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Aim: to present a clinical case of pancreatic PEComa with liver metastases with an emphasis on morphological fea-
tures, radiology diagnostic methods and features of treatment tactics, allowing practitioners to get an idea about this
rare mesenchymal tumors composed of “perivascular epithelioid cells”, and a review of literature data on pancreatic
PEComa, including 32 author's cases.

General statements. A 22-year-old woman who was surgically treated for pancreatic head PEComa with infiltration
of the duct of Wirsung, common bile duct, duodenal wall, focal invasion into the blood and lymphatic vessels, and
perineural space infiltration. Synchronously, metastases were detected in both liver lobes, for which she took Everoli-
mus for 6 years under the control of radiology methods with dose adjustment and frequency of administration. At the
A.V. Vishnevsky National Medical Research Center of Surgery, the patient underwent right-sided hemihepatectomy
and atypical resection of II-lll liver segments.

Conclusion. To determine clearer criteria for the diagnosis and differential diagnosis of PEComa, to identify criteria
for the malignancy of these tumors, to develop treatment tactics and further dynamic monitoring, a set of statistical
data of significant group and randomized clinical trials are needed. Pancreatic PEComas in this group are extremely
rare and often have a benign course. The presented clinical case demonstrates the most malignant form of this tumor
with localization in the pancreas and liver metastases.
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MepuBackynsipHasa anuTenuanbHO-KNeTo4YyHasa onyxonb (M3Koma) nogpxenyno4yHon
)Xene3bl C MeTacTa3aMm B NeYeHb: KIIMHu4Yeckoe HabntogeHue n o063op nurepaTtypbl

10.A. CtenaHoBa'*, X.A. AiiBazsaH’, [.B. Kanunun', O.N. XXaBopoHkosa', B.C. LLinpokos', A.B. Yxao?

" PrbY «HaumoHabHbIv MeauLMHCKUA MCCen0BaTENbCKUIA LEHTP Xupyprumv uM. A.B. BuluHeBckoro» MuHucTtepcTea
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Llenb uccnepoBaHus: NpeacTaBuUTb KiavHuyeckoe HabnoaeHue N3Kombl nogxenynodHom xenesbl (MXK) ¢ me-
TacTtas3amMu B NeYeHb C aKLLEHTOM Ha MOP@ONornieckme 0Co6eHHOCTN, AaHHbIE NTYYEBLIX METOLOB MCC/IEL0BaHMS
1 0COOEHHOCTU TakTUKW JIEYEHUS, MO3BOJSIOLLME NPAKTUYECKUM BpayaM COCTaBUTbL NPeacTaBfieHne 06 3Tol pea-
KO OMyx0fn, COCTOSALLEN N3 «NepUBACKYNSIPHbBIX SNUTENNOUAHBIX KNETOK», a Takke AaHHbIX nutepatypbl [MOKom
MK, Bkntovatowmin 32 HabntogeHus.

OcHOBHbIE NONOXeHUs. XeHLlmHa 22 neT nepeHecna Xmpypruyeckyto onepauuio no nosogy NMNOKombl ronosku
MX ¢ vHdunbTpaume BUpCyHroBa nNpoToka, OOLLIEero Xen4yHoro rnpoToka, CTEHKN ABeHaALaTUNEepPCTHOM KULLKW,
04aroBOV MHBA3MEN KPOBEHOCHbIX 1 IMM@ATUYECKMX COCYA0B, MHbUNbTPaUnern NnepMHEBPaNbHOro NPOCTPaHCTBA.
CWHXPOHHO BbINK BbISIBIEHBI METAacTa3bl B 06€ 40N NEYEHU, MO NOBOAY KOTOPLIX B TEHEHNE 6 NET NpuHMMana 9Be-
PONNMYC NOA KOHTPOJIEM JTyYEBLIX METOA0B MCCNENOBAHMS C KOPPEKLMEN A03bl U KpaTHOCTM npuema. B HMULL xn-
pypruv nm. A.B. BULLHEBCKOrO NaLMEHTKE BbIMOHEHA MPABOCTOPOHHAA FEMUTrENaTIKTOMUSA Y aTUMNYHAsA Pe3eKLms
II-1l cermeHTOB neyeHn.

3aknioveHue. [1na onpeneneHvs 6onee YETKUX KPUTEPUEB OMArHOCTUKU U AnddepPEHLNANbHOM ANarHOCTUKA
MN3KoMm, BbISIBNEHUS KDUTEPUEB 3/10KAYECTBEHHOCTU 3TUX OMNYX0JIEN, BbIPabOTKM TAKTUKM NIEYEHUS N AaNbHENLLEro
OMHaMn4eckoro HabnoaeHs Heob6xoaMm Habop CTaTUCTMYECKM 3HAYMMOW rPyMMbl U NPOBEAEHVNE PAHOOMU3NPO-
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BaHHbIX KIMHUYECKux nccnegosarHunii. NM3OKombl MX BcTpevaloTca kpaiHe peako 1 valle MMeoT 0OpoKaiecTBeH-
Hoe TeyeHue. MpeacTaBneHHOe KIMHMYeckoe HabnaeHe NEMOHCTPUPYET Hanbosiee 3110Ka4eCTBEHHY GopMy
3TOM ONyxoJsn ¢ nokanuzaumen B K 1 meTactazamu B NeYEHb.

KnioueBble cnoBa: nepuBackynsipHas anNUTeNManbHO-KIETOYHAs OMyXOsb, MOAXEenyaoyHas xenesa, [N9Kowma,

AnarHoCcTuka, nedeHne

KoHdnukT MHTEepecoB: aBTopbl 3asBASIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ana untnpoBanua: CtenarHoa t0.A., AliBasaH X.A., KanunuH [.B., XXaBopoHkosa O.U., LUupokos B.C., Yxxao A.B. MNMepusacky-
NSipHas aNUTEeNNanbHO-KNIeTo4Has onyxosb (MOKoma) nomxenynoyHon xenesbl C MeTacTadamm B NeYeHb: KIMHUYECKOe Habo-
neHvie 1 0630p nutepaTtypbl. Poccuiickuii XypHas raCTpo3HTEPOSIOrK, renaTonoruum, kononpoktonorum. 2023;33(2):105-119.
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Introduction

The International Classification of Bone and
Soft Tissue Tumors identified a family of mesen-
chymal tumors, designated by the general term
PEComas in 2002 [1]. Perivascular epithelial cell
tumors (PEComs) belong to the category of mes-
enchymal tumors consisting of epithelioid or spin-
dle-shaped cells with a transparent or focal-gran-
ular eosinophilic cytoplasm, with round or oval
nuclei and inconspicuous nucleoli in the center
[2]. The location of epithelial cells is typical clos-
er to the vessels for PEComa; spindle-shaped cells,
similar to smooth myocytes, as a rule, are deter-
mined at a distance from the vessels [3]. The tu-
mor stroma may be hyalinized. PEComs express
both melanocytic (HMB-45, Melan-A, MiTF)
and muscle markers (SMA, desmin, myosin), as
well as vimentin, estrogen receptors, etc. PEComs
differ in the level of marker expression. Spindle
cell-dominated PEComas show high expression of
muscle markers and limited expression of melano-
cytic markers. In ordinary epithelioid cells, the
expression of markers is opposite [4].

The PEComas group includes [5]:

— angioleiomyolipomas;

— clear-cell “sugar” tumor (CCST) of the lung;

— lymphangioleiomyoma;

— clear-cell myomelanocytic tumor of the uter-
us round ligament / liver falciform ligament;

— abdominopelvic sarcoma of perivascular epi-
thelioid cells (unusual clear-cell tumor of the pan-
creas, rectum, peritoneum, uterus, vagina, thigh
and heart).

The lesion most often occurs sporadically, but
may also be associated with tuberous sclerosis (tu-
berous sclerosis complex, TSC). Tuberous sclero-
sis is a genetic disease that causes mental retar-
dation, seizures, and the development of benign
tumors in many organs [5, 6]. It is believed that
about 10 % of PEComss are associated with tuber-
ous sclerosis [7].

For the first time, according to G. Martignoni
et al., special clear cell tumor cells were described
in the work of K. Apitz in 1943 [2]. In a study by

F. Bonetti et al. an important feature was empha-
sized — the growth of tumor cells occurs around
thin-walled branching vessels [8]. The term “peri-
vascular epithelioid cell” (PEC) has appeared.
Further clinical studies have shown that in addi-
tion to the classical localization — lungs, kidneys
and liver — tumors from perivascular epithelioid
cells can be located in the pancreas. The first pub-
lication describing such a tumor localized in the
pancreas was made by G. Zamboni et al. in 1996
[9]. The authors formulated a position on the fam-
ily of mesenchymal tumors consisting of perivas-
cular epithelioid cells and designated this group of
tumors under the general term “PEComas”.

The type of cells from which these tumors orig-
inate remains unknown. Normally, perivascular
epithelioid cells are absent; the name refers to
the characteristics of the tumor when examined
under a microscope [5]. Early studies suggested
that vascular walls [8] or specific muscle cells [10,
11] could be the source of PEComa development.
Modern advances in embryology have shown that
neural crest stem cells, capable of differentiating
into muscle and melanocytic cells during develop-
ment, can be a source of tumor cells [12]. Research
in this area is ongoing.

Based on the characteristics of epithelial cells
described above, PEComa is characterized by peri-
vascular localization, often with a radial arrange-
ment of cells around the lumen of the vessel [13].
PEComas have been found in the uterus, liver
falciform ligament, gastrointestinal tract, kidneys,
pancreas, pelvis, skull, vulva, prostate, thigh soft
tissues, common bile duct, and heart. It is be-
lieved that PEComas can be localized in any organ
but are most often found in the uterus. According
to the literature, by the end of 2007, only 51 cas-
es of PEComas had been described, 46 % of them
were in the uterus body [3]. The final diagnosis of
PEComa can only be made after a histological and
often immunohistochemical study.

Some PEComas have malignant features, while
others may be cautiously labeled as having “un-
determined malignant potential”. Establishing
the malignant potential of these tumors remains
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challenging, although criteria have been proposed
[14]: size > 5 cm, infiltrative growth, hypercel-
lularity, high-grade atypia, high mitotic index (>
1,/50 HPF), invasion into vascularity and necrosis,
as well as other findings that may indicate the
possibility of malignant growth. When consider-
ing the criteria, all tumors were divided into three
groups: benign, tumors with an unclear growth
potential, and malignant. Tumors that do not
have any risk factor are benign; tumors with one
of these features are classified as tumors of unclear
prognosis; tumors with two or more factors are
malignant [15]. J.S. Blecker et al. after analyzing
234 cases of PEComas described in the English-
language literature, concluded that only tumor
sizes over 5 cm and high mitotic activity (1,50
HPF) were significant recurrence factors after tu-
mor removal [16]. The same authors, in continua-
tion of their studies, report that in the presence of
criteria for malignancy, 71 % of patients develop
metastases or recurrence [17]. J.K. Schoolmeister
et al. indicate the importance of four or more fac-
tors for determining a malignant lesion [18].

Due to the extremely rare occurrence of pan-
creatic PEComa, we consider it appropriate to
present our own clinical case of a patient with
this tumor.

Clinical case

Patient T., 22-years-old woman.

Upon admission to the clinic, the patient does
have any complains.

Anamnesis. In September 2016, the patient
complained of weakness and occasional tarry
stools. On examination, pallor of the skin was
noted, general blood test showed hemorrhagic
anemia. Gastroscopy revealed bleeding in the up-
per gastrointestinal region.

Pancreatic head region MSCT revealed a
hypervascular solid tumor with clear and even con-
tours, with a maximum size of 5.4 cm. Enlarged
parapancreatic lymph nodes up to 4.5 cm in size
with an altered structure were determined. There
were multiple hypervascular metastases in both
lobes of the liver: small — in left lobe segments,
the largest — in segments VI—-VII of the liver.

The biopsy of pancreatic head lesion was
performed. According to the histology: perivascu-
lar epithelioid cell tumor.

The patient applied to the University Medical
Clinic of the Johannes Gutenberg University of
Mainz (Germany). On November 23, 2016, a py-
lorus-preserving pancreaticoduodenal resec-
tion (pPDR) and diagnostic atypical resec-
tion of the liver IV segment were performed.

Diagnosis according to histological exam-
ination of the removed organocomplex: primary

perivascular epithelioid cell tumor of the pancre-
atic head with infiltration of the Wirsung duct,
common bile duct, duodenal wall, focal invasion
into blood and lymphatic vessels, infiltration of
the perineural space, 9/20 positive local-regional
metastases in the lymph nodes, liver metastases.
Staging: pT3: duodenal infiltration; pN1: 9,20
resected lymph nodes affected; pM1: multiple
liver metastases; resection status of the primary
tumor RO with ongoing multiple liver metastases.
Immunohistochemical examination: tumor cells
show a well-defined nuclear positivity for TFE3;
some cells with AMACR expression positivi-
ty, while CK7, pan-cytokeratin, vimentin were
negative; small clusters with CD10 positivity;
pronounced positivity of HBM45 and E-caderin.
Conclusion: Primary Perivascular Epithelioid Cell
Tumor (PEComa).

Oncoconsilium dated December 20, 2016:
PECs are stably resistant to both tradition-
al radiation therapy and chemotherapy. In
the postoperative period, targeted therapy
with Everolimus is indicated (current level —
7.1 ug/L, target — 8—15 ug/L). The patient is
currently taking the drug.

MSCT of the abdomen and chest were per-
formed annually. Since 2021, the stabilization of
the process has been noted in the form of a per-
sistent absence of the growth of liver metastases.
MRI dated June 21, 2022: multiple hypervascular
metastases in both lobes of the liver. Against the
background of taking Everolimus, minimal regres-
sive dynamics was noted in relation to the size of
metastases, however, active vascularization of the
foci is still noted as a manifestation of the vital
tumor tissue.

The patient was hospitalized for planned
surgical treatment of liver metastases at the
A.V. Vishnevsky National Medical Research
Center of Surgery.

On examination. The general condition is
satisfactory. Consciousness is clear, the patient is
contact, adequate, oriented in place, time and self.
The skin is moderately pale, clean. In the lungs,
vesicular breathing, no wheezing. The number of
respiratory movements — 16 per minute. Heart
sounds are muffled, rhythmic. Heart rate — 72
beats per min. Blood pressure — 120/70 mmHg.

Family anamnesis: the father’s family his-
tory is unknown, the mother’s side is known to
have a chromosomal abnormality (X-chromosome
trisomy), grandmother and great-grandmother
had cervical cancer and thrombophlebitis.

Laboratory data. Indicators of blood bio-
chemistry, coagulograms within the physiological
norm. Complete blood count: ESR — 29 mm/h,
leukocytes — 4.3 x 10°/L, hemoglobin — 108 g/L..
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Description of MRI data performed on
an outpatient basis in another institution. A
trace amount of free fluid in the right lateral canal
and along the contour of the liver. No encyst-
ed fluid was found in the abdominal cavity. The
liver is proportionally enlarged in size, the right
lobe craniocaudally — 17 ¢cm, moderate steatohep-
atosis (HFF 12 %). Accumulation of the contrast
agent in the unchanged liver parenchyma in the
extracellular phases is typical, accumulation and
excretion of the hepatospecific contrast agent by
the liver in the hepatobiliary phase is normal. In
both lobes of the liver, multiple foci are deter-
mined, in the segments of the left lobe — small,
no more than 4 mm, in segments VI-VII — two
large, 77 mm (series 9 slice 87) and 65 mm (series
9 slice 92), and multiple small similar foci — in
segments of the right lobe (Fig. 1). These foci
have an increased MR signal in T2-weighted im-
ages (WI) reduced in T1-WI (large lesions in
the right lobe with a heterogeneous MR signal).
During intravenous contrasting, large foci in the
right lobe (VI-VII segments) accumulate contrast
substance mainly along the periphery, in the ar-
terial phase of the study, the area in the center of
the foci with little or no accumulation of contrast
agent (decay). Smaller lesions are hypervascular
and wash out occurs in the venous phase of the
study. In the hepato-specific phase of the scan,
all secondary lesions showed no signs of contrast
agent accumulation. Subocclusion of the posterior
sectoral branch of the portal vein, early arterio-
venous shunting of blood in the VI-VII segments
of the liver.

The gallbladder is not visualized. Intrahepatic
bile ducts are not dilated.

In the subhepatic space, a loop of the small in-
testine is traced, carrying a hepaticojejunostomy,
a common hepatic duct has a diameter of 3 mm.

Condition after pPDR, pancreatic stump up
to 18 mm thick, without obvious focal changes.
The accumulation of contrast agent is typical.
Pancreatic duct — 2 mm. The area of pancreatico-
jejunostomy without features.

The spleen is enlarged (92 x 60 x 111 mm), the
parenchyma is not changed, small additional lob-
ules of the spleen.

The walls of the stomach, small intestine, co-
lon without signs of focal / infiltrative changes in
the walls, the area of gastrojejunostomy without
features.

Kidneys and adrenal glands are not changed.

Contrasting of the great vessels at the study
level is homogeneous.

Lymph nodes at scan levels are small.

Bones at the study level without obvious
changes of a metastatic nature.

Conclusion. Condition after pPDR. Multiple
bilobar hypervascular liver metastases.
Subocclusion of the posterior sectoral branch of
the portal vein. Hepatomegaly. Moderate steato-
hepatosis. Splenomegaly.

Ultrasound of the liver. The liver is not
enlarged in size: the anterior-posterior size of
the right lobe is 133.7 mm, the left lobe is 54.5
mm, the contours are clear, even, the structure
of the liver parenchyma is diffusely compacted.
Intrahepatic and extrahepatic bile ducts are not
dilated.

In both liver lobes multiple focal lesions are
determined. The largest is localized in the VI-VII
liver segments. The lesion is located subcapsular,
two-nodular, solid with clear, somewhat bumpy
contours, with a total size of 103.0 x 74.2 mm.
The lesion has heterogeneous echo density, there
is a slight decrease in echogenicity towards its pe-
riphery (Fig. 2A). The course of the right hepatic
vein is traced to it, as well as segmental branches
of the right branch of the portal vein and the
proper hepatic artery involved in its blood supply
(Fig. 2B). Arterial and venous signals are located
in the lesion structure at duplex scanning, local-
ized mainly at the pole, where the feeding vessels
are traced (Fig. 2C).

Conclusion. Condition after pPDR for perivas-
cular epithelioid cell tumor in 2016. Considering
the history data, metastases of PEComa in both
lobes of the liver.

Gastroduodenoscopy. The duodenal bulb
was shortened due to a previous operation.
Duodeno-enteral anastomosis is located immedi-
ately behind the pylorus, is not available for in-
spection. The adductor loop of the small intestine
is not visualized. The efferent loop of the small
intestine was examined at a distance of 30 cm:
the lumen was not deformed, it contained a small
amount of mucous content. Peristalsis is active,
can be traced along all walls, the mucous mem-
brane of the small intestine is pink, velvety.

Conclusion. Condition after pPDR regarding
PEComa from 2016.

Based on the survey data, the diagnosis was
made: bilobar metastases of perivascular epitheli-
oid cell tumor of the pancreas.

Surgery was performed: right-sided hemihepa-
tectomy, atypical resection of I1—II1I liver seg-
ments.

Operation description. J-incision access
with excision of a part of the old postoperative
scar, the abdominal cavity is opened in layers.
There is a moderate adhesive process after the pre-
vious operation. Pathological changes in the stom-
ach, pancreas, spleen, small and large intestine
were not detected. Kidneys without features. The
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Fig. 1. MRI of liver metastases, two large foci in the VI-VII liver segments: A — T1-WI; B — T1-WI with con-
trast enhancement; C — T2-WI; D — T2-WI in fat suppression mode; E — large focus of VII and small focus of
VIII liver segments, T1-WI; F — small focus of V liver segment, T1-W1

Puc. 1. MPT-uso6pasxkenus meractaszos B medenn (MTS) — aBa kpynmupix owara B VI—VII cermeHnTax medyenu:
A — T1-BU; B — T1-BU ¢ xourpactabiM ycunennem; C — T2-BU; D — T2-BU B pexxuMe >KUPOTOIABIEHNS;
E — kpyunbiii ouar VII u meaxuii ouar VIII (ykasan crpesnkoit) cermentos nedenu, T1-BU; F — wmeskuii ouar

V cermenta nevenu (ykasan crpeskoii), T1-BU

para-aortic lymph nodes were not enlarged. The
liver is of normal size and color. |In VI=VII liver
segments there are two dense nodes merging with
each other, 4 x 3 and 5 x 5 cm in size (Fig. 3A).
There are also small foci on the border of IT-III
liver segments. The gallbladder was previously
removed. An intraoperative ultrasound was per-
formed. In the VI-VII liver segments there are fo-
cal lesions of a solid structure, heterogeneous echo

density (mainly increased echogenicity with a de-
crease in density towards the periphery). Multiple
small foci are also determined in the V and VIII
liver segments.

Atypical resection of II—III liver segments with
metastatic foci was performed. An urgent histo-
logical examination was performed: tumor foci,
most likely belonging to metastases of a perivas-
cular epithelioid cell tumor. Liver tissue outside
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Fig. 2. Ultrasound images of metastasis (MTS) of VI—-VII liver segments: A — image in B-mode; B — Color Dop-
pler Imaging, segmental veins and arteries (VA) are determined from the right branch of the portal vein (VPD)
and the right own hepatic artery (AHPD), supplying the metastasis (IVC — inferior vena cava); C — Color Dop-
pler Imaging, arterial and venous signals are located in the lesion structure, localized mainly at the pole, where
the feeding vessels are traced

Puc. 2. ¥3-uzo6paxenus meractaza (MTS) VI—VII cermentos neyenu: A — usoOpaskenue B B-pesxume; B — B pe-
JKMMeE 1IBETOBOTO JIONILIEPOBCKOIO KapTUPOBAHUS, OIPEIENSIOTCss cerMeHTaphbie Benbl U aprepun (VA) or npasoii
BetBu BopotHoii Berbl (VPD) u npaBoii co6ctBennoit neyenounoii aprepun (AHPD), kpoBochna6:kalonume MeTacras
(IVC — umxuss nosas Bena); C — B PeskuMe 1IBETOBOIO JOMILIEPOBCKOTO KapTUPOBaHUs, B CTPYKType 06pa3oBa-
HUS JIOIUPYIOTCS apTepHaibHble W BEHO3HbIE CHTHAJIBI, JIOKAJM30BaHHbBIE ITPEUMYIIECTBEHHO Yy TOJIIOCA, T/ie TIPOocie-
JKMBAIOTCS MUTAIOMINE COCY/IBI

the tumor with large droplet fatty degeneration of hepatic vein was isolated, occluded, divided and
hepatocytes. sutured with a 4-0 twist prolene. Five millime-
With the help of ultrasound, a projection of ters away from the demarcation line (the latter
the middle vein on the surface of the liver is fully corresponded to the borders of the middle
planned. The right hepatic artery is tortuous, the hepatic vein outlined under ultrasound), the liv-
right segmental arteries depart early from it. The er capsule was incised with an electric knife, the
right anterior and posterior hepatic arteries and tubular structures in the resection plane were par-
the right branch of the portal vein were isolated, tially coagulated, clipped and ligated. A right-sid-
tied, and transected, after which a distinct demar- ed hemihepatectomy was performed. Parenchymal
cation appeared between the liver lobes (Fig. 3B). hemostasis by coagulation and stitching.
The right hepatic ducts were isolated and ligated. Histology. On microscopic examination,
The right liver lobe was mobilized, while 5 short the liver tumor nodule was composed of epithe-
hepatic veins were ligated and crossed. The right lioid pronouncedly polymorphic cells with light
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Fig. 3. Intraoperative field view: A — metastases in the VI-VII liver segments; B — marking of the median he-

patic vein and a demarcation line

Puc. 3. Bun B nnTpaonepanunontnoM mose: A — Metactassl B VI—VII cermenTtax meuenn; B — pasMeTka cpenHHOMN

IMeYeHOTHON BEHBI W JUHUEN JeMapKaln

eosinophilic cytoplasm and polymorphic hyper-
chromic nuclei, sometimes containing eosinophilic
nucleoli (Fig. 4A). Tumor cells form solid and al-
veolar structures (Fig. 4B), spreading infiltrative-
ly to the underlying liver tissue and overgrowing
the bile ducts. There are foci of necrosis, occupy-
ing up to 50 % of the area of the tumor in the sec-
tion. The number of mitoses, including pathologi-
cal ones, was 5 per 10 representative fields of view
at a magnification of 400 (Fig. 4C). Surrounding
liver tissue with preserved histoarchitectonics.
Liver resection margin without tumor elements
(Fig. 4D).

For the purpose of differential diagnosis, an im-
munohistochemical study was performed. Tumor
cells exhibit the following reactions: HMB-45
(clone HMB-45, Cell Marque) — pronounced
cytoplasmic expression (Fig. 5A); S100 (poly-
clonal, DAKO) — weak cytoplasmic expression;
Ki67 (clone MIB-1, DAKO) — nuclear expres-
sion at 15 %.

Tumor cells are negative for: Arginase-1 (clone
SP156, Cell Marque) (Fig. 5B); PanCytokeratin
(clone AE1/AE3, Cell Marque) (Fig. 5C); CD34
(clone QBEnd/10, Cell Marque); Cytokeratin

19 (clone A53-B1/A2.26, Cell Marque); TFE3
(clone MRQ-37, Cell Marque).

Conclusion. Taking into account the clinical
data, as well as the results of histological and
immunohistochemical studies, the morphological
picture of metastasis of a malignant perivascular
epithelioid cell tumor (PEComa) to the liver.

The postoperative period proceeded without
complications. The hydrothorax on the right side
identified before the operation and a small amount
of free fluid in the subhepatic space regressed in-
dependently. The department carried out analge-
sic, symptomatic therapy, bandaging of postoper-
ative wounds with antiseptic solutions. In a stable
satisfactory condition, the patient was discharged
for outpatient observation on the 14th day after
surgery.

At the control study a month after surgery, no
pathological changes were detected.

Discussion

PEComas that occur in the pancreas are ex-
tremely rare [2]. To date, only 32 such cases have

been identified [9, 14, 19—47]. All of them are
described in the form of clinical cases. In the
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Fig. 4. Micropreparations, stained with hematoxylin and eosin: A — polymorphic tumor cells with granular
eosinophilic cytoplasm, part with light cytoplasm and hyperchromic polymorphic nuclei, sometimes containing
eosinophilic nucleoli, tumor cells form alveolar structures (magnification 630); B — the tumor is built from epi-
thelioid cells with abundant eosinophilic, sometimes granular cytoplasm, partly with light nuclei, forming alveolar
structures (magnification 430); C — atypical mitosis and nuclei containing eosinophilic nucleoli (magnification
1000); D — tumor node with a smooth edge without signs of the presence of a pseudocapsule (magnification 50)

Puc. 4. Mukponpenaparsl, OKpacka reMaTOKCIJINH U 903HH: A — KJIETKH OIyXOJIH IOJMMOP(HbIE C IPaHyJISIPHON
903NHOMIIBHON IUTOILIA3MOI, 4acThIOo CO CBETJION IUTOIIA3MOI M IMIEPXPOMHBIMHU NOJUMOP(MHBIME SIpaMu, Me-
CTaMI COJEPIKAIUMI 903MHOMDUIBHBIE SAPBIINIKH, KJIETKH OMyX0oJH (DOPMUPYIOT albBeOJsIpHbIE CTPYKTYpPbI (yBe-
muuenne 630); B — olyXxoJib II0CTPOEHA U3 SNUTEIUOMIHBIX KJAETOK ¢ OOUIBLHON 903uHO(DUILHON, MecTaMu IpaHy-
JISIDHOH IIUTOIJIa3MOM, YacThbi0 CBETJBIMU siipaMu, (hOPMUPYIONINX aJabBeOJISIPHBbIE CTPYKTYpbl (yBesnndenue 430);
C — arunmuHbIil MUTO3 U sipa, cojep:aiue s03nHopmIbHbIe sapbimkn (yeandenune 1000); D — yaen omyxosm

C POBHBIM KpaeM 6e3 TIPU3HAKOB HAJINYNA IICEBJOKAIICYJIBI (yBeJII/I‘{eHI/Ie 50)

publication of C. Geng et al. two more similar
cases are also presented in the review part [46],
however, we could not confirm these sources with
publications. More recent publications are litera-
ture reviews summarizing data on PEComas local-
ized in the pancreas [14, 39, 44]. Table 1 presents
a summary of all 32 clinical cases, as well as our
own case.

Pancreatic PEComas can occur in patients
of any age (ages 17 to 74 years, mean age —
48.3 years). Mostly they are detected in women
(78.8 %). In almost half of the cases (54.5 %),
patients complained of abdominal pain. No com-
plaints were noted in 18.1 % of patients. The
size of the tumors varied from 0.38 to 11.5 cm.
It should be noted that tumor sizes of 0.38 cm
were found in a tumor localized in the heterotopic

pancreas [ 37]. Most often, the tumor was localized
in the pancreatic head (16 patients; 48.5 %). The
combination with tuberous sclerosis was revealed
in one case (data were not available in 11 cases).
Most pancreatic PEComas are benign (90.6 %).
Malignant PEComas were identified in three cas-
es. In two of them, liver metastases were detected
after 6 and 8 months [25, 30]. In the third (this
is our own case), metastases to the lymph nodes
and liver were detected synchronously with the
primary tumor. Necrosis in the tumor tissue, as
one of the signs of malignancy, was detected in 4
cases. In two of them, with a follow-up period of
7 to 18 months, no tumor recurrence and/or dis-
tant metastases were detected (50.0 %). In one of
them, liver metastases were detected in the long-
term period. In our own case, in the structure of
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Fig. 5. Micropreparations, DAB and hematoxylin: A — expression of the HMB-45 melanosome marker in tumor
cells (magnification 200); B — expression of the marker of hepatocellular differentiation Arginase-1 in the liver
tissue surrounding the tumor (magnification 200); C — expression of total cytokeratin in hepatocytes and ducts
of the liver tissue indicates a wide front of tumor invasion (magnification 100)

Puc. 5. Mukponpenapatsl, DAB n rematoxcmanma: A — akcmpeccuss Mapkepa Meaanocom HMB-45 B kietkax omy-
xomm (ysemmuenne 200); B — skcnpeccus Mapkepa remaTtone/Lmonsspaoi anddepennnposku Arginase-1 B oKpy»Kaio-
mei omyxoss Tkann nevenn (ysemmaenne 200); C — akcnpeccnst 06IIero MMTOKepaTHHA B TEMaTOINTaX U MPOTOKAaX
TKAQHU NeYeHU YKas3blBaeT Ha mupokuii Gppout unsaszuu omnyxosu (ysennderue 100)

synchronously detected liver metastases, there
were foci of necrosis, occupying up to 50 % of the
tumor area in the section. The number of mitoses,
including pathological ones, in our case was 5 per
10 representative fields of view at magnification
400. The data presented demonstrate that we have
encountered the most malignant form of this tumor.

The macroscopically solid component of
PEComa has a grayish-white color and a fragile
texture, cystic inclusions contain a small amount
of bloody fluid. The tumor had a clear border
with the surrounding tissues of the pancreas [46].

Ultrasound is most often mentioned as a
non-specific research method at PEComas diag-
nosis. However, summarizing the literature data
and our own experience, we can say that these tu-
mors are usually visualized as an echo-dense lesion,
clearly delimited from the parenchyma of the or-
gan, most often with attenuation of the echo sig-
nal to the periphery. Smaller lesions have a more
homogeneous structure, in large ones there may be

areas of reduced echo density in the center and/or
cystic inclusions. Duplex scanning registers blood
flow with an arterial spectrum in the tumor struc-
ture [48, 49].

With MSCT, PEComa is defined as a heteroge-
neous solid hypodense lesion with an X-ray den-
sity of less than —20 HU (—20..—120 HU). With
the introduction of a contrast agent, the lesion is
hypervascular, the accumulation of the contrast
agent occurs in the arterial phase of the study
with its discharge to the delayed phase, with a
hypervascular capsule [40, 46].

Despite the fact that MRI is a method specif-
ic for the differentiation of adipose tissue, in the
case of PEComa, verification is not always obvi-
ous. This situation is due to the different content
of adipose tissue in different types of angiolipomas
(for example, with a myomatous (monomorphic)
type, no more than 10 %). On MR imaging, an-
giomyolipomas appear hyperintense on T1-weighted
images (WI) and hypointense on T1-WT with fat
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suppression, and moderately hyperintense on T2-WT.
The dynamics of contrast agent accumulation in MR
examination is similar to that in CT [40, 50].

As for the pancreatic PEComas metastases,
then, unfortunately, their radiology pattern is
nonspecific, similar signs will also be with me-
tastases of a neuroendocrine tumor and renal cell
carcinoma. Most of the clinical cases presented in
the literature focus on the morphological, immu-
nohistochemical, and genetic aspects of pancreatic
PEComas. Considering the rarity of occurrence of
malignant pancreatic PEComas, we did not find a
separate focus on metastases and their signs. In this
regard, we consider it appropriate in the presented
clinical observation to provide a description and il-
lustrations of the ultrasound and magnetic resonance
characteristics of these metastases. It should be not-
ed that PEComa metastases contain an extremely
small amount of fat and the T2-WT sequence in the
fat suppression mode in this situation is not effective
for differential diagnosis.

Surgical treatment remains the main method of
treating patients with PEComas of various localiza-
tions. Unfortunately, chemotherapy and radiothera-
py have not shown any significant results in either
adults or children. Also, surgical treatment remains
the main method, both in the treatment of relapses
and metastases [51—54]. The rarity of these tumors
makes it difficult to study the use of new drugs and
their regimens in patients with PEComas of vari-
ous localizations. The role of neoadjuvant therapy
is still unclear due to the small number of cases.
Attempts have been made to use mTOR inhibitors in
the treatment of PEComas. Thus, H. Gondran et al.
in 2019 described a case of pancreatic head PEComa
in a 17-year-old man who complained of weight loss,
asthenia, and influenza-like syndrome. The lesion
had a size of 55 mm and did not compress the bile
and pancreatic ducts. In this case, the patient usu-
ally performs PDR. But the authors decided that
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