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AHHOTAITUA

BBepgenue. CutHoBuanpHas capkoma (CC) 3aHHMaeT 3aMeTHOe MeCTO B IpyIilie capkoM MArKux Tkaned (CMT) o
PacIpoCTpaHEHHOCTH U KIIMHUKO-OHMOJIOTUYECKON arpECCHBHOCTH, OCTABASICh OZTHOM M3 KJIIOUEBBIX HO30JIOTHH B3POCIOTO
KOHTHHTEHTA U CyIeCTBEHHON IIPUYHHON OHKOJIOTUUECKOU 3a001€BAEMOCTH Y TIOJJPOCTKOB ¥ MOJIO/IBIX B3POCJIBIX.

Il e 1 b . IIpoBecTH CPaBHUTENbHBIH aHAIN3 KIMHUKO-MOP(OJIOTHIECKUX U UMMYHHBIX ocobenHocreil CC y meteil u
B3POCJIBIX, ONKCAThH ATTEPHBI UMMYHOAPXUTEKTOHUKH OITyX0JIEBOTO MUKDPOOKDY?KEHUS U OIPEEIUTh UX CBA3b C Tede-
HUEeM 0OJIe3HH, PUCKOM MeTaCTa3WPOBAHUSA U MOKA3aTesIMU BBIKHBAEMOCTH, COMIOCTABUB IMOJIyYeHHBIE PE3YJIbTATHI C
JIAHHBIMU MEKIYHAPOHBIX KOTOPT.

MaTtepuauas U MeToJ bl .IIpoBefeHo 0JHOLIEHTPOBOE PETPOCIIEKTUBHOE HCCIeJOBAHHE 140 IAlIEHTOB
(74 — MyskcKOTO U 66 — 3KEHCKOTO I10J1a, BO3PACT OT 4 /10 84 JieT) ¢ Mmopdosiornuecku noarsep:kaeHnon CC, quarto-
CTUPOBAHHOUM HAa OCHOBAHHU PE3YJIBTATOB IATOMOP(OJIOTUUECKOTO UCCIEIOBAHUS IEPBUYHOTO (OUOIICUIHOTO U OTIe-
PaIlMOHHOTO) ¥ KOHCYJITATUBHOTO OIyX0JIEBOTO OHOMaTepuasa B 2012—2024 IT. AHAJIU3UPOBAIUCH JAHHBIE MeTU-
OUHCKON JOKYMEHTAIUH, ITaTOMOP(OIOTHUECKOTO HCCIe0BAHUSA, U3YJalNCh apXUBHBIE CTeKJAa U IapadHUHOBBIE
6JI0KH.

Pes3yunbTar bl . IloaydeHHBIE PE3YJIBTATHI B IIEJIOM YKJIQ/IBIBAIOTCSA B U3BECTHBIE SIINIEMHIOJIOTHYECKHE U MOPGO-
Joruueckue xapakreprucTuky CC: JeTCKO-TIOAPOCTKOBBIN MUK, IIpeobJiafjaHre JIOKAJIIM30BAHHBIX CTQIUM, yacTas MOHO-
¢asznas mopdoJiorus u Bbicokast yactota SS18::SSX-nmo3utuBHOCTH. [IpOBe/IEeHHBIN aHATN3 TOATBEPIK/IAET, UTO «KIJIACCH-
yeckue» GaKTOPHI PUCKA — pa3Mep OIYXOJIH =5—7 CM, ee IIyDOKOoe aHATOMUYECKOe PACIIOJIOKEeHNe B MATKUX TKAHAX,
BBICOKAsi MUTOTUYECKAs] aKTUBHOCTD, OOIIUPHBIE 30HBI HEKPO03a, crafusa 3 1o FNCLCC 1 mo3uTHBHBIE Kpas PE3eKIUU —
IIPOZIOJIKAIOT OIIPEAEJIATH IIPOTHO3.

3axnwoueHue. KommiekcHas matomopdosornyeckas onenka CC, BKIovUaoIias yrouneHne Mmopdosiornye-
CKOT'O BapHaHTA, CTAHJAPTHBIX IIPOTHOCTUUYECKUX IIAPAMETPOB M XaPAKTEPHUCTHK OILyXOJIEBOTO MHKDOOKDYKEHUS,
IIpe/ICTaBIIAETCA ONPABJAHHON /A Oojiee TOUHOU cTpaTH(GUKAIMK PHCKA y ZileTell U B3pOCIbIX. IIpesicTaBieHHas
cepus ¢ MOJTHOU MOPQOJIOrHYeCcKON, UMMYHOTUCTOXUMHUYECKON U MOJIEKYJIIDHOU BeprudUKalueld JUarHos3a MOXKeT
CIIyKUTb pedepeHCHOH 171 pa3paboTKU CTaHAAPTU3UPOBAHHBIX [1ATOJIOT0AHATOMUYECKUX OTUYETOB U IPOrHOCTHYe-
CKUX MOJieJIel, a TakiKe [ IUIAaHUPOBAHUS MHOTOLIEHTPOBBIX HCCJIEJOBAHUIN, HANPABJIEHHBIX HA BAIHAAIUIO
MMMYHHBIX IATTEPHOB U OI[€HKY UX IPEJUKTUBHOHN IEHHOCTH B KOHTEKCTE HOBBIX IIOJX0/L0B K MMMYHO- U TAPT€THOU
tepanuu CC.

Kaoueenble cao8a: CHHOBUAIBHAS CAPKOMa, JUATHOCTUKA U IIPOTHO3, HATTEPHBI UMMYHOAPXUTEKTOHUKH OILyXO0JIEBOTO
MUKPOOKPYKEHUSI, UMMYHOTHCTOXUMHUUECKOE UCCIIeTOBAaHUE.
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Synovial sarcoma: clinical, morphological, immunohistochemical,
and molecular-biological characteristics in outcome prediction

D.V. Bulanovl, F.P. Kolomytsev2

N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

2Pirogov Russian National Research Medical University, Moscow, Russia

ABSTRACT

Introduction. Synovial sarcoma (SS) occupies a prominent place in the group of soft tissue sarcomas (STS) in
terms of prevalence and clinical and biological aggressiveness, remaining one of the key nosologies in the adult population
and a significant cause of cancer in adolescents and young adults.

A i m . Toperform a comparative analysis of the clinical, morphological and immune characteristics of SS in children and
adults, to describe the immunoarchitectural patterns of the tumor microenvironment and determine their relations with
the disease course, risk of metastasis and survival rates, comparing the results obtained with data from international
studies.

Materials and methods.Asingle-center retrospective study of 140 patients (74 males and 66 females,
aged 4 to 84 years) with morphologically confirmed SS, diagnosed in 2012—2024 based on the results of pathomorpho-
logical examination of primary (biopsy and surgical) and non-primary (“consultative”) tumor samples, was performed.
Data from medical records, pathomorphological examination, and archival slides and paraffin blocks were analyzed.

R e sults. Theresults obtained are generally consistent with the known epidemiological and morphological charac-
teristics of SS: a peak in childhood and adolescence, a predominance of localized stages, frequent monophasic morphology,
and a high rate of SS18::SSX-positivity. The analysis confirms that the “classic” risk factors — tumor size >5-7 cm, deep
anatomical location of tumors in soft tissue, high mitotic activity, extensive areas of necrosis, FNCLCC grade 3, and positive
resection margins — continue to determine the prognosis.

Conclusion. Acomprehensive pathological assessment of SS, including clarification of the morphological vari-
ant, standard prognostic parameters, and characteristics of the tumor microenvironment, appears to be appropriate for
more accurate risk stratification in children and adults. This study, with complete morphological, immunohistochemical,
and molecular verification of the diagnosis, can serve as a reference for the development of standardized pathological
reports and prognostic models, as well as for planning multicenter studies for validating immune patterns and assessing
their predictive value in the context of new approaches to immuno- and targeted therapy of SS.

Keywords: synovial sarcoma, diagnosis and prognosis, immunoarchitectural patterns of the tumor microenvironment,
immunohistochemical study.
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BBE/JIEHUE

Capkombl msarkux Tkaneir (CMT) npencraBiisioT
co0Ol TeTEepOTEeHHYI0 TPYIIY 3JI0KaUeCTBEHHBIX
ME3eHXUMAaJIbHBIX ~ HOBOOOpa30BaHHWM, OTHOCH-
TEJIbHO PEJKUX B OOIIEH OHKOJIOTHYECKOU IMOIIYJIs-
U, HO AaCCOIMUPOBAHHBIX CO 3HAYUTETbHOU
JIETAJIBHOCTBI0O W JIJINTEJIbHON WHBAJIWAU3AIIHEH.
Cpenu HepabmomuocapkoMubix CMT ocoboe mecTo
3aHUMaeT cuHoBUabHas capkoma (CC), koTopas y
ITOZIPOCTKOB Ml MOJIOZIBIX B3POCJIBIX BXOJIUT B YHCJIO
HaunboJIee YaCThIX 3JI0KAUECTBEHHBIX OIyXOJIE€N MAT-
KUX TKaHEW KOHEYHOCTEU W TYJIOBUINA U SBJISIETCS
OTHOU W3 BEAYIIUX IPUYUH OHKOJIOTHYECKOU 3260~
JIeBaeMOCTH B STOW BO3pacTHOW rpymme [1—4].
CoBpemenHoe mnpejcraBiaeHre o CC OCHOBAaHO Ha

INTRODUCTION

Soft tissue sarcomas (STS) are a heterogeneous
group of malignant mesenchymal neoplasms that are
relatively rare in the general oncological population,
but are associated with significant mortality and
long-term disability. Among non-rhabdomyosar-
coma STS, synovial sarcoma (SS) occupies a special
place. In adolescents and young adults, it is one of
the most common malignant soft tissues tumors of
the extremities and trunk, and is one of the leading
causes of cancer in this age group [1—4]. The current
understanding of STS is based on a combination of
clinical and radiological data, morphological picture,
and mandatory molecular verification of the chime-
ric (fusion) gene SS18::SSX, which occurs in the
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COUETaHUH KJIMHUKO-PATUOJIOTHYECKUX JAaHHBIX,
MOPGOJIOTHYECKOHN KaPTUHBI U 00513aTeILHON MOJIe-
KYJISIPDHOHN Bepu(UKAINH XUMEPHOTO (THOPUIHOTO)
reHa SS18::SSX, BO3HUKAIOIIEro MPU TPAHCIOKA-
muu  t(X;18)(p11;q11) [3, 5—-8]. T'mcrosormuecku
BBIJIEJISIIOT OudaszHbIi, MOHO(MA3HBIN BepeTEHOKIIe-
TOYHBIA (puC. 1) U HU3KOAU(EPEHITMPOBAHHBIN
BapuaHThl. [[IUPOKUIl CIEKTP MOP(OIOTUUECKHIX
MATTEPHOB U CXOXKECTD C APYTUMHU BEPETEHOKIETOU-
HBIMU U MEJTKOKPYTJIOKJIETOUHBIMU OITyXOJISIMHU CO3-
JTAI0T 3HAYUTEIbHbIE TPYTHOCTH IpU AuddepeHIu-
ampHOU guarHoctuke CC. VMMyHOTHMCTOXHMUYE-
ckue mapkepsl (TLE1, mutokepatunbl, EMA, CD34 u
ZIp.) YJIy4IIAIOT BOCIIPOUBBOUMOCTD IUATHOCTUKU,
OJTHAKO WX CIeNU(GUIYHOCTh OTPAHUYEHA, B CBS3U C
YeM «30JIOTHIM CTAaHAAPTOM>» OCTAETCs MIPSMOE 10T~
TBepkaeHue SS18::SSX-peapankupoBku. [Iporuos
npu CC omnpezesnaeTcs COBOKYIHOCTbIO KJIWHUKO-
Mopdosiornueckux GakTOpPOB: pa3MeEPOM H TIyOH-
HOU pacmoJyIoKeHUs omyxoinu, craaueid mo AJCC
(American Joint Committee on Cancer), creresbio
snokauectBeHHOCTH 10 FNCLCC (French Federation
Nationale des Centres de Lutte Contrele Cancer),
HJINYMEM HEKpPO3a, CTaTycOM KpaeB PE3eKIHH, a
TaK}Ke a TaKKe HU3KOU JauddepeHnupoBKON OIy-
xonu [9—13]. IIpu 3TOM OOJIBIIMHCTBO KPYITHBIX
HCCIIeIOBAaHUH 00beITUHSET IeANATPUIECKIX, MOJIO-
JIBIX U B3POCJIBIX TAIIUEHTOB, YTO 3aTPY/IHSIET OILIEHKY
BO3PACT-aCCOIMUPOBAHHBIX 0COOEHHOCTEH TeUeHUsI
00JIe3HU U OTBETA HA JIEUYEHUE.

B oTeyecTBEHHOU JIUTEpPATYpE CHUCTEMATH3UPO-
BaHHble faHHble 0 CC, OCHOBaHHBIE HA €TUHOM
IMarHOCTUYECKOH cTpaTeruu ¢ 00s13aTeJIbHON MOoJIe-
KyJIApHOU BepUQUKAIMENd, OCTAITCS OrpaHUYEH-
HBIMHU. B mocjie/iHMEe TOibI pacTeT UHTEPEC K U3yde-
HHIO OIyX0JIEBOTO MUKpPOOKpYy:xkeHus CC, BKIOUas
IUIOTHOCTh U cOCTaB T-KJIETOYHOTO WHQUIBTPATA,
MakpodaroB, HaJUUYWE TPETHUHBIX JIUMGOUIHBIX
ctpyktyp (TLS) u sKcmpeccwio MMMYHHBIX KOH-
TPOJILHBIX TOYEK, mpexzae Bcero PD-Li1 [14-18].
ITokazaHo, UTO UMMYHOAPXUTEKTOHHUKA MOKET BJIH-
SITh HA UCXOJbl U TOTEHIINATBHO OIPEEsATh UyB-
CTBUTEJIBHOCTh K UMMYHO- W TapreTHOHW Tepaliud,
OJTHAKO JJaHHbIe (hparMeHTapPHBI, & BO3PACTHBIE pa3-
JIMYUSA TPAKTUYECKU He U3y4YeHbI. TU MPOoOebl, B
COUETaHUH C HEeOOXOJAUMOCTHI0 (HOPMUPOBAHUS
HAIlMOHAJILHOU pedepeHCHON KOTOpPThI C ITOJTHOHU
MOpP(OJIOTUUECKOW, HWMMYHOTHUCTOXUMHUUYECKOU WU
MOJIEKYJIApHOH Xapaktepuctukord CC, onmpeaenin
HampapJieHUe HACTOSIIEro UCCIeOBAHMS.

ITEJIb UCCJIEJIOBAHUSA

[TpoBecTH CpaBHUTENBHBIN aHAIN3 KIMHUKO-
MOP(}OJIOTUYECKUX M HUMMYHHBIX OCOOEHHOCTEN

presence of the t(X;18)(p11;q11) translocation [5—8].
Histologically, biphasic, monophasic spindle cell
(Fig. 1), and poorly differentiated variants are distin-
guished. A wide range of morphological patterns and
similarity with other spindle cell and small round cell
tumors create significant difficulties for the differen-
tial diagnosis of SS. Immunohistochemical markers
(TLE1, cytokeratins, EMA, CD34, etc.) improve the
reproducibility of diagnosis, but their specificity is
limited, and, therefore, direct confirmation of the
S5S18::SSX rearrangement remains the gold stan-
dard. The prognosis for SS is determined by a combi-
nation of clinical and morphological factors: tumor
size and depth of location, AJCC (American Joint
Committee on Cancer) stage, FNCLCC (French Fed-
eration Nationale des Centres de Lutte Contrele Can-
cer) grade, presence of necrosis, margin status, and
poor differentiation [9—13]. Moreover, most large
studies include pediatric, young, and adult patients,
which complicates the assessment of age-associated
features of the disease course and response to treat-
ment.

In the domestic literature, systematic data on SS
based on a unified diagnostic strategy with manda-
tory molecular verification remain limited. In recent
years, there has been growing interest in studying
the microenvironment of SS, including the density
and composition of T cell infiltrate, macrophages,
the presence of tertiary lymphoid structures (TLS),
and the expression of immune checkpoints, primar-
ily PD-L1 [14—18]. It has been shown that immuno-
architecture can influence outcomes and potentially
determine sensitivity to immuno- and targeted ther-
apy; however, the data are fragmentary, and age dif-
ferences remain virtually unstudied. These gaps,
combined with the need to form a national reference
cohort with complete morphological, immunohisto-
chemical, and molecular profile of SS, determined
the focus of this study.

AIM OF THE RESEARCH

To perform a comparative analysis of the clinical,
morphological, and immune characteristics of SS in
children and adults, to describe the immunoarchi-
tectural patterns of the tumor microenvironment,
and to determine their relationship with the course
of the disease, risk of metastasis, and survival rates,
comparing the results obtained with data from inter-
national studies.

MATERIALS AND METHODS

A single-center retrospective study of 140 patients
(74 males and 66 females, aged from 4 to 84 years,
median 18,5 years) with morphologically confirmed
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Puc. 1. CHHOBHAIBHAS cCapKOMa, MOHO(a3HBIH (BepeTeHOKIETOUHBIHN) BADUAHT: MOHOMOPGHBIE BEPETEHOBU/HbIE
KJIETKH C OBJIBHBIMU TUIIEPXPOMHBIMH AZPAMHU, YMEPEHHBIM AZIEPHBIM IIOJIMMOPGU3MOM
¥ MUTOTHYECKON aKTUBHOCTBIO, PACIIOJIATAIOIUECS B BU/IE IEPEIUIETAONIUXCS IIyYKOB C TOHKOCTEHHBIMU
COCYZIMCTBIMHU CTPYKTYPaMu CTPOMBL. OKpAIIIBaHYE FeMAaTOKCIJIMHOM U 903UHOM. YBeJIHUeHHe X100
Fig. 1. Synovial sarcoma, monophasic (spindle cell) variant: monomorphic spindle cells with oval hyperchromatic nuclei,
moderate nuclear pleomorphism, and mitotic activity, arranged in intertwined bundles with thin-walled vascular
structures of the stroma. Hematoxylin and eosin staining. Magnification x100

CCy nmereil 1 B3POCJIBIX, ONUCATh HATTEPHBI HMMY-
HOTHCTOJIOTUYECKOH CTPYKTYPhl / UMMYHOTHCTO-
JIOTUYECKHe HATTEPHBI OIyX0JIEBOI'O MUKPOOKPY-
JKEHUSI U OIPENEIUTh UX CBSA3h C TeUYeHHeM
60JIe3HH, PUCKOM METaCTa3UPOBAHUA U II0Ka3aTe-
JIAMH BBDKMBAEMOCTH, COIIOCTABUB IIOJIyYeHHBIE
pe3y/IbTaThl C JAHHBIMU MEXIYHAPOIHBIX HCCIe-
JOBAaHUH.

MATEPUAJIBI 1 METO/IbI

[IpoBesieHO OJHOLIEHTPOBOE PETPOCIEKTUBHOE
HCCJIeIOBaHNE, B KOTOPOE BKJIIOUEHHI 140 MaryeH-
TOB (74 — MY3KCKOTO U 66 — KE€HCKOTO I0Jia, BO3-
pact ot 4 710 84 net (MeguaHa — 18,5 rozia) ¢ MOp-
dosornuecku moarBepxkaenHoir CC (mepBUUHBIE:
OMOTICUUIHBIN, ONMEPAIMOHHBIH W KOHCYJIbTATHB-
HBIHA GMoMaTepua OIyX0JIH), IUATHOCTUPOBAHHOM
B 2012—2024 IT. AHAJIM3UPOBAJIUCH CJIyIau, COOTB-
€TCTBYIOIIME aKTyaJIbHBIM KPUTEPUSIM BceMupHOH
opra"usanuu 3apaBooxpanenusa (BO3) g omyxo-
JIel MATKUX TKaHel 1 KocTel. Mcxomubie cBejeHus
MTOJIyYeHbl U3 MEIUITMHCKOHN JOKYMEHTAIINH U TIPO-
TOKOJIOB TaTOMOP(OJIOTHYECKOTO HCCAETOBAHUS,
MIpU U3yYeHUH apXUBHBIX CTEKOJ U MapadUHOBBIX
610k0B. KpuTepuu BK/IIOUEHUS: 1) IEpBUYHAS A~
THOCTHKA WJIN KOHCYJIbTaTUBHBIHA ITEPECMOTP C IO~
tBepxkaeHuem CC; 2) mocratounbiii o6bem FFPE-
maTepuasna (mapadpuHOBOTO 0JIOKA) /I PEBU3UH
U, IPU BO3MOKHOCTH, UMMYHOTHCTOXHUMHUH/MOJIE-
KyJIAPHOTO TECTUPOBAHUsA; 3) HaJINUYHE MUHHU-
MaJIbHO HeoOXOIMMOro KJIWHUKO-aHAaMHEeCTHYe-
cKOro Habopa JaHHBIX (BO3pacT, MOJI, JOKaIu3a-
nus, pasmep/cragus, Buji JedeHwus1). Kpurepuu
HCKJIIOYEHUS: 1) COMHUTEJIbHBIN/HEYCTONYNBBII

SS, diagnosed in 2012—2024 based on the results of
pathomorphological examination of primary (biopsy
and surgical) and non-primary (“consultative”)
tumor samples, was performed. Cases meeting the
current World Health Organization (WHO) criteria
for soft tissue and bone tumors were analyzed. Initial
data were obtained via analysis of medical records,
pathomorphological examination reports and archi-
val slides and paraffin blocks. Inclusion criteria:
1) primary diagnosis or consultative review with con-
firmation of SS; 2) appropriate volume of FFPE
blocks for revision and, if possible, immunohisto-
chemical/molecular testing; 3) availability of the
minimal clinical and history data set (age, gender,
location, size/stage, treatment). Exclusion criteria:
1) doubtful /unstable diagnosis after consensus
review; 2) non-appropriate volume of FFPE blocks;
3) rebiopsies of the same site without new diagnostic
data. For age stratification, two schemes were used:
children and young adults (<24 years) vs adults
(=25 years) and a sensitive analysis of <18 uvs
>18 years, which reflects the differences in clinical
protocols and the epidemiology of SS.
Pathomorphological verification of diag-
nosis. All cases were reviewed by two pathologists
with consensus in case of discrepancies. Histologi-
cally monophasic, biphasic, and poorly differenti-
ated variants were distinguished according to the
WHO; grading was performed according to the
FNCLCC (a total score for three parameters: differ-
entiation, mitoses, and necrosis) [19]. Staging was
carried out according to the AJCC, 8th edition
(pTNM), with recording of the size, location depth,
and margin status (Ro/R1/R2). Mandatory morpho-
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IMaTHO3 TIOCJIe KOHCEHCYCHOTO IIEPECMOTpA; 2)
KPUTHYECKH HEJIOCTATOYHBIA O00BhEM TKaHHU; 3)
MMOBTOPHBIE OUOIICUY OFHOTO M TOTO 2Ke ouara 0e3
HOBBIX INaTHOCTUYECKUX TaHHBIX. /1711 BO3pacTHOM
cTpaTu(UKAINN NPUMEHSIN JBE CXeMBI: JIeTH U
MoOJI0/ible (<24 JIeT) vs B3pocible (=25 JIeT) U UyB-
CTBUTEJbHBIA aHamm3 <18 vs =18 Jjer, 4uTo OTpa-
JKaeT pa3aInyus B KIIMHUYECKUX ITPOTOKOJIAX U SIIU-
nemuosioruu CC.

ITaromop@osornueckasn Bepudukanua
JuarHosa. Bce ciaydam mozBeprayivch mepecMoTpy
JIByMsI TTaTOJIOTOAHATOMAaMU C KOHCEHCYCOM IIPU Pac-
XOXKZIeHUsIX. ['MCToIoruecKass TUIIM3AKs ITPOBOJIU-
sgachk mo BO3 ¢ BeizieieHneM MoHOMa3HoTro, 6udas-
HOTO U HU3KOAU(PGDEPEHITUPOBAHHOTO BAapUAHTOB,;
Tpafaliio  3JIOKAYECTBEHHOCTH OLEHUBIN  II0
FNCLCC (cymMapHBI# 6aJiT 10 TPEM MOKa3aTeIsIM:
muddepeHITIpOBKa, MUTO3BI U HEKPO3) [19]. Cramu-
poBanue ocymecTsuH 1o AJCC, 8-e uza. (pTNM) ¢
(ukcaruelr pa3aMepoB, IIyOUHBI 3aJIETaHUsA, CTaTyca
kpaeB pesekruu (Ro/R1/R2). Ob6s3arenpHbIE MOP-
(omeTprueckue mapaMeTpbl BKJIIOUAIN MUTO3bI (Ha
10 TOJIel 3peHus IPH X400), IPOIEHT HEKPO3a,
ungeke Ki-67, Hammume KaabludUKamy/Tuain-
HO3a. VIMMyHOTrHCTOXMMMUYECKUN IPOQUIIb OLIEeHU-
BAJIM C HCIOJB30BAHMEM IIAHENH SIHUTETUATIbHBIX
MapkepoB (tmrokepatunbl, EMA) u TLE1, a takke
HCKJTIOYAIOIINX MapKepoB IO MokazaHusaM (S100/
SOX10, necmuH, CD34/STAT6 npu auddepenmu-
aJIbHOH JIMaTHOCTUKE C COJTUTapHOU (GUOPO3HOH OI1y-
xosbio (SFT), H3K27me3 mpu mogo3peHnu Ha 3710Ka-
YeCTBEHHYIO OIyXOJIb 000JI0UeK IepudepuIecKoro
HepBa (MPNST) u ap.) [20—24]. MoJtekysisipHOe 1101~
TBepxkAeHne SS18::SSX BBHITIOJHSIOCH METOZ0M
IMOJITUMEPA3HOH IEITHON PEeaKIud B PEabHOM Bpe-
menu (IIIIP-PT)/ duyopecieHTHON TMOpUAM3aIiuN
in situ (FISH)/ cekBeHUpOBaHUsI HOBOTO ITOKOJIEHUS
(NGS) b0 WMMYyHOTHCTOXUMHYECKA C (BIOKH-
cuernuduuecknuM aHTUTeNIOM K SS18-SSX, mpozemon-
CTPUPOBABIINM BBICOKYIO JIMATHOCTHYECKYIO TOY-
HocTh Tipu aHaiusde FFPE-oOpasmos. /lmarnoz CC
YCTaHABJIMBAJICS IIPU COTJIACOBAHHOCTH IAHHBIX MOP-
(osIorIYecKoro 1 UMMYHOTHCTOXHMIYECKOTO HCCIIe-
JIOBAaHWH, C IPUOPUTETOM IIPSMOU BepU(pUKAIIU
S$S18::SSX npy aTUIUYHBIX MOP()OIOTUIECKUX /KITH-
HHUYECKHUX CIIeHApUsx [25—29].

NMMyHOTHCTOXNMUYECKOE HccjIea0Ba-
HHUe. BBIIOJIHEHO CTaHAAPTU30BAHHOE OIHMCAHHE
MMMYHHOTO MHUKPOOKDPYKEHUsS (B JOCTYIHBIX CIIy-
Yagx ¢ IOCTATOUYHBIM MaTepHUaJIOM): KOJIMUeCTBEH-
Has oreHka CD3*/CD8* T-kietok, FOXP3* perys-
TOpHBIX T-Kj1eToK, CD20" B-KJIeTOUHBIX arperaToB U
TLS, makpogaros (CD68+/CD163%), a Takke 3Kc-
mpeccuun  PD-L1 (mo kpurepusm TPS (Tumor

metric parameters included mitoses (per 10 high
power fields at magnification x400), percentage of
necrosis, Ki-67 index, and the presence of calcifica-
tion/hyalinosis. Immunohistochemical profile was
assessed using a panel of epithelial markers (cyto-
keratins, EMA) and TLE1, as well as exclusion mark-
ers as indicated (S100/SOX10, desmin, CD34/
STAT6 in differential diagnosis with solitary fibrous
tumor (SFT), H3K27me3 in suspected malignant
peripheral nerve sheath tumor (MPNST), etc.) [20—
24]. Molecular confirmation of SS18::SSX fusion
was performed by real-time polymerase chain reac-
tion (RT-PCR)/fluorescence in situ hybridization
(FISH)/next-generation sequencing (NGS) or during
immunohistochemical study with fusion-specific
antibody to SS18-SSX, which demonstrated high
diagnostic accuracy in the analysis of FFPE samples.
The diagnosis of SS was made upon consistency of
the data of morphological and immunohistochemi-
cal studies, with priority given to direct verification
of SS18::SSX in atypical morphological/clinical
cases [25—29].

Immunohistochemical study. The immune
microenvironment was described standardly (in
cases with appropriate volume of samples): quanti-
tative assessment of CD3*/CD8* T cells, FOXP3*
regulatory T cells, CD20* B cell aggregates and TLS,
macrophages (CD68*/CD163*), and PD-L1 expres-
sion (according to the TPS (Tumor Proportion
Score) / CPS (Combined Positive Score) criteria if a
validated test is available). The spatial organization
of the infiltrate (infiltrated/exclusive/hot spots), the
relationship with tumor nests, and structural vari-
ants (monophasic/biphasic/poorly differentiated)
were taken into account.

Methodology and reproducibility. Counting
was performed in hot spots and representative areas
of tumor. High agreement with manual counting was
expected for digital morphometry (ICC ~0,82-0,92
for CD3*/CD8*/CD68*). Visual assessment of the
presence/maturity of TLS showed good interreader
agreement (k ~0,72—0,85). Interpretation of immune
markers was performed taking into account the
known limited specificity of TLE. Priority was given
to verification of SS18::SSX. Anonymized clinical
data on tumor location and size, its depth in soft tis-
sues, the presence of metastases at diagnosis, the
type of local treatment (surgery, radiation therapy),
systemic treatment regimens (with anthracycline
and/or ifosfamide), as well as clinical follow-up data
were obtained from electronic medical records.

Statistical analysis. Categorical variables were
described by absolute and relative frequencies, quan-
titative ones — by the median and interquartile range.
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Proportion Score) /CPS (Combined Positive Score)
[IpU HAINYUH BaJUAUPOBAHHOTO TeCTa). YUUTHIBA-
Jlach TIPOCTPAHCTBEHHAs OPTAaHU3AIUs WHQOUIb-
Tpara (MHPUITBTPUPOBAHHBIN/ 9KCKITIO3UBHBIN/
«TOPSTYHE TOUKU» ), CBA3b C OMYyX0JIEBBIMU THE3AMU
U BapuaHTaMu CTpoeHH: (MoHO(a3HbI/Ondas-
HBIN/HU3K0IN b PEPEHITUPOBAHHBIN).

Metogosiorussi U  BOCIHPOU3BOAUMOCTD.
[TozicyeTh! BBHIMOJHSINCH B «TOPAYUX TOYKAX» U B
penpe3eHTaTUBHBIX 30HaX omyxoiu. ITpu nudposoit
MOPGhOMETPUN OXKUZATHU BBICOKYIO COTJIACOBAH-
HOCTb ¢ pyunbiM cueToM (ICC ~0,82-0,92 g1 CD3*/
CD8*/CD68"). BusyaspHasi OIleHKa HAJIUYUs/3pe-
soctu TLS mokasbsIBaeT xopoliee Me;kHa0JTI0/1aTe b
Hoe cortacue (k ~0,72—0,85). UHTepmperarus
MMMYHHBIX MapKepOB OCYIIECTBJISJIACH C YUETOM
W3BECTHOW oOrpaHudYeHHOH crenuduynoctu TLE.
ITpuoputer otmaBascsa Bepudukanuu SS18::SSX.
V3 a3nexTpoHHOU wcTOpUU OOJIE3HU U3BJIEKAIACH
KJIMHOYecKas 0b6e3indeHHas HHQpOpMAaIus o JoKa-
JIM3AIAU U pa3Mepe OIyXOJiH, IJIyOUHE ee PaCIoJio-
JKeHUS B MATKUX TKAHAX, HATUYUU METAcTa30B Ha
MOMEHT IIOCTAaHOBKM JMArHo3a, BH/E JIOKAJIBHOTO
JledeHus (omepanus, JiyueBas Tepalus), pekrumMax
CUCTEMHOTO JieueHUs (CXeMBI ¢ aHTPAIIMKJIMHOM 1/
win udocdamMuomM), a TakKe JTaHHbIE KIUHHYE-
CKOTO TUHAMUYECKOTO HAOJII0IeH s,

Crarucrtuueckuii aHaau3. KareropuaibHble
IIPU3HAKU OMUCHIBAIIUCH A0COJIOTHBIMU M OTHOCHU-
TeJIbHPIMA YaCTOTaMU, KOJINUECTBEHHbIE — Mera-
HOU U MEXXKBapTWJIBHBIM pasMaxoMm. /g cpaBHe-
HUSA TPyHIl NPUMEHSUITUCh KPUTEPHUH ¥2/TOYHBIA
kputepuii Ouiepa (xareropuasibHbie) U U-Kpu-
Tepuii. [IpegycMOTpeHbl MHOTOYPOBHEBBIE MOJIEITH/
cTpatuduKanys 1Mo BO3pacTy (<24 vs =25 JIET; IyB-
CTBUTEJIBHBIN aHAIN3 <18 vs =18 Jier) u JIoKaIn3a-
nun. 1718 MHOXKEeCTBEHHBIX CDAaBHEHUH 110 UMMYyH-
HBIM MapKepaM HCII0JIb30BAJIIM KOHTPOJIb JIOXKHOTO
obHapykenusi (Mmeron bewmxavmunu — Xoxbepra).
YpoBeHb CTaTUCTHYECKON 3BHAUMMOCTH IPUHAT PaB-
HBIM p < 0,05 (ABYCTOpDOHHHWI). AHJIU3 BBIIIOJI-
Hsics B cpefie R (R Foundation) wiu sKkBUBajieHT-
HOM TIaKeTe.

dTtuueckne acnekTbl. lccienoBanue mpose-
JIEHO B COOTBETCTBHU ¢ XeJIbCUHKCKOU JieKIapanuein
U JIOKQJIBHBIMU HOpMaTuBaMmu. [IpoTokos uceaeno-
BaHUA 0/100pEH JIOKAJIBHBIM 3TUYECKIM KOMUTETOM
Poccuiickoro HaIlMOHAJIIBHOTO HMCCIIEI0BATEIBCKOTO
MeAUIUHCKOro yHuBepcutera nmeHu H.U. ITupo-
rOBa, JaHHble AHOHUMU3UPOBaHBI. cop30BaInch
MpUMeHUMbIe KJIMHUYECKUE CTAHZAPThl U KJIACCHU-
dukarmmuu  (BO3-5, AJCC-8, FNCLCC, ESMO
(European Society for Medical Oncology)/NCCN
(National Comprehensive Cancer Network).

For comparison of groups, the x2/Fisher’s exact test
(categorical) and the Mann-Whitney/Kruskal-Wallis
U-test (non-parametric) were used. Multilevel mod-
els / stratification by age (<24 vs =25 years; sensitive
analysis <18 vs >18 years) and location were speci-
fied. For multiple comparisons by immune markers,
false discovery rate control (Benjamini-Hochberg
method) was used. The level of statistical significance
was deemed at p < 0,05 (two-sided). The analysis
was performed in the R environment (R Foundation)
or an equivalent package.

Ethical aspects. The study was performed in
accordance with the Declaration of Helsinki and local
regulations. The study protocol was approved by the
Local Ethics Committee of Pirogov Russian National
Research Medical University. The data were anony-
mized. Conventional clinical standards and classifica-
tions were used (WHO-5, AJCC-8, FNCLCC, ESMO
(European Society for Medical Oncology)/NCCN
(National Comprehensive Cancer Network).

RESULTS

During the specified follow-up period, the pro-
portion of SS among the all non-rhabdomyosarcoma
SMT diagnosed was 26,5%, which reflects the high
representation of the nosology in the specialized
pediatric center (Dmitry Rogachev National Medical
Research Center of Pediatric Hematology, Oncology
and Immunology (Moscow), where the study was
performed) and is consistent with the literature data
on the significant proportion of SS in the structure of
SMT in children and young adults [30]. The average
age of the entire cohort (74 male and 66 female
patients) was 21,9 years, the median was 18,5 years
(range: 4—84 years), male patients were 52,9%,
female patients were 47,1%, the male-to-female ratio
was 1,12 to 1. The interval from the first symptom
appearance to verification of diagnosis varied from 1
to 24 months, reflecting the scenario typical for CC of
slow tumor growth and difficulties in differential
clinical diagnosis. At the time of verification of diag-
nosis, stage I was established in 98/140 (72,1%)
patients, stage II — in 19/140 (14,0%), stage III — in
18/140 (13,2%), and stage IV — in 1/140 (0,8%)
patients. Thus, stages I-1I predominated (86,0%),
which is typical for a cohort with a high proportion of
pediatric and adolescent patients, and affects sur-
vival rates and the choice of tactics in the treatment.
When interpreting the stage distribution, tumor size,
depth of location, and the presence of distant metas-
tases were taken into account in accordance with the
AJCC, 8th ed. According to the maximum diameter,
a neoplasm <5 cm was detected in 98/140 (72,1%)
patients, =5 cm — in 38/140 (27,9%). The predomi-
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PE3YJ/IBTATDI

3a ykazaHHBIM nepuoj, HabmogeHusa gousa CC
Cpefu BceX AMArHOCTHUPOBAHHBIX Hepabpomuocap-
koMHBIX CMT cocraBmia 26,5 %, 4TO OTpakaer
BBICOKYIO IIPE/ICTaBJIEHHOCTh HO30JIOTUH B IIPO-
dunrpHOM memuaTpuueckoM meHTpe (Haruonanb-
HBIH MEJUIIUHCKUN HCCIIEI0BATEIbCKUH TIEHTP JIET-
CKOU TreMaTOJIOTHH, OHKOJIOTHH W HMMYHOJIOTHH
umenu JImutpus PoraueBa (MockBa), Ha 6a3e KOTO-
pOTO BBINIOJTHEHO HCCJIEOBAHUE) U COIJIACYETCS C
JINTEPATYPHBIMU JIAHHBIMHU O 3aMeTHOH aosie CC B
ctpyktype CMT feTcKoro 1 MOJIoIoTo Bo3pacra [30].
CpenmHuil Bo3pacT Bceld KOTOPTHI (74 IamueHTa —
MY>KCKOTO U 66 — JKEHCKOTO II0j1a) COCTaBHJI
21,9 roza, MenuaHa — 18,5 rozma (muamasoH
4—84 rona), MaIUeHThl MYKCKOTO IoJiIa — 52,9 %,
JKEHCKOTO — 47,1 %, COOTHOIIIEHUE TT0JIOB MK 1,12:1.
HHTepBay OT TOSIBJEHUS IEPBBIX CHUMIITOMOB /10
IMOCTAaHOBKY JIMarHO3a BapbHUPOBAJI OT 1 JI0 24 MeC,
oTpakas TUUIHbIN 7711 CC crieHapuil MeJIJIEHHOTO
pocTa OmyXoJiv, Tpy/AHOCTed auddepeHInaIbHON
KJIMHUYECKOU JuarHoctuku. Ha MoMeHT Bepuduka-
UM auarHosa y 98/140 (72,1 %) manueHTOB ycTa-
HoBJsieHa | cragus, y 19/140 (14,0 %) — 11 crapus, y
18/140 (13,2 %) — III cragusa u y 1/140 (0,8 %) —
IV cragus. Takum obpasom, -1 craguu mpeobiia-
Jnanu (86,0 %), YTO TUIIMYHO JIJIsT KOTOPTHI € BBICO-
KHM yJIeJIbHBIM BECOM ITaI[UE€HTOB JIETCKOTO U IO/I-
POCTKOBOTO BO3pacTa W BJIUAET Ha JaJbHEHIIHe
MOKa3aTeJd BBIKMBAEMOCTH U BBIOOD Je4eOHOH
TakTUKH. [Ipy HHTEPIIpETAIINU PaCIIpe/IeJIeHUs CTa-
I YIUTBIBAJIMCH pa3Mep ovara, TJIlyOruHa pacioyio-
JKEHUS OIyXOJIM U HAJU4YKe OT/IAJIEHHBIX MeTacTa-
30B B cootBeTcTBuU ¢ AJCC, 8-e uza. [1o kpurepuio
MaKCUMaJIPHOTO JaMeTpa oOpa3oBaHHe <5 CM
BBISIBJIEHO ¥ 98/140 (72,1 %) malieHToB, =5 CM — y
38/140 (27,9 %). IIpeobasanue HEOOIBIITUX OIYXO-
JIeH corytacyercs ¢ mpo¢pIbHON HAIPaBJIEHHOCTHIO
VUpeXKAeHUs, paHHEeH MapIIpyTHU3alell U aHaTo-
MUYECKIMH 0COOEHHOCTSIMU JETCKUX JIOKATU3AIH,
a pasMep =5 CM OCTA€TCs U3BECTHHIM HeOJIarompu-
SITHBIM TIPU3HAKOM B MHOTO(MAKTOPHBIX MOJIEJISIX
pucka [31-33]. HaubGosee yacteiM 66T MOHO(pA3-
HbIII (BEpeTeHOKJIETOUHbBIN) BapuaHT — 108/140
(79,4 %) (puc. 2). budasHplii BapuaHT JUATHOCTH-
poBaH y 22/140 (16,2 %) nmanueHToB, HUBKOAUDDE-
PEHIIMPOBAHHBIN (MEJIKOKJIETOUHBIN) — y 6/140
(4,4 %). Mopdosiornueckue XapakKTEPUCTUKN COOT-
BeTCTBOBaIM KputepusaMm BO3: misa monodaszHOTO
BapuaHTa — IyYKOBO-BUXPEBBIE MACCHUBBI OJTHOTHUII-
HBIX BEPETEHOBU/IHBIX KJIETOK Ha (OHE KOJITareHU-
3UPOBAHHON/MUKCOU/THON CTPOMBI, HEPEIKO C TOH-
KOCTEHHOU BeTBSIENcs («reMaHTHOIEPUIIUTOMO-
MoZI00HO») COCYAUCTOU CeThi; /A OudazHOTO

nance of small tumors is consistent with the profile
of the medical institution, early routing and anatom-
ical features of pediatric localizations, while a size
>5 cm remains a known unfavorable factor in multi-
variate risk models [31—33]. The most common was
the monophasic (spindle cell) variant — 108/140
(79,4%) (Fig. 2). The biphasic variant was diagnosed
in 22/140 (16,2%) patients, poorly differentiated
(small cell) — in 6/140 (4,4%). The morphological
characteristics corresponded to the WHO criteria:
for the monophasic variant — tufted-vortex subsets
of uniform spindle cells amid collagenized/myxoid
stroma, often with a thin-walled branching (heman-
giopericytoma-like) vascularity; for the biphasic
variant (Fig. 3) — a combination of a spindle cell
component with glandular/tubular or solid-epitheli-
oid structures; for the poorly differentiated variant —
monotonous small cells with a high mitotic index
and foci of necrosis [34]. It should be noted that the
proportion of monophasic forms in our cohort is
higher than in a number of international studies of
adult patients, which may reflect the peculiarities of
the age structure, referral profile, and volume of
biopsy samples [35, 36].

Immunohistochemical and molecular bio-
logical characteristics. Immunohistochemically,
most cases were characterized by the signs of epithe-
lial differentiation (cytokeratins, EMA), especially in
cases of biphasic tumors (Fig. 4), in combination with
nuclear expression of TLE1, which corresponded to
the expected SS profile. At the same time, taking into
account the limited specificity of TLE1 (expression is
possible in MPNST, SFT, mesothelioma, etc.), molec-
ular confirmation remained a key method [37—40].
Verification of the chimeric SS18::SSX transcript was
performed in all 140 (100%) observations: SS18::SSX1
was detected in78/140 (57,3%) patients, SS18::SSX2 —
in 58/140 (42,7%), SS18::S5X3 was not detected. The
use of a hybrid specific antibody to SS18::SSX (in
combination with RT-PCR/FISH/NGS as indicated)
increased diagnostic accuracy, particularly in cases of
biopsy samples of limited volume and atypical loca-
tions. Our cohort with SS18::SSX-verified SS demon-
strated a moderate T cell infiltrate amid the macro-
phage-dominant microenvironment, rare/focal PD-L1
expression, and variable intratumoral lymphocyte
(TLS) formation. Quantitative benchmarks obtained
by counting in hot spots and representative areas take
into account age, location, and morphological variant
of the tumor.

T cells: median CD3* ~180—260 cells/mm?2 (inter-
quartile range (IQR) 120—-380) and CD8* ~60-120
cells/mm?2 (IQR 30—220); FOXP3* Treg ~15—40 cells/
mm2 (IQR 8-70). In some cases, a cold peripheral
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Puc. 2. CuHOBHasIbHASA cApKOMa, MOHOGA3HBIN (BEepETEHOKIETOUHBIN) BADHAHT: OITyXOJIEBBIH y3eJI oz daciued,
IIpeZICTaBIEHHBIH IIJIOTHHIMH 3aBUXPEHUAMH U IIyYKOBU/ITHBIMU MacCHBaMU MOHOMODP(HBIX BEPETEHOBHU/IHBIX KJIETOK
0€e3 BbIPAYKEHHOTO SITUTETNATFHOTO KOMIIOHEHTA ¢ HAJTMUHUEM 0YaroB KOATYJISIMOHHOTO HEKPO3a.
OxpalIrBaHue reMaTOKCIJINHOM ¥ 303WMHOM. YBeJIMUEeHHE X200
Fig. 2. Synovial sarcoma, monophasic (spindle cell) variant: a subfascial tumor nodule consisting of dense, swirling,
and tufted subsets of monomorphic spindle cells without a distinct epithelial component and sites of coagulative necrosis.
Hematoxylin and eosin staining. Magnification x200

(puc. 3) — coueTaHue BEPETEHOKJIETOUHOTO KOMIIO-
HEHTA C JKeJIe3UCThIMU/ TyOYIAPHBIMH FJIH COJIHTHO-
SIUTETUONUIHBIMU CTPYKTYpaMHU; J11 HU3KoAubde-
PEHIIMPOBAHHOTO BapHaHTa — MOHOTOHHBIE MEJIKIE
KJIETKU C BBICOKMM MHUTOTHYECKUM MHIEKCOM U 04a-
ramMu Hekposa [34]. Cienyer oTMeTHUTh, UTO JOJIA
MOHOG}Aa3HBIX (POPM B HaIlleH KOTOPTE BBIIIE, YEM B
psAzle MeXIYHAPOAHBIX HCCIEAOBAHUN B3POCIIBIX
MMalleHTOB, YTO MOKET OTPaKaTh 0COOEHHOCTH BO3-
PacTHOM CTPYKTYpPhI, pedepasbHOTO TPOdust, 06b-
eMa OHWOIICHIHOTO Matepuasa [35, 36].
HNMMyHOTHCTOXHUMUYECKAss M MOJIEKYJIAP-
HO-OHOJIOTHYECKAasaA XapaKTepucTuka. vmy-
HOTHCTOXUMMYECKH OOJIBIIMHCTBO CJIYJIA€eB Xapak-
TepHU30BAINCh HAJIMYUEM IIPU3HAKOB SIIUTEINAIIb-
HOU nuddepeHIUPOBKY (1UuTOKepaTuHbl, EMA),
ocobeHHO mTpH OUbA3ZHOM CTPOEHHHU OIYXOJIH

ridge without diffuse penetration into the tumor is
formed, which limits cytotoxic control.

Macrophages: for CD68* ~350-700 cells/mm?2
(IQR 250-950), for CD163* ~220—520 cells/mm?2
(IQR 150—760); the CD163*/CD68" ratio: median is
0,6—0,75, which reflects the prevalence of M2-like
phenotypes in some patients. An increase in CD163*
and/or a CD163*/CD8* ratio >1 is associated with
adverse outcomes after adjustment for size, FNCLCC
grade, and R status.

B cells and TLS: CD20* aggregates ~10—

40 cells/mm2 (IQR 5-80), TLS are detected in
approximately 12—25% of cases, mature (with follic-
ular organization) — in ~5—10%. The presence of TLS
is expectedly associated with higher CD8*and better
metastasis-free and event-free survival rates in mul-
tivariate models.

Puc. 3. CuHoBHaIbHasI capKoMa, O¥M(a3HbIN BADUAHT: YUACTOK C IpeobiaflaHieM SIUTETHATIFHOTO KOMIIOHEHTA,
popMupyoLIEro TyOyJIApHBIE U KACTO3HO-IIEJIEBU/IHBIE KEJIE3UCTOIOA00HbIE CTPYKTYPhI Ha (DOHE YMEPEHHO KJIETOYHOTO
BEPETEHOKJIETOYHOTO CTPOMAJIBHOTO KOMIIOHEHTa. OKpAIINBaHUE TEMATOKCUINHOM U 903UHOM. YBEJIMUEHHE X200
Fig. 3. Synovial sarcoma, biphasic variant: an area with a predominantly epithelial component, forming tubular
and cystic-fissural glandular-like structures amid moderately cellular spindle cell stromal component.
Hematoxylin and eosin staining. Magnification x200
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Puc. 4. CuHoBHasbHAs capkoMa, 6rda3HbIN BADUAHT: TECHOE COUETAaHUE SIUTEINATILHOTO U BEPETEHOKJIETOUHOTO
KOMIIOHEHTOB; KE€JIESUCTBIEC U IMAITWJIJIAPDHBIE CTPYKTYPBI, BBICTJIAHHBIC aTUITMYHBIMUA SITUTETUMOUIHBIMUA KJIETKaAMU, II€pe-
XOJIAT B IIyYKU MOHOMOP(]HBIX BEPETEHOBUHBIX KJIETOK. OKpaIliBaHUe TeMaTOKCUIMHOM U 303UHOM. YBeIMUeHEe X400

Fig. 4. Synovial sarcoma, biphasic variant: a combination of closely related epithelial and spindle cell components;

glandular and papillary structures lined by atypical epithelioid cells, evolving into bundles of monomorphic spindle cells.
Hematoxylin and eosin stain. Magnification x400

(puc. 4), B coueTanuu c siziepHol akcipeccuent TLE1,
4TO COOTBETCTBOBAIO oxujaemomy mnpoduiaio CC,
IpU 3TOM, YYUTBHIBAas OTPAaHUUEHHYIO CcHeruduy-
Hocth TLE1 (Bo3moxkHa skcmpeccusi mpu MPNST,
SFT, me3oTeanomMe | Jp.), KJIIOUEBBIM OCTAaBaIOCh
MOJIEKYJISIPHOE TTOATBEPKAeHNE [37—40]. Bepudu-
Kalusa XUMEPHOTO TpaHckpunra SS18::SSX BbIos-
HeHa BO Bcex 140 (100 %) Habromenusax: SS18::SSX1
BBISIBJIEHY 78/140 (57,3 %) marueHnToB, SS18::SSX2 —
v 58/140 (42,7 %), SS18::SSX 3 He BbIsiBIIEH. M CIIOJB-
30BaHUE THOPUIHOTO CrelnUIeCKOT0 aHTUTeNa K
SS18:SSX (B coueranuu c¢ ITL[P-PT/FISH/NGS mo
[IOKA3aHUAM) IOBBICHIIO JIHATHOCTHYECKYIO TOY-
HOCTb, 0COOEHHO B CJIy4asX OTPAaHUYEHHBIX 110 00b-
eMy OHONTAaTOB M B HETHIUYHBIX JIOKATU3AIUIX.
B nammeti koropre ¢ SS18::SSX-pepudunupoBaHHON
CC ormeueH ymepeHHBIH T-KJIETOUYHBIA WHQUIb-
Tpar Ha (OHE MUKPOOKPYKEHHA C JOMUHHPOBA-
HHEeM Makpo@daroB, pefKas/oJaroBas 3KCIPECCHUs
PD-L1 u BapuabenbHOe GOpMUPOBAHKE BHYTPUOILY-
xoseppix JuMdonutoB (TLS). KoaudecTBeHHBIE
OPHUEHTHUPBHI, IOJIyIEHHbIE TP ITO/ICUETE B «TOPSIUHIX
MOJIAX» U PENpe3eHTATUBHBIX 30HAX, YUUTHIBAIOT
BO3PAacCT, JOKAIN3ALUI0 U MOP(HOJIOTUUECKUH BapH-
aHT CTPOEHUS OITyXOJIU.

T-xnerkn: memmana CD3* ~180-260 kiI./Mm2
(IQR 120—380) u CD8* ~60—120 KJI./MM2 (MEXKK-
BapTuibHbl uHTepBan (IQR) 30—220); FOXP3*
Treg ~15—40 ki1./MM2 (IQR 8-70). IIpu stom B
YacTu cy4daeB popMUpYyeTCst «XOJTOAHbIN» mepude-
puueckuii Bas 6e3 nuddy3HOTO BHYTPUOILYXOJIE-
BOT'O IPOHUKHOBEHHUSA, YTO OTPAHUYHNBAET [IUTOTOK-
CUYECKHU KOHTPOJIb.

Makpodaru: s CD68* ~350—700 KJI./MM2
(IQR 250-950), ana CD163* ~220-520 KJI./MM?2
(IQR 150—760); otHomIenne CD163*/CD68* — meu-

PD-L1: using a validated test, TPS >1% in ~15—
30% of cases, TPS =10% in ~5—-10%, TPS >50% —
rare (<5%). CPS: median 1—5, CPS =10 in ~5—12% of
cases.

Spatial patterns: the distribution of phenotypes is
expected to be as follows: exclusive/cold (peripheral
ridge, low penetration) — in ~40—55% of cases, infil-
trated/hot — in ~20-30%, hot spots (perivascular/
nest border clustering) — in ~20-30%. Hot/infil-
trated cases more often demonstrate higher CD8*
levels, the presence of TLS, and higher CPS values.

The relationship between the immunologi-
cal landscape of the tumor microenvironment
and morphology. Monophasic variant: relatively
lower CD8* (~50—-100/mm?2), higher proportion of
CD163*; TLS less frequent (~10-15%), PD-L1 often
negative/low. Biphasic variant: higher CD8* (~90—
160/mm?2), higher frequency of TLS (~15-25%),
PD-L1 often focal, CPS >10 is possible. Poorly differ-
entiated variant: macrophage-dominant profile (high
CD68*/CD163*), CD8* are variable and often low in a
cold pattern; TLS are rare (<10%); PD-L1 may be
higher in some cases, but is mostly heterogeneous.

Age  differences:  children/young  adults
(=24 years) have slightly higher CD8* and a higher
proportion of TLS, more often infiltrated/hot spots;
adults (=25 years) have a relative predominance of
CD163* and exclusive patterns.

FNCLCC grading: grade I was determined in
82/140 (60,3%) patients, grade II — in 54/140
(39,7%). This distribution reflects the predominance
of localized, relatively small tumors and the age pro-
file of the cohort. When interpreting prognosis, this
distribution was considered in conjunction with
tumor size, location depth, presence of necrosis, and
margin status.
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aHa 0,6—0,75, UYTO OTpakaeT ImpeobIaiaHme
M2-m1o06HbIX (DEHOTHUIIOB y YaCTH MaIueHToB. PocT
CD163" u/wmm otHomenus CD163*/CD8* >1 acco-
[IUUPOBAH ¢ HEOGJIATONPUATHBIMHU HCXOJAMU IOCTIE
mompaBku Ha pasmep, craguu 1o FNCLCC wu
R-craTyca.

B-knetrku u TLS: CD20* arperatbl ~10-—
40 xa./mm2 (IQR 5-80), TLS BBISBASAIOTCS OpUEH-
TUPOBOYHO B 12—25 % ciIy4yaes, 3pesbie (¢ hoJUIHKY-
JIIPHOU OopraHusanuen) — y ~5—10 %. Hammaue TLS
0’KUJTaeMO COTpsi?KeHO ¢ 6Gosiee BhicokuM CD8* u
JIyUIIAMU  [TOKA3aTeNIIMU 0e3MeTacTaTUYecKOd u
0eccOOBITHIHON BBIKUBAEMOCTH B MHOTO(MAKTOP-
HBIX MOJIEJIAX.

PD-L1: npu HUCIOJIB30BAaHUU BaJIUAUPOBAHHOTO
tecta TPS =1 % B ~15—30 % ciyuaes, TPS =10 % B
~5-10, TPS >50 % — peaxocts (<5 %). CPS — mequ-
ana 1—5, CPS >10 B ~5-12 % ciryuaes.

ITpocTpaHCTBEHHBIE NATTEPHBI: pacIpeeseHne
(eHOTUIIOB 0XKUJIAEMO CIIEAYIONIEee — «IKCKIIO3UB-
HBIN/XOJOAHBIN» (nepudepuueckuii Bas, ciaaboe
MIPOHUKHOBEHUE) B ~40—55 % Cy4daeB, «MHQMUIb-
TPUPOBAHHBIN/TOPAUNII» B ~20—30 %, «Tropsdme
TOUKK» (KJIacTepu3alus MepPUBACKYJIAPHO/IO Tpa-
HUIIE THE3M) B ~20—30 %. «[opstune» /uHPUIBTPU-
pOBaHHBIE» CJIydaW dallle JeMOHCTPUDPYIOT GoJiee
BoIcokue ypoBHH CD8*, mamuume TLS u 66sbIIIIE
3Hauenus CPS.

CBsA3b UMMYHOJIOTUYECKOTO JJaHmmadrTa
BHYTPHUOITYXOJIEBOTO MHUKPOOKPYKE€HUSI C
mopddosiorueii. MoHodasHbIl BApUAHT — OTHOCH-
TesibHO HKe CD8* (~50—100/MM2), BbIlIE 0JIS
CD163*, TLS pesxe (~10—15 %), PD-L1 yaine otpuma-
TeJieH/HU3Kui. budaszupiii BapuanT — Boie CD8*
(~90—-160/MMm2), 6osbimas yactora TLS (~15—25 %),
PD-L1 vame ouarosslii, Bo3amoxkeH CPS >10. Husko-
nuddepeHIUPpOBAaHHBIA BapHaHT — Makpodar-
JIOMUHAHTHBIH Tpoduiib (Bbicokue CD68*/CD163*),
CD8* BapuabesieH U HEPEIKO HU3KUU IPH «XOJIOZ-
HOM» pucyHKe; TLS penxu (<10 %); PD-L1 moxket
OBITD BBIIIIE B YACTH CJIy4aeB, HO MIPEUMYIIECTBEHHO
HEOZHOPO/IEH.

BospacTHble OT/IHUHA: Y JleTel/ MOJIOAbIX B3POC-
JbIX (£24 jer) HeckoIbKo Oosiee Bhicokne CD8* u
66spmas gons TLS, wame «uHPUIBTPUPOBAHHbIE/
ropsiyvie TOYKH»; Y B3POCJBIX (=25 JIeT) — OTHOCH-
TesibHOE TIpeobitaganme CD163" 1 «9KCKTIO3UBHBIX»
MIaTTEPHOB.

I'papanusa  3yokauvectBeHHocTu 10 FNCLCC:
I crenens ycraHoBiaeHa y 82/140 (60,3 %) maiueH-
ToB, II crenenb — y 54/140 (39,7%). IlonyueHHOE
pacrpesesieHne OTpaXkaeT IIpeoOsafaHue JIOKAJIU-
30BaHHBIX, CPABHUTEJILHO HEOOJIBIIIUX OIyXOJiel U
Bo3pacTHON mpoduiab Koropthl. IIpu mHTEpHpeTa-

DISCUSSION

A comparative analysis of SS in the subgroup of
children and young adults and the adult subgroup
showed that the studied cohort is typical for a special-
ized center: median age is 18,5 years, predominance of
localized stages (I-11: 86%) and tumors <5 cm (72%).
Morphologically, the monophasic variant is dominant
(79,4%), with complete molecular verification of
S5S18::SSX (100%). This profile is consistent with
international series of SS studies conducted in pediat-
ric and young adult cohorts, confirming the validity of
the subsequent comparison of clinical and morpho-
logical features with outcomes and the tumor micro-
environment immunoarchitecture [41]. Taking into
account risk factors well known (size, depth, FNCLCC
grade, necrosis, poorly differentiated histological
type) and AJCC/ESMO/NCCN recommendations, the
results indicate the priority of risk-adapted tactics in
treatment. In our cohort, SS represents 26,5% of all
non-rhabdomyosarcoma STS in the specialized cen-
ter; the age profile is shifted toward the childhood and
adolescence range (mean age: 21,9 years; median:
18,5 years) with an almost equal male-to-female ratio
(1,12:1). At diagnosis, stages I-II predominate (86%),
which is consistent with the data of studies in children
and young adults (less frequent metastatic onset and
higher tumor resectability). The proportion of tumors
<5 c¢m (772%) indicates favorable initial conditions for
organ-preserving treatment and better local con-
trol [42]. The structure of subtypes: monophasic —
77,2%, biphasic — 15,7% (Fig. 5), poorly differenti-
ated — 4,3% with classical morphological features
according to the WHO. TLE1 and epithelial markers
(cytokeratins, EMA) are reproducible, but TLE1 is
nonspecific, requiring molecular confirmation. The
SS18::SSX fusion gene was present in all cases; the
use of an antibody specific to the SS18-SSX fusion
gene product significantly improves the accuracy of
morphological diagnosis, especially when examining
small biopsy samples. Immunoarchitectural patterns
of the tumor microenvironment include sparse/
mosaic CD8* infiltration, relative predominance of
CD163* macrophages, low/focal PD-L1 expression,
and rare/variable TLS. Four relapses out of 108 were
recorded in the monophasic variant, in the biphasic
variant — no relapses, and 1/6 — in the poorly differen-
tiated variant, which is consistent with literature data
on a more aggressive course. The literature data con-
firm the independent prognosticrole of size (>5—7 cm),
depth, FNCLCC grade 3, high mitotic activity, necro-
sis, and R1/2 resection. Shifts in the age-gender were
noted in subgroups (biphasic variant is younger;
monophasic variant is older within the cohort of pedi-
atric and young adult patients). The relationship

Journal homepage: http://jsms.ngmu.ru

65



Byaanos /1.B., Konomwiyes @.I1. / Journal of Siberian Medical Sciences T. 10, N 1 (2026)

IIMY TIPOTHO3a OHO PACCMAaTPUBAJIOCH COBMECTHO C
pasmepoM, TJIyOWMHOU pAacCIOJIO’KEHHUs OIyXOJIH B
MATKUAX TKaHAX, HAJIUYUEM HEKpOo3a U CTaTyCOM
KpaeB PE3EKIINH.

OBCYXKJIEHUNE

CpaBauTenbHbIN aHanu3 CC B MOJArpyIIe AeTel
Y MOJIOZBIX B3POCJIBIX U B3POCJION MOATPYIIIE MOKAa-
3aJI, YTO U3y4EeHHAs KOTOPTA XapaKTepHa JUId IIPo-
¢dunpHOTO LIEHTpA: MeanaHa — 18,5 roja, mpeobsia-
JlaHue JoKamnu3oBaHHBIX craguii (I-11: 86 %) u omy-
xozen <5 cM (72 %). Mopdosornuecku JIOMUHUPYET
MOoHO(Da3HbBIN BapuaHT (79,4 %), ¢ IOJHOH MOJIEKY-
JsipHOM Bepudukanuein SS18::SSX (100 %). Takoi
podWIb COTJIACYETCS C MEXKIYHAPOJHBIMHU CEPH-
AaMu uccienoBanuit CC, mMpoBeieHHBIX B KOTOpPTax
MaUeHTOB JETCKOTO M MOJIOJIOTO BO3PacTa, uTo
MIOATBEPKJAET BATHTHOCTh ITOCJIEAYIOMIETO COIIO-
CTaBJIEHUS KJIMHUKO-MOP()OIOTHYECKUX IPU3HAKOB
C MCXO/IaMU ¥ UMMYHOAPXUTEKTOHUKOU BHYTPUOILY-
X0JIEBOTO MUKDPOOKpYKeHus: [41]. C yueToM u3BecT-
HBIX (PaKTOPOB pHUCKa (pa3Mep, IJIyOUHA, CTa/IUA IO
FNCLCC, uekpos, HuskoauddepeHInpoBaHHbBIN
THUCTOJIOTHYECKUH BAapUAHT CTPOEHUS) U PEKOMEH-
manuii  AJCC/ESMO/NCCN, pesysibTaThl CBHE-
TEJILCTBYIOT O IIPHOPUTETHOCTH PUCK-aJAIITUPOBAH-
HON TaKTHUKHU JiedeHHs. B Hameilr Bbibopke CC
cocTaBisger 26,5 % Bcex HepabOMHUOCAPKOMHBIX
CMT uenTpa; BO3pacTHON MPO(UIIb CMEIEH B JET-
CKO-TIOZIPOCTKOBYIO 30HY (CpeHUU BO3pacT -—
21,9 ro/1a; MeiaHa — 18,5 roJ1a) Npy IOYTH PABHOM
pacmpenesnennu mo noiy (1,12:1). Ha momeHT gua-
rHo3a npeobianarT I-11 ctaguu (86 %), uTo coria-
cyeTcsl ¢ JAaHHBIMU HCCJIeIOBAaHUH, IPOBEJIEHHBIX Y
JleTell ¥ MOJIOJIBIX B3POCJIBIX (pelke MeTacTaTude-
CKHUU JIeOI0T U BBIIIE PE3EKTAOETHbHOCTD OIYXOJIH).
Jonsa omyxosielt <5 cM (72 %) ykasbpIBaeT Ha 6Jiaro-
MPUATHBIE CTAPTOBBIE YCIIOBUSA JIJIs OpraHocOepera-
IOIETO JIEYEHUS U JIy4IIero JIOKIBHOTO KOH-
Tposa [42]. CTpykTypa MOATHIIOB: MOHOMA3HBINA —
77,2 %, oudasupii — 15,7 % (puc. 5), HU3KOAUD-
(bepeHITIPOBAHHBIN — 4,3 % C KJIACCHYECKUMHU MOP-
¢onormuecknmu npusHakamu 1o BO3. TLE1 u snu-
TeJIMaIbHbIe MapKeps! (ruTokepaTuHbl, EMA) BOC-
npousBoguMbl, HO TLE1 HecnenuduyeH, 4To Tpe-
OyeT MOJIEKYJIAPHOTO OATBEPK/AeHU. [ MOPU/THBIN
red SS18::SSX BBIABIIEH BO BCeX HAOIIOEHUAX;
IIpUMeHEHUEe aHTUTENIA, CIEU(PUIHOTO K IPOAYKTY
rubpuHoro reHa SS18-SSX, CyIIeCTBEHHO IOBBI-
IIA€T TOYHOCTh MOP(OJOTHYECKON AMATHOCTUKH,
0COOEHHO TIpH HUCC/IENOBAaHUH MAaJIbIX 110 00beMy
O6UOTICHIHBIX 00pa3noB. IMMYyHOTHCTOJIOTHYECKTIE
MATTEPHBI OIYXOJIEBOTO MHUKPOOKDYKEHHUS: CKY-
Hasi/mozamuHasg CD8*-undwipTpanusa, OTHOCH-

between the SS18::SSX fusion gene type and pheno-
typic features and prognosis remains controversial:
an association between the SS18::5SX1 variant and
epithelial differentiation has been shown, however,
histological grade, but not a type of fusion gene, is
more often pivotal for prognosis [43].

Thus, stratification by age and SS18::S5X1/SSX2
variants appears appropriate, while the influence of
“classic” risk factors outweighs the contribution of
the molecular variant. Epidemiological and morpho-
logical findings are consistent with the data of inter-
national studies: peak incidence in adolescence and
young adulthood, predominance of localized stages
and monophasic morphology in pediatric samples,
i.e., the approach is consistent with ESMO/NCCN
recommendations. The characteristics of our cohort
(pediatric profile, high percentage of monophasic
forms, 100% molecular verification) enhance the
comparative value of the results.

CONCLUSION

The study showed that SS accounts for a signifi-
cant proportion of non-rhabdomyosarcoma STS in a
cohort of children and young adults enrolled in a
specialized oncology center and is predominantly
diagnosed at localized stages. The cohort’s structure
by age, location, and morphological variants (pre-
dominance of monophasic tumors) is generally com-
parable to the data from major international studies
but reflects a bias toward children and adolescents.

The results obtained confirm the leading role of the
“classical” clinical and morphological risk factors for
an unfavorable prognosis and early metastasis: tumor
size >5 cm, its deep location in soft tissues, high grade
(FNCLCC3), the presence of necrosis, poor differenti-
ation and positive margin status (R1—2). We also
demonstrated marked variability of the immune pro-
file of the tumor microenvironment, allowing to dis-
tinguish conditionally hot and cold patterns. Hot vari-
ants are characterized by a higher density of CD8* T
cells, presence of tertiary lymphoid structures and, in
some patients, PD-L1 expression and are associated
with a more favorable course of the disease. Cold pat-
terns are characterized by a low level of CD8* infiltra-
tion, a relative predominance of CD163*macrophages
and rare detection of TLS; such patterns are more
common in large, monophasic, and poorly differenti-
ated tumors deeply located in soft tissue. These find-
ings indicate the potential prognostic significance of
the SS immunoarchitecture and its relationship with
traditional clinical and morphological factors.

A comprehensive pathological assessment of SS,
including clarification of the morphological variant,
standard prognostic parameters, and characteristics
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Puc. 5. CuHOBHAIbHAS cAapKOMa, Orba3HbIN BAPHAHT: OIyXO0JIEBBIN Y3€JI B TOJIIIE MATKUX TKAHel ¢ HHPUIbTPATHBHBIM
POCTOM, TIPEZICTABIEHHBIN COYETAHEM KEJIE3UCTOIO00HBIX U IIEIEBU/IHBIX CTPYKTYD, BHICTJIAHHBIX SITUTETHOUIHBIMU
KJIETKAMH ¥ BEPETEHOKJIETOYHBIMH IIOJIIMU CTPOMAJIBHOTO KOMIIOHEHTA.

OkpanrnBanue reMaTOKCUJIMHOM U 03MHOM. YBeJIHUEHHEe X100
Fig. 5. Synovial sarcoma, biphasic variant: a tumor nodule in the depth of soft tissue with infiltrative growth,
represented by a combination of glandular and fissure-like structures that are lined by epithelioid cells
and spindle cell fields of the stromal component. Hematoxylin and eosin staining. Magnification x100

TesbHOE Tpeobsananue CD163*-makpodaros, HU3-
Kasi/ouaroBasi skcmpeccuss PD-L1, penkwue/Bapua-
O6enmpaple TLS. Ilpu moHOMA3HOM BapHaHTE
3apEerucTPUPOBAHO 4 Penu/nBa U3 108, npu oudas-
HOM DPeIUJINBUPOBAHUSA HE OTMEYEHO, IIPU HU3KO-
nuddepeHTIpoOBaHHOM — 1/6, UTO COIJIacyeTcs C
JINTEPATypPHBIMHU JIAHHBIMU O 0o0Jiee arpecCHBHOM
TeueHUU. JluTepaTypHble JaHHBIE IOATBEPKIAAIOT
HE3aBUCHUMYIO IIDOTHOCTHUYECKYI0 POJIb pa3MepoB
(=25—7 cm), rybunsl, craguu 3 mo FNCLCC, Bbico-
KOM MHTOTHUYECKOH aKTUBHOCTH, HEKpo3a u Ri/2-
pesexuuu. B moarpynmnax orMeueHbl BO3PACTHO-TeH-
nepHble caBurd (6udasHbIl BapUAaHT MOJIOXKE;
MOHO(QAa3HBIM — cTaplile BHYTPU KOTOPTHI MMaIlUueH-
TOB JIETCKOTO U MOJIOZIOTO Bo3pacra). CBa3p Tuma
rubpuHoro reHa SS18::SSX ¢ peHOTUITUUECKUMHU
0COOEHHOCTSIMH U TIPOTHO30M OCTAeTCs JIHCKYTa-
OenbHOW:  IIOKa3aHAa  accolhanus  BapHaHTa
SS18::55X1 ¢ snurenuanbHOU U DEPEHITUPOBKOH,
HO JUJIS IPOTHO3a PEeIIAI0IINM Yallle OCTAeTCsA TUCTO-
JloruyecKas cTelleHb 3JI0KaYyeCTBeHHOCTH, a He TUIl
rubpuiHorO reHa [43].

Taxum obpazom, cTpaTuUKAIU 10 BO3PACTy U
BapuanTaM SS18::SSX1/SSX2  mpencraBiseTcs
IeslecooOpasHoON, TOI/Ia KaK BJIMAHHE «Kjaccruye-
CKHX» (DAKTOPOB pUCKA MPEBHIIIAET BKIA/ MOJIEKY-
JIAPHOTO BapuaHTa. JNUJAEMUOJIOTHYECKUe U MOP-
(osornueckue mokaszaTeJM COOTBETCTBYIOT 3apy-
OeKHBIM ~ JIJaHHBIM:  TNHKOBas  dYacToTa B
IIO/IPOCTKOBO-MOJIOZIOM BO3pacTe, IIpeobJiaianme
JIOKQJIM30BAHHBIX CTAAUI 1 MOHOGa3HOH MopdoIio-
THH B MeJUAaTPUYECKUX BBIOOPKAX, T.€. TAKTHUKA
cootBercTByeT pekomeHanusiM ESMO/NCCN. Oco-
GeHHOCTU Halllell KOrOpTHI (IIeANaTpUYECKUH Mpo-
¢unp, BBICOKUH mNpoueHT MOHOMa3HBIX (opwM,

of the tumor microenvironment, appears to be appro-
priate for more accurate risk stratification in children
and adults. This study, with complete morphological,
immunohistochemical, and molecular verification of
the diagnosis, can serve as a reference for the develop-
ment of standardized pathological reports and prog-
nostic models, as well as for planning multicenter
studies for validating immune patterns and assessing
their predictive value in the context of new approaches
to immuno- and targeted therapy for SS.
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100%-1 MOJIEKyJIsIpHAs BepU(UKAIUA) yBETHIH-
BaIOT CPABHUTEJIHHYIO IIEHHOCTh PE3YJIbTATOB.

3AK/IOYEHUE

IIpoBeneHHOE HccienoBaHue NokKasano, 9to CC
3aHUMAaeT 3HAYUMYIO JIOJIIO Cpefu HepabaoMuocap-
koMHbIX CMT B KOrOpTE J1eTeH/ MOIOABIX B3POCIBIX
U3 YHCJIa TalMeHTOB CIEeUaIN3UPOBAHHOTO OHKO-
JIOTHYECKOTO IIEHTPA U IMIPEUMYIIECTBEHHO JUATHO-
CTUpYyeTCs Ha JIOKUIN30BAHHBIX cTaIUAX. CTPYKTypa
KOTOPTBHI 110 BO3PACTY, JIOKAJIU3AIUU U MOPQOJIOTH-
YeCKUM BapHaHTaM (JIOMHHUPOBaHUE MOHODAZHOU
(opMmbI) B II€JIOM COMOCTaBUMA C JAHHBIMH KpYTI-
HBIX MEK/IyHAaPOJHBIX UCCIIEJOBAHUN, HO OTpaKaeT
CIBUT B CTOPOHY JETCKOTO U IOJIPOCTKOBOTO KOH-
THUHTEHTA.

[TosyyeHHBIE PE3Y/IBTATHI MTOATBEPIKAAIOT BEAY-
Y0 POJIb «KJIACCUYECKHUX» KIMHUKO-MOPGOIOrH-
yecKuX (paKTOpOB PHCKa HeOJIArOMPHUATHOTO IIPO-
rHO3a ¥ PAaHHETO MeTacTa3UupOBaHUSA — pa3Mep OILy-
XOJIU =5 CM, ee IUIyDOKOe PacHoJIOKEHNEe B MATKUX
TKaH:X, BBICOKAs CTEIIEHD 3JI0KAYECTBEHHOCTH (CTa-
qusi 3 mo FNCLCC), Hamuune HeKpo3a OIyXOJH,
HUBKoAU (b PEPEHITNPOBAHHBINA BAPUAHT CTPOEHHUS U
MOJIOJKUTENIbHBIE Kpas peseknun (Ri1i—2). Takke
MIPOJIEMOHCTPUPOBAHA BBIpAXKEHHAs1 Bapuabesnb-
HOCTh HWMMYHHOTO HIPO(UIA BHYTPHOILyXOJIEBOTO
MUKPOOKDY:KeHUs, [I03BOJIAIONIAA BBIJIENIATD
VCJIOBHO «TOpsiYhe» U «XOJIOAHBIe» IaTTEePHBI.
«l'opssiune» BapWaHTBI XapaKTEPHU3YIOTCS Oosee
BBICOKOM IIJIOTHOCTBIO CD8* T-kjeTok, Hamuduem
TPETUYHBIX JUMGOUIHBIX CTPYKTYp H, Y YacTH
MaIueHToB, sKkcpeccuedl PD-L1 u acconuupyrores ¢
6osiee OIATONPUATHBIM TEUEHHEM 3a00JIEBaHUA.
JI7151 «X0JIOAHBIX» MATTEPHOB TUITMYHBI HU3KUU YPO-
BeHb CD8*-mHUIBTPAK, OTHOCUTEIBHOE IIPE00-
naganue CD163*-makpodaroB U peikoe BbIsIBJIEHUE
TLS; oHmM ualle BCTpeyaroTcs IPU MOHO(MAZHBIX U
HUBKOAU D PEPEHITUPOBAHHBIX OITyXOJISIX OOJIBIIIOTO
pasmepa, Iy6oKO PaCIIOIOKEHHBIX B MATKUX TKa-
HAX. OTH HAOJIIOIEHNs YKAa3bIBAIOT HA TIOTEHIINAb-
HYI0 IIPOTHOCTUYECKYI0 3HAUYMMOCTh MUMMYHOApPXU-
TeKTOHUKU CC U ee CBA3b C TPAJUIIMOHHBIMU KJIU-
HUKO-MOp@dosornueckuMu hakTopaMu.
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KomriutekcHass maroMopdoJsiorudyeckass OIleHKa
CC, BriIOUamOIIasg yrouyHEeHHe MOPQOJIOTHUUYECKOTO
BapUaHTa, CTAHJAPTHBIX MPOTHOCTUYECKUX ITapaMe-
TPOB ¥ XapaKTEPUCTUK OIyXOJIEBOTO MUKPOOKPYKe-
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HOUM cTpaTu(@UKAIUN PUCKA y JETEd U B3POCIBIX.
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