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Perivascular epithelioid cell tumors (PEComas) are a
diverse group of mesenchymal neoplasms. While they
have been described throughout the genitourinary sys-
tem, PEComas are quite rare within the bladder. We
present the case of a 37-year-old male who presented in

clot retention and was found to have a bladder PEComa.
Staging images seemingly demonstrated solid tumor
confinement to the bladder and pelvis. Intraoperative
pathology revealed peritoneal metastasis. The patient
underwent a pelvic mass excision and partial cystec-
tomy. The patient had plans for adjuvant chemotherapy,
but later returned to the hospital and passed away from
acute hypoxic respiratory failure.
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Introduction

Perivascular epithelioid cell tumors (PEComas), first
described by Bonetti and colleagues in the early
1990s, represent a rare subset of mesenchymal neo-
plasms that arise from perivascular epithelial cells."”
This group includes clear cell “sugar” tumors,
angiomyolipomas, lymphangioleiomyomatosis, and
other perivascular epithelioid cell-derived tumors.'™
PEComas are immunoreactive for both melanocytic
and smooth muscle markers and are typically found
around blood vessels, where they appear to con-
tribute to vessel walls."*

The most common locations where PEComas have
been documented include the liver, kidneys, soft
tissue, and lungs. Within the genitourinary tract,
PEComas have been reported in the prostate, testis,
kidney, urethra, and the bladder.” In children, albeit
rare, PEComas have been associated with tuber-
ous sclerosis complex."” PEComas generally show a
higher incidence among women compared to men,
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with a 5:1 ratio, and typically occur in the fifth and
sixth decades of life. However, bladder PEComas
tend to present earlier in the third or fourth decade of
life with no significant gender differences.”* Patients
vary in presentation. Hematuria is the most common
complaint, with urinary hesitancy, urinary urgency,
polyuria, abdominal pain, and abdominal distension
also being reported.”* There have also been a few
asymptomatic cases where PEComas of the blad-
der were found incidentally via imaging studies for
workup of other presentations.

Bladder PEComas are typically benign in nature
and indolent in their growth. However, there are a
few reported cases in which bladder PEComas were
found to be malignant and metastatic (Table 1).-°
The current challenge involving PEComas is their
management, as surgical resection is the mainstay of
treatment for aggressive cases. Chemotherapy and
immunotherapy have shown mixed results in treat-
ing metastatic, unresectable tumors.”” Due to the
rarity of the disease and even smaller subset of
metastatic cases, very few patients and follow-ups
have been documented. Hence, it is difficult to char-
acterize the prognosis of bladder PEComas as less
than 50 cases have been reported so far in the medical
literature. In this report, we present the case of a
37-year-old male who presented to the emergency
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Perivascular Epithelioid Cell Neoplasm of the Bladder With Peritoneal Metastasis

FIGURE 1. Complex, heterogenous pelvic mass measuring 9.2 cm x 8.4 cm x 9.5 cm as shown on MRI of the
pelvis in axial (left pane), coronal (middle pane), and sagittal (right pane) views

department in clot retention and was found to have a
pelvic PEComa with bladder invasion.

Case Report

The patient in question is a 37-year-old male with a
history of human immunodeficiency virus with an
undetectable viral load, latent tuberculosis treated
previously with nine months of isoniazid and pyri-
doxine therapy, syphilis, obesity status post gastric
bypass, depression, and anxiety. The patient was ini-
tially evaluated at an outside hospital (OSH) where
a magnetic resonance imaging (MRI) scan of the
abdomen and pelvis revealed a 9 cm pelvic mass
(Figure 1). A biopsy was conducted, which was
consistent with a PEComa, with no evidence of a
malignant component at that time. He was admitted
to the OSH around one month later with hematuria
and found to be in clot retention. This was resolved
with Foley catheter placement and continuous blad-
der irrigation (CBI). The patient discharged to home
on hospital day 5. The patient presented to our ter-
tiary referral care center five days later following his
discharge, and less than 12 h after his Foley catheter
had been removed, where he was again found to be
in clot retention.

A 3-way 20-French urinary catheter was replaced
and hand irrigated, with return of clot material. The
patient was restarted on CBI overnight and taken
to the operating room the next morning for a clot
evacuation and transurethral resection of the bladder
tumor (TURBT). Approximately 1 L of clot material
was evacuated from the bladder. Diagnostic cys-
toscopy demonstrated most of the bladder dome to be
replaced by an ulcerated, necrotic mass. His trigone,
bilateral ureteral orifices, and lateral bladder walls
were spared. Samples of the mass were obtained via

TURBT and sent for pathological evaluation. Post-
operatively, the patient was resumed on CBI and
initiated on an aggressive regimen to control blad-
der spasms.

Following the operation, the medical oncology
and colorectal surgery teams were consulted. While
awaiting the pathology results, a positron emission
tomography (PET) scan was obtained to evaluate
for further pelvic invasion and distant metasta-
sis. This study demonstrated a “large heterogenous
peripherally hypermetabolic pelvic mass invading
the posterior wall of the urinary bladder and partially
compressing the rectosigmoid colon and right inter-
nal iliac vasculature without hypermetabolic nodal or
distal metastasis” (Figure 2). Pathology was returned
7 days later, confirming the diagnosis of a PEComa
as had been reported by the OSH. However, in this
pathological analysis, the PEComa was reported to
be malignant. Per the pathology report, “biopsy of
the mass shows a malignant spindle and epithelioid
neoplasm involving the wall of the bladder. The
tumor cells have a myoid appearance with abundant
eosinophilic cytoplasm as well as areas of clear cell
change. Cytologic atypia is present along with focal
hemorrhage and notable areas of necrosis. Mitotic
activity is markedly increased.” Notably, slides from
the previous mass biopsy provided from the OSH and
read at our hospital did not report any malignancy in
that sample.

Following the pathological analysis and PET scan,
multiple interdisciplinary discussions were held at
tumor board meetings to collaborate on the best
course of action for the patient. These discussions
focused on: the chance of a curative operation; the
possibility of an organ sparing operation vs. the need
for radical cystectomy; the best urinary diversion for
the patient if radical cystectomy was indicated; and
whether preoperative radiation therapy had any role.
After these meetings and extensive discussions with
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FIGURE 2. Heterogenous, peripherally hyperme-
tabolic pelvic mass shown on PET scan taken during
the patient’s index admission

the patient, the patient elected to proceed with a
partial cystectomy with a pelvic mass excision. If this
was not possible based upon intraoperative findings,
the patient elected for a radical cystectomy with an
ileal conduit creation. No preoperative chemotherapy
or radiation therapy was pursued.

The patient was taken to the operating room on
hospital day 12 for definitive surgical management.
Diagnostic laparoscopy revealed a friable pelvic
mass. Peritoneal inspection revealed what visually
appeared to be tumor implants. A portion of this
anterior peritoneal tissue was sent for urgent frozen
inspection, which was returned positive for malig-
nancy. With confirmed metastatic disease, the goal
of the operation shifted from curative to palliative.
Given the friable nature of the tumor, the deci-
sion was made to convert to an open procedure to
give better control and limit any further peritoneal
spread. An open pelvic mass excision (final pathology
in ) and partial cystectomy was performed.
The colorectal surgery team assisted intraoperatively
and ruled out rectal and distal sigmoid colonic
involvement. The rest of the surgery was performed
without major complication.

The patient progressed well postoperatively. He
was placed on an aggressive regimen to limit the
extent of his bladder spasms given the resection of
approximately one-third of his native bladder as part
of the pelvic mass excision. He was placed on CBI
postoperatively, which was gradually titrated down
until it was clamped on postoperative day 5. He was
discharged to home on postoperative day 7 with a 3-
way Foley catheter in place in case additional hand
irrigation needed to take place at home. At the time

E . & 2 F

FIGURE 3. (A-F) Clinicopathologic Features of
Malignant PEComa, (A): On gross examination,
the tumor reveals a gray-white cut surface with
areas of degeneration and focal hemorrhage (B): On
histopathology, low-power magnification reveals a
lesion composed of sheets of spindle cells (H&E 10x),
(O): Other areas display epithelioid morphology
(H&E 20x), (D): High-power magnification shows
frequent mitotic figures (H&E 40x), (EJF): On
immunohistochemistry, there is diffuse expression
of smooth muscle actin and variable expression of
Cathepsin-K (10x)

of discharge, the patient had follow-up plans in place
with both the urology and oncology services.
Further treatment options with the oncology
team were planned to involve upfront systemic
chemotherapy vs. further tumor excision with
hyperthermic intraperitoneal chemotherapy.
Genomic profiling was conducted in order to
determine tumor genetic markers to help guide
this decision and therapy choice. A comprehensive
genomic profiling (CGP) test including both DNA
and RNA was utilized, which reported on both
biomarker findings and genomic findings. This
testing revealed the bladder PEComa to have
microsatellite stability and a tumor mutational
burden of 5 mutations per megabase. It also
revealed alterations in platelet derived growth
factor receptor beta (PDGFRB) gene, mammalian
target of rapamycin (mTOR) gene, and loss of cyclin
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dependent kinase inhibitor 2A and 2B (CDKN2A/B).
While not studied specifically in bladder PEComas,
the testing indicated a possible therapeutic benefit to
the tyrosine kinase inhibitor sunitinib.

Unfortunately, the patient was readmitted to the
hospital with back pain, flank pain, and low-grade
fevers before this information could be utilized to
guide the patient’s treatment. This occurred one-
month after his initial discharge from our tertiary care
center. The patient proceeded to have a complicated
hospital course. He required bilateral nephrostomy
tube placement, and later developed acute hypoxic
respiratory failure (AHRF) requiring intubation. The
patient was subsequently extubated but continued
to decline from an overall functional status. After
multiple discussions involving the patient’s goals of
care, he was eventually transitioned to a comfort care
status. The patient passed away 10-weeks after his
partial cystectomy.

Discussion

PEComas represent an uncommon malignancy of
the genitourinary tract. Their infrequent presen-
tation within the urinary bladder has previously
been reported to be largely benign in nature and
responsive to simple resection. The above patient’s
presentation is exceptionally rare given the metastatic
nature of the lesion and the resultant patient mortal-
ity. We present this case in hopes of furthering the
literature for other urologic oncologists faced with
this neoplasm.

Our initial approach to this patient was guided
by both the OSH pathology, MRI and PET imaging,
and the results of the TURBT. The tumor was report-
edly benign, and preliminary imaging appeared to
indicate solid tumor confinement to the bladder and
pelvis. While awaiting the results of the TURBT
pathology, a PET scan was still obtained to assess for
metastasis. As noted above, the PET scan was “with-
out hypermetabolic nodal or distal metastasis”. The
pathology results of the TURBT returned showing
some malignant potential. Given the apparent lack
of metastasis and limited data reporting benefit of
neoadjuvant chemotherapy or radiation therapy, a
tumor board discussion between urology, oncology,
and radiology decided that pursuing a partial cystec-
tomy was prudent. The patient agreed with this plan,
but also was made aware of the possible need to con-
vert to a radical cystectomy with urinary diversion if
indicated intraoperatively. The speckled appearance
of the peritoneum on diagnostic laparoscopy was
apparent shortly after entering the abdomen, and

metastasis was confirmed shortly thereafter on frozen
inspection. In postoperative discussions, the patient
was very interested in pursuing systemic therapy, and
elected to proceed with genomic testing.

The genomic profiling test evaluated more than
400 DNA-sequenced genes and more than 250
RNA-sequenced genes. Results were classified into
biomarker and genomic findings. From a biomarker
standpoint, the genomic testing revealed the patient’s
PEComa to have microsatellite stability. Tumors with
microsatellite stability have been shown to be less
responsive to PD—1 immune checkpoint inhibitors
such as nivolumab and pembrolizumab as compared
to microsatellite unstable tumors. The genomic test-
ing also showed a tumor mutational burden (TMB)
of 5 mutations per megabase (i.e., 5 Muts/Mb) of
interrogated genomic sequence. PEComas have pre-
viously been reported to have a median TMB of
1.6 Muts/Mb.’ Studies have demonstrated a more
favorable response to PD—1 immune checkpoint
inhibitors with a TMB > 10.” As such, no possible ther-
apies were demonstrated from the biomarker analysis
of the bladder PEComa.

From a genomics standpoint, the testing identi-
fied alterations in the platelet derived growth factor
receptor beta (PDGFRB) gene, mammalian target of
rapamycin (mTOR) gene, and loss of cyclin depen-
dent kinase inhibitor 2A and 2B (CDKNZ2A /B). While
not studied in bladder PEComas, PDGFRB gene
mutations have shown a response to the small-
molecule tyrosine kinase inhibitor sunitinib in studies
of other genitourinary tumors such as renal cell
carcinoma. As such, the CGP testing recommended
possible therapy with this agent. Unfortunately, pro-
gression of the patient’s disease and decline in
overall clinical status prevented him from trialing this
therapy.

The current literature on malignant bladder PECo-
mas with metastatic disease is limited given the rarity
of this disease process. Russell et al.” compared nine
different cases of bladder PEComas using the clas-
sification schemata proposed by Folpe et al’ High
risk features of PEComas include size >5 cm, infiltra-
tive growth, high nuclear grade (>2) and cellularity,
mitotic rate > 1/50 HPF, evidence of necrosis, and
evidence of vascular invasion. PEComas with <2 high
risk features are considered benign; those with >2
high risk features are considered malignant. PECo-
mas > 5 cm with no other high risk features or
those with nuclear pleomorphism or multinucleated
giant cellsa are of uncertain malignant potential.”’
Our review of the literature identified 4 cases of
malignant bladder PEComas with metastatic disease
(Table 1). Parfitt et al. described a case of bladder
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PEComas with invasion into the small intestines.
Interestingly, the tumor described was <5 cm in size
and did not share many of the high-risk features
described by Folpe et al. The patient was treated
with partial cystectomy and a year-long course of
interferon alpha. The patient remained disease free at
4 years of follow-up.” Williamson et al. reported a case
initially treated with transurethral resection (TUR),
followed by radical cystectomy 6-months later. At
10-months post-TUR, surveillance imaging revealed
disease recurrence with abdominal metastasis. The
patient underwent salvage chemotherapy, but died
12-months post-TUR." Russell et al. reported the
case of a 27-year-old female who initially under-
went partial cystectomy, later followed by completion
cystectomy, pelvic lymph node dissection, and cre-
ation of a catheterizable continent urinary reservoir.
The patient had disease recurrence at 6-months with
metastases to the hypogastric lymph nodes, anterior
abdominal wall, and lungs, which were reportedly
treated with re-resection of these sites but further
follow-up was not reported.’ Palleschi et al. described
a case in a 65-year-old male who presented with
recurrent hematuria and back pain. The bladder
lesion was treated with TUR, but follow-up PET
imaging revealed concerning lesions in the lumbar
spine and left iliac crest. The patient underwent a
4-week cycle of gemcitabine, and was reportedly dis-
ease free at 6-months, although confirmatory biopsy
of the bony lesions was not reported.’

The increasingly mainstream application of CGP
is providing more therapeutic guidance for cancer
patients and their physicians, even in patients with
exceptionally rare tumors like the metastatic bladder
PEComa described above. Prior adjunctive thera-
pies for the treatment of bladder PEComas have
included chemotherapy and immunotherapy in con-
junction with surgical resection.”* Again, given the
rarity of these reports, the efficacy of these adjunctive
therapies cannot be statistically validated. Never-
theless, the prospective use of CGP will hopefully
elucidate more targeted therapies for this subset
of patients, and provide urologists and oncologists
adjunctive treatments when surgical resection alone
is not enough.
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