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Abstract: Perivascular epithelioid cell tumors (PEComas) are rare mesenchymal neoplasms
characterized by perivascular epithelioid cell proliferation. They can occur in various
organs, but colonic PEComas are exceptionally rare, showing diagnostic challenges due
to their nonspecific clinical presentation and similar features to those of other colorectal
tumors. We present a case of a 61-year-old female with defecation accompanied by blood
clots, initially diagnosed with a suspected tumor in the sigmoid colon. Despite initial
biopsy yielding non-informative material, repeat colonoscopy and imaging studies revealed
a malignant tumor with multinucleated giant (osteoclast-like) cells and probable p53
mutation, most likely of mesenchymal origin. Robotic surgical resection was performed,
and ultimately pathological examination refined the diagnosis as a malignant PEComa of
the colon. This case demonstrates the importance of considering PEComa in the differential
diagnosis of colonic tumors. Further research is needed to ascertain the clinical behavior
and optimal treatment for colonic PEComas.

Keywords: perivascular epithelioid cell tumor; PEComa; colon; rectal; gastrointestinal;
neoplasm; tumor; surgery; Versius

1. Introduction

Perivascular epithelioid cell tumor (PEComa) was first described in 1992 as a tumor
originating from perivascular mesenchymal cells [1]. These tumors typically develop in
the retroperitoneum, visceral organs, and abdominopelvic regions and commonly express
markers associated with melanocytic and smooth muscle cells [2]. PEComas are most
frequently diagnosed in middle-aged women, although a small number of cases have
been reported in children [3-11]. It is important to differentiate PEComas from gastroin-
testinal stromal tumors, leiomyosarcomas, metastatic melanoma, chromophobe renal cell
carcinoma, clear cell sarcoma, and other tumors characterized by clear cell components.

The clinical presentation of gastrointestinal PEComas is often nonspecific, with patients
commonly presenting with symptoms such as abdominal pain, gastrointestinal bleeding, or
obstructive symptoms. Due to the rarity of these tumors and their overlapping features with
those of other mesenchymal tumors, there are no typical clinical or imaging manifestations
or endoscopic characteristics to diagnose PEComas. Therefore, the diagnosis mostly relies
on pathological findings [12].

PEComas characteristically show co-expression of melanocytic markers (HMB-45,
Melan-A/MART1) and smooth muscle markers (SMA, desmin), with HMB-45 being the
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most sensitive and diagnostically useful marker. The coexpression of these markers, along
with the presence of TFE3 nuclear staining in some cases and negative staining for 5100,
and cytokeratin and CD117 (c-kit) staining, helps distinguish PEComas from other mes-
enchymal tumors such as GISTs and leiomyosarcomas [2,13]. A defining feature of these
tumors is the presence of somatic TSC1/TSC2 gene mutations, which result in uncontrolled
mTORCT signaling [14].

The primary treatment for PEComas and the prevention of local recurrence or dis-
tant metastasis includes the removal of the lesion [13]. The role of adjuvant therapy in
preventing recurrence or metastasis is not well-established, because these tumors are charac-
terized by high resistance to radiation and chemotherapy [14]. Furthermore, the prognosis
of colonic PEComas is variable, with some tumors demonstrating indolent behavior (as
shown in most cases), and others exhibiting aggressive clinical courses [15,16].

In this report, we present a case of PEComa arising in the colon, emphasizing the
rarity of this entity and the importance of considering PEComa in the differential diagnosis
of colonic tumors with difficult histological verification.

2. Methods

To conduct the search and review, the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guidelines were followed. A search of the PubMed
database was carried out using different combinations of the following keywords: (“perivas-
cular epithelioid cell tumor” or “PEComa”) and (“gastrointestinal tract” or “GI” or “cecum”
or “colon” or “colorectal” or “sigmoid” or “rectum”). Two authors (G.S. and M.K.) inde-
pendently identified relevant abstracts and then obtained the full-text articles for further
review. An additional manual search of the reference lists of the included studies was
performed to ensure a comprehensive search procedure (Figure 1).

Additional records
identified through other
sources (n=3)

Records identified through
database searching

(n=157)

4 ¥ Records excluded after
screening for relevance the

Potentially relevant records
(n=160) #| titles and abstracts (n=111)

A 4

Full-text articles excluded

Full-text articles assessed
(n=10)

for eligibility (n=49)

A\ 4

Reason: patient case not
included

Studies included in
qualitative synthesis
(n=39)

L r 1

Figure 1. PRISMA flow chart of literature search. PRISMA = Preferred Reporting Items for Systematic
Reviews and Meta-Analyses.

Data, including study characteristics (first author name and year), general data (patient
gender and age), symptoms, tumor characteristics (size, localization, metastasis), treatment,
and outcomes, were extracted from eligible studies.
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A case of primary colonic PEComa treated with colorectal surgery at Vilnius Univer-
sity Hospital Santaros Klinikos (Vilnius, Lithuania) was also included in the final table,
alongside those reported in the literature, and is presented as a separate case report.

The patient provided informed consent for surgical procedure and for publication
of the case report. As this was a retrospective observational study involving a literature
review, institutional review board approval was not necessary.

2.1. Clinical Case

A 61-year-old female patient had complaints of defecation with blood clots for about
3 days. The patient underwent a colonoscopy, during which a tumor in the descending
colon was found, narrowing the opening and bleeding upon contact. A biopsy was taken
from it, and histology revealed a fibrinous exudate (non-informative material); therefore,
a repeated colonoscopy was scheduled after a couple of weeks. The colonoscopy results
showed a 4 cm tumor in the sigmoid colon, located 35 cm from the anus. It was firm and bled
easily upon contact. The biopsy report revealed a malignant tumor with multinucleated
giant (osteoclast-like) cells and probable p53 mutation, most likely of mesenchymal origin.

Additionally, the patient underwent computed tomography scans of the chest, ab-
domen, and pelvis, revealing a longer sigmoid colon forming a loop in the left inguinal
area. Several small lymph nodes with a diameter of 7-8 mm were observed along the
inferior mesenteric artery, along with a few slightly enlarged infrarenal and para-aortal
lymph nodes up to 1 cm diameter in the abdomen. No metastases were observed in the
lungs or liver.

Considering all the examinations, it was decided to proceed with surgical treatment. A
robot-assisted sigmoid resection surgery was performed. A tumor of the sigmoid colon with
extramural growth was found during the operation. The tumor size was 3 X 3 X 3 cm, and
the tumor was mobile, non-penetrating. No signs of cancerous lymphangitis were found.
The sigmoid colon was removed, and intestinal continuity was restored. The specimen taken
during the operation was sent for further examination (Figure 2). No complications were
observed post-surgery. The patient with a satisfactory clinical condition was discharged home
six days after the surgery. There was no clinical or radiological evidence of recurrence or
metastases 9 months after surgery.

Figure 2. Removed part of the colon with the tumor.
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2.2. Pathologic Examination

Gross examination revealed a 23 cm colon segment containing a 2.5 x 3 x 4 cm
ulcerated, heterogeneous tumor with yellow and brown areas that bulged toward, but did
not penetrate, the serosa (Figure 3). The resection margins were negative. Thirty-one lymph
nodes were identified.

Figure 3. Gross pathologic specimen of sigmoid colon showing a heterogeneous tumor with yellow-
brown cut surface.

Microscopic examination demonstrated a tumor invading the mucosa, submucosa and
muscular layer, composed of solid areas of medium-to-large epithelioid cells with irregular
anisochromatic nuclei containing one to several prominent eosinophilic nucleoli. Giant cells
exhibited one to several pleomorphic nuclei with marginal chromatin and macronucleoli, ac-
companied by abundant bright eosinophilic or vacuolated PAS+/PASD+ cytoplasm (Figure 4).
The tumor showed areas of hemorrhage, with siderophages, and of focal necrosis, with ulcer-
ation of the luminal surface. Mitotic activity was 3/50 high-power fields. A perineoplastic
lymphocytic infiltrate with lymphoid follicles was present at the invasion front.

Figure 4. Histopathologic features of the colonic PEComa demonstrating sheets of epithelioid cells
with abundant eosinophilic cytoplasm, nuclear pleomorphism, and prominent macronucleoli. Note
the presence of a multinucleated giant cell in the center (H&E stain, x200 magnification).
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The immunohistochemical findings are presented in Table 1. The final pathological
diagnosis was malignant perivascular epithelioid cell tumor (PEComa) of the colon. Ac-
cording to the TNM staging system for visceral organ sarcomas, it was classified as follows:
pT1 (4 cm tumor confined to the colon wall), NO (0/31; all lymph nodes were negative for
metastasis), LVI-0 (no lymphovascular invasion), RO (tumor-free resection margins).

Table 1. Immunohistochemical findings of the primary colon PEComa case.

Markers Staining Intensity Positive Cells (%)
Cathepsin K ++ 100%
CD68 +/++ 5%
MIiTF +++ 10%
HMB45 ++ 2%
Vimentin +/+++ 30%
TFE3 +/++ 30%
Smooth muscle actin + 5%
CyclinD1 +/++ 40%
Ki-67 + 10%
Desmin ++/+++ 60%
MelanA/HMB + <1%
Pancytokeratin (AE1/AE3) — -
Caldesmon — —
Myogenin — —
MyoD1 - -
DOG1 — —
CD117 — —
5100 — —
SOX-11 — —
ALK1 — —
MUM1 — —

2.3. Results of the Literature Review

We identified 157 records through the database search and 3 additional records by
screening the references. In total, 160 articles were screened based on title and abstract.
After this initial screening, 49 full-text articles were reviewed, of which 10 were excluded
due to the lack of patient-specific data on PEComa. Ultimately, 39 articles were included,
providing information on 45 patients with primary colonic PEComa. Including our case,
the total number of patients analyzed was 46 (Table 2).
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Table 2. Review of case reports of colorectal perivascular epithelioid cell tumor.

Tumor Size (CT or

Authors Year Gender Age Symptoms Localization Metastasis Initial Treatment Outcomes
Colonoscopy)
Prasad et al. [17] 2000 Female 22 None (incidental) 3cm Cecum No Surgery NED at 6 mo
Tazelaar et al. [18] 2001 Female 9 Tumor prolapse 3cm Rectum No Surgery NED at 14 mo
per anus
Tazelaar et al. [18] 2001 Female 40 Profuse " ectal 3cm Rectum No Surgery NED at 6 mo.
bleeding
Birkhaeuser et al. 2004 Female 35 Oceultblood in the 3-4cm Cecum No Surgery NED at 9 mo
[19] feces
Genevay et al. [20] 2004 Female 36 Anemia agd 3.5cm Cecum No Surgery NA
rectorrhagia
Genevay et al. [20] 2004 Female 35 Pararectal mass - Rectum No Surgery NA
Rectal obstruction,
Evert et al. [21] 2005 Female 56 gluteal pamn, 8 x 5cm Rectum Lung metastasis Surgery NA
recurrent diarrhea,
weight loss
Peritoneal
Yamamoto et al. . . . dissemination
[22] 2006 Female 43 Abdominal pain 8 cm Descending colon No Surgery of tumor at 20 mo
DOD at 36 mo
Baek et al. [23] 2007 Female 16 Rectal bleeding 25 x 2.0 em Proximal transverse No Endoscopic NED at 24 mo
colon resection
PlsharOQy etal 2008 Male 11 Rectal bleeding 3 cm Sigmoid colon Lymph no.de Surgery NED at 5 mo
[24] metastasis
Righi et al. [25] 2008 Male 11 Rectal bleeding 3.5cm Descendclcr)ll%fl&gmmd No Surgery NA
Qu et al. [26] 2009 Female 43 - 2 cm Cecum No Surgery NED at 25 mo
Lvmoh node Surgery and
Ryan et al. [10] 2009 Female 15 Rectal bleeding 4cm Rectum yrmph no adjuvant NED
metastasis
chemotherapy
Tanaka et al. [11] 2009 Female 14 Physma.l 4 cm Sigmoid colon No Surgery NED at 5 mo
examination
Abdominal pain and .
Gross et al. [7] 2010 Male 5.5 5cm Ascending colon No Surgery NED at 2 yr

fever
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Table 2. Cont.

Tumor Size (CT or

Authors Year Gender Age Symptoms Localization Metastasis Initial Treatment Outcomes
Colonoscopy)

Freeman et al. [8] 2010 Female 17 Rectal bleeding 4-6 cm Sigmoid colon No Surgery NED at 15 yr
Park et al. [9] 2010 Male 7 Abdominal pain 39cm Ascending colon No Surgery NED at 26 mo
Shi et al. [27] 2010 Female 38 - 6.0 cm Ascending colon No Surgery NED at 8 mo
Shi et al. [27] 2010 Male 42 - 4.5 cm Sigmoid colon No Surgery NED at 15 mo
Shi et al. [27] 2010 Male 36 - 4.8 cm Descending colon No Surgery NED at 32 mo
Shi et al. [27] 2010 Female 45 - 3.5cm Ascending colon No Surgery NED at 36 mo

Maran-Gonzalez 2011 Female 11 Prolapsed mass 2 cm Rectum No Endosc.op ¢ NA

etal. [6] resection;
Lee et al. [28] 2012 Female 62 Bleeding 5cm Sigmoid No Surgery NED at 16 mo
Lee et al. [28] 2012 Female 62 Abdomnllr:;érﬁ)aam and 55 x4.2 x25cm Sigmoid colon No Surgery NED at 4 mo
. . Lymph node and Surgery and
Scheppach et al. 2013 Male 23 Abdominal pain and 5.5 cm Cecum liver adjuvant DOD
[29] melaena .
metastasis chemotherapy
Im et al. [5] 2013 Male 17 Hematochezia 3 cm Rectum No Endoscp p1c NED at 10 mo
resection
Korvtnava et al Amenorrhea, Distal stomach,
y [30y] ’ 2014 Female 47 galactorrhea, 17 x 13 x 8 cm proximal duodenum, No Surgery NED
abdominal pain and right colon
Kanazawa et al. 2014 Female 55 None (physical 3em Rectum No Endoscopic NED at 15 mo
[31] examination) resection
Balta et al. [32] 2015 Male 49 Rectum bleeding - - - - -
Iwamoto et al. [33] 2016 Female 42 Nqn e (annual 5cm Descending colon No Surgery NED at 5 mo.
medical checkup)
Recurrence and
Cheng et al. [34] 2016 Male 40 Dyschezia 6 X 7 cm Sigmoid colon No Surgery pancreatic metastasis
at 27 mo

Batereau et al. [35] 2016 Female 26 Locghzed . - Transverse colon No Surgery AWD, multiple

abdominal pain relapses

Kolin et al. [36] 2017 Female 18 Rectal bleeding 1.8 cm Rectum - Surgery NA
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Table 2. Cont.

Tumor Size (CT or

Authors Year Gender Age Symptoms Localization Metastasis Initial Treatment Outcomes
Colonoscopy)
Neuhaus et al. [37] 2018 Female 36 Abdomlnfi ! an.d 10 cm Transverse colon No Surgery NA
suprapubic pain
Liver metastasis at
. Abdominal pain and 49 mo
Lin et al. [38] 2018 Male 28 intermittent melena 8.9 x 72cm Cecum No Surgery NED at 28 mo. after
the second operation
Iwa et al. [39] 2019 Male 69 Nqn e (annual 41 x40x32cm Cecum No Surgery NA
medical checkup)
Uhlenhopp et al Left lower quadrant
[l (Sp ’ 2020 Male 64 pain and nausea 12.6 x10 x 9 cm Sigmoid colon Liver metastasis Surgery DOD
with vomiting
Bennett et al. [40] 2020 Female 67 No gastrointestinal 0.8 cm Ascending colon No Er}doscc?plc NED
symptoms dissection
Fuse et al. [41] 2021 Female 53 - - Colon - Surgery Lung metastasis at 8 yr
. . . Surgery and
Cheng et al. [4] 2021 Female 17 Painless 35 x 3.1 x 2.8 cm Rectosigmoid Lymph node adjuvant NED at 24 mo
hematochezia Colon metastasis
chemotherapy
Razak et al. [42] 2022 Female 69 Nqne (annual - Cecum No Surgery NED at 48 mo
medical checkup)
Kou et al. [3] 2022 Female 12 Abdominal pain 5.0 x 45 x 3.0cm Transverse colon No Surgery NED at 4 mo
Chen et al. [43] 2023 Female 55 Abdommal pamn, 12.0 x 6.7 cm Ascending No Surgery NA
weight loss Colon
Yan et al. [12] 2023 Female 47 - 1.5 x 2.0 cm Sigmoid colon No Endoscp pic NED at 3 mo
resection
Sugimura et al. [44] 2024 Male 64 None (follow-up 0.4 cm Transverse colon No Polypectomy NED
colonoscopy)
Defecation with . .
Current report 2024 Female 61 3x3x3cm Sigmoid colon No Surgery NED at 9 mo

blood clots

DOD: died of disease; NA: not available; NED: no evidence of disease; AWD: alive with disease.



Curr. Oncol. 2025, 32, 330

90f13

3. Discussion

According to the 2020 World Health Organization (WHO) tumor classification, perivas-
cular epithelioid cell tumors are defined as “members of a family of mesenchymal neo-
plasms composed of perivascular epithelioid cells (PECs) that express melanocytic and
smooth muscle markers”. PEComas manifest in a wide range of clinical forms, from tu-
mors with an indolent course to others resembling aggressive soft tissue sarcomas. The
symptoms depend on the location and size of the tumor. PEComa’s clinical presentations
include abdominal pain, melaena, rectal bleeding, obstruction, weight loss, anemia, and
even lack of symptoms [2]. The gastrointestinal tract is one of its most common anatomic
sites of origin, accounting for 20% to 25% of all reported cases of PEComas [14]. PEComas
in general are especially rare. This often leads to a diagnostic dilemma, as this tumor type
may not initially be considered in the differential diagnosis of colonic tumors.

This case highlights the diagnostic challenges associated with colonic PEComas and
deciding on its treatment. The patient presented with rectal bleeding, and a tumor was
found in the sigmoid colon during examination. No distant metastases were detected in
this case, but the presence of enlarged lymph nodes raises concerns, as regional lymph node
involvement may occur in some cases [4,10,15]. Most commonly, metastases are observed
in the lungs [44], lymph nodes, and liver [2,16].

The pathological findings in this case highlight the diagnostic challenges of PEComas.
The initial biopsy was non-diagnostic, underscoring the difficulties in obtaining adequate
tissue sampling for a definitive diagnosis of these rare tumors. However, the persistence in
diagnostic attempts, including a second colonoscopy and computed tomography scans, ul-
timately led to the identification of a malignant neoplasm of probable mesenchymal origin
in the sigmoid colon; yet, the final PEComa diagnosis was made only after surgery, during
further examination of the specimen. The tumor’s histological features—such as epithelioid
cells with irregular nuclei, prominent eosinophilic nucleoli, giant cells with pleomorphic
nuclei, and abundant PAS+/PASD+ cytoplasm—were consistent with PEComa. How-
ever, these features can overlap with those of other mesenchymal neoplasms, particularly
gastrointestinal stromal tumors (GISTs) or leiomyosarcomas [14]. Therefore, immuno-
histochemical analysis is crucial for accurate diagnosis. Expression of HMB-45 is a key
diagnostic marker for PEComa. While metastatic melanoma is also HMB-45-positive, it can
be distinguished by its S100 protein positivity and lack of myogenic marker expression [45].

The pathologic features suggesting a potentially malignant PEComa include tumor size
greater than 5 cm, infiltrative growth pattern, high nuclear grade, hypercellularity, mitotic
rate greater than 1/50 HPFs, necrosis, and predominance (>50%) of atypical epithelioid
cells [46]. Since it is not possible to predict whether a tumor is certainly benign or malignant,
the primary treatment for the disease is often surgical resection [47].

Gastrointestinal PEComas reveal a broad spectrum of clinical outcomes. For instance,
larger tumors or those with high mitotic activity tend to have a worse prognosis. This
case’s tumor, with a size of 3 cm and moderate mitotic activity, indicated a moderate degree
of potential aggressiveness. Malignant PEComas of the colon are extremely rare (Table 2)
and reveal a broad spectrum of clinical outcomes.

Close clinical surveillance, along with imaging and colonoscopy, is essential for long-
term survival due to the potential for local recurrence and distant metastasis even after a
few years [7]. There is ongoing research into mTOR inhibitors as a potential therapy for
this extremely rare tumor, as no effective therapy has been established [48]. According
to Wagner et al., tumors within the PEComa family show a high frequency of TSC1 or
TSC2 mutations [49]. Under normal circumstances, mTOR regulates cell proliferation,
autophagy, and apoptosis by participating in multiple signaling pathways in the body.
Together, the TSC1 (hamartin) and TSC2 (tuberin) proteins form a GTPase-activating
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protein complex that inactivates the small GTPase Rheb. Normally, this suppresses Rheb
activity and keeps mTORC1 signaling—crucial for cell growth—under control. However,
in tumor cells, abnormally activated mTOR sends signals that encourage tumor cells to
grow [50,51]. Therapies targeting mTOR have certain limitations. First-generation mTOR
inhibitors (rapalogs) mainly inhibit the mTORC1 complex but do not directly inhibit
mTORC2, which limits their overall effectiveness. Rapalogs are metabolized by CYP3A4;
s0, co-administration with CYP3A4 inhibitors should be performed. Cancer cells may
develop resistance to mTOR inhibitors over time by adapting or engaging alternative
signaling pathways. To address these issues, combination therapies involving mTOR
inhibitors alongside other anticancer agents are being investigated to improve treatment
efficacy and overcome resistance mechanisms. Combination therapies may prevent the
compensatory activation of alternative signaling pathways that arise after single-agent
mTOR inhibition [52].

Despite its rarity, awareness of PEComa as a potential differential diagnosis of colonic
tumors is crucial. However, due to the rarity of the disease, there are still significant
challenges in performing a therapeutic trial.

4. Conclusions

Perivascular epithelioid cell tumors of the colon represent a very rare entity that poses
significant diagnostic challenges. Their accurate diagnosis requires careful integration
of morphologic findings, immunohistochemical studies, and clinical parameters. While
surgical resection remains the primary treatment, the variable biological behavior of these
tumors emphasizes the importance of thorough pathologic assessment of risk factors and
close clinical follow-up. This case highlights the value of a comprehensive pathologic
evaluation in establishing the correct diagnosis and guiding the clinical management of
rare mesenchymal tumors.

Author Contributions: Study conception design: G.S., R.S., T.P. and M.K,; data acquisition: G.S., R.S.,
T.P. and M.K.; data interpretation: G.S. and M.K.; pathology analysis: R.S.; drafting the article: G.S.
and M.K;; critical revision for intellectual content: T.P. and R.S. All authors have read and agreed to
the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The data has been fully anonymized and does not involve
sensitive information. Ethical review and approval by the Ethics Committee were not required for
the clinical case presentation.

Informed Consent Statement: Informed consent was obtained from the patient.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.

Conflicts of Interest: The authors declare no conflicts of interest.

1. Bonetti, F; Pea, M.; Martignoni, G.; Zamboni, G. PEC and sugar. Am. J. Surg. Pathol. 1992, 16, 307-308. [CrossRef] [PubMed]

2. Doyle, L.A.; Hornick, J.L.; Fletcher, C.D.M. PEComa of the Gastrointestinal Tract: Clinicopathologic Study of 35 Cases with
Evaluation of Prognostic Parameters. Am. J. Surg. Pathol. 2013, 37, 1769-1782. [CrossRef] [PubMed]

3.  Kou, L; Zheng, WW,; Jia, L.; Wang, X.L.; Zhou, ].H.; Hao, ] R.; Liu, Z.; Gao, F.--Y. Pediatric case of colonic perivascular epithelioid
cell tumor complicated with intussusception and anal incarceration: A case report. World . Gastrointest. Oncol. 2022, 14, 1348-1355.

[CrossRef] [PubMed]

4. Cheng, H.C.; Kuo, C.Y;; Huang, C.W,; Shih, H.H.; Lin, C.H.; Wang, ].Y. Unusual paediatric sigmoid perivascular epithelioid cell
tumour with regional lymph node metastasis treated using gemcitabine and docetaxel: A case report and literature review. J. Int.
Med. Res. 2021, 49, 030006052110415. [CrossRef]


https://doi.org/10.1097/00000478-199203000-00013
https://www.ncbi.nlm.nih.gov/pubmed/1599021
https://doi.org/10.1097/PAS.0b013e31829caab3
https://www.ncbi.nlm.nih.gov/pubmed/24061520
https://doi.org/10.4251/wjgo.v14.i7.1348
https://www.ncbi.nlm.nih.gov/pubmed/36051099
https://doi.org/10.1177/03000605211041509

Curr. Oncol. 2025, 32, 330 11 of 13

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Im, S.; Yoo, C.; Jung, ].H.; Choi, H.J.; Yoo, J.; Kang, C.S. Primary perivascular epithelioid cell tumor in the rectum: A case report
and review of the literature. Pathol.-Res. Pract. 2013, 209, 244-248. [CrossRef]

Maran-Gonzalez, A.; Baldet, P.; Costes, V. PECome polypoide du rectum: A propos d’un cas et revue de la littérature. Ann. Pathol.
2011, 31, 102-107. [CrossRef]

Gross, E.; Vernea, F.; Weintraub, M.; Koplewitz, B.Z. Perivascular epithelioid cell tumor of the ascending colon mesentery in a
child: Case report and review of the literature. J. Pediatr. Surg. 2010, 45, 830-833. [CrossRef]

Freeman, H.J. Perivascular epithelioid cell neoplasm of the colon. World . Gastrointest. Oncol. 2010, 2, 205. [CrossRef]

Park, S.J.; Han, D.K,; Baek, H.].; Chung, S.Y.; Nam, ].H.; Kook, H.; Hwang, T.]. Perivascular epithelioid cell tumor (PEComa) of
the ascending colon: The implication of IFN-o2b treatment. Korean |. Pediatr. 2010, 53, 975. [CrossRef]

Ryan, P.; Nguyen, V.H.; Gholoum, S.; Carpineta, L.; Abish, S.; Ahmed, N.N.; Laberge, ].-M.; Riddell, R.H. Polypoid PEComa in
the Rectum of a 15-year-old Girl: Case Report and Review of PEComa in the Gastrointestinal Tract. Am. J. Surg. Pathol. 2009, 33,
475-482. [CrossRef]

Tanaka, M.; Kato, K.; Gomi, K.; Matsumoto, M.; Kudo, H.; Shinkai, M.; Ohama, Y.; Kigasawa, H.; Tanaka, Y. Perivascular
Epithelioid Cell Tumor With SFPQ/PSE-TFE3 Gene Fusion in a Patient with Advanced Neuroblastoma. Am. J. Surg. Pathol. 2009,
33, 1416-1420. [CrossRef] [PubMed]

Yan, H.; Zhang, S.; Ba, Y.; Li, K,; Gao, G.; Li, Y.; Zhang, Y.; Liu, C.; Shi, N. Case Report: Perivascular epithelioid tumors of the
gastrointestinal tract. Front. Oncol. 2023, 12, 1026825. [CrossRef] [PubMed]

Hornick, J.L.; Fletcher, C.D.M. PEComa: What do we know so far? Histopathology 2006, 48, 75-82. [CrossRef] [PubMed]
Sobiborowicz, A.; Czarnecka, A.M.; Szumera-Ciec¢kiewicz, A.; Rutkowski, P.; Switaj, T. Diagnosis and treatment of malignant
PEComa tumours. Oncol. Clin. Pract. 2020, 16, 22-33. [CrossRef]

Bleeker, J.S.; Quevedo, ].F; Folpe, A.L. “Malignant” Perivascular Epithelioid Cell Neoplasm: Risk Stratification and Treatment
Strategies. Sarcoma 2012, 2012, 541626. [CrossRef]

Uhlenhopp, D.J.; West, ].; Heckart, J.; Campbell, R.; Elhaddad, A. Rapidly enlarging malignant abdominal PEComa with hepatic
metastasis: A promising initial response to sirolimus following surgical excision of primary tumor. Oxf. Med. Case Rep. 2020, 2020,
omaa013. [CrossRef]

Prasad, M.L.; Keating, J.P.; Teoh, H.H.; McCarthy, S.W.; Battifora, H.; Wasef, E.; Rosai, ]J. Pleomorphic Angiomyolipoma of
Digestive Tract: AHeretofore Unrecognized Entity. Int. J. Surg. Pathol. 2000, 8, 67-72. [CrossRef]

Tazelaar, H.D.; Batts, K.P; Srigley, ].R. Primary Extrapulmonary Sugar Tumor (PEST): A Report of Four Cases. Mod. Pathol. 2001,
14, 615-622. [CrossRef]

Birkhaeuser, E; Ackermann, C.; Flueckiger, T.; Guenin, M.O.; Kern, B.; Tondelli, P; Peterli, R. First Description of a PEComa
(Perivascular Epithelioid Cell Tumor) of the Colon: Report of a Case and Review of the Literature. Dis. Colon. Rectum. 2004, 47,
1734-1737. [CrossRef]

Genevay, M.; Mc Kee, T.; Zimmer, G.; Cathomas, G.; Guillou, L. Digestive PEComas: A solution when the diagnosis Fails to “fit”.
Ann. Diagn. Pathol. 2004, 8, 367-372. [CrossRef]

Evert, M.; Wardelmann, E.; Nestler, G.; Schulz, H.; Roessner, A.; Rocken, C. Abdominopelvic perivascular epithelioid cell sarcoma
(malignant PEComa) mimicking gastrointestinal stromal tumour of the rectum. Histopathology 2005, 46, 115-117. [CrossRef]
[PubMed]

Yamamoto, H.; Oda, Y.; Yao, T.; Oiwa, T.; Kobayashi, C.; Tamiya, S.; Kawaguchi, K.; Hino, O.; Tsuneyoshi, M. Malignant
perivascular epithelioid cell tumor of the colon: Report of a case with molecular analysis. Pathol. Int. 2006, 56, 46-50. [CrossRef]
[PubMed]

Baek, ].H.; Gi Chung, M.; Hae Jung, D.; Oh, J.H. Perivascular Epithelioid Cell Tumor (Pecoma) in the Transverse Colon of an
Adolescent: A Case Report. Tumori J. 2007, 93, 106-108. [CrossRef] [PubMed]

Pisharody, U.; Craver, R.D.; Brown, R.F; Gardner, R.; Schmidt-Sommerfeld, E. Metastatic Perivascular Epithelioid Cell Tumor of
the Colon in a Child. . Pediatr. Gastroenterol. Nutr. 2008, 46, 598-601. [CrossRef]

Righi, A.; Dimosthenous, K.; Rosai, ]. PEComa: Another Member of the MiT Tumor Family? Int. . Surg. Pathol. 2008, 16, 16-20.
[CrossRef]

Qu, GM.; Hu, ].C,; Cai, L.; Lang, Z.Q. Perivascular epithelioid cell tumor of the cecum: A case report and review of literatures.
Chin. Med. ]. 2009, 122, 1713-1715.

Shi, H.Y,; Wei, L.X; Sun, L.; Guo, A.T. Clinicopathologic Analysis of 4 Perivascular Epithelioid Cell Tumors (PEComas) of the
Gastrointestinal Tract. Int. J. Surg. Pathol. 2010, 18, 243-247. [CrossRef]

Lee, M.; Cho, KJ,; Yu, C,; Park, Y.; Kim, J.C.; Kim, J.; Yu, E.; Kim, M.]. Perivascular epithelioid cell tumor of the sigmoid colon
with transcription factor E3 expression. Ann. Diagn. Pathol. 2012, 16, 306-311. [CrossRef]


https://doi.org/10.1016/j.prp.2013.01.001
https://doi.org/10.1016/j.annpat.2010.07.005
https://doi.org/10.1016/j.jpedsurg.2010.01.015
https://doi.org/10.4251/wjgo.v2.i4.205
https://doi.org/10.3345/kjp.2010.53.11.975
https://doi.org/10.1097/PAS.0b013e31819003d1
https://doi.org/10.1097/PAS.0b013e3181a9cd6c
https://www.ncbi.nlm.nih.gov/pubmed/19606011
https://doi.org/10.3389/fonc.2022.1026825
https://www.ncbi.nlm.nih.gov/pubmed/36727048
https://doi.org/10.1111/j.1365-2559.2005.02316.x
https://www.ncbi.nlm.nih.gov/pubmed/16359539
https://doi.org/10.5603/OCP.2020.0003
https://doi.org/10.1155/2012/541626
https://doi.org/10.1093/omcr/omaa013
https://doi.org/10.1177/106689690000800112
https://doi.org/10.1038/modpathol.3880360
https://doi.org/10.1007/s10350-004-0637-5
https://doi.org/10.1053/j.anndiagpath.2004.08.008
https://doi.org/10.1111/j.1365-2559.2005.01991.x
https://www.ncbi.nlm.nih.gov/pubmed/15656899
https://doi.org/10.1111/j.1440-1827.2006.01917.x
https://www.ncbi.nlm.nih.gov/pubmed/16398680
https://doi.org/10.1177/030089160709300120
https://www.ncbi.nlm.nih.gov/pubmed/17455882
https://doi.org/10.1097/MPG.0b013e318148b65c
https://doi.org/10.1177/1066896907309733
https://doi.org/10.1177/1066896908330481
https://doi.org/10.1016/j.anndiagpath.2011.01.007

Curr. Oncol. 2025, 32, 330 12 of 13

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Scheppach, W. PEComa of the colon resistant to sirolimus but responsive to doxorubicin/ifosfamide. World J. Gastroenterol. 2013,
19, 1657. [CrossRef]

Korytnaya, E.; Liu, J.; Camelo-Piragua, S.; Sullivan, S.; Auchus, R.J.; Barkan, A. Ectopic Prolactin Secretion From a Perivascular
Epithelioid Cell Tumor (PEComa). |. Clin. Endocrinol. Metab. 2014, 99, 3960-3964. [CrossRef]

Kanazawa, A.; Fujii, S.; Godai, T.I; Ishibe, A.; Oshima, T.; Fukushima, T.; Ota, M.; Yukawa, N.; Rino, Y.; Imada, T.; et al.
Perivascular epithelioid cell tumor of the rectum: Report of a case and review of the literature. World . Surg. Oncol. 2014, 12, 12.
[CrossRef] [PubMed]

Balta, S.; Wallace, S. Perivascular epithelioid cell tumour of the rectum: Uncommon tumour in unusual location. Pathology 2015,
47,560. [CrossRef]

Iwamoto, R.; Kataoka, T.R.; Furuhata, A.; Ono, K; Hirota, S.; Kawada, K.; Sakai, Y.; Haga, H. Perivascular epithelioid cell tumor
of the descending colon mimicking a gastrointestinal stromal tumor: A case report. World J. Surg. Oncol. 2016, 14, 285. [CrossRef]
[PubMed]

Cheng, J.; Deng, M.; Gao, J.; Tao, K. A recurrent perivascular epithelioid cell tumor of sigmoid colon with pancreatic metastasis:
An extremely rare case report and review of the literature. Int. J. Color. Dis. 2016, 31, 1237-1240. [CrossRef]

Batereau, C.; Knosel, T.; Angele, M.; Diirr, HR.; D’Anastasi, M.; Kampmann, E.; Ismann, B.; Biicklein, V.; Lindner, L.H.
Neoadjuvant or adjuvant sirolimus for malignant metastatic or locally advanced perivascular epithelioid cell tumors: Two case
reports. Anticancer Drugs 2016, 27, 254-258. [CrossRef]

Kolin, D.L.; Duan, K.; Ngan, B.; Gerstle, ].T.; Krzyzanowska, M.K.; Somers, G.R.; Mete, O. Expanding the Spectrum of Colonic
Manifestations in Tuberous Sclerosis: L-Cell Neuroendocrine Tumor Arising in the Background of Rectal PEComa. Endocr. Pathol.
2018, 29, 21-26. [CrossRef]

Neuhaus, L.; Probst, A.; Messmann, H.; Siebert, L.; Vlasenko, D.; Agaimy, A.; Ting, S. Invagination as Manifestation of a
Perivascular Epithelioid Cell Neoplasm (PEComa) of the Colon. Am. J. Gastroenterol. 2018, 113, 1115. [CrossRef]

Lin, KH.; Chang, N.J.; Liou, L.R.; Su, M.S.; Tsao, M.].; Huang, M.L. Successful management of perivascular epithelioid cell tumor
of the rectum with recurrent liver metastases: A case report. Medicine 2018, 97, e11679. [CrossRef]

Iwa, N.; Yutani, C.; Kobayashi, T.K. Presence of eosinophilic intracytoplasmic inclusions diagnosed by fine needle aspiration
cytology in perivascular epithelioid cell tumor (PEComa) arising from the cecum. Diagn. Cytopathol. 2019, 47, 359-361. [CrossRef]
Bennett, J.; Laury, R.; Dai, H.; Walde, C.; Kasi, A. A Curious Case of Colonic Perivascular Epithelioid Cell Tumor: A Unique
Diagnosis With Variable Presentations. Cureus 2020, 12, e11164. [CrossRef]

Fuse, Y.; Mori, S.; Sato, S.; Kato, D.; Shibazaki, T.; Nakada, T.; Yabe, M.; Matsudaira, H.; Hirano, J.; Ohtsuka, T. A successful case
of complete surgical resection via left upper and right lower lobectomy for bilateral lung metastases of a perivascular epithelioid
cell tumor in the colon: A case report. Surg. Case Rep. 2021, 7, 233. [CrossRef] [PubMed]

Razak, O.A.; Varela, C.; Nassr, M.M.A; Jang, M.; Han, Y.D. A case of caecal “PECOMA”: An uncommon entity. Int. |. Surg. Case
Rep. 2022, 90, 106689. [CrossRef] [PubMed]

Chen, Q.; Wang, P.; Zhang, X.; Zhang, J. Rare perivascular epithelial cell tumor of the colon 18F-FDG PET/CT imaging: A case
report. Medicine 2023, 102, €33802. [CrossRef] [PubMed]

Sugimura, N.; Hirata, D.; Iwatate, M.; Hattori, S.; Fujita, M.; Sano, W.; Fujimori, T.; Sano, Y. A diminutive perivascular epithelioid
cell tumor in the colon. DEN Open 2025, 5, €390. [CrossRef]

Wu, J.H,; Zhou, ].L,; Cui, Y.; Jing, Q.P; Shang, L.; Zhang, J.Z. Malignant perivascular epithelioid cell tumor of the retroperitoneum.
Int. ]. Clin. Exp. Pathol. 2013, 6, 2251-2256.

Sobiborowicz, A.; éwitaj, T,; Teterycz, P.; Spatek, M.].; Szumera-Cieckiewicz, A.; Wagrodzki, M.; Zdzienicki, M.; Czarnecka, A.M.;
Rutkowski, P. Feasibility and Long-Term Efficacy of PEComa Treatment—20 Years of Experience. J. Clin. Med. 2021, 10, 2200.
[CrossRef]

Chen, Z.; Han, S.; Wu, J.; Xiong, M.; Huang, Y.; Chen, ].; Yuan, Y.; Peng, ].; Song, W. A systematic review: Perivascular epithelioid
cell tumor of gastrointestinal tract. Medicine 2016, 95, €3890. [CrossRef]

Okamoto, S.; Komura, M.; Terao, Y.; Kurisaki-Arakawa, A.; Hayashi, T.; Saito, T.; Togo, S.; Shiokawa, A.; Mitani, K.; Kobayashi,
E. Pneumothorax caused by cystic and nodular lung metastases from a malignant uterine perivascular epithelioid cell tumor
(PEComa). Respir. Med. Case Rep. 2017, 22, 77-82. [CrossRef]

Wagner, A.J.; Malinowska-Kolodziej, I.; Morgan, J.A.; Qin, W.; Fletcher, C.D.; Vena, N.; Ligon, A.H.; Antonescu, C.R.; Ramaiya,
N.H.; Demetri, G.D. Clinical Activity of mTORInhibition with Sirolimus in Malignant Perivascular Epithelioid Cell Tumors:
Targeting the Pathogenic Activation of mTORC1 in Tumors. J. Clin. Oncol. 2010, 28, 835-840. [CrossRef]

Zou, Z.; Tao, T.; Li, H.; Zhu, X. mTOR signaling pathway and mTOR inhibitors in cancer: Progress and challenges. Cell Biosci.
2020, 10, 31. [CrossRef]


https://doi.org/10.3748/wjg.v19.i10.1657
https://doi.org/10.1210/jc.2014-2623
https://doi.org/10.1186/1477-7819-12-12
https://www.ncbi.nlm.nih.gov/pubmed/24410788
https://doi.org/10.1097/01.PAT.0000461472.82053.36
https://doi.org/10.1186/s12957-016-1046-7
https://www.ncbi.nlm.nih.gov/pubmed/27842558
https://doi.org/10.1007/s00384-015-2443-z
https://doi.org/10.1097/CAD.0000000000000324
https://doi.org/10.1007/s12022-017-9497-0
https://doi.org/10.1038/s41395-018-0147-z
https://doi.org/10.1097/MD.0000000000011679
https://doi.org/10.1002/dc.24086
https://doi.org/10.7759/cureus.11164
https://doi.org/10.1186/s40792-021-01314-4
https://www.ncbi.nlm.nih.gov/pubmed/34716849
https://doi.org/10.1016/j.ijscr.2021.106689
https://www.ncbi.nlm.nih.gov/pubmed/34974354
https://doi.org/10.1097/MD.0000000000033802
https://www.ncbi.nlm.nih.gov/pubmed/37335716
https://doi.org/10.1002/deo2.390
https://doi.org/10.3390/jcm10102200
https://doi.org/10.1097/MD.0000000000003890
https://doi.org/10.1016/j.rmcr.2017.06.011
https://doi.org/10.1200/JCO.2009.25.2981
https://doi.org/10.1186/s13578-020-00396-1

Curr. Oncol. 2025, 32, 330 13 of 13

51. Huang, J.; Wu, S.; Wu, C.L.; Manning, B.D. Signaling Events Downstream of Mammalian Target of Rapamycin Complex 2 Are
Attenuated in Cells and Tumors Deficient for the Tuberous Sclerosis Complex Tumor Suppressors. Cancer Res. 2009, 69, 6107-6114.
[CrossRef]

52. Alj, E.S.; Mitra, K.; Akter, S.; Ramproshad, S.; Mondal, B.; Khan, I.N.; Islam, M.T.; Sharifi-Rad, J.; Calina, D.; Cho, W.C. Recent
advances and limitations of mTOR inhibitors in the treatment of cancer. Cancer Cell Int. 2022, 22, 284. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1158/0008-5472.CAN-09-0975
https://doi.org/10.1186/s12935-022-02706-8

	Introduction 
	Methods 
	Clinical Case 
	Pathologic Examination 
	Results of the Literature Review 

	Discussion 
	Conclusions 
	References

