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Abstract
Background: Perivascular epithelioid cell tumours (PEComas) are mesenchymal neoplasms with variable biological
behaviour, ranging from benign to extremely aggressive diseases able to metastasize. No prospective studies are
available to define a validate approach to this type of tumours.

Case presentation: We present a case report of a 53-year-old woman affected by advanced retroperitoneal PEComa
who developed an abdominal disease progression after 40 months of therapy with mTOR inhibitor. The patient
underwent cyto-reductive surgery followed by radiotherapy on the residual disease and started chemotherapy with
olaratumab plus doxorubicin for seven cycles achieving a partial response so she continued monotherapy with
olaratumab for one year with stable disease to quarterly CT evaluation. On September 2019 treatment was definitely
interrupted because of marketing authorisation of olaratumab was revoked due to insufficient proof of its medical
advantage in phase III trial ANNOUNCE. Currently the patient is still in follow up after 18 months from the
interruption of therapy, without a disease progression.

Discussion and Conclusion: In our PEComa clinical case, we highlight how a multidisciplinary approach can lead to
disease control and a long clinical benefit.
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1. Introduction
Perivascular epithelioid cell tumours (PEComas) are mesenchymal neoplasms [1] with variable biological behaviour,
ranging from benign to extremely aggressive diseases able to metastasize; a classification based on pathological and
histological data has been proposed to predict the biological behaviour of the PEComas, but not yet validated [2]. In
the literature we have no prospective data about the treatment of this type of cancer [3-6]; in certain patients with
PEComas was identified the genetic alterations of the tuberous sclerosis complex which lead to the hyperactivity of
the mTOR complex, so the use of mTor inhibitors has been endorsed [4-12].

Response to mTOR inhibitors in PEComas was first published by Wagner et al. in 2010 reporting a series of 3 patients
with advanced disease [10]. Two other small PEComa case series have since been published confirming the activity
of sirolimus in this disease [9, 11]. These results were confirmed by Benson et al., that recommended mTOR inhibitors
as first-line treatment in this rare disease [6]. Another recent retrospective study, that evaluated different treatment
approaches to metastatic PEComas, confirmed the limited role of chemotherapy in first line setting and defined mTOR
inhibitors as the most active agents in this histologic subtype, with an ORR of 41% and a PFS of 9 months [12]. The
only prospective study published is the phase 2 AMPECT trial, that evaluated the efficacy and safety of nab-sirolimus
in 34 advanced malignant PEComas. The study demonstrated substantial and durable responses (ORR was 42% PR,
35% SD) with manageable toxicities [13]. In the second line setting, after a mTOR inhibitor, the response to standard
chemotherapeutic regimens [14] and anti VEGFR [15-16] was evaluated in single case reports.

2. Case Presentation
We report the case of a 53-years-old woman who performed a total body computerized tomography (CT) for the
appearance of a sore abdominal swelling, that showed the presence of multiple peritoneal and retroperitoneal tumour
masses with necrotic hypodense component and hyperdense peripheral solid portion. The largest mass at the left of
the retroperitoneum was 13 cm x 9 cm x 7 cm extended upwards to left kidney, renal artery and vein, abdominal aorta
and psoas muscle and downwards to descending colon and reached pelvis where it appeared in contiguity with the
homolateral external iliac artery. In pelvis were observed several expansive lesions, the greater ones of about 4 cm,
that was extended to the aortic carrefour, the right common and external iliac regions, and to presacral adipose tissue,
close to the periosteum. Discrete retroperitoneal and pelvic effusion, and multiple abdominal lymphadenopathies were
observed. Moreover, she presented increased uterus in size with irregular endometrium (Figure 1).

On August 2013, the patient was subjected to retroperitoneal eco-guided biopsy with a histological diagnosis of
perivascular retroperitoneal epithelioid cell tumor (PEComa): the neoplastic cells were positive for smooth muscle
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actin and CD56, have focal positivity for HMB-45 and negativity for CKAE1/CKAE3, desmin, MyoD-1, CD34, S100,
DOG1, synaptophysin, CD31, chromogranin A. The proliferative index ki67 was 1%. An additional histological
review in Italian Rare Cancer Network confirmed the diagnosis. Considering the few experiences reported in the
literature on the treatment of this rare neoplasm and the moderate activity demonstrated by mTOR inhibitors, on May
2014 she started treatment with temsirolimus according to a planned schedule of 25 mg i.v. given on a weekly basis
[11].

The first CT re-evaluation showed a partial response based on RECIST criteria because of 30% decrease in the sum
of the longest diameter of target lesions represented by mass with necrotic component extended to the left lumboaortic
area and the pelvic lesions. The CT on December 2015 showed the complete resolution of the known retroperitoneal
expansive formation and numerous partially necrosed lymphadenopathic formations in the same site (the largest in
the lumboaortic area of about 1.6 x 1.3 centimeters) (Figure 1).

Figure 1: Radiological staging and response to mTOR treatment imagines.

Given the good treatment response, the patient continued therapy until July 2017 when the re-evaluation CT showed
disease progression for bilateral pleural and pelvic effusion and increase in the retroperitoneal mass (7.5 x 5.5 cm)
with dislocation of the rectum (Figure 2).
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Figure 2: Pelvic progression after upfront mTOR inhibitor treatment (A) and CT evaluation after surgery.

In view of the small sample size of the studies in the literature, the limited availability of further systemic treatments
as effective as that used on the front line [16], as well as the diagnostic doubt on endometrium, the patient’s young
age and good clinical condition, after multidisciplinary discussion, we decided to proposed patient a surgical approach.
On August 2017 she undergone surgery on hysteroannexectomy, excision of pathological retroperitoneal tissue,
sigma-rectum, para-aortocaval lymph nodes resections and omentectomy. The histological examination confirmed the
diagnosis of PEComa, with a low mitotic index of 0 mitosis/50 HPF and a Ki67 proliferative index of less than 1%.
Uterine leiomyoma with right ovarian haemorrhagic luteum were histological diagnosed.

The CT of December 2017 (Figure 2), after surgery, evidenced a residual left paraaortic and multiple bilateral
lumboaortic lymphadenopathies so she started II-line therapy with olaratumab (15 mg/kg) intravenously on day 1 and
day 8 plus doxorubicin (75 mg/m2 on day 1 of each 21-day cycle for seven cycles, based on phase II clinical trial that
evaluated efficacy of olaratumab plus doxorubicin in patients with advanced or metastatic soft-tissue sarcoma [17].
The CT re-evaluation after six cycles showed stable disease so she continued a maintenance therapy with olaratumab
for one year with a partial response evidence by centimeter-size lymph nodes in the abdominal area. In view of the
response obtained and the withdrawal from the market of olaratumab for insufficient proof of its medical advantage
in phase III trial [18, 19], treatment was discontinued in August 2019.

Moreover, the patient received radiotherapy with on the retroperitoneal lymph nodes for a total dose of 50 Gy in 25
fractions from December 2019 to Jenuary 2020. Then, she began clinical and instrumental follow-up (FU). She is
continuing the FU and the last CT of February 2021 showed no recovery of the disease with an overall survival (OS)
of 7 years and 6 months.
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3. Discussion
The family of PEComas is characterized by the presence of mesenchymal neoplastic cells in the context of the vasal
walls which are immunoreactive for both smooth muscle and melanocytic markers [1, 20]. This group of neoplasms
includes clear cell tumors "sugar like" of the lung, angiomyolipomas (AMLs), lymphangioleiomyomatosis (LAM),
clear cell myomelanocytic tumour of the falciform ligament / ligamentum teres (CCMMT) and a group of rare,
morphologically and immunophenotypically similar tumors arising at a variety of visceral and soft tissue sites [4, 2123].

Four main hypotheses have correlated the origin of PEComas from: a) undifferentiated cells of the neural crest, since
they express several melanocytic markers [21]; b) smooth muscle cells which have developed alterations leading to
the expression of melanocytic markers [25]; c) telocytes, from which gastrointestinal stromal tumours (GISTs) would
also originate, considering the expression of markers typical of these cells (e.g., S-100, SMA, VEGF) that are also
expressed in PEComas [26]; d) or melanocytic markers could be acquired during tumour development and related to
chromosomal translocations or mutations affecting the pathway of melanosomal proteins [20]. Their biological
behavior is extremely heterogeneous, ranging from indolent and benign forms to aggressive tumors with malignant
transformation and metastatic potential. With the aim to define the biological behavior of PEComas, a stratification
system, based on the following clinical and histopathological features, was proposed: 1) Tumour size > 5 cm; (2)
Mitotic rate > 1/50 HPF; (3) High nuclear grade and cellularity; (4) Presence of necrosis; (5) Vascular invasion; and
(6) An infiltrative growth pattern. These characteristics define three groups: (1) benign tumors ( < 5 cm with one risk
feature; (2) having uncertain malignant potential (tumours > 5 cm with no other risk features), and (3) malignant
tumors (with two or more risk features) [2].

According to European guidelines ESMO [30], surgical treatment may be sufficient for the treatment of localized
tumors [3, 5, 31-33], but for metastatic disease or non-surgically treatable lesions an effective treatment may be
mammalian target of the rapamycin (mTOR) inhibitors [4, 6, 8, 9, 11, 12, 21]. In our case the patient presented at the
diagnosis a widespread pathology of the retroperitoneum and the pelvis, involving multiple abdominal lymph node
stations, in the absence of a primitive organ involved, and therefore not susceptible to surgery. For this reason, she
performed therapy with temsirolimus, an mTOR inhibitor, reaching a PFS of 40 months. At disease progression a
second line treatment with oralatumab, a human IgG1 monoclonal antibody selective for human platelet-derived
growth factor (PDGF) receptor “a” (PDGFRa), was administrated [19, 34-36]. In fact, overexpression or aberrant
activation of PDGFRa has been observed in several types of cancer, including sarcomas [37, 38]. In a phase II trial
(JGDG trial; NCT01185964), olaratumab in combination with doxorubicin improve progression free survival (PFS)
and OS (26.5 months, compared with 14.7 months) compared with doxorubicin alone in patients with advanced soft
tissue sarcoma, reducing the risk of death by 53.7% (hazard ratio = 0.463; p = 0.0003) [17]. These results lead to
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approval of olaratumab by Food and Drug Administration (FDA) and European Medicines Agency (EMA) in 2016
[34, 35]. In June 2019, the confirmatory phase III study ANNOUNCE, did not reach the primary end-points of OS in
the full study population [18]. Due to insufficient proof of its medical advantage, it was removed from the United
States and European Union markets, so our patient was forced to stop treatment.

4. Conclusion
We decided to report this clinical case because it is an example of how a malignant biological behaviour soft tissue
sarcoma, treated with cyto-reductive surgery and subsequent chemo-radiotherapy consolidation, has reached a partial
response maintained for a long time. In conclusion, we proposed a combination approach as a possible solution in
selected cases, even if at an advanced or locally advanced stage. Therefore, considering the lack of prospective studies
and the possibility to draw conclusions only on retrospective studies or case reports, a multidisciplinary approach
becomes fundamental in order to select patients susceptible to treatments with curative intent, such as in our case.
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