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Bladder perivascular epithelioid cell neoplasm: Review on
clinical features of this rare tumor
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Abstract

Perivascular epithelioid cell neoplasm (PEComa) is a rare mesenchymal tumor composed of histologically and
immunohistochemically distinctive perivascular epithelioid cells. They can arise in various localizations such
as the bladder. A total of 36 case reports regarding bladder PEComa have been described in the literature.
Eleven reviews regarding this tumor have been published in literature so far primarily focusing on anatomic
pathology. Through these reviews, it is known that in bladder PEComa, the melanocytic marker Human
Melanoma Black-45 is expressed in 100% of cases whereas variable expression can be seen in multiple other
melanocytic and myoid markers such as smooth muscle actin, Melan-A, CD117, S100, CD31, and CD34.
Since current reviews mainly emphasize anatomic pathology, we perform a review focusing on the clinical
aspects of PEComa at the level of the clinician. A manual electronic search of the PubMed/Medline and
Web of Science Core Collection databases was conducted. Search was done on (perivascular epithelioid
cell neoplasms [MeSH terms]) AND (Bladder). All case reports and reviews were encompassed until March
15, 2023, to identify studies that assessed bladder PEComa. The age of presentation is relatively low with a
median age of 37 years. There is a female predominance with a female/male ratio of 1.5. The tumor shows
no preference in anatomical localization within the bladder. Even involvement of the bladder neck, proximal
urethra, and distal ureter has been described. The clinical presentation consists in the majority of patients
of symptoms related to the urinary tract such as hematuria, dysuria, passage of urine sediment, frequency,
and urgency. Other symptoms include abdominal discomfort and dysmenorrhea. In clinical examination,
an abdominal mass can be found based on the size and location of the tumor. Further examination usually
encompasses cystoscopy due to the hematuria and radiological investigations such as ultrasound (US),
computed tomography, and magnetic resonance imaging. These radiological investigations reveal a
heterogeneous solid mass with clear borders. In our center, we performed a transvaginal US additionally
in a patient with bladder PEComa, which was the only investigation in our patient that concluded the mass
was located in the Retzius space. For treatment, transurethral resection of the bladder tumor and partial
cystectomy were both described in equal numbers. The choice of treatment depends on the localization
and size of the tumor. Follow-up consists of imaging, but clear guidelines on this matter are lacking. Bladder
PEComa is a rare condition and usually presents itself with nonspecific symptoms. Radiological investigations
will reveal the tumor, but the final diagnosis is based on cytological and immunohistochemical features.
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Adriaenssens, et al.: Clinical features of bladder PEComa

Since bladder PEComa is an entity with uncertain malignant potential, it is important to include this entity
in the differential diagnosis when a patient presents with lower abdominal discomfort and lower urinary
tract symptoms in combination with a mass in the pelvic region.
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INTRODUCTION

The World Health Organization defines perivascular
epithelioid cell neoplasms (PEComas) as
mesenchymal tumors composed of histologically and
immunohistochemically distinctive petivascular epithelioid
cells.l They were first desctibed by Bonetti ¢7 a/. in 1992,
in angiomyolipoma, clear cell “sugar” tumors (CSST),
and lymphangioleiomyomatosis.”” PEComas have been
documented in various anatomical localizations such as
liver, kidney, lung, and uterus. However, only 36 cases of
bladder PEComa are reported in the literature, which makes
it an extremely rare condition. Until now 11 reviews on
bladder PEComa were performed, most of them focusing
on pathology, i.e., cytological and immunohistochemical
features of the tumor. Through those reviews, we know
that most of the PEComas are composed of a mixture
of epithelioid cells and spindled cells, and that all cases
described consistently express the melanocytic marker
Human Melanoma Black-45 (HMB45).Pl However, there
is a clear paucity of data regarding clinical features as no
reviews focusing on PEComa emphasize these clinical
features. In our center, a patient was treated with bladder
PEComa which motivated us to review literature exploring
the clinical presentation, imaging features, treatment
modalities, and follow-up. This way we aim to improve
the diagnostic accuracy of this tumor with unknown
malignant potential at the level of the clinician in order to
better understand how this condition can be recognized or
when the suspicion of bladder PEComa should be raised.

MATERIALS AND METHODS

A comprehensive literature search was conducted using
the following databases: PubMed/MEDLINE (Ovid)
and Web of Science Core Collection were considered for
the collection of articles related to the topic of interest.
A flowchart of the selection process is depicted in Figure 1.
The primary key terms used during data collection
were “perivascular epithelioid cell neoplasms (Medical
Subject Headings terms)” and “bladder” using Boolean
logic (AND). Duplicated articles were excluded from the
study in advance. Based on these key terms and following
in-depth screening of the relevance of each article, only
articles relevant to this review were included. Articles
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were first screened and selected based on their abstract.
If relevant, studies were read in detail. Database searches
were supplemented by hand searching the reference lists
of eligible articles. Afterward, reports were assessed for
eligibility. Reports irrelevant after reading the manuscript
were excluded. Two reports were thus excluded since they
described PEComa not involving the bladder. There was
no date restriction on the searched articles with the last
search dated March 15, 2023.

During this systematic review, the main focuses were the
clinical presentation, imaging features, treatment modalities,
and follow-up.

DISCUSSION

Bladder PEComa is an extremely rare tumor with only
37 cases presented in literature so far, our case included.
Having such few cases makes it very hard to state clear
guidelines for clinicians on this tumor. Earlier reviews mainly
discussed cytological and immunohistochemical features
of PEComa, primarily focusing on pathologists. Wu e7 a/.
performed statistical analysis of immunophenotypes in the
published cases reporting these data, demonstrating 100%
expression of the melanocytic marker HVB45 (34/34).P)
In the case described by Zeng ¢ al. and in our case, both
tumors also tested positive for HMB45 expression,
thereby keeping the expression rate at 100% in bladder
PEComa. Second, based on the same data presented by
Wu ¢t al., we can state that 79.3% (23/29) of previously
presented cases, including our case, express smooth muscle
actin.Pl Furthermore, we see variable expression of multiple
melanocytic and myoid markers in bladder PEComa such
as Melan-A, CD117, $100, CD31, and CD34." Finally,
bladder PEComa might be associated with transcription
factor binding to IGHM enhancer 3-rearrangement, which
is not necessarily associated with poor outcome.F!

In this article however, our aim is to describe bladder
PEComa not based on cytological examinations but purely
based on clinical characteristics.

Demographic features
Bladder PEComa patients described in literature tend to
have a relatively low age with a median of 37 years, ranging

29
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Figure 1: Preferred Reporting ltems for Systematic Reviews and Meta-Analyses flow

from 16 to 78 years of age.’" Thereby, more than 80% of
cases (30/37) present between the third and fifth decades
of life. Concerning sex, bladder PEComa has a slight
female predominance with a female/male ratio of 1.5.
Based on our literature search, the size of bladder PEComa
varies from a small lesion of 0.6 cm to an enormous mass
of 18.8 cm.¥ Consequently, the median size of bladder
PEComa when diagnosed is 4.0 cm. The bladder tumor
can arise at almost every anatomical location and does not
really have a preferential site. Even involvement of the
bladder neck, proximal urethra, and distal ureter has been
described.®'” A wide overview of those characteristics is
presented in Table 1.

Clinical signs and symptoms

The majority of patients present themselves with
symptoms related to the urinary tract [Table 1]. Only
5 of the 35 cases in which the clinical presentation is
discussed report asymptomatic patients. In three of those
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asymptomatic patients the diagnosis was established
through in identical findings on MRI, US or physical
examination performed for other purposes.''™ Of the
two remaining asymptomatic patients, it is not described
how the diagnosis was established.”! Subsequently, it was
remarkable that in 13 cases, the patient had hematutia,
and in 12 out of 35 cases, the patient had some kind of
persistent lower abdominal discomfort upon presentation
at the physician’s office. Two patients presented themselves
with dysmenorrhea as the main complaint. Other clinical
symptoms desctibed are dysuria, passage of urine sediment,
urinaty frequency, odynuria, and urgency.l*'*"!

Imaging modalities

Cystoscopy

The imaging characteristics of bladder PEComa have
some specificity.'"” The most used imaging technique
in the described cases is cystoscopy (27/35). On
cystoscopy, PEComa of the bladder is often described
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as intraluminal polypoid solid masses with or without
pedicle. Furthermore, they show to be round-shaped
having yellowish to reddish-brown color [Figure 2].46!7
The lesions are also reported to be strongly vascularized.®'
Finally, on cystoscopy, extrinsic mass effect on the bladder
is seen in extraluminal PEComas.'*""}

Ultrasound

When US is performed in bladder PEComa, a heterogenic
mass with hyperechoic center and hypoechoic surroundings
is found."B Furthermore, the tumour is often described
as round or elliptic masses with clear borders."*!
Computed tomography and magnetic vesonance imaging
Computed tomography (CT) typically shows bladder
PEComa as sharply circumcised cystic or nodular masses.?!
Second, CT defines this tumor as hypervascularized with
abundant presence of vessels.*” On MRI, multiple cases
including a case of PEComa we had in our center report
iso-intense signalization on T1-weighted images and
heterogencous signals in T2-weighted images.'"! Again,
the soft-tissue mass is described to be sharply circumcised
with enhanced venous structures.'!

Alternative imaygying modnlities

One study performed positron emission tomography on the
bladder US showing a hypermetabolic mass.l'" In the case
of PEComa in our center, a transvaginal ultrasound (TVUS)
was performed. This has not been described in previous
reports so far. In addition, despite CT, MRI, US, and
cystoscopy, this preoperatively performed TVUS was the
only imaging modality to precisely locate the extraluminal
bladder PEComa in the Retzius space and not involving
reproductive organs. Therefore, TVUS proved itself
important in the exact localization and involvement
of possible surrounding tissues. Figure 3 provides

Figure 2: Example of Perivascular epithelioid cell neoplasm during
cystoscopy!'”
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characteristics of bladder PEComa on different imaging
modalities.

Treatment

When it comes to the treatment of bladder PEComa,
surgical resection is the performed intervention in all cases.
Transurethral resection of bladder tumor (TURBT) and
partial cystectomy are by far the most used techniques.
They were almost equally performed in the reported cases.
TURBT is especially used in cases where the intraluminal
tumor only invades submucosa or lamina propria. When
the tumor invades the muscular layers of the bladder wall
or has extraluminal extent, partial cystectomy should be
the treatment procedure of choice. So far, the literature
also describes five cases in which TURBT was followed
by partial cystectomy and one case in which TURBT was
followed by radical cystectomy [Table 2]. In four of those
cases, the subsequent partial cystectomy was performed
short after TURBT failed to remove the bladder PEComa
completely.'*'%22%1 In the fifth case, 6 months after
TURBT, an infiltrative mass invaded the entire thickness
of the bladder wall and a metastatic nodule in the sigmoid
colon was found. Therefore, radical cystectomy was
carried out and the nodule in the sigmoid colon was
synchronously resected. Unfortunately, 10 months after
initial TURBT, follow-up imaging showed widespread
abdominal masses that were considered metastasis. The
patient underwent palliative chemotherapy but succumbed
to disease 2 months later.?" The last case described
persistent postprocedural hematuria for which the patient
required continuous bladder irrigation. Progressively
worsening conditions necessitated emergent exploratory
laparotomy with transvesical tumor excision. Since cutting
edges were positive, a third surgical resection involving new
partial cystectomy with right pelvic lymph node dissection
was performed. Six months later, multiple PEComa

Table 2: Six cases in which transurethral resection of bladder
tumor was followed by additional surgical treatment

Case Treatment

Reason

Chanetal. TURBT + robotic-assisted Uncomplete removal of
laparoscopic partial cystectomy bladder tumour

Abou TURBT + partial cystectomy Uncomplete removal of

Ghaida et al. bladder tumour

Williamson ~ TURBT + radical cystectomy Recurrence and

etal. (6m after TURBT) and ChT widespread abdominal

metastasis found 6-10

months post-TURBT
Russell et al. TURBT + partial cystectomy Progressive worsening

and right pelvic node dissection clinical condition after

post-TURBT persistent
hematuria
Uncomplete removal of
bladder tumour
Uncomplete removal of
bladder tumour

Tarplin et al. TURBT + robotic laparoscopic
partial cystectomy
Tricard et al. TURBT + Radical cystectomy
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C 4-

Figure 3: Different imaging characteristics of bladder perivascular
epithelioid cell neoplasm in one patient. (a) Magnetic resonance
imaging T1 iso-intense mass with central necrotic component located
between anterior vaginal wall and right bladder wall. The mass is
sharply demarcated. (b) Computed tomography scan with intravenous
contrast medium showing a perivesical mass with cystic or necrotic
components and punctiform calcifications. (c) Ultrasound abdomen with
a large heterogeneous structure in the pelvis with hyperreflective center.
Differentiation between the mass and surrounding tissues is impossible
due to insufficient bladder filling. (d) Transvaginal ultrasound showing
a solid tumor with central necrosis. The tumor is located anteriorly of
the bladder and urethra in the Retzius space

metastases were found in the abdominal wall, lung, and
left hypochondriac lymph nodes.”!

In total, 18 patients first received TURBT as treatment for
bladder PEComa. Of those patients, six required additional
surgical resection consisting of partial/radical cystectomy.
In two of those patients, metastatic disease was found after
TURBT of which one required emergent laparotomy due
to persistent bleeding after TURBT and the other died
because of widespread metastasis. Although TURBT
is a minimally invasive way to treat bladder PEComa, it
should always be considered properly whether it is the best
treatment option. Avoidance of tumor seeding is essential
and the fact that bladder PEComas are described as vascular
lesions might also play a role in the decision-making.

Follow-up

Due to the few cases presented, clear follow-up guidelines
are lacking. When we, as clinicians, want to set up a
follow-up plan for a patient diagnosed with bladder
PEComa, the tendency of malignant degeneration of
the tumor is essential. Few things have been written on
this subject, and Folpe ez a/. proposed a classification for
malignancy of PEComas, mainly based on gynecological
tumors. The proposed criteria for malignant potential
are: >5 cm, infiltrative growth, high nuclear grade and
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cellularity, mitotic rate >1/50 high-power field (HPF),
necrosis, and vascular invasion.” In total, three of the
earlier published cases of bladder PEComa showed
metastatic disease status. In one case, the metastatic disease
consisted of skeletal metastatic lesions already there
on the first presentation.” In the two other cases, the
metastatic manifestation presented only after initial TURBT
treatment.”* When we compare the three cases with
metastatic disease, we notice that they have at least three
out of six criteria proposed by Folpe ez a/. that increase the
chance for malignant potential. Although most cases follow
a benign disease course, the follow-up plan must include
regular imaging to check for possible recurrence since three
of the presented cases had a malignant disease course. The
precise timing of those imaging modalities should depend
on the malignant potential. To estimate this potential, the
criteria proposed by Folpe ¢7 a/. can still be used. The case
of PEComa in our center had three out of six proposed
ctiteria (>5 cm, necrosis and mitotic activity >1/50 HPF).
Therefore, a board of experts decided to suggest strict
follow-up of 5-10 years after initial diagnosis with regular
CT thorax and abdomen or full-body MRI if the capacity
allows this technique to be used.

CONCLUSIONS

In this article, we reviewed the available literature for
valuable clinical information on bladder PEComa. This way
we want to provide the clinician tools to recognize bladder
PEComa, how to treat it, and how to organize follow-up
after treatment. Due to the uncertain malignant potential of
the tumor, it is important to include bladder PEComa to the
diagnostic landscape in selected cases. Most cases of bladder
PEComa present between the third and fifth decades of
life, with slight female predominance (female: male ratio is
1.5). Bladder PEComa can present itself asymptomatically,
but most patients present with hematuria and persistent
lower abdominal discomfort. On imaging modalities, it is
mostly described as a well-defined polypoid solid mass.
Concerning treatment, surgical resection remains the main
treatment option. TURBT and robot-assisted laparoscopic
partial cystectomy are equally used in the described cases.
Selection between both treatment options should be based
on the location and infiltration of the lesion. Besides, it
should be kept in mind that bladder PEComas are often
highly vascularized which could complicate TURBT.
Finally, to compose the follow-up plan, regular imaging
using cystoscopy, CT, or MRI depends on the potential
malignancy. Therefore, criteria (>5 cm, infiltrative growth,
high nuclear grade and cellularity, mitotic rate >1/50 HPE,
necrosis, and vascular invasion) proposed by Folpe ez al. can,
in our opinion, guide to estimate this potential.
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