumor necrosis (<50%). A
second patient with paratesticular epithelioid LMS
was found to have metastatic disease to the liver, pos-
terior fifth rib, and lung. This patient was observed
initially and subsequently treated with doxorubicin
upon progression of the disease after about one year
of surveillance. The patient subsequently succumbed
to the sequela of brain metastasis and further progres-
sive disease at about 40 months after diagnosis.

Angiosarcomas

The kidneys are a frequent site of origin of sarcomas
within the genitourinary tract, ranking just behind
the paratestis.””” Renal sarcomas also have worse sur-
vival outcomes, possibly due to the high proportion
of high-grade tumors and anatomic location, with
DSS worse in the kidney compared to other GU sites.’
In the largest study to date on renal sarcomas based
on the SEER database, the CSS of renal sarcomas is
bleak, with a 5-year OS and CSS of 46% and 58% for
nonmetastatic disease.”” These renal sarcomas have
worse DSS in comparison to GU sarcomas from other
sites.” LMS are the most commonly found subgroup
of sarcomas found in the kidney,” having an OS of 28
months and a DSS time of 34 months.” In our series,
we had only one patient with renal angiosarcoma
(GU-09) who had undergone cytoreductive surgical
resection. There is some documented benefit to this
as, cytoreductive surgery combined with chemother-
apy remains a reasonable approach for metastatic
disease, with surgery improving survival benefit for
renal sarcomas from 10% to 40%.° However, the
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TABLE 5. PD-L1 staining status for GU sarcomas treated with pembrolizumab

Patient Histology PD-L1 staining status
number
1. GU-01 High grade PD-L1 tumor proportion
leiomyosarcoma, 9.2 score (TPS): low positive
cm (2-34+, 10%).
PD-L1 immune cell (IC)
staining: positive (5%).
2. GU-06 Leiomyosarcoma, PD-L1 tumor proportion
high grade (FNCLCC  score (TPS): low positive
grade 3 of 3), Mitotic (2%-3%, 1-2+)
figures number up to ~ PD-L1 immune cell (IC)
22 per 10 HPF staining: <5%
3.GU-18  LPS (dedifferentiated, = CD247 (PD-L1) positive

intermediate grade,

on genomic profiling

Site of metastasis

Lungs, liver, pelvis

Lungs

Local recurrence

Outcome

Death at 4 months
after starting
combined
pembrolizumab and
radiotherapy for
progressive disease
5 cycles of
pembrolizumab after
wedge resection of
metastatic lung
disease. No recurrence
at 4 months CT.
For refractory DDLPS:
Combined with

FNCLCC grade 2 of 3)

surgery, the patient is
now in remission.

Note. PD-L1: Programmed death-ligand 1; FNCLCC: Fédération Nationale des Centres de Lutte Contre le Cancer; LPS:
Liposarcoma; HPF: High Powered Field; CT: Computed Tomography; DDLPS: Dedifferentiated Liposarcoma.

outlook is only marginally improved, as in our case
(angiosarcoma arising within angiomyolipoma); the
disease progressed and the patient was on palliative
treatment upon the last follow-up 2 years later. Pri-
mary renal angiosarcomas, in general, have a poor
outlook with one-third of the cases being metastatic
at presentation and 2/3rd of non-metastatic patients
developing metastasis after surgical resection, with
the commonest sites being lung, liver, and bones.”’
Although previous studies have demonstrated a very
poor prognosis (DFS: 6.0 months, PFS: 2.0 months,
and OS: 5.0 months) with patients with metastatic
disease having a threefold increase in the risk of
death (HR = 3.27, p = 0.004), our case exhibited an
exceptionally good survival rate at the most recent
follow-up.”

Limitations of this study

While our study comprised an acceptable cohort,
due to the relative heterogeneity and variety in the
subtypes of GU sarcomas further subgroup analyses
could not be performed. There is a wide variation
in the survival outcome based on the initial stage,
grade, and subtype of the sarcoma. Hence, the cal-
culated OS may not be evenly applicable for all the
sarcomas. As a limitation, we acknowledge that while
we considered a Cox proportional hazards model, the
small sample size precluded its reliable application,

limiting our ability to perform a multivariate survival
analysis. Our study did yield a similar 3-year RFS
(66%) reported in other studies (63%) with a similar
sample size’ and higher 3-year OS (81%) compared
to studies with a similar sample size.” Furthermore,
each sarcoma responds differently to different treat-
ment modalities. For instance, while surgery alone
may be adequate for a well-differentiated LPS, RMS
may require pretreatment chemotherapy and radio-
therapy. Also, as previously noted, stage, grade, and
presence of metastasis are independent predictors of
mortality for GU sarcomas. Hence, OS and median
survival will differ based on the cancer staging.

Conclusions

For the majority of the GU sarcomas, surgery remains
the mainstay of treatment. Adjuvant chemo and
radiotherapy have also been determined to be an
important treatment modality for RMS. The prog-
nosis of sarcomas depends on size (<5 cm vs.
>5 cm), grade (well-differentiated vs. undifferen-
tiated), margins (for local recurrence), variant of
sarcomas (alveolar RMS, myxoid LPS), and presence
of metastasis at presentation. Based on anatomic loca-
tion, sarcomas originating in the kidneys have the
worst outcomes. LMS had the highest risk of distant

618 Copyright © 2025 The Authors. Published by Tech Science Press; 32(6); December 2025
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metastasis, RMS exhibited aggressive progression,
and LPS had favorable outcomes despite frequent
re-excision. Larger multicenter studies are needed to
refine personalized treatment strategies and optimize

long-term outcomes.
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