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Simple Summary

Malignant PEComa is an ultra-rare and aggressive subtype of sarcoma. Current treatment options
mainly include surgery and systemic therapy for metastatic disease, while the role of radiotherapy
(RT) remains unclear in all settings. This review summarizes published clinical reports on the use of
radiotherapy for PEComa and describes treatment outcomes. Although the available evidence is
limited to heterogeneous case reports and often includes additional therapies that make
interpretation difficult, a considerable number of cases demonstrated local disease control and/or
sustained disease stability after RT, suggesting that RT may be a possible therapeutic contributor and
supporting the need for dedicated clinical studies evaluating RT in PEComa.

Abstract

Background/Objectives: Malignant PEComa is a rare sarcoma subtype and usually represents
PEComa-NOS (not otherwise specified), one of the several entities of PEComa family. Surgery is the
primary treatment; chemotherapy is used mainly for metastatic or unresectable cases. Radiotherapy
(RT) may be considered in selected cases; however, its role remains unclear due to the rarity of the
disease and limited radiotherapy-specific studies. Methods: This is a descriptive literature review of
a limited number of reports on RT use in PEComa. Descriptive statistics were used to summarize
reported case characteristics and outcomes. Results: We identified 28 publications reporting 33 cases.
In neoadjuvant settings, there was a significant local response to RT in one case. In other neoadjuvant
cases, although quantitative response assessments were not reported, most showed no recurrence
during follow-up, with the longest follow-up at 34 months, suggesting that a possible benefit in local
disease control may exist. In the adjuvant setting, some reports described prolonged disease-free
survival following RT, though the lack of direct comparisons between surgery with versus without
RT and heterogeneous follow-up limit definitive conclusions. In selected metastatic cases, palliative
RT achieved notable local responses, potentially contributing to durable local control. Conclusions:
In conclusion, although the only available data on RT in PEComas come from case studies with
overall heterogeneous management approaches, RT has shown some potential as a therapeutic
option across neoadjuvant, adjuvant, and palliative settings, warranting further dedicated clinical
studies.
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1. Introduction

Perivascular epithelioid cell neoplasm (PEComa) is an ultrarare mesenchymal tumor that arises
from the perivascular epithelioid cells (PEC) and may occur in any part of the body [1]. The entity
was first formally described in 1992 where perivascular epithelioid cells were found in clear cell
tumor of the lung (CCTL) as well as kidney angiomyolipoma (AML), and were characterized by strict
association with the vessel smooth muscle walls and exhibited unusual histological features
resembling both melanocytes and muscle cells. [2]. Later, Zamboni et al described a tumor found in
the pancreas with similar pathohistological and immunochemical characteristics and the term
PEComa was subsequently proposed to encompass this ‘family” of tumours [3]. The World Health
Organization included PEComa in its 2002 classification of diseases [4].

Historically, the PEComa family of tumors comprise of angiomyolipomas (AML),
lymphangioleiomyomatosis (LAM), clear cell sugar tumor (CCST), and PEComa-not otherwise
specified (PEComa-NOS). The first three subtypes are usually considered as noncancerous and are
not included in this review. The term ‘PEComa’ is typically attributed to PEComa-NOS, which
histopathology can be classified as benign, uncertain malignant potential (UMP) and malignant based
on six high-risk criteria: tumor size 2 5 cm, infiltrative growth pattern, high nuclear grade cellularity,
mitotic rate >1/50 high-power fields (HPF), necrosis, and vascular invasion. PEComas with malignant
histological features or uncertain malignant potential (UMP) often show aggressive behavior,
extensive metastases and a poor prognosis [5].

Primary surgical excision with negative margins is crucial in treating PEComas [6]. With
respect to pharmacotherapy, there is currently no clear consensus on the use of neoadjuvant or
adjuvant drug-based regimens. Pharmacological treatment often reserved for progressive or
inoperable disease, particularly with the use of mTOR inhibitors. [7-9]. Conventional systemic
chemotherapy can be used although its objective response rate (ORR) is typically lower compared to
that of mTOR inhibitors. [10, 11]. Other medical therapies, including Vascular Endothelial Growth
Factor Receptor (VEGFR) and Programmed Cell Death Protein 1 (PD-1) inhibitors may be considered
in cases of mTOR inhibitor resistance [12-14].

Another important clinical question that remains unanswered is the role of radiotherapy (RT) in
the management of PEComa in the perioperative (neoadjuvant, adjuvant), palliative, and curative
settings. Malignant PEComas exhibit features such as a high mitotic index and rich vascularization,
which suggest they may have high cellular sensitivity to radiation [15]. This might support the use
of radiotherapy as a therapeutic option for patients with PEComas. This study aimed to review
available data on radiotherapy treatment of PEComa and their outcomes to enhance understanding
of its application in these tumors.

2. Materials and Methods

The literature search started in April 2024 with final update of literature in May 2025 using
different queries on the PubMed database. The following search terms, restricted to the title and/or
abstract, were used: “PEComa” OR “Perivascular Epithelioid Cell Tumor” AND “treatment”;
“PEComa” OR “Perivascular Epithelioid Cell Tumor” AND “radiotherapy”; “PEComa” OR
“Perivascular Epithelioid Cell Tumor” AND “radiation therapy”; PEComa” OR “Perivascular
Epithelioid Cell Tumor” AND “radiation” .

The selection criteria included case reports, case series, clinical trials involving patients with
malignant and uncertain malignancy potential PEComa-NOS receiving radiotherapy in any settings
(neoadjuvant, adjuvant, palliative, curative-intent) for PEComa-NOS with clinical and/or radiological
follow-up reported for at least 3 months. The literature search included studies published since 1990
until May 2025. Given the rarity of the tumor and the limited number of studies focused specifically
on radiotherapy for these tumors, detailed information on radiotherapy dosage was preferred but
not mandatory for inclusion.
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We excluded non-English articles and those focusing on PEComa subtypes other than NOS
including AML, LAM, CCST. We included only PEComa cases classified as malignant or having
uncertain malignant potential, given the recognized overlap in pathological features between these
categories and the fact that UMP tumors still retain malignant characteristics such as mitotic activity,
nuclear atypia or pleomorphism, and larger tumor size, and can still demonstrate increased risk of
recurrence and progression [16, 17].

Data collected from the included studies were: age, gender, size of the primary tumor, Folpe
criteria (tumor size, mitotic activity, nuclear grade/cellular atypia, necrosis and infiltrative growth
pattern if provided), Folpe risk category if provided, site of the primary tumor, site of metastatic
lesions, treatment(s) received, follow-up periods, reported outcomes.

3. Statistical Analysis

As this is a descriptive literature review of limited number of available reports, no inferential
statistical analysis was performed. Descriptive statistics, including means, medians, and proportions,
were used to summarize reported case characteristics and outcomes.

Given the overall limited number of studies and heterogeneous outcome descriptors, most of
which did not apply strict RECIST criteria, individual case outcomes were reported, and favorable
disease courses were combined into a composite positive outcome for descriptive analysis grouped
by RT setting. In neoadjuvant and adjuvant settings, this corresponded to no evidence of disease at
last follow-up. In palliative settings, it included reported disease stability, local and/or systemic
response, and/or symptom improvement after radiotherapy.

4. Results

A total of 1,805 abstracts and full-text articles were screened. A total of 28 publications reporting
33 cases were included in this review. Of these, 5 patients received neoadjuvant RT, 20 received
adjuvant RT, and 8 received palliative RT (Figure 1). There were no cases of definitive or curative-
intent radiotherapy identified.

Neoadjuvant RT: 5
patients
Total Articles Screened > luded in Review: 28 Total Adjuvant RT: 20
1,805 Publications Cases: 33 patients
Palliative RT: 8
patients

Figure 1.

4.1. Neoadjuvant Radiotherapy

The number of reports on neoadjuvant radiation for malignant PEComa treatment is limited. In
total, we identified five cases that provided follow-up times and outcomes related to disease
progression (Table 1). The median age was 49 years old, ranging from 28 to 68, with four of the five
patients being females; the primary sites were musculoskeletal, oropharynx/neck, and liver. Follow-
up times varied from 6 to 34 months with a median of 13 months. There was no evidence of disease
recurrence (NED) reported in four out of five cases (80%).

Two cases included neoadjuvant chemotherapy in addition to radiotherapy [18], [19]. One of
these cases demonstrated progression of a neck PEComa despite treatment with mTOR inhibitors
and conventional chemotherapy with adriamycin and ifosfamide, which prompted the use of
neoadjuvant radiotherapy, leading to a partial response and facilitating subsequent definitive
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surgical resection yet the exact post-RT volumetric change was not provided. The patient remained
without evidence of disease (NED) at 6 months of follow-up [19]. In contrast, Osei et al. described a
poor local response to neoadjuvant radiotherapy following neoadjuvant chemotherapy with
doxorubicin and ifosfamide, initially resulting in tumor reduction but ultimately leading to a mild
increase in tumor size before definitive surgical resection and the development of lung metastases by
13 months of follow-up [18].

Among all five cases, only one reported the exact dose of RT and associated volume reduction,
where stereotactic RT of total 60 Gy in 8 fractions was applied to a liver PEComa lesion measuring
1280 cm? and resulting in a 50% reduction by week 17 and NED at 21 months post-resection [20].

Notably, all reported lesions were larger than 5 cm, marked by high mitotic counts and
pleomorphism with locations seemingly challenging for upfront surgeries without attempting tumor
downsizing first, which may have been a primary reason to proceed with neoadjuvant RT. Also, it is
noted that two cases out of five did not demonstrate significant necrosis [21], [20]. These two cases
had longer NED of 34 and 21 months-follow-up time.

Overall, neoadjuvant RT appeared to lead to some degree of response, although exact volumetric
measurements were lacking except for the one case described above. In addition, two patients had
follow-up periods over 20 months and remained with no evidence of disease (NED), suggesting that
RT may have a potential role in durable disease control; however, very small sample size prevents
making a firm conclusion. A detailed summary of the reported neoadjuvant cases is provided in Table
1, and a summary of RT treatments by treatment intent is presented in Appendix A.

Table 1.
Neoadjuvant Radiotherapy
Follow-
Patient
. . Diagnosi . L up
Author informatio Location Characteristics = Treatment Outcome
s (months
n
)
7.8 cm large
areas of
necrosis, high
Weinreb et Malignan mitotic count
68 y/o male Thigh  (42MFsper10 NR + resection 11 NED
al (2007) t PEComa HPFs),

dedifferentiate
d patternless
sarcoma areas

5.3 x4.7cm; NC+NR+resection

undifferentiate , 80% of tumor

d and reduction after Lung
Osei et al 49y/o  Malignan Back/right

(2007)  female tPEC houlder  Preomorphic NC (doxorubicin - 13 metastasi
emale Oma shoulder

cells, focal and ifosfamide), S
islands of  size increase after
necrosis. NR.

Right 6.5 cm;

Yamashita 39y/o Malignan
proximal  prominent NR+resection 34 NED
etal (2010) female tPEComa
tibia  hypercellularit
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y with high
mitotic activity
1280 cm?
(around 10 cm
in diameter)
high
proliferative
NR with 49% of
Kirsteetal 52y/o Malignan activity,
Liver tumor reduction + 21 NED
(2018) female tPEComa nuclear )
resection
pleomorphism,
multinuclear
giant cells and
lack of necrosis.
NC-1mo
(mTOR;,
72x51x29
Saluja et al everolimus -1mo,
) Oropharyn  cm, high ) )
(2018) 28 y.0 Malignan then Adriamycin
X mitosis rate, 6 NED
neoadjuvan female tPecoma . +Ifosfamide - 1
nuclear atypia,
t mo) + NR

area of necrosis o
(palliative dose) +

resection

4.2. Adjuvant Radiotherapy

There were 20 cases (16 publications) with adjuvant RT identified. The median age was 51 years
old, ranging from 9 to 92; and females accounted for 80% of the cases. The primary sites were
musculoskeletal, gynecological, skin, neck, retroperitoneal, adrenal gland, falciform ligament and
mesenteric, with the most prevalent being gynecological sites: 10/20 (50%). Of the cases, the median
follow-up of the cases was 12 months (3-50 months). NED was reported in 15 of 20 cases (75%), and
of these, combinations of high-risk features (high mitotic activity and/or necrosis and/or
lymphovascular invasion) were described in 9 out of 15 cases (60%) [5, 22-29]. In addition, one patient
with a large malignant PEComa remained NED at 50 months; however, no other pathomorphological
features were described [29]. Of these 9 cases, 3 involved cutaneous PEComas, while the remaining
were musculoskeletal, oropharynx/neck, adrenal gland and gynecological [22, 23, 25]. The follow-up
periods for these nine cases varied between 6 to 24 months with a median of 12 months and a mean
follow-up period of around 13.2 months. Among these nine cases with NED, both RT and
chemotherapy were administered in three cases involving a high-risk cutaneous lesion larger than 5
cm and uterine/pelvis PEComas with local lymph node involvement and large size [23, 26, 29]. One
of these cases reported by Jeon et al received adjuvant concurrent chemoradiation with NED at 18
months of follow-up [26].

Disease progression was observed in 5 out of 20 cases (25%) with four patients experiencing
distant recurrence with metastasis to the lungs, liver, bones, small and large intestine, abdominal wall
and one patient experiencing local recurrence [5, 30-33]. The median time to progression was 11
months (3-39 months). Primary tumor sites were falciform ligament (1/5), uterus (2/5),
retroperitoneum (1/5), and mesentery (1/5). All five cases involved primary tumors of significant size
ranging from 9 cm to 30 cm along with high-risk histopathological features. Vascular invasion was
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observed in two cases, necrosis in three, and all exhibited high mitotic activity. Two patients
received both adjuvant radiotherapy and chemotherapy for uterine PEComa, one patient had
concurrent adjuvant chemoradiation for mesenteric PEComa; progression time ranged between
approximately 6 and 16 months [5, 31, 33].

Regarding RT doses, only 5 out of 20 cases reported total dosages, which varied between 45 and
60 Gy [22, 24, 26, 27, 33]. These cases involved PEComas of uterus, broad ligament, mesenteric region,
adrenal gland, and skin. Among five cases, the mesentery PEComa, which received total 60 Gy of
adjuvant concurrent RT with Ifosfamide and Adriamycin, recurred within 6 months [33].

Indications for adjuvant RT were not explicitly described in the presented case reports, except
in two studies where it was administered for positive post-resection margins [27, 32]. It can be
assumed that tumor size in combination with high-risk features and/or regional spread to lymph
nodes would guide its use. At the same time, interestingly, there are a few cases where adjuvant RT
was used in patients with PEComa of uncertain malignant potential, which are mainly characterized
by size below 5 cm, low mitotic rate, and mild to moderate pleomorphism, suggesting unpredictable
behaviour of this tumor despite fewer high-risk characteristics; all demonstrated NED at follow-up
ranging between 6 and 30 months [5, 27, 34-36] .

Overall, some of the presented cases of malignant PEComa with high-risk features demonstrated
prolonged periods of disease control [24-27, 37], with the longest NED observed at 50 months after
complete resection of recurrent disease and adjuvant chemotherapy and radiotherapy [29]. However,
given the heterogeneous follow-up periods, small sample size, lack of direct comparisons between
adjuvant RT and no RT, and confounding from chemotherapy in some cases, conclusions regarding
disease control remain difficult to draw. As for the reported progressed cases, a combination of large
tumor size, intra-abdominal/pelvic primary location, high mitotic activity, and necrosis appeared to
be associated with more unfavorable outcome. In addition, among the progressed cases, patients who
received adjuvant radiotherapy and chemotherapy or concurrent radio-chemotherapy seemed to
have a higher rate of progression (3 out of 8) compared to those receiving only adjuvant RT (2 out of
12). However, meaningful comparisons are limited by small number of cases, and the fact that
multimodality approaches were typically used in the tumors exhibiting multiple unfavorable
features, including vascular invasion, necrosis, a high mitotic index, and large size. Thus, these
tumors were perhaps already predisposed to a more aggressive biological behavior, which may have
warranted more intensive multimodality treatment. A detailed summary of adjuvant RT cases is
provided in Table 2, and a summary of RT treatments by treatment intent is presented in Appendix

A.
Table 2.
Adjuvant Radiotherapy
. Follow-
Patient
. . Diagnos . o Treatme wup
Author informatio Location Characteristics Outcome
is nt  (month
n
s)
20 cm; area of
Maligna Falciform Lung
Folpeat 21y/o ) ) necrosis was not Resection )
nt  ligament/ligament o 3 metastasi
al (2000)  male reported, low mitotic + AR
PEComa um teres o s
activity
9 cm; high mitotic
Maligna
Folpeat 71y/o activity, high nuclear Resection
nt Forearm 10 NED
al (2005)  male grade, mixed + AR
PEComa

morphology with
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multinucleated giant
cells (IMNGCs)
2 cm; high nuclear
grade, low mitosis,
PEComa
Folpeat 48y/o no necrosis, no  Resection
with Cervix 21 NED
al (2005) female vascular invasion, + AR
UMP
epithelioid and
MNGC histology.
2.6 cm; low mitotic
PEComa rate, mixed histology
Folpeat 77 y/o Resection
with Neck and MNGC, no 6 NED
al (2005) female + AR
UMP necrosis, no vascular
invasion
9 cm; high
cellularity, high Lung and
Maligna Resection
Folpeat 56y/o nuclear grade, high bone
nt Uterus + AR+ 11
al (2005) female mitotic activity, metastase
PEComa ) ) AC
atypia, no necrosis, s
no vascular invasion
13 cm; pleomorphic Lung,
morphology, with Resection liver,
Hornick Maligna
50 y/o marked nuclear  + AR (for abdomina
etal nt Retroperitoneum 39
female atypia, frequent  positive 1 wall
(2008) PEComa
mitoses (22/10 HPF), margins) metastasi
areas of necrosis s
30 x 27 x 18 cm + local
Died
met; high mitotic
Fukunag Maligna from
40y/o activity, vascular Resection )
aetal nt Uterus 16 multiple
female invasion, moderate + AC, AR
(2005) PEComa ) ) metastase
atypia, necrosis.
s
Size — no reported; no
PEComa necrosis, no high
Silvaet 75y/o Resection
with Uterus mitotic rate or 8 NED
al (2004) female + AR
UMP invasion.
5 c¢m; absence of
PEComa
Vanget 75y/o necrosis, mitosis, Resection
with Uterus 30 NED
al (2004) female UMP pleomorphism, +AR

vascular invasion
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NC (VID)
+
6.5x5x%x35cm; no resection
Maligna necrosis, mitosis but +AC +
Jeonetal 9y/o ) )
nt Uterus polymorphism and adjuvant 18 NED
(2005)  female
PEComa metastasis to one of concurre
the regional LN.  nt CRT
(45 Gy +
VID)
17 cm;
Maligna pleomorphism,  Resection
Fink et 51 y/o
nt  Broad ligamentum extensive areas of +AR 15 NED
al (2004) female
PEComa necrosis and (50.4 Gy).
hemorrhages
Resection
9 x 11 cm; high grade +
Maligna nuclear atypia, focal adjuvant
Laietal 59-y/o Recurren
nt Mesenteric tumor necrosis, concurre 6
(2012) male ce
PEComa vascular invasion, nt CRT
and high mitotic rate (IA + 60
Gy)
3.5cm; increased
Maligna mitotic activity, = Resection
Coleetal 42y/o Skin (cutaneous .
nt pleomorphism, nucl +AR 10 NED
(2021)  female form)
PEComa ear atypia and (60 Gy)
hypercellularity
lcm;  high mitotic
Grevelin Maligna activity, significant
44 y/o Resection
getal nt Cheek/cutaneous. nuclear 24 NED
male + AR
(2013) PEComa polymorphism, no
necrosis.
7x55x%x5cm;
nuclear Resection
Elousrou Maligna
92y/o Skin/cutaneous polymorphism, +AR+
tietal nt 6 NED
female form. atypia, high mitotic =~ AC
(2023) PEComa o . .
activity, no necrosis, (mTORi)
no vascular invasion
10 cm, areas of  Resection
Maligna
Akayet 24y/o necrosis, nuclear + AR (for
nt Adrenal gland 17 NED
al (2024) female pleomorphism, high positive
PEComa

mitotic activity =~ margins)
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(46.8
Gy/26
fractions)
5 cm, infiltrative
Komune growth, vascular
Maligna Jugular
etal 24 y/o invasion, nuclear Resection
nt foramen/neck 12 NED
(2020)  female atypia, and high +AR
PEComa o o
mitotic activity
Resection
Maligna
Liuetal 80y/o 10 cm, no microscopy + AR+
nt Pelvis 50 NED
(2019)  female reported AC
PEComa
(mTORi)
Liu et al Maligna Resection
51 y/o 8.3 cm, high mitotic
(2019) nt Pelvis +AR+AC 7 NED
female rate, necrosis areas
PEComa (mTORi)
4.5cm x 2.5 cm, low
Papoutsi
mitotic index, modest
setal 67y/o PEcoma Surgery,
Cervix nuclear 12 NED
(2019)  female UMP ) AR+AC
) polymorphism
adjuvant

4.3. Metastatic Disease, Advanced/Unresectable PEComa and Palliative Radiotherapy

In total, 8 case reports were identified that used palliative RT for PEComa metastases or
inoperable disease [38-44]. The median age of patients was 46.5 years old (range 19-75) years old; and
5/8 (63%) were female. The primary PEComa sites were uterus, pelvis, retroperitoneum, lung, limbs,
and one case with unknown primary tumor site. Follow-up periods after RT ranged between 4 to 48
months with median follow-up time of 15 months. All reported primary PEComa lesions were above
5 cm with high-grade histological malignancy features and abundant necrosis.

Out of eight cases, one case experienced both local and systemic progression 10 months after
pelvic consolidative radiotherapy and chemotherapy for residual, non-operable disease following
definitive resection [39]. De Ledn et al. described two cases treated with palliative RT (13 Gy) for
spinal metastases; however, no information on local control was provided. Both patients
subsequently developed further disease progression involving additional spinal segments at 48th
and 11th months [40].

Four cases described either disease stability or partial responses to palliative RT. [38, 41-44].
Separately, Lao et al. reported a case of metastatic malignant PEComa affecting the left femur for
which the patient received palliative RT and was started on systemic chemotherapy, the patient was
alive at 42 months, with no reported evidence of progression, although detailed response assessment
and disease status were not provided [41].

Local RT responses were specifically highlighted in two cases. One reported a complete response
by 4 months post-RT with 36 Gy (12 fractions) to a lung PEComa mass [38]. The other described a
significant partial response to stereotactic body radiation therapy (SBRT) of 30 Gy (6 fractions) for a
recurrent pelvic mass, along with an additional 24 Gy of SBRT delivered to a spine metastasis; the
follow-up duration since treatment initiation was approximately 4 months [42]. However, the
treatment also included PD-1 inhibitor, Tislelizumab, administered in the peri-radiotherapy period
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as well as granulocyte-macrophage colony-stimulating factor (GM-CSF), which was delivered
concurrently with RT. Similarly, another patient with spinal metastasis treated with palliative
radiotherapy alongside initiation of PD-L1 inhibitor therapy had stable disease for 12 months of
follow-up [43]. Although positive RT response and/or RT-related local disease control is confounded
by the use of immunotherapy in these cases, it does raise the question of a potential synergistic effect
between radiotherapy and immunotherapy, which has been described in studies involving non-
sarcoma tumors yet may be potentially applicable to sarcoma [45]. In addition, higher RT doses were
reported in cases demonstrating positive local responses [38, 46]; however, the majority of case
reports did not specify the exact palliative RT dose used, making interpretation of a dose-response
relationship difficult.

Overall, both palliative radiotherapy and systemic therapy were reported in six out of eight
cases, reflecting the standard approach for managing aggressive and metastatic PEComa. Although
it is difficult to determine the individual contribution of RT versus systemic therapy to disease
control, some cases demonstrated either prolonged stable disease during the follow-up period or
local tumor regression after palliative RT. However, the small number of case reports, heterogeneous
follow-up periods, and lack of RT-focused details limit the ability to draw clear conclusions. Reported
cases are summarized in Table 3 and a summary of RT treatments by treatment intent is presented in

Appendix A.
Table 3.
Metastatic Disease or PEComas not feasible for curative treatment
Patient Follow-
Auth . Diagnos . Characteristic
informati Location s Treatment up Outcome
or is
on (months)
5.5 cm, Resection,
necrosis, recurrence, another
atypia, resection, inoperable Multiol
ultiple
nuclear residual disease, P
Bonet 9/ Maligna polymorphis Post G metastases +
Y ostoperative
tietal Y | nt Uterine m and N N P (1A) 18 local
e 1 h chemothera +
(2001) PEComa ymP ov?scu by progression
lar invasion, consolidative RT to
rare mitotic . by 10 month
) the pelvic mass for
figures
residual disease
15 x 15-cm
and 4 x 4-cm;
De Retroperitone
. Maligna . necrosis, mild Primary resection, Multiple
Leon 76y/o um + vagina i
nt ) atypia, then RT (13 Gy) for 48 mets to
etal female with mets to
PEComa atypical sacrum metastasis brain/spine
(2010) sacrum o
mitosis
De Multiple
Maligna Spine mets,  Extensive Palliative RT (13 Gy)
Leon 38y/o mets to liver,
nt  NYD primary necrosis, mild for lumbar/sacral 18
etal female lungs, spine
PEComa site atypia, metastases.
(2010) by 11 months
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atypical post-RT for
mitosis spinal

metastases.
52x3.2x2.6 Palliative RT and
cm; systemic therapy, no
Y by Alive at 42
Lao Distal left hypercellulari details were
Maligna months (no
Wet 47y/o femur + ty, nuclear reported. No RT site
nt 42 progression
al male multiple lung  atypia, was reported (but
PEComa reported)
(2015) metastases atypical likely distal femur
mitosis, given clinical
necrosis description).
Primary site-
lung + mets to
ipsilateral 5.8x5 cm
lung, (primary Resolution of
Bajaj, mediastinal, mass) RT to the left lung left lung
Maligna
Aet 67y/o . hilar nodes, High-grade mass (24 Gy + 12 Gy) 4 mass, 2 new
n
al male ipsilateral ~ malignancy + systemic therapy met in
PEComa
(2021) malignant with (mTORi) extrapulmon
pleural abundant ary sites.
effusion, chest necrosis.
wall, adrenal
nodule etc
Primary resection,
resection of the
recurred pelvic
mass, second
recurrence,
SBRT 30 Gy/6 43 (since
Primary 10x10cm  fractions delivered progressi
) . duri les 1 and ) Significant
uterine, High-grade, ¢urngcycles1an onin _
) . 4ofad-cvale (a3 shrinkage of
Wang Maligna recurrent necrosis, high *©faa-cycle (@w) 2022 -
] ) ) H-PD-1 the recurred
eta nt pelvic proliferation anu-riJ- second )
_ Tisleli b pelvic mass,
(2023) PEComa mass+mets to  index, (Tislelizumab on  recyrrenc
stable spine

spineand  primary site  Day8) + GM-CSF

lungs (uterine) —

immunotherapy

sequential.

Subsequent SBRT 24

Gy/6 fractions

delivered to spinal

regimen (Day 1-7).
GM-CSF concurrent;

e)
met post RT.
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metastasis within
the same anti-PD-1 +
GM-CSF regimen.
8.3 cm,
Alnaj
nuclear  Resection + systemic
ar et Popliteal
Maligna atypia, areas therapy
al  44y/o Fossa + mets Stable
nt of necrosis, (Pazopanib+Nivolu 12
(2018)  male to spine Disease
PEComa rare mitotic mab) + palliative RT
figures to spine mets
10 x 10 cm,
Ross pleomorphis
Maligna Pelvis Palliative RT +
etal 46y/o m, scattered Stable
nt (recurrent, sirolimus 12
(2011) Female mitoses. Disease

Pecoma non-operable)

5. Conclusions

Although the role of RT remains unclear in the PEComa treatment due to limited data in this
ultra-rare disease, this review highlights the emerging evidence that RT might contribute to disease
control in both primary and metastatic settings in PEComa. Ongoing collaborative efforts such as the
Transatlantic Australasian Retroperitoneal Sarcoma Working Group (TARPSWG), CanSaRCC
(Canadian Sarcoma Research and Clinical Collaboration) and similar initiatives, may help clarify
further the role of RT in the management of PEComa.
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Abbreviations

The following abbreviations are used in this manuscript:
AC adjuvant chemotherapy

ACR adjuvant chemoradiotherapy

AR adjuvant radiotherapy

CRT chemoradiotherapy

CSF colony-stimulating factor

Gy Gray

HPF high-power field

IA Ifosfamide, Adriamycin

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202603.1475.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 19 March 2026 d0i:10.20944/preprints202603.1475.v1

13 of 16

LN lymph node

mTORi mammalian target of rapamycin inhibitor
NC neoadjuvant chemotherapy

NED no evidence of disease

NR neoadjuvant radiotherapy

PEComa perivascular epithelioid cell tumor

RT, radiotherapy

SBRT stereotactic body radiotherapy

UMP uncertain malignant potential

VID vincristine-ifosfamide-doxorubicin regimen

Appendix A

Summary of RT Treatments for PEComa by Treatment Intent

Positive composite
descriptive outcome

(NED for
neoadjuvant/adjuvant
Mean ‘.
RT; for palliative RT:
Total s . FemalesMales Follow-
Main Sites Median Age local response and/or
Cases % % Up i1
local stability,
(months) .
and/or systemic
disease stability
and/or symptom
relief)
Neoadjuvant Musculoskeletal 17
RJT 5 60% 49 80%  20% 4 (80%)
’ (6-34)
. Gynaecological
Al t . . . 16.1 (3-
djuvan 20 (including pelvis) 51 80% 20% 010 15(75%)
RT 50)
- 50%
Gynaecological
Palliative (including pelvis) 62.5% 37.5% 20 o/ \s
RT 8 ) 46 (4-48) 4 (57%)
40%
*Lao et al. was excluded from outcome calculation because disease status was
indeterminate (alive at 42 months without further clarification of response or
progression).
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