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ABSTRACT

Perivascular epithelioid cell tumors constitute a family of mesenchymal tumors
characterized by the concomitant expression of melanocytic and muscular markers.
Gynecological perivascular epithelioid cell tumors are rare, encompassing about 25%
of cases. Studies demonstrate an even rarer occurrence in the uterine cervix. In this
article, we report a case of malignant perivascular epithelioid cell tumors of the uterine
cervix in a young patient, managed with total hysterectomy with unilateral salpingo-
oophorectomy (due to suspected neoplasic involvement of the right ovary) and bilateral
pelvic lymphadenectomy. Due to limited data, diagnosing these tumors is challenging.
Given the uncertain biological behavior of this neoplasm, they should be considered
potentially malignant and require long-term follow-up, despite the potential for late local
recurrence and distant metastases. Surgical treatment involving complete resection of
the lesion with clear margins remains the recommended option for this type of tumor
until more consistent evidence can support adjuvant treatments.
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Rare gynecological entity: malignant cervical PEComa (perivascular epithelioid cell differentiation tumour) - challenges
in diagnosis, treatment and surveillance

RESUMO

Os tumores perivasculares de células epitelidides constituem uma familia de tumores
mesenquimais caracterizados pela expressao concomitante de marcadores melanociticos
e musculares. Tumores perivasculares de células epitelidides ginecoldgicos sao raros,
abrangendo cerca de 25% dos casos. Estudos demonstram uma ocorréncia ainda mais
rara no colo uterino. Neste artigo, relatamos um caso de tumor perivascular de células
epitelidides maligno do colo uterino em paciente jovem, tratado com histerectomia total
com salpingo-ooforectomia unilateral (por suspeita de envolvimento neoplasico do ovario
direito) e linfadenectomia pélvica bilateral. Devido aos dados limitados, diagnosticar esses
tumores é um desafio. Dado o comportamento biolégico incerto desta neoplasia, devem
ser consideradas potencialmente malignas e requerem seguimento a longo prazo, apesar
do potencial de recorréncia local tardia e metastases a distancia. O tratamento cirurgico
envolvendo resseccdo completa da lesdo com margens claras continua sendo a opgao
recomendada para esse tipo de tumor até que evidéncias mais consistentes possam
apoiar tratamentos adjuvantes.

Palavras-chave: Neoplasias cervicais uterinas; Neoplasias perivasculares de células epiteliéides;

Histerectomia.

INTRODUCTION

Perivascular epithelioid cell tumors, or PEComas,
represent a family of mesenchymal tumors
characterized by the simultaneous expression of
melanocytic and muscular markers."! Perivascular
epithelioid cells were initially described in renal
angiomyolipomas by Apitz, in 1943.1 However, the
concept of PEComa was introduced by Bonetti et
al., in 1992B1 - a tumor composed of cells with an
epithelioid appearance, clear eosinophilic cytoplasm,
and perivascular distribution.” Cells in PEComas are
organized around blood vessels and appear to be
part of their wall, sometimes infiltrating the smooth
muscle of small to medium-sized vessels. There are
several hypotheses attempting to explain the origin
of these cells, ranging from undifferentiated neural
crest cells expressing both melanocytic and smooth
muscular phenotypes, myoblastic cells undergoing
molecular alterations leading to melanocytic marker
expression, to an origin in pericytic cells.k

These tumors can arise in various anatomical
sites, including the kidney, lung, bladder, prostate,
pancreas, liver, falciform ligament/round ligament
of the liver, breast, skin, eyes, skull base, colon, soft
tissues, retroperitoneum, and the female genital
tract.® The differential diagnosis of these tumors is
broad, comprising benign tumors like leiomyomas
and lipomas, as well as malignant tumors including
malignant melanoma, clear cell carcinoma,
leiomyosarcoma, and liposarcoma.!®

Gynecological PEComas are rare, constituting
approximately 25 to 30% of cases of this tumor type,
with the uterine body accounting for the majority of
cases (close to 72% in the retrospective study by Liu
et al. (2019).”7 Studies demonstrate an even rarer
occurrence in the uterine cervix - approximately

10.5% of gynecological PEComas are located in the
cervix.F!

This study aims to report a case of malignant
PEComa of the uterine cervix, focusing on the rarity
of this tumor type, the proposed surgical treatment,
the pathologist's importance in the differential
diagnosis of this neoplasm, and the follow up of this
patient.

CASE DESCRIPTION

A 34-year-old female patient was referred by
a gynecologist to a surgical oncology service due
to vaginal bleeding and an expansive mass in the
uterine cervix evolving over 5 months.

The patient had 2 previous gestations. She
was using oral contraceptives and had a history
of discontinuing them due to vaginal bleeding.
A colpocitology had been previously conducted
(1 month prior to the consultation with surgical
oncology team), revealing cervical intraepithelial
neoplasia (CIN) Il/1ll. Upon speculum examination, a
large friable, bleeding, exophytic mass with necrotic
areas in the uterine cervix was observed, occupying
the entire lateral aspect of the vaginal canal,
rendering the cervical orifice unidentifiable.

Biopsy samples were collected from the mass,
and the histopathological report indicated a poorly
differentiated carcinoma, featuring clear and signet-
ring-like cells, requiring immunohistochemistry (IHC)
to confirm the lesion’s origin.

IHC was positive for estrogen receptor (EP1),
desmin (D33) in rare cells, focal alpha-smooth
muscle actin (1A4), weak and focal melan-A (A 103),
HMBA45, TFE3 (EP285 clone), weak p63 (DAK-p63
clone) in rare cells, vimentin (V9), and Ki-67 (MIB-1) in
approximately 20% of cells, consisting with PEComa.
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Pelvic magnetic resonance imaging (MRI)
revealed a solid ovoid lesion measuring 5 cm in
diameter, involving the uterine cervix and extending
approximately 3 ¢cm into the vaginal canal and no
signs of parametria, rectum or bladder infiltration.
(figures1and?2).Therewasnoevidenceofinvolvement
of lymph nodes involvement. Complementary image
exams including chest computed tomography (CT)
and upper abdominal MRI were performed for
staging, indicating no evidence of distant metastasis.
Colonoscopy showed no remarkable findings.

in diagnosis, treatment and surveillance

Figure 1. Sagittal MRI section of the pelvis showing an expansive
lesion in the uterine cervix, ovoid, in continuity with the vaginal
vault, without evidence of involvement of the parametrium and
regional lymph nodes.

Figure 2. Axial MRI section of the pelvis showing an expansive
lesion in the cervix, with a cleavage plane with the bladder and
rectum.

The patient was submitted to surgical treatment.
The initial idea was preserve both ovaries due to
patient age and histology, but in the transoperative it
was observed that the right ovary had an increase in
volume and a suspicious appearance for neoplastic
infiltration, despite the normal appearance at MRI.
We performed a total hysterectomy with unilateral
salpingo-oophorectomy and  bilateral  pelvic
lymphadenectomy (figure 3). The histopathological
report of the surgical specimen revealed a poorly
differentiated neoplasm with an epithelioid variant,
measuring 5.5 x 4.3 c¢m, consistent with PEComa.
None of the lymph nodes removed during the
procedure showed neoplastic involvement - 10 left
iliac lymph nodes and 14 right iliac lymph nodes. The
surgical margins were free from neoplasia.

Postoperatively, the patient showed good
progress and was referred for consultations with
clinical oncology and radiation oncology to discuss
adjuvant therapy options. It was decided not to
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Figure 3. Product of total hysterectomy with unilateral salpin-
go-oophorectomy and bilateral pelvic lymphadenectomy.

proceed with any form of adjuvant therapy for this
patient, who continues under clinical follow up,
showing no evidence of disease after 28 months.

DISCUSSION

Gynecological PEComas are rare, with the majority
being sporadic tumors, and a smaller percentage
associated with complex tuberous sclerosis (CTS).
PEComas of the uterine cervix are even rarer - only
16 cases have been reported in the literature until
now.l"" The present case represents the 17" case
of this tumor type described in the literature, and
Table 1 summarizes the main characteristics of all
these reported cases.

The first cervical PEComa was described by
Fadare et al., in 2004,® who also introduced the
term “PEComatosis”. PEComatosis refers to the
occurrence of perivascular epithelioid cell clusters
on the peritoneal surface, likely due to de novo
proliferation.

While most PEComas are benign, a subgroup
demonstrates aggressive behavior.M Histological
findings commonly associated with a more
aggressive behavior of the neoplasm include tumors
larger than 5 cm, infiltrative growth pattern, high
nuclear grade, and more than 1 mitosis per 50 high-
power fields (1M/50HPF). Malignant gynecological
PEComas can spread to the vagina, uterine tubes,
ovaries, bladder, and ureters, and can metastasize to
the lungs, and less frequently to the liver, intestines,
lymph nodes, and peritoneal cavity.*3 They may
also exhibit local recurrence, as described in a case
report by Yamamoto et al. (2010).1'"

In 2005, Folpe et al.”? analyzed 26 PEComas from
soft tissues and gynecological sites and defined
criteria  for malignancy (Table 2), categorizing
tumors as benign, uncertain malignant potential,
or malignant. Folpe's criteria are accepted in the
World Health Organization (WHO) classification.
WHO criteria for tumors of the female reproductive
organs serve as parameters that impact the disease
prognosis.l'! Other criteria for assessing malignancy
have been developed, such as Schoolmeester’s
criteria (2014)2" and the modification of Folpe's
criteria by Conlon et al. (2015).22 Conlon et al.l?2
compared the three criteria systems for assessing
malignancy in PEComas and reported that Folpe’s



Table 1. Cervical PEComa cases reported until now in literature.
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History of Folpe's criteria
Cases Age CTS/gene Tumor size for agressive Treatment Follow up
mutation behavior
Case 1 2.2.cm Total histerectomy 35 months,
with bilateral without
41 Yes Intra- None . .
Fadare et abdominal salpingo- evidence of
al., (2004)® PEComatosis oophorectomy recurrence
Case 2 - 21 months,
High nuclear Local excsion without
48 No 2cm and adjuvante . )
Folpe et al., grade radiothera evidence of
(2005)#! Py recurrence
Case 3 36 months,
28 No 3em None Histerectomy and \{\IIthOUt
Folpe et al., lymphadenectomy evidence of
(2005)*1 recurrence
Total histerectomy
Cosed Cervical o with bilateral
L Infiltrative . NI (no
25 No anterior lip . salpingo- : !
Azad et al., . margins information)
(2006)10 ulceration oophorectomy and
lymphadenectomy
2 early cervical
recurrences - 4
months
after the first
procedure, and
Case 5 7 months after
Cervical filtrati the d
Yamamoto 24 No membranous Infiltrative Local excision >econ
; margins procedure
etal., tissue
[11]
(2010) 12 months
after the
thirdprocedure:
without
evidence of
recurrence
Total histerectomy
with bilateral
Case 6 salpingo- 36 months
oophprectomy without
Bradshaw 46 No 3-4cm None + radiotherapy .
evidence of
etal., (external beam recurrence
(2010)®! radiation
therapy - EBRT) +
immunotherapy
Case 7 9cm
. s Death (8
Wagner et 61 No Pulmongry Size>5cm mTOR inhibitors months)
al, (2010)2 metastasis at
N diagnosis
Case 8 Total histerectomy
L et al 59 Yes  Non-specified NI W'sglgi‘fgfa' NI
(201 1)03 oophorectomy
continued...
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...continuation

Table 1. Cervical PEComa cases reported until now in literature.

Rare gynecological entity: malignant cervical PEComa (perivascular epithelioid cell differentiation tumour) - challenges
in diagnosis, treatment and surveillance

History of Folpe's criteria
Cases Age CTS/gene Tumor size for agressive Treatment Follow up
mutation behavior
Pelvic exenteration
with uterus,
Case 9 Vascular vagina, bladder 12 months,
5o No 12 cm invasion, and anal canal without
Natella et necrosis, high resection + evidence of
al., (2013)14 nuclear grade adjuvante recurrence
radiotherapy (28
fractions)
Case 10 .Multlpl.e Total histerectomy
bizarre gilant with bilateral
Zhang et 57 NI 3.3am cglls, necrosis, salpingo- NI
mitotic index 2
al., (2013)3 MFE/50HPE oophorectomy
Case 11 4cm Total histerectomy 36 months,
41 Yes Intra- Infiltrative with bilateral without
Celik et al., abdominal margins salpingo- evidence of
(2014)08 PEComatosis oophorectomy recurrence
Local
recurrence
Case 12 No Size >5cm, after 2 months
necrosis, .
Liu et al., 34 *TFE3 9cm infiltrative Mass resection Metastatic
(2014)07 mutated margins pelvic lymph
nodes after 5
months
Case13 Total histerectomy
Tajima 51 No 2.8cm None with b'|IateraI Sl
and Koda salpingo-
! oophorectomy
(2015)08
Case 14 No 36 months,
. without
Kovac et al., 43 *TFE3 3cm None Histerectomy evidence of
(2018)°! mutated recurrence
Silrffeil'?rjtﬁ/rgl Total histerectomy
Case 15 : . with bilateral 6 months,
margins, high salpingo- without
57 No 11 cm nuclear grade, ping .
Mateva et : oophorectomy evidence of
al.,, (2019)Mm NECrosis, and pelvic recurrence
! mitotic index > lvmobhadenectom
4MF/oHPF VTP y
Case 16 Total histerectomy 24 months,
55 S| 3em None with bjlateral \{vithout
Tang et al., salpingo- evidence of
(2023)120 oophorectomy recurrence
Total histerectomy
C with unilateral 28 months,
ase 17 Ipingo- without
34 SI 5.5cm Size>5cm >aiping .
our case oop.horectomy. evidence of
and bilateral pelvic recurrence
lymphadenectomy

NI = No information; CTS = Complex tuberous sclerosis.
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Table 2. Criteria for malignance assessment in PEComas.

Rare gynecological entity: malignant cervical PEComa (perivascular epithelioid cell differentiation tumour) - challenges
in diagnosis, treatment and surveillance

Schoolmeester's criteria

Folpe’'s modified criteria -

e ]
Category Folpe’s criteria (2005) (2014)21 Conlon et al. (2015)22
o None or one below
None of below criteria: o oo
s . Less than four below criteria:  criteria:
+ Size equal or higher 5cm . ) ' . .
- * Size equal or higher 5cm < Infiltrative margins
« Infiltrative growth pattern ; .
. . . * High nuclear grade * Size between 5 and 10
Benign * High nuclear and cellularity grade o
« Mitotic index > 1 M/SOHPE * Mitotic index > 1M/50HPF cm
. * Necrosis + Mitotic index 2-3M/50HPF
* Necrosis . . .
: . * Vascular invasion * Lymphatic and vascular
+ Vascular invasion ) .
invasion
o One of below criteria:
. One of below criteria: . :
Uncertain ; . * Isolated important atypia
: * Nuclear pleomorphism/giant .
malignant . +Size>10cm
. multinucleated cells o
potential . Size equal or higher 5 cm + Mitotic index equal or
q & higher than 4M/50HPF
Two or more below criteria:
. ; Four or more below
*Size equal or higher 5 cm L
) X criteria:
* Infiltrative growth pattern ) .
. . * Size equal or higher 5 cm .
. * High nuclear and cellularity ; Any grade of necrosis or
Malignant * High nuclear grade o
grade « Mitotic index > 1M/50HPE two or more above criteria
+ Mitotic index > 1M/50HPF .
: * Necrosis
* Necrosis

* Vascular invasion

*Vascular invasion

Adapted from Mateva et al., (2019)". TM/50HPF = 1 mitosis per 50 high-power fields.

criteria (both original and modified) demonstrated
high sensitivity and negative predictive value when
compared to Schoolmeester's criteria. However,
PEComas deemed malignant by Schoolmeester’'s
criteria exhibited earlier recurrences.??

There is a correlation between the development
of PEComas and tuberous sclerosis complex, a rare
genetic disease that can lead to the formation of
multiple tumors (mostly benign) in various parts of
the body, including the brain, skin, kidneys, heart,
eyes, and lungs. In tuberous sclerosis, a mutation
occurs in the TSC1 and TSC2 genes, located on
chromosomes 9 and 16, respectively. In PEComas,
mutations in the TSC gene can also be found, with
27% in TSC1 and 73% in TSC2, both in cases related
to tuberous sclerosis complex and sporadic cases.!"®!
The TSC genes are involved in regulating the PI3K/
mTOR signaling pathway, which may explain the
promising results obtained in PEComa treatment
with mTOR inhibitors such as sirolimus, temsirolimus,
and everolimus.’! The association with tuberous
sclerosis is more significant for angiomyolipomas
and lymphangioleiomyomatosis than for gynecologic
and soft tissue PEComas. In the present case, there
was no investigation of somatic mutations in the
patient's tumor or searching for tuberous sclerosis
complex, as she was attended within a context of a
public health system with limited resources.

Another potential genetic alteration that
may lead to the development of PEComas is the
fusion/translocation of the TFE3 gene. These
tumors typically affect younger patients without
an association with tuberous sclerosis complex,
displaying predominantly alveolar architecture and
epithelioid cytology, low-grade nuclear atypia, rare
mitoses, and minimal immunoreactivity to muscle
markers.52% Liu et al. (2014)"” reported a case of
uterine cervix PEComa with TFE3 gene alterations
in a 34-year-old patient who experienced local
disease recurrence after resection and pelvic lymph
node metastases, supporting the neoplasm’s more
aggressive biological behavior. This raises questions
about the inclusion of TFE3 fusion/translocation as
criteria for a worse prognosis and a more aggressive
course of the disease, increasing the likelihood of
tumor malignancy. The true pathogenic contribution
of TFE3 gene alterations in the context of PEComas
remains uncertain, and due to its rarity, establishing
therapeutic options based on this, as seen with TSC1
and TSC2 genes, becomes challenging.!'”]

Histologically, PEComas exhibit clear or granular
cytoplasm and typically organize in a perivascular
pattern, concurrently expressing myogenic markers
such as smooth muscle actin (SMA) and melanocytic
markers (HMB-45 and Melan-A). They present as
circumscribed masses with both solid and cystic
components, with rare involvement of adjacent
structures or organs.®
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The clinical presentation is not specific, including
symptoms such vaginal bleeding, pelvic/uterine
masses, and pelvic and abdominal pain. Due to
vaginal bleeding, cervical PEComa patients may also
experience anemia.” It is important to consider that
the patient's signs and symptoms vary based on the
tumor's size, location, and potential metastases.
1231 Uterine rupture and hemoperitoneum are rare
presentations of this tumor type.?* In this case, the
patient presented with the most common symptom
- vaginal bleeding, attributing it to the discontinuation
of oral contraceptives. This symptom can be attributed
to a lot of pathologies of female genital tract, which
contributes to difficult and postpone the diagnosis.

in diagnosis, treatment and surveillance

PEComa constitutes a group of neoplasms
with a challenging diagnosis, given their rarity and
immunophenotypic and morphological overlap with
other benign and malignant tumors.! On clinical
examination, cervical PEComa may manifest as a
solid, friable mass or a polypoid lesion.F!

There is still limited data regarding colpocytology
in cervical PEComa.”! To date, only two cases of
cytological diagnosis of cervical PEComa using
conventional methods have been described in the
literature.”? Stone et al.l'® reported the presence of
a uniform population of loosely cohesive cells with
clear, fragile cytoplasm, uniform nuclei with finely
stippled chromatin, and a single prominent nucleolus
in a cytological examination of a lesion later biopsied
during conization and diagnosed as PEComa through
immunohistochemistry (IHC).®! The second case was
reported by Tajima and Koda (2015)"®in a 51-year-old
patient with abnormal genital bleeding, exhibiting the
same cytological findings previously reported by Stone
et al.l"® Other methods are being explored to assist in
the diagnosis of cervical PEComa. Tang et al. (2023)
29 reported a case of cervical PEComa in a 55-year-
old patient initially identified through liquid-based
cytology, subsequently confirmed through biopsy
with histopathological analysis on paraffin block,
IHC, and fluorescence in situ hybridization (FISH).
In liquid-base cytology, the findings were similar to
those in conventional cytology reported by Stone et
al.'8 and Tajima and Koda (2015),1"® with atypical cells
showing minimal cohesion, arranged individually or in
clusters, exhibiting epithelioid morphology, abundant
clear cytoplasm, and oval or round nuclei with finely
stippled chromatin.i2

Regarding imaging studies, on ultrasonography,
cervical PEComa can be characterized by a
heterogeneous area with well-defined margins or
a hyperechoic appearance without a clear cleavage
plane with the adjacent uterus and rich central
vascularity.® On CT, malignant PEComas may appear
as a hypodense or isodense mass without contrast,
but with significant homogeneous or heterogeneous
enhancement after contrast administration.”” MRI
provides better definition of the lesion's internal
structure,™ revealing a heterogeneous hypointense
mass on T1 and iso- or hyperintense on T2.24 Natella
et al. (2013)"'“ reported the use of positron emission
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tomography-computed tomography (PET-CT) with
18-FDG (fluorodeoxyglucose) to complement local
staging and exclude distant metastases in a patient
with a huge cervical PEComa.l'¥ PET-CT can also be
useful in assessing treatment response and follow up
of patients with malignant PEComas, though data in
the literature are scarce.’?*

The differential diagnosis of uterine PEComas is
broad and includes mesenchymal neoplasms with
epithelioid characteristics, with emphasis to smooth
muscle tumors, endometrial stromal sarcomas, and
malignant metastatic melanoma.?4

The mosteffective treatmentis notwell-established
yet due to the rarity of cervical PEComa.l*® Another
challengeintherapeutic planning for this type of tumor
is that the majority are diagnosed postoperatively.!”
Complete surgical resection with clear tumor margins
is considered the optimal therapeutic approach;
however, there is heterogeneity in the proposed
surgical procedures in the literature, ranging from
local resections to pelvic exenteration, as described in
Table 1. Total hysterectomy with or without bilateral
salpingo-oophorectomy should be considered in
patients with PEComas localized in the cervix or
spreading to it."®! In young patients with reproductive
desires, fertility-preserving surgery may be a surgical
treatment option, as described by Yamamoto et al.
(2010)""and our report. Larger tumors may require
more extensive resections, as reported by Natella et
al. (2013)," who performed pelvic exenteration due
to a bulky tumor of about 12 . The optimal treatment
choice for recurrent or metastatic disease remains
uncertain.”

Regarding adjuvant therapy with chemotherapy
and radiotherapy, studies have not consistently
demonstrated benefits in this scenario.l' Some
sporadic and syndromic tumors show inactivation of
TSC1 and TSC2 genes with subsequent mTOR pathway
activation. These tumors may respond to mTOR
inhibitor therapy, such as sirolimus and everolimus,
especially in the context of metastatic disease.!'®'2

Due to the rarity of these tumors, predicting their
clinical behavior becomes challenging.”? Despite
limited data, cervical PEComas should be regarded
as tumors with uncertain malignant potential and
require long-term follow-up due to the potential for
local recurrence and distant metastases," which can
occur several years (7-9 years) after surgical resection.
14 Regarding the chosen imaging method for
monitoring these patients, there is still limited data.
Mateva et al. (2019)" reported the follow-up of such
tumors using chest, abdomen, and pelvic CT every 6
months.

CONCLUSION

There are few reported cases of cervical
PEComa in the literature, with the present report
documenting 17 cases. Due to limited data,
diagnosing these tumors poses a challenge, and
given the uncertain biological behavior of this
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neoplasm, they should be considered of uncertain
malignant potential. These tumors require long-term
follow-up, notwithstanding the potential for late
local recurrence and distant metastases. Surgical
treatment, involving lesion resection with clear
margins, remains the recommended therapeutic
option for this type of tumor until more consistent
evidence can support adjuvant approaches with
chemotherapy, radiotherapy, and targeted therapy.
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