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Pesiome

Llenb. [MpoBectn monekynapHo-reHeTuyecknin aHanus reHos TSC1 n TSC2 y nauneHToB
[IeTCKOro BO3pacTa C KIMHUYECKUMY Npr3HakaMu Ty6epo3HOoro ckieposa.

Marepuanbl n merogbl. B nccnegoBaHne BKitoYeHbl 14 NauMeHTOB C KANMHUYECKM
[AVArHo30M Ty6epO3HOro CKepo3a, HaxoAMBLUMXCS Ha nevyeHunn B Y «PecnybnukaHckuin
Hay4YHO-NPaKTUYECKUIN LEHTP OETCKON OHKONOrMW, reMaTonormm u ummyHonorumy (Pe-
cnybnuka benapyco). B KauectBe maTepurana ana MONEKYNAPHO-TEHETUYECKOTO NCCIefo-
BaHMA Ucnonb3oBanacb neprdepunyeckas BeHO3Haa KPOBb C aHTMKoarynaHtom K23TA.
KpoBb mogBepranacb nepBryHON 06paboTKe Ans NM3UCa SPUTPOLUTOB U MOJSTyUYeHUs
LiefIbHOW CyCMeH3un NenkoumnToB. /I3 nonyyeHHON CycneH3nn KneTok metofom ¢eHon-
XNopodOpPMHON 3KCTpaKkumn BbigenAnacb reHomHas [OHK. BbicokonpowussoguTenbHoe
CEeKBEHUPOBaHUE NMPOBOAMIIOCH Ha reHeTnYeckom aHanusatope MiSeq (Illumina, CLLUA) ¢
NCNONb30BaHNEM KOMMEPYECKO NaHenu ana cekBeHnpoBaHua (G2M, NHawsa), Bkntoya-
owien 83 reHa.

Pe3synbraTtbl. MonekynspHbiii aHann3 TSC1 u TSC2 6bin BbinonHeH 14 6enopycckum na-
LUMeHTaM C KIIMHWYECKUMY NPU3HaKkaMn TyGepO3HOro ckrepo3sa. AnnesibHble BapuaHThl
B reHax TSC1, TSC2 6binu BbisBeHbl Y 10 naumneHToB (71,42%). B 9 u3 10 cniyyaes anbtep-
HaTUBHbIE BapuaHTbl Obinn BbisiBNEHbI B reHe TSC2, 1 NULb Y OAHOIO NauueHTa reHeTu-
yeckoe n3meHeHue 6110 B reHe TSC1. Y 4 NaUMEHTOB C reTePO3NTroTHbIMU AeNeunsammn B
reHe TSC2 oTmevasca 6onee TsXKeNbI HEBPONOTMYECKNI GEHOTWN, CBA3AHHDIN C BO3HUK-
HOBEHMeM NPUCTYNoB GoKanbHON CUMNTOMATUYECKON SNUENCUn, reHepanm3oBaHHbIMA
npucTynamm cygopor.
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B Pecny6nuke benapycb: onbIT LleHTpa aeTckoi OHKONOrm, reMaTosiornm 1 UMMYHONOT K

3aknioueHune. CoBpemMeHHble NCCNEAOBaHMA HanpasieHbl Ha YyUlleHne YyBCTBUTENb-
HOCTW ANArHOCTUKW, BbiSIBJIEHVE HOBbIX FTEHETUYECKMX MapPKEPOB U NMOHMaHNe MexaHun3-
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MOHOCTU NEPCOHANM3NPOBAHHOWN MEAULIMHBI MPK Ty6epo3HOM cKnepose. [eHoTUN-¢e-
HOTUNUYECKNE Koppenauum npu Ty6epo3HOM CKIIepo3e MMEIT BaHOe 3HaueHue ans
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Abstract

Purpose. To conduct a molecular genetic analysis of the TSC1 and TSC2 genes in pediatric
patients with clinical features of tuberous sclerosis.

Materials and methods. The study included 14 patients with a clinical diagnosis of
tuberous sclerosis who were treated at the Republican Scientific and Practical Center
for Pediatric Oncology, Hematology and Immunology (Republic of Belarus). Peripheral
venous blood from 14 patients with clinical manifestations of tuberous sclerosis treated
with the anticoagulant K2EDTA was used for the molecular genetic study. The blood was
pre-processed to lyse red blood cells and obtain a whole leukocyte suspension. Genomic
DNA was extracted from the resulting cell suspension using phenol-chloroform extraction.
High-throughput sequencing was performed on a MiSeq genetic analyzer (Illumina, USA)
using a commercial sequencing panel (G2M, India), which includes 83 genes.

Results. Allelic variants in the TSC1 and TSC2 genes were detected in 10 patients (71.42%).
However, this does not exclude the possibility of large genetic rearrangements in the TSC1
and TSC2 genes in the remaining patients, which can only be verified using the multiplex
sample-dependent amplification method. In 9 of 10 cases, alternative variants were
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identified in the TSC2 gene, and only one patient had a genetic change in the TSC1 gene.
Four patients with heterozygous deletions in the TSC2 gene demonstrated a more severe
neurological phenotype associated with the occurrence of focal symptomatic epilepsy
and generalized seizures.

Conclusion. Current research aims to improve diagnostic sensitivity, identify new genetic
markers, and understand the mechanisms of mosaicism in tuberous sclerosis. Methods
for the simultaneous analysis of gene expression and epigenetic changes are being
developed, which may expand the possibilities of personalized medicine for tuberous
sclerosis. Genotype-phenotypic correlations in tuberous sclerosis are important for
disease prognosis and treatment selection.

Keywords: tuberous sclerosis, sequencing, diagnostics, gene, hamartin, tuberin

B BBEJEHWE

Ty6epo3Hbil cknepo3s (TC) — 3TO ayTOCOMHO-AOMWHAHTHOE HacNeACTBEHHOE MyNbTU-
cucteMHoe 3aborneBaHune, XxapakTepuayiolleecs BOSHUKHOBEHWEM [JOOPOKaueCTBEHHbIX
onyxoneBuAHbIX 06pa3oBaHWiA (ramMapTom) B PasfNYHbIX OpraHax, BKMOUYas rosioBHOM
MO3r, KOXKY, rna3a, NoYkn u cepgue. KnuHnyeckue npoasneHna TC MOryT BO3HUKATb B J1t0-
60M BO3pacTe, HO Yallle BCero AMarHo3 CTaBUTCA B JeTCKOM BO3pacTte, o6blYHO Ao 5 net
(1,2l

Mo gaHHbIM pa3NUyYHbIX UCCNefoBaHN, pacnpocTpaHeHHOCTb TC cocTaBnAeT npumep-
Ho 1 Ha 6000-10 000 HOBOPOXAEHHbIX BO BceM Mupe [3]. 3aboneBaeMoCTb He 3aBUCUT OT
nosa, pacbl NAN 3THUYECKON NPUHAANEXHOCTUN, YTO NOATBEPXKAAETCA UCC/IedOBaHMAMN
B Pa3NNYHbIX NONyNAUUAX. B pa3Hbix cTpaHax 1 permoHax oTMeyalTca He3HaunTeNlbHble
BapuaLum B YaCTOTe BbIAABIEHNA, YTO CBA3aHO CKOpee C YPOBHEM AMAarHOCTUKM 1 BOCTYnN-
HOCTbO MeAULMHCKOW MOMOLLM, YEM C UCTUHHOW pa3HuLEN B pacnpocTpaHeHHOCTH [4, 5].

3aboneBaHue 06YC/IOBNEHO FrEHETUYECKMMUN HapYLLIEHUAMUN B IBYX OCHOBHbIX FeHax:
TSC1 [OMIM #191100] n TSC2 [OMIM #613254], KoTopble KOAUPYIOT 6ENKU raMapTuH U
Ty6epuUH COOTBETCTBEHHO. T 6ENKUN YYacCTBYIOT B pPerynaumm KneTouHoro pocrta v npo-
nudepaumm yepes nytb mTOR.

leHbl TSC1 (xpomocoma 9g34) n TSC2 (xpomocoma 16p13.3) ABNAITCA OCHOBHBLIMU
reHeTUYeCcKUMN Mapkepamu 3abonesaHusa. AnnenbHble BapuaHTbl B TSC2 BCTpeyatoTca
npumepHo B 60-70% cnyuyaes, a B TSC1 — B 20-30%. B 10-15% cnyyaeB reHeTUuyeckue
HapyLWeHNAa B 3TUX reHax He BbIABAAIOTCA NPU NCMONb30BaHUM KanuIAPHOro CeKBeHU-
poBaHua no CaHrepy 1 MeTofa BbICOKOMpPOW3BOAMTENIbHOIO cekBeHnpoBaHua (NGS), uto
CBA3aHO C BO3MOXHbIMU KPYMHbIMW FreHeTUUYeCKMU HapYyLEeHUAMU UM COMaTUYECKON
MO3auyYHOCTblo. MoneKkynsapHble NccnefoBaHUA MOKa3blBalOT, UTO anbTepHaTMBHblE Ba-
puaHTbl B reHax TSC1, TSC2 moryT 6biTb NpeAcTaBieHbl Kak HYKNeoTUAHbIMY 3aMeHamu,
TaK U geneumamu, BCTaBKaMy UAN APYTMMU CNOXKHBbIMW FeHeTUYeCKMU nepecTponKa-
Mun. lna moneKkynapHo-reHeTuyeckon anarHoctukn TC npumensatoTca metog NGS, metoa
MynbTUNNeKcHon npobosasucumori amnandmrkaumm (MLPA), KanunnapHoe cekBeHUpo-
BaHue no CaHrepy u ap. NGS-cekBeHMpPOBaHWE NO3BONAET BbIABAATb LMPOKNIA CNEKTP
MyTauumi B TSC1 1 TSC2 ¢ BbICOKOW YyBCTBUTENbHOCTbIO U crieunduryHoCcTbio. Kanunnap-
Hoe ceKkBeHMpoBaHMe no CaHrepy MpUMeHAeTCA ANA NOATBEP)KAEHUA FeHeTUYeCcKmx

«EBPA3NCKMIN OHKONOTUYECKNI KypHan», 2026, Tom 14, N2 1 9

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



MonekynapHo-reHeTyeckunin aHanms reHo TSC1, TSC2 y naumeHToB € Ty6epo3HbIM CKIIepo3om
B Pecny6nuke benapycb: onbIT LleHTpa aeTckoi OHKONOrm, reMaTosiornm 1 UMMYHONOT K

HapyLeHnin, BbiaBNeHHbIX MeTogom NGS, a Takxe AndA aHann3a oTaeNnbHbIX 3K30HOB. MLPA
NCMonb3yeTca AN1A BbIABNEHUA KPYMHbIX Aefleunid 1 gynankauui, Kotopble He Bcerga 06-
Hapy>KNBATCA MPU CEKBEHMPOBAHMMN. AHaNN3 COMATMYECKON MO3aUYHOCTM BaXkeH AJA
NaLMeHTOB C KNUHUYeCKUMK NpusHakamm TC, HO 6e3 BbiABIEHHbIX FePMUHANBbHbBIX KNMHK-
YeCKn 3HaYMMbIX BapuaHToB [6, 7].

lfeH TSC1 kogupyeT 6enok ramapTuH, cogepXuT 23 3k3oHa (hg38: g.9:132891348-
132946874; NM_000368.5). laHHbIn 6enok (~130 kDa) yuacTByeT B perynsaymm KneTouHo-
ro pocta u B3ammogenctayeT ¢ TybepuHom (Nnpogyktom TSC2). OcHOBHble GYHKLIMOHaNb-
Hble AOMeHbl ramapTuHa: N-KOHLEBOW JOMEH B3anMOAeNCTBUA C 6efIKoM (3K30Hbl 4-8),
[IOMeH B3ammogencTaua ¢ TybepuHom (3k30Hbl 17-21), TBCD7 (3Kk30HbI 22-23) 1 fOMeH
B3ammopgenctema ¢ HSP90 (ak3oH 23) [7]. Mo cocTosHuIo Ha ceHTAbGpb 2025 roga B 6ase
OaHHbIX OTKPbITbIX Bapuaumin LOVD nepeuncneHo 1442 yHuKasbHbIX BapuaHTa B reHe
TSC1 [8]. BapuaHTbl, NprBoAsALLMe K 3aboneBaHmIo, pacnpoCcTpaHeHbl MO BCe KOZMpyio-
el o6nacTu, 3a UCKoYeHnem 3K3oHa 23 [9].

leH TSC2 coctout M3 41 3K30Ha, KOTOpble KoaupylT O6enok TybepuH AnvHON
1807 amuHokucnot (hg38: g.16:2047985-2089491; NM_000548.5). OyHKUMOHanbHble Jo-
MeHbl BKtoYaloT N-KOHLEBOW fOMEH B3aMMOOENCTBUA C raMapTUHOM (3K30HbI 1-23) n
aktusupytowmii ['M@Pasy gomeH (GAP) (3k30HbI 35-40) [1, 8]. B otnnume ot TSC1, cnekTp
reHeTnyYecKux HapywweHun B TSC2 6onee pazHoobpa3eH: Hanbonee pacnpocTpaHeHbl He-
6onblume BcTaBKW/geneunn (37,7%), 3a KOTOpPbIMU CNIeyoT MUCCEHC-BapUuaHTbl (25,7%),
BapMaHTbl carTa cnnancuHra (16,6%) n KpynHble aeneunn (5,4%). Y 2% npoueHToB nauu-
€HTOB HabnogaeTca aeneumna cMexHblx reHoB TSC2 1 PKD1, uto npnBoanT K COYETaHUIO
npoABneHNin TY6epo3HOro cKieposa 1 ayToCOMHO-AOMUHAHTHOWM NOANKUCTO3HON 6ones-
HW noyek [10, 111.

OCHOBHble 3aKOHOMEPHOCTU reHoTun-¢peHoTuna. Tybepo3HbIi CKepo3 xapak-
TepusyeTca BbICOKOWN KINHUYECKOWN reTeporeHHOCTbIo, YTO CBA3aHO C pa3Hoobpasvem
reHeTMYeckux HapyweHun B reHax TSC1 n TSC2 n nx BNMAHMEM Ha 3Kcnpeccuio 6enkos
ramapTuHa u Ty6epuHa, perynupyiowmx nytb mTOR. U3yueHune reHOTMN-GeHOTMNNYECKIMX
Koppenayuin nomoraeT NPOrHo3mMpoBaTh TAXKeCTb 3aboneBaHnA 1 MHAVBUAYaNU3MPOBaTh
noaxop K NIeyeHuio.

KnuHnyeckn 3Haummble annenbHble BapuaHTtbl B TSC1 06bl4HO NpuBOAAT K 6onee
MArKOMY TeueHuo 3aboneBaHnA, C MeHee BblpaXKeHHbIMM HEBPOJIOrMYECKMIY CUMITO-
Mamu 1 6onee NO3AHNM HayanoM NpoaBneHuii. MatoreHHble BapmaHTbl B TSC2 accoum-
npytotca ¢ 6onee TaxkenbiM GeHOTUMNOM, BKIOYaA paHHee Hayano CUMMNTOMOB 3abone-
BaHuA, 6onee BbiparkeHHble HeBPONOrMyeckme NposABeHUs (anunencus, yMcTBeHHasn
OTCTaNOCTb), a Takke 6onee yactoe pa3BUTME MOYEYHbBIX aHMMOMUOAUMOM U NEeroy-
HbIX feioMmrom [12-14]. Tn reHeTUYeCKnX HapyLeHnn (MMCCEHC, HOHCEHC, AeneLmmn)
BAUAET Ha GeHOTNM: HOHCEHC-MyTaLUn 1 KpyMHble Aeneumn Yalle acCoLMmpyoTca C Ta-
XeJblM TeueHneM, Torga Kak MMCCeHC-MyTaumm MOryT NpruBoanTb K 6onee Bapunabesnb-
HbIM NpoABneHuam [14].

B LIE/Ib NCCNEJOBAHUA
MNpoBecTn MonekynAapHo-reHeTnyeckni aHanus reHos TSC1 nTSC2 y naymeHToB € Knu-
HMYeCKMU Npr3HaKkaMm Tybepo3HOro ckneposa.
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B MATEPWAJIbl U METObI

B nccnepgoBaHue BKoYeHbl 14 NaLMEHTOB C KIUHUYECKMM ANAarHO30M TyOepo3HOro
CKNepo3a, HaxoamuBLUMXCA Ha NeveHuun B Y «Pecny6nnKaHCKMIA HayUYHO-MPaKTUYeCKni
LeHTp AETCKOM OHKONOrK, FemMaTonorum n ummyHonorun» (Pecnybnvka benapychb). B ka-
yecTBe MaTepuana Ana MONEKYNAPHO-TeHeTUYECKOro NCCiieJoBaHNA NCNOJb30Banach ne-
pudepuryeckas BeHO3HaA KPOBb C aHTMKoarynaHTom K25TA. KpoBb nogBepranack nep-
BMYHOW 06paboTKe AnsA NM3Mca SpUTPOLUTOB M NOJNTyUYEHNUA LiefIbHOW CYyCneH3nn nenKko-
uuToB. U3 nonyyeHHol cycneH3nmn Knetok Metogom ¢beHon-x1o0podopMHOI SKCTpaKL MK
Bblgenanacb reHomHaa [HK. BoinonHeHne MonekynapHoO-reHeTu4yecknux nccnegoBaHnia
NPOBOANIIOCH C UCMONIb30BaHNEM METOAA BbICOKOMPON3BOANTESIbHOIO CEKBEHUPOBAHMA
(next generation sequencing, NGS) Ha reHeTuyeckom aHanusatope MiSeq (Illumina, CLLA)
C UCNOJMIb30BaHMEM KOMMEPYECKOW NaHenn ana cekBeHmpoBaHua (G2M, NHawsa), Bknto-
vatowlen 83 reHa. bronHdopmaTmyeckan o6paboTKa AaHHbIX MPOBOAMNACh C UCMONb30-
BaHMeM anroputmoB BWA, GATK Ha ocHoBe reHoMa yenoBeka GRCh37/hg19, ans aHHo-
Tauuun BapuanHToB 6bi1 nprMmeHeH ANNOVAR. Mcnonb3oBanucb MUHUMANbHbINA NOPOr B
20 npouTeHUN 1 YacToTa annenbHbix BapraHToB (VAF) >30%. [MonyyeHHble B Xoge cekBe-
HUPOBAHWSA JaHHbIE aHANN3MPOBANNCH NPY MOMOLLM CNeunann3npoBaHHOIo NPorpamMm-
Horo obecneyeHus IGV. BbiaBneHHble ONNIOHYKNEOTMAHbIE OTANYUA OT pedepeHCHON
nocneposatenbHocT (GRCh37) cpaBHMBany ¢ nybnuyHbiMu 6asamu gaHHbix ENSEMBL,
gnomAD (the Genome Aggregation Database), Varsome. HeonucaHHble ofHOHYKeo-
TUAHbIE BapMaHTbl aHANM3UPOBANM C NPMMEHEHUEM OHMaMH-MPOrpamMm npeackasaHns
natoreHHoctn PolyPhen2, MutationTaster, SIFT, Mutation assessor, PROVEAN, Varsome,
ACMG (American College of Medical Genetics and Genomics). BapnaHTtbl HesicHoOro Knu-
HUYECKOro 3HaueHVA, BEPOATHO NaToreHHble UM NaToreHHble BapuaHTbl, 0GHapyXeHHble
c nomoubto NGS, noareepxganuck MNUP c nocnegyowmm cekseHnpoBaHriem no CaHrepy.

B PE3YJIbTATbl M OBCYXAEHUE

AHanu3 MMerLLNXCA KNMHUYECKMX JaHHbIX NO3BONWA Bblgenutb 14 nauveHToOB AeT-
CKOro BO3pacTa, 8 MasibuMKOB 1 6 AeBoYek, KOTopble COOTBETCTBOBaIN KIIMHNYECKUM
Kputepuam Ty6epo3HOro ckneposa. Bo3pacT Ha MOMEHT BK/OUEHUA B UCCNefoBaHUe
BapbupoBan ot 3,8 roga Ao 17 net. AnnenbHble BapuaHTbl B reHax TSC1, TSC2 6binu BbisAB-
neHbl y 10 naunenToB (71,42%). B 9 n3 10 cnyyaeB anbTepHaTMBHbIE BapUaHTbl Obinn Bbl-
ABneHbl B reHe TSC2, 1 nULWb y OAHOIO NaLMeHTa reHeTUYeCKoe U3MeHeHe 6biflo B reHe
TSC1 (cMm. Tabnuuy). AnnenbHble BapraHTbl ObIM NpeAcTaBieHbl 3 MUCCEHC-BapUaHTamu
(30%), 3 HOHCceHc-BapuaHTamu (30%), 4 peneunammn (40%). Y 3 nauneHToB C KNMHUYECKU-
MW Mpr3HaKamy Ty6epo3HOro ckneposa He 6blo BbIABNEHO HUKAKUX anibTepHATUBHbIX
pedepeHCcHON nocnefoBaTeNibHOCTY BapUaHTOB, Y 1 NaumeHTa C NOMOLLbIO aHann3a Ba-
pyauun uncna konun (CNV-aHanu3) getekTupoBanacb reTepo3nroTHasa Aeneyna Bcero
reHa TSC2, ogHaKo AnA NOATBEPXKAEHMA HAaNMUYMA JaHHOMO FreHETUYECKOTO HapYLUEHMWA 1
nowncKa Apyrux KpyrHbIX FeHETUYECKMX NepecTpoek HeobxoarMa BepudrkaLma metofom
MLPA.

Bce reHeTMueckne M3MeHeHUs Oblnn BbIABMEHbI B Pa3fIMUHbIX pernoHax reHa TSC2
(cm. pucyHok). U3 10 BbIABNEHHbIX BapUaHTOB 7 Obinn onncaHbl paHee B MTEPaTypPHbIX
NCTOYHUKaAX.
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Pe3ynbraTbl reHeTMYECKOI ANarHOCTUKN NaLeHTOB C TY6epO3HbIM CK/lIepo3oM
Results of genetic diagnosis of patients with tuberous sclerosis

©
=
J o
g s =5
5 5 E 5z
H 3anucb anbTep- | 3anucb anbTepHa- T I g2
= HaTNBHOIO Bapn- TMBHOIO BapuaHTa a 28 Sk o
g = aHTa no CDS no 6enky = A5 g
S 5 3 = 83 ot
I v I V] (] E = S a0
& 8 & & 3 s 2 £ 53
1 |ret 36 | c4646A>G p.Tyr1549Cys rs45517355 MwcceHc BepoarHo
naToreHHas
2 |ret |23 | c.2586_2590del p.Glu863ValfsTer18 - Leneuuns BeposHo
naTtoreHHas
3 ret 41 | c.5238 5255del p.His1746_Arg1751del | rs137854218 | [leneums | MNatoreHHas
4 ret | 11 | c.1044del p.Lys348AsnfsTer15 - Heneumns BepoatHo
naToreHHas
T5C2 5 |ret |39 ¢5024C>T p.Pro1675Leu rs45483392 MwucceHc | MNatoreHHas
6 | rer 14 1565 1566delAC pHis522ProfsTer66 | rs1555502530 [feneums | CoPOATHO
natoreHHas
7 |ret |17 | c1832G>A p.Arg611GIn rs28934872 MwcceHc | MNatoreHHas
8 |ret |15 | c.1447G>T p.Glu483Ter rs397515297 | HoHceHc | [MaToreHHas
9 rer 27 c2974C>T p.GIn992Ter 145438502  Homcenc  DEPOATHO
naToreHHas
TSC1 (10 ret |10 | c.973C>T p.GIn325Ter rs118203474 | HoHceHc | [lNaToreHHas

Y nauueHTa

1 6bin BblABAEH

reTepo3uroTHbIN MUCCEHC-BapuaHT C.4646A>G

(p.Tyr1549Cys), KOTOpbIl B NTepaType paHee OMucaH Kak NaToreHHbln / BepOoATHO na-
ToreHHbI [15, 16]. YacToTa BCTpeuaemMoCTy anbTepHaTUBHOTO BapuaHTa B nonynauum
Heun3BecTHa. [laHHbIV M1CCEHC-BapUaHT CTPYKTYPHO HaXxoamnca B 36-M 3K30He, UTO COOT-
BeTcTBYeT GAP-gOMeHy 6enka TybepurHa. ITo KnoueBol ¢yHKLUMOHaMbHBIA AOMeH, obe-
cneymBaiowmin GTP-a3Hylo akTVBHOCTb TyGepyriHa, KOTopas NoAaBnseT akTMBHOCTb Rheb
n, cneposatenbHo, nyTe MTORC1. [eHeTuyecKMe HapylLeHNA B 3TOM fOMEHE 4acTo Npu-
BOZAT K TaXKenibiM dopmam Tybepo3HOro ckneposa. KnuHmnyeckn y naumeHTa ¢ AaHHbIM
anbTepHaTMBHLIM BapyUaHTOM Habnoganvcb KACTbl U aHTIMOMUOIUMOMbI MOYEK, OTMeYa-
NINCb MHOXECTBEHHbIE NATHA AeNUIMEHTaLUN Ha KOXe, acTPoLMTapHble ramapToMbl CeT-
yaTok 06omx rnas, gnarHoctuposaHa CIMA eBoro 60KOBOrO »eslyfouKa rofloBHOMO MO3-
ra, 0TMeuasiocb HapyLleHve NCUXOPeYeBoro pPa3BUTHA.
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B nccnepgyemoin KoropTe NaumMeHTOB TakXe BbiAB/EHbl 3 HOHCEHC-MyTauuu: ABe n3
HUX HaxoaWnIMCb B 15-M 1 27-m 3K30Hax reHa TSC2: ¢.1447G>T (p.Glu483Ter), ¢.2974C>T
(p.GIN992Ter). Ewle oguH HOHCEHC-BapWaHT Obin BbisiBieH B 10-M 3K30He reHa TSC1
€.973C>T n npuBogun K GopmMnpOBaHMIO NPEXAEBPEMEHHOr0 CTomn-KogoHa (p.GIn325Ter).
Bce reHeTnyeckne HapyLleHNA KnaccuduumpoBaHbl Kak NaToreHHble / BEpOATHO NaToreH-
Hble N ONuCaHbl paHee B INTepPaTypPHbIX NCTOUYHMKaX [17-19].

B 4 cnyuasx B reHe TSC2 6binu BbISIBNEHbI FeTePO3MIoTHbIE Aeneunu: ¢.2586_2590del
(p.Glu863ValfsTer18), c.5238_5255del (p.His1746_Arg1751del), c.1044del
(p.Lys348AsnfsTer15), ¢.1565_1566delAC (p.His522ProfsTer66). OgHako B nuTepaType
ynomuHanca nuwb 1 BapuaHT — ¢.5238_5255del [17]. MpepgnonaraeTca, yto geneunn B
reHe TSC2 accounmnpoBaHbl € 6onee TAXKENbIM HEBPOSIOrMYEeCKNM GpeHOTUMOM, BKIIoYas
6onee paHHWIA Je6IOT INUNENTUYECKUX MPUCTYMNOB, 6oNee BbICOKYIO YaCTOTY TAXEenNbiX
dopm snunencnuy, Takux Kak UHPaHTUNbHbIE CMa3mbl K Pe3NCTeHTHasa K Tepanuu 3nu-
nencua, BblCOKaA BEPOATHOCTb MHOMKECTBEHHbIX TUMOB NPUCTYNoB (PpoKasbHble, reHe-
panusoBaHHble 1 Ap.). [pu 3TOM paHHAA 1 TAXeNasa 3NUencma 4acto CoONpoBOXaaeTcA
KOTHUTUBHbBIMW HapyLLUEHUAMU 1 3afiepXKamu pa3BuTuA. Y 3 naumMeHToB B aHaMHe3e Tak-
e oTMevanucb NPUCTynbl GoKanbHOWM cUMITOMaTUecKon anunencun, y 1 (naumeHT 3) -
reHepanunsoBaHHble NPUCTYMbl CYAOPOT, HapyLUEHUE NCUXOPEYEBOro Pa3BUTKUA.

m 3AKJ/TIOYEHUE

MonekynapHo-reHeTyeckuin aHanu3 reHoB TSC1 1 TSC2 6b1n1 BbiNosHEH 14 6enopyc-
CKMM NayMeHTaM C KIMHUYECKUM AMarHo3oM Ty6epo3HOro cknepo3sa. AnsesbHble Bapu-
aHTbl B reHax TSC1, TSC2 MeToAOM CEKBEHNPOBAHWA KHOBOIO MOKONEHUA» OblN BblABE-
Hbl y 10 nauneHToB (71,42%). OgHaKO 3TO He NCKMYaeT BEPOATHOCTM HAaNNUMA KPYMHbIX
reHeTuJecKmx nepectpoek B reHax TSC1 u TSC2, KOoTopble BO3MOXHO BepUPpULNpPoOBaTh
NUWb ¢ NpUuMeHeHnem metoda MLPA. B 9 13 10 cnyyaeB anbTepHaTVBHbIE BAPUAHTbI Obinn
BblsiBNIeHbl B reHe TSC2: ¢.4646A>G (p.Tyr1549Cys), ¢.2586_2590del (p.Glu863ValfsTer18),
¢.5238_5255del (p.His1746_Arg1751del), c.1044del (p.Lys348AsnfsTer15), c.5024C>T
(p.Pro1675Leu), c.1565_1566delAC (p.His522ProfsTer66), c.1832G>A (p.Arg611GIn),
c.1447G>T (p.Glu483Ter), c.2974C>T (p.GIn992Ter), n nuwb y ogHOro NaLMeHTa reHeTYe-
CKoe M3MeHeHMe 6bino BbisiBNieHO B reHe TSC1 — ¢.973C>T (p.GIn325Ter). Y 4 naumeHToB C
reTepo3nroTHbIMK geneunamm B reHe TSC2 oTmeyvancs 6onee TaXKenblii HEBPOJIOrMUYECKNI
dbeHoTUN, CBA3aHHbIA C BO3HWKHOBEHMEM MPUCTYNOB GOKaNbHOW CMMMNTOMATUYECKOWN
3NMAENCUN, reHepPann30BaHHbIMU NPUCTYNammn CyaopPOT.

Taknum obpa3om, MoneKkynsapHo-reHeTyeckasa AMarHoCcTMKa Tybepo3Horo ckneposa
Nno3BoNAeT NOATBEPANTb AMArHO3 Y NauMeHTOB C HeUETKOW KIIMHNYECKOW KapTUHOW, Npo-
BECTU NpeHaTasibHyo ANarHOCTUKY N FeHeTUYeCKoe KOHCYNBTUPOBaHKe cemell, onpege-
NUTb NPOrHO3 3aboneBaHms.

CoBpeMeHHble NCCNefoBaHUA HamnpaBieHbl Ha YaydlleHne YyBCTBUTENbHOCTU Aua-
FHOCTUKW, BblABIEHNE HOBbIX FEHETUYECKNX MAPKEPOB 1 MOHUMaHNE MEXaHU3MOB MO3a-
nyHocTu. PaspabaTbiBatoTcs MeTOAbl O4HOBPEMEHHOIO aHasM3a SKCMNPECCUM FeHOB 1 3NK-
reHeTUYECKMX N3MEHEHWI, UTO MOXKET PACLIMPUTL BO3MOXKHOCTY NEPCOHANM3NPOBAHHOM
mMeauunHbl npy TC. feHOTMN-beHOTMNNYECKME Koppenauun npu Ty6epo3HOM CKrepose
MMEIOT BaXKHOE 3HaueHue a1A NPOrHo3npoBaHNs TeueHns 3aboneBaHunsi U Bbibopa Tepa-
nun. OgHaKo 3HaunTeNbHas BapuabeibHOCTb NPOABIIEHN AaXe Y NaLMEHTOB C OfUHa-
KOBbIMW FreHETUYECKMIY HAaPYLLEHUAMM YKa3blBaeT Ha POJib fONONHUTENIbHbIX reHeTMYe-
CKUX U1 3NUreHeTnyeckmnx GakTopos.
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Pesiome

BeepeHue. Onyxonu ronoBHoro mo3sra (OIM) y peTtei ABnsAtoTCA ogHUMM 13 Hanbonee
pacnpocTpaHeHHbIX CONMMAHbBIX HOBOOOPa3oBaHMIN B AETCKOM BO3pacTe, XapakTepusy-
IOLLIUXCA BbICOKOW CTEMEHDbIO FeTepPOreHHOCTH, arPECCUMBHBIM KIIMHUYECKMM TeYEHNEM Y
3HauUUTENbHBIM BAVAHMEM Ha KauyecTBO »KU3HW. HecMOTpA Ha fOCTUXKEHMA B XUpyprive-
CKOM NleYeHUn, Ny4yeBon 1 XMMmMoTepanuu, y 3HaUMTENbHON YacTy NaLMEHTOB BbiABNAETCA
peungus 3abonesaHna NMbo dopmMmupyeTca pedpakTepPHOCTb OMYXONU K Tepanuu.

Llenb. OueHnTb 3¢pPpeKTUBHOCTb U 6e30MacHOCTb NPUMEHEHUA MHIMOMTOPA aHTMoreHesa
(6eBaunsymaba) B komnnekcHon Tepanuu OTM y peTein.

Matepuanbl n metoAbl. B peTpocnekTrBHOe ccnegoBaHve 6bam BKAOYEHbl 15 nayu-
€HTOB B BO3pacTe oT 4 A0 12 neT ¢ NoATBEPKAEHHbBIM AUArHo3om «megynnobnactoman,
«3MNeHAUMOMa» U «FTIMOMa» BbICOKOW U HU3KOW CTENEHN 3/1I0KAYeCTBEHHOCTU, MPOXOAUB-
WKnX feyeHne B [eTckon KNMHMKe HaumoHanbHOro ueHTpa oHkonorun AsepbangxaH-
ckon Pecny6numku B TeyeHue 2024 r. MaumneHTam npoBoanniach TapreTHaa Tepanua 6esa-
umsymabom B gose 7,5 Mr/kr kaxgble 14 gHewn. iInHammKa 3aboneBaHuA oLeHuBanach ¢
nomolybio MPT Kaxpble 2 Mecsila, NoboYHble 3$pPpeKTbl GUKCUPOBaANNCh B COOTBETCTBIM
C KpUTEpUAMN TOKCUYHOCTK [1].

PesynbraTthbl. Y 66,7% nauneHTOB OTMeYeHa YacTuyHaA perpeccua onyxonu, y 33,3% —
cTabunmsauma npouecca. CpeaHAA NPOAOIKUTENBHOCTL NONOXNUTENbHOTO 3$deKTa Co-
cTaBuna 6 mecaues. OTmevanncb NobouHble adpPeKTbl B BUAE apTepuanbHON rmnepTeH-
31K, HENTPOMEHUUN 1 TPOMOOLUTONEHNM, He NOTPeboBaBLIVE OTMEHbI Tepanuu.
3aknioueHune. beBaunsymab npogeMoHCTpUpoBan KNnHUYecKyio 3GGeKTMBHOCTb 1 Npu-
emnemblil npodunb 6e3onacHocTy Npu iedyeHnn OFM y geteir. Heobxoammbl AanbHelwme
nepcrneKkTBHbIE NCCNeAOBaHMA C BKITIOYEHNEM KOHTPOJMbHBIX rpynn ansa sepudeunkaumm
NOJTyYeHHbIX pe3yfbTaToB.

KnioueBble cnoBa: onyxonun rofioBHOro Mo3ra, feTh, aHTUaHrMoreHHaa TapreTHas Tepa-
nuA (besaunsymab), menynnobnactoma, SneHANMOMA, rMoma
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Abstract

Introduction. Pediatric brain tumors (PBTs) are among the most common solid neoplasms
in childhood and are characterized by marked heterogeneity, aggressive clinical behavior,
and significant impact on quality of life. Despite advances in surgical resection, radiation
therapy, and chemotherapy, a substantial proportion of cases relapse or become refractory
to standard treatments.

Purpose. To evaluate the efficacy and safety of bevacizumab, an angiogenesis inhibitor,
as part of the multimodal treatment strategy for pediatric brain tumors.

Materials and methods. A retrospective study was conducted at the Pediatric Clinic of
the National Oncology Center of the Republic of Azerbaijan in 2024. Fifteen patients aged
4 to 12 years with histologically confirmed diagnoses of medulloblastoma, ependymoma,
or high/low-grade gliomas received bevacizumab at a dose of 7.5 mg/kg every 14 days.
Tumor dynamics were assessed via MRI every two months.

Results. A partial response was observed in 66.7% of patients, while 33.3% demonstrated
disease stabilization. The mean duration of clinical benefit was 6 months. Adverse effects
included mild arterial hypertension, neutropenia, and transient thrombocytopenia, none
of which required discontinuation of therapy.

Conclusion. Bevacizumab showed clinical efficacy and an acceptable safety profile in the
treatment of pediatric brain tumors. Further prospective studies involving control groups
are necessary to confirm these findings and to optimize combination therapy strategies.
Keywords: pediatric brain tumors, children, angiogenesis targeted therapy (bevacizumab),
medulloblastoma, ependymoma, glioma

B BBEJAEHUE

Onyxonu ronosHoro mo3ra (O'M) 3aHMMalT BTOpOe MeCTo MO pacnpoCTpPaHEHHO-
CTV CPeQU BCEX OHKOJIOTMYECKNX 3aboneBaHni y feTel 1 SBNAIOTCA BeayLen NpuYnHom
CMEpPTHOCTM OT CONMMUAHbBIX OMYXOJiel B NeAnaTpuyeckon npaktuke. B ctpykType 3abone-
BAeMOCTM Hanbosee YacTo BCTPeYanTCs Mefynnobaactoma, rmomMa pasanyHom cTeneHu
3/10KauyeCTBEHHOCTN 1 dNeHAMMOMA. HecmoTpa Ha nporpecc B MeTofax Hempoxmpypruu,
Nly4yeBOW Tepanum 1 XUMUOTEPANuK, BbIKMBAEMOCTb NaUMEHTOB C peunanBupyoWwnmm
unu pedppakTepHbiMr GopMamu 3aboneBaHNA OCTaeTCA HU3KOM.
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OpHuM r3 KntoueBbIx GakTOPOB, yuacTByoLwwmx B nporpeccum OI'M, aBnseTca aHruore-
He3 - npouecc 06pa3oBaHNA HOBbIX KPOBEHOCHbIX COCYL0B, HEOOXOAUMBINA ANA pocTa U1
nHBasuy onyxonu. besaunsymab, peKoMOUHaHTHOE r'yMaHM3NPOBaHHOE MOHOKJIOHasb-
HOe aHTUTeNo K COCyaMCcToMy sHfoTennanbHomy daktopy pocta (VEGF) [2], 6bin pa3pa-
60TaH Kak cpefcTBO MHIMOUPOBaHUA aHrmoreHesa. Ero apdekTmBHOCTL foKasaHa npu
NeYeHUn pasfinUHbIX 310KaYeCTBEHHbIX OMyXOoJie y B3pOCbIX, BKMOYasA ramobnactomy
[3]. OgHaKo AaHHble 0 NpYMeHeHUN NpenapaTa B NeagnaTpUYeckon OHKOMOrK OCTaloTcA
orpaHuyeHHbIMK, YTo 0OYCIOBNMBaET HEOOXOAUMOCTb AaJibHENLIEro n3yyeHns ero Tepa-
neBTNYECKOro NoTeHUMana y geTei.

Hactosuwana paboTa nocssLieHa aHanu3y KNMHUYeckon 3ddeKTMBHOCTM U NepeHoCcH-
MocCTK 6eBaum3ymabda npu neveHnm pasnunuHbix dopm OIM y aeTeli B fETCKON OHKONOM M-
YeCKOoN KNIMHKKe.

B MATEPWAJIbl U METObI

HacToAwee peTpocnekTMBHOE NCCNefOBaHNE NPOBEAEHO Ha 6a3e [1eTCKON KIANHUKK
HauunoHanbHoro ueHTpa oHkonorum AsepbangxaHckorn Pecnybnukm B nepuog c AsHBapA
no aekabpb 2024 r. B Hero 6b11v BKAOYEHbI JaHHbIE 15 nayMeHTOB AEeTCKOro Bo3pacTa
¢ BepndMLUNPOBaHHBIMI ONYyXONAAMX FOIOBHOIO MO3ra, Mofy4yaBLuyx Tepanuo 6esauu-
3ymabom B ycnoBusAx cTaluoHapa. Bo3pacT nauneHToB, BKMOUEHHbIX B UCCNeAOBaHUe,
Bapbuposan ot 4 go 12 net. CpegHuin Bo3pacTt nauneHTos - 8,1+2,6 roga. CooTHoOLWweHNe
nosos coctaBuno 1,14:1 B Nonb3y manbumkos; 8 (53,3%) manbunkos u 7 (46,7%) peBouek.
Y 6 (40,0%) nauueHToB Gbina AnarHOCTPOBaHa meaynnobnactoma, y 4 (26,7%) — aneHgu-
MOMa, y 3 (20,0%) — rnnoma BbICOKOW CTeMeHn 3noKavecTBeHHocTM 1y 2 (13,3%) - ranoma
HU3KOW CTeneHn 310KauyecTBEHHOCTM (CM. Tabnuuy).

Kputepnamun BKIIOYEHUA CAYXUAN: Hannume rmcTONOrMYeckn MOATBEPXOEHHOMO
[AunarHosa «mefynnobnactoma», «3neHgMmMoma» WaKn «riavMoma» (BbICOKON NGO HU3KOM
CTeneHu 3N10KavyeCTBEHHOCTH), Haflnume OCTaTOYHOM OMYXONK, OTCYTCTBUE YAOBNETBOPU-
TenbHOro addeKkTa OT paHee NPOBELEHHON CTaHAAPTHOM TEPaNUK, a TakXKe Hanmnyme Kak
MUHUMYM 1 KOHTPOIbHOIO MarHUTHO-PEe30HaHCHOro NCCNef0BaHNA FONOBHOIO Mo3ra fio
W nocsie Havana Tepanuun. M3 paccMoTpeHna NCKAYannucb cilyyan ¢ OTCYyTCTBMEM ANHa-
MUYECKOro HabnogeHVA NN HEMONTHON KNUHNYECKON AOKYMeHTaumen.

Mpenapat 6eBaumsymab (Avastin®, Genentech/Roche) BBoaMncA BHYTPMBEHHO Ka-
nenbHO B AO3MPOBKe 7,5 MI/Kr Macchbl Tena ¢ nHTepsanom B 14 cytok. O6was gnutenb-
HOCTb Tepanuu BapbMpoBana oT 2 Ao 8 UHdY3Ui B 3aBUCMMOCTU OT MHAUBUAYANbHON
NepeHOCMMOCTN U KIMHUKO-pagnonormyeckon auHammku. ConyTcTylowas Tepanus
BK/IlOYaNa cMMNTOMaTU4eckne 1 noagaepXkvBaiolne MeponpuAaTAA, COOTBETCTBYOLMNE
CTaHAapTaM negnaTpuyeckor OHKONOTrMYeCKon NPaKTUKN.

Bcem naumeHTam 6eBauusymad BBOAUIICA B JO3UPOBKE 7,5 MI/KI BHYTPUBEHHO Kax-
able 14 gHen. MegmaHa umcna npoBedeHHbIX KypcoB cocTaBuna 6. [pogomkntenbHOCTb
HabnoaeHMA 3a NaLMeHTaMmM NOCe Havana Tepannn BapbrpoBasack oT 3 4o 9 mecAues.

OueHka 3dPeKTMBHOCTM NpoBOAUNach Mo pesynstatam cepuiiHbix MPT-nccnepoBaHuii
C KOHTPACTHbIM YCUieHNeM, BbIMONHABLUNXCA KaxAble 8 Hedenb. AHanU3NpoBanucb ms-
MeHeHMA o6bemMa Onyxonu, XapakTep KOHTPACcTUPOBaHUA, NPU3HAKN MHBA3WK, Hannume
nepudokKanbHOro oteka 1 BHyTpuuepenHom runepteHsun. OTaenbHO aHann3MpoBanuchb
KNMHMYECKNe napaMeTpbl: JUHaMMKa HEBPONOIMYECKOro CTaTyca, »anobbl, NoTpebHOCTb
B KOPTMKOCTepouzax 1 ypoBeHb akTUBHOCTY pebeHKa.
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KnuHuko-gemorpadunueckas XxapakTepucTmka nayneHToB
Clinical and demographic characteristics of patients

Mapametp 3HaueHune
CpenHui Bo3pacT (ner) 8,1+2,6

Mon:

ManbynKun 8(53,3%)
0EBOYKMN 7 (46,7%)
Mepynno6nactoma 6 (40%)
SneHAMMoMa 4 (26,7%)

[MrioMa BbICOKOW CTeneHu 3710KaueCTBEHHOCTN 3 (20%)

[Mroma HMU3KOW CTeneHn 3N10KaYeCTBEHHOCTU 2(13,3%)
MepwnaHa uncna Kypcos 6eBaLyzymaba 6 (AnanasoH 2-8)
ConyTcTBytoLWan Tepanua CumntomaTnyeckas (100%)

Be3onacHOCTb 1 NePeHOCMMOCTb Tepaniin OLEHNBANNCL HAa OCHOBAHUN PerncTpaumm
no6ouHbIX 3pdekToB. Ocoboe BHUMAHME YAENANOCH FEMATONIOMMUYECKM U3MEHEHUAM,
apTepuasnbHOM rMMNepTeH3uK, CUMNTOMaM TPOMBO30B 1 MpU3HaKam npoTenHypun. Bce
[aHHble O HeXenaTeNbHbIX ABEHNAX GUKCUPOBANNCH B MHANBUAYANbHbIX UCTOPUAX 60-
NE3HUN 1 aHANIM3MPOBANNCD B AUHAMUKE.

B PE3YJIbTAThHI

O6beKTMBHaA OLEeHKa OTBEeTa Ha NPOBOAMMOE JleyeHre OCyLLEeCcTBAAIACh Ha OCHOBa-
HUK cepuinHbiXx MPT-nccnegoBaHU C KOHTPACTHBIM YyCUNEHMEM, BbIMOMHABLUNXCA KaXble
8 Heflenb, ¢ conocTaBneHeM 06beMoB onyxoseBoro ovara. Y 10 nayuneHToB (66,7%) 3a-
bUKCMpPOBaHO AOCTOBEPHOE YMEHbLUEHME pa3mepoB onyxonu. CpegHee OTHOCUTENbHOE
yMeHbLUeHre o6bemMa onyxonu B AaHHOW rpynne coctaBuno 32% (ot 19 o 61%). Y 5 na-
umneHTOB (33,3%) OTMeYeHO OTCYTCTBUE JalibHENLLEero NPorpeccMpoBaHma C NpM3Hakamm
CcTabunmsauunm 3aboneBaHms, YTO PACLEHNBANOCh KaK KIMHUYECKN 3HAUMMbI KOHTPOJIb
onyxonesoro pocta (puc. 1).

BpemeHHON nHTEpBan OT Hayana Tepanun 4O SOCTUXKEHMA MaKCMMaNbHOroO 3aperu-
CTpupoBaHHoro 3¢ dekTa BapbrpoBasn oT 6 1o 14 Heaenb. MeanaHa NPOAOIKUTENBHOCTA
CoxpaHAeMoro oTBeTa (YaCTUYHbIV perpecc Unn cTabunmsauma) coctaBuia 6 mecsLes.
Hu y ogHoro naumeHTa He 6bis10 3apermcTpUpPoOBaHO PaHHERO NPOrpPeccMpoBaHUA OMyXo-
NeBOro npotecca B TeyeHue nepsbix 12 Hefenb Tepanuun.

KnnHnueckoe coctoaHne 60NbLIMHCTBA NMaUWEHTOB Ha ¢OHe Tepanunn XapakTepuso-
BanoChb ynyulleHnem obLero caMouyBCTBMA, PEFPECCOM HEBPOJSIOrMYECKNX CUMMNTOMOB
(BKNtOUAs CHMXKEHME YacTOTbl FOSIOBHbIX 60Nl 1 BblpaXKeHHOCTW aTakCKK), @ TaK»Ke NOBbl-
LIeH/ieM YPOBHSA MOBCeAHEBHOW aKTUBHOCTN.

OcnoxHeHus Ha doHe Tepanuu GbIIM 3aperncTprMpoBaHbl y 6 NaUUEHTOB, YTO CO-
oTBeTCcTBYEeT 40% Mccnegyemon rpynnbl. Hanbonee yacto BCTpevanach aptepuranbHas
runepTeH3us |-l cteneHn, otmeueHHan y 3 getert (20%), ycnewHo KynMpoBaHHasA aHTU-
rmnepTeH3nBHowm Tepanuen. B 2 cnyyasx (13,3%) pa3BmBanacb HenTponeHus Il cteneHu,
He TpeboBaBLLas OTMeHbI neyeHuns, U B 1 cnyyvae (6,7%) — TpaH3MTOpHas TpomboLumTone-
HUWA, HE COMPOBOXKAABLLAACA KNVHNYECKN 3HAYNMbIMKU NpoABrieHnaMN. MpekpalleHns
Tepanuy mM3-3a TOKCUYHOCTU WS >KU3HEYTPOXKaloLWmMX OCSIOXHEHU He Habnioganocb
(puc. 2).

18 "Eurasian Journal of Oncology", 2026, volume 14, Ne 1

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



OpuirviHanbHble NccnefoBaHnA
Original Research @

70

60

50

40

30

CHueHne obbema (%)

20

MauvenT 1
MaywneHT 2
MauneHT 3
MauveHT 4
MauywneHT 5
MauneHT 6
MauvenT 7
MauwneHT 8
MayneHT 9
MaywenT 10

Puc. 1. MpoueHTHOe cCHMKeHne 06beMa onyxonu y BceX NaLueHToB C YacTUYHbIM OTBETOM Ha Tepanuio
Fig. 1. Percentage reduction in tumor volume in all patients with a partial response to therapy
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Puc. 2. Ha6nogaembie no6ouHble 3¢pPpeKTbl Ha poHe Tepanun 6eBayusymabom
Fig. 2. Observed side effects during bevacizumab therapy

Taknm obpasom, Tepanua 6eBaun3ymabom B NpeacTaBiieHHON NeanaTpuYeckomn Ko-
ropte NPOAEMOHCTPUPOBANA Kak KIMHUYECKY0 3GGEKTUBHOCTb, BblpaXKalollyoca B
YMEHbLUEHNY pa3MepoB ONyXOu Uy CTabrunmnsaumm npoLecca, Tak U yaoBIeTBOPUTENb-

HbI Npodrnb 6€30MacHOCTY, NO3BONAIOLMIA MPOAOMKATL JleueHre B 3aniaHPOBaHHOM
obbeme (puc. 1, 2).
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B OBCYXIOEHUE

MonyyeHHble faHHble CBUAETENbCTBYIOT O NOTEHUManbHON 3GGEKTUBHOCTY 1 NPUEM-
neMom ypoBHe 6e30nacHOCT/ NpUMeHeHWA beBauusymaba y geTelt C pasfinyHbIMU FTMCTO-
NOrMYecKMM TUNaMU OMyXoJie FONIOBHOrO MO3ra, BK/OUas BblICOKO3N10KauYeCTBEHHbIe
dopmbl. YacToTa AOCTUKEHUA YaCTMUYHOrO OTBETa B MCC/IelyeMON Koropte cocTaBuia
66,7%, a cTabunuszauumsa onyxonesoro npouecca — 33,3%, 4TO B COBOKYMHOCTU [1€MOH-
CTPUPYET 3HaUMTENbHbINA NPOLEHT KOHTPONA Haf 3abonesaHvem (100%) Ha doHe npose-
AEHUA TapreTHOM Tepanuun.

Pe3ynbTathl HacToALlero HabnaeHNA COrnacyTcsa C AaHHbIMK, NPeCcTaBleHHbIMUN B
pAfe MexayHaponHbIX nccnefoBaHui. B yacTHoCTH, Mo AaHHbIM MyNBTULEHTPOBOIO MC-
cnepoBaHua Pediatric Brain Tumor Consortium (PBTC) [4], 6eBaL3ymab B cocTaBe KOMOU-
HUPOBaHHOW Tepanuu NPU BbICOKO310KauyeCTBEHHbIX FMOMax EMOHCTPMPOBaN YacToTy
06beKTNBHOrO OTBeTa NopsAzKa 44% C MefMaHoON BpeMeH 10 MPOrpeccupoBaHus OKoso
6 mecAaues [4]. B gpyrom nccnefoBaHum y naumeHToB C peunansupytowelt sneHgnmMmomon
1 megynnobnactomon [5] 6eBaum3ymabd npusoamn K ctabunusauum sabonesaHusa 6onee
yeMm y NonoBMHbI.

C KNMHUYECKOW TOYKM 3peHnsa Haubonee 3HauMMbIM sABAAETCA GaKT [OCTUXEHUs
perpeccum onyxonun y Bcex NaumeHTOB, BKIIOYEHHbIX B HAaCToALLEee NCCnefoBaHme, Npu
OTCYTCTBUU CJlyYyaeB paHHeEro NporpeccupoBaHns. ITo 06CTOATENbCTBO OCOHEHHO BarK-
HO B KOHTEKCTE JleueHUus pedppaKTepHbIX 1 peunansupyowmnx Gopm, rae ctaHgapTHble
CXEMbl OKa3bIBalOTCA HEAOCTAaTOYHO 3PPEKTUBHBIMY U COMPSANKEHDI C BbIPAXKEHHOW TOK-
CUYHOCTBIO.

KntoueBbim mexaHn3mMom aelicTeua Geaumsymaba sensetca 6nokaga VEGF, uto npu-
BOAWT K MOAABNEHUIO aHMOreHe3a 1 CHUXXEHUIO NPOHMLIAeMOCTY COCYA0B, CONPOBOXAa-
foLemMyca yMeHbLUeHUeM nepudoKanbHOro OTeKa, CHVXKEHWEM BHYTPUYEpPENHOro AaB-
NEeHNA N ynyulleHemM HeBPOIOrMyYeckon CUMMNTOMATUKN [2]. B KnuHUYeckon npakTuke
3TO noATBepPXKAaeTcAa HabnoaaBLIMMCA ynydlleHnem obLLero COCTOAHUA, YMEHbLLIEHNEM
YacToTbl FONOBHbIX HONeN U perpeccom oYaroBON HEBPOMOTMYECKON CUMNTOMATUKKL Y
6GOMbLUIMHCTBA MNaLMEHTOB.

Mpodunb 6e3onacHocTn 6eBalm3ymaba B nccnegyemol BbIbopke oKasancsa comno-
CTaBUM C paHee onyobNNKOBaHHbIMW JaHHbIMU. OTHOCMTENBHO HU3Kaa YacToTa U Nlerkas
CTeneHb 3aperncTpupoBaHHbIX NO6OUYHbIX 3P PeKTOB (B OCHOBHOM apTepuanbHas runep-
TEH3MA 1 remaTosiornyeckas TOKCMYHOCTb) MO3BOJIAT paccMaTpuBaTb npenapaTt Kak
npremMneMbIN C TOYKU 3peHNA NEPEHOCMMOCTM B NegnaTpuyeckom npakTunke. BaxHo nog-
YepKHYTb, UTO Tepanusa He Gbifa NpepBaHa HYU B OJHOM CJlyyae, YTo CBUAETeNbCTBYET O
BO3MOXXHOCTM aMbyNnaTOpHOIo KOHTPOsA 3a 6e30nacHOCTbIO Tepanmu.

OpHako cnefyeT OTMETUTb W PAA OFPaHMUYEHUIN HacToALWero mccnefoBaHuA. Bo-
NnepBbIX, PETPOCNEKTUBHbINA AM3aliH Y OrpaHMYeHHOEe YNCIO NaLMEHTOB He NO3BONAT
caenaTtb 0606LWaALWMX BbIBOAOB O AOCTOBEPHON 3PPEeKTUBHOCTI Tepanun. Bo-BTopbix,
OTCYTCTBUE KOHTPOJIbHOM FPYMNMbl U PaHLOMU3aALIMM OFPaHNYMBAET BO3MOXKHOCTU CTaTu-
CTUYECKOro COMOCTaBMIeHNA C APYIUMN PeXUMamMn fieuyeHns. B-TpeTbux, AnmMTenbHoCTb
HabnoaeHA Nocsie 3aBepLIeHNs Tepanumn He NO3BOJSET OLEHUTb OTAasNIEHHble 3$deKTbI
1 BbIXKMBaeMOCTb 6e3 nporpeccupoBaHus.

TeM He MeHee NpefCTaBNeHHbIe fJaHHble NOATBEPXKAAIOT PaLMOHaNbHOCTb BKIOUEHNA
6eBaL3ymaba B COCTaB MHAMBULAYANN3MPOBAHHBIX CXEM JIeUeHUsA OMyXosiel FONOBHOro
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mMo3ray neten, 0Ccob6eHHO B Clyyae nporpeccmpyrowero nin pe3smcTteHTHOro Te4eHnA 3a-
6oneBaHus. rlepCI'IEKTVIBHbIM HanpaBneHnem sngnTca nposegeHne npocneKTUBHbIX paH-
AOMN3NPOBAHHbIX nccnefoBaHn C BKIOYEHNEM 6|/|omapKepOB aHrnmoreHesa un HEI7|pOBI/I-
3yann3auynNoOHHbIX KpUTepueB paHHEro OTBETa Ha Tepanuio.
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Abstract

Introduction. Globally, Breast cancer (BC) continues to be a predominant factor in cancer-
related fatalities worldwide, and metastases drastically lower patient survival rates. Both
matrix metalloproteinase-7 (MMP-7) and forkhead box C1 (FOXC1) are recognized as
critical modulators of tumor invasion and dissemination.

Purpose. This research aimed to evaluate and compare the transcriptional activity
of MMP-7 and FOXC1 across different breast lesion types in the tissue of patients with
fibroadenoma and BC in Basrah, South Iraq.

Materials and methods. Between January 2024 and January 2025, 23 fibroadenoma
samples and 37 BC tissue biopsies were gathered for a comparative analysis. Using [3-actin
as an internal control, FOXC1 and MMP-7. The level of gene transcription was evaluated
employing quantitative real-time polymerase chain reaction (qPCR) methodology. To
ascertain the significance of expression differences across groups, statistical analysis was
conducted.

Results. In this study the Patients with fiboroadenoma had an average age of 35.3 years, but
those with BC had an average age of 45. Compared to fibroadenoma, BC tissues exhibited
considerably higher levels of FOXC1 expression (2.6-fold increase, p<0.05). Additionally,
samples of BC had significantly higher MMP-7 expression, which was 4.4 times higher than
that of fibroadenoma (p<0.05). Because of the small sample size, there was no discernible
correlation between MMP-7 expression and tumor grade.

Conclusions. When compared to benign fibroadenoma, both FOXC1 and MMP-7 are
markedly elevated in BC, demonstrating their significance as molecular indicators and
potential intervention points in oncology. These results emphasize the significance of
FOXC1 and MMP-7 in tumor growth and aid in the molecular characterization of BCin the
Basrah community. It is advised that these biomarkers be validated and their clinical value
investigated in larger cohort studies.

Keywords: FOXC1, BC, fibroadenoma, MMP-7, gPCR
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Xeba xaccam', BugkgaH Hasap Mbpaxaim', MasnH XaBas?
! MeanumHcknin konnegx, YHusepcuteT bacpbl, bacpa, Upak
2YyebHana 6onbHULa Anb-Cagaep 1 YacTHble 60/bHNLLI, OHKONOrMYeCcKnin LeHTp bacpbl,
YnpaBneHwue 3gpaBooxpaHeHmna bacpbl, MuHncTepcTBO 3apaBooxpaHenus, bacpa, Mpak

MNpodunmnposaHune skcnpeccum reHos FOXC1
n MMP-7 npun pake MOSTOYHON Xene3bl

n pubpoageHome B bacpe, KOxHbIn Npak:
CpaBHUTENbHOE UccnegoBaHmne

KOoHGNNKT NHTepecoB: He 3asB/eH.

Bknap aBTopoB: Xeb6a [)xaccam — KoHUenTyanusaums, cbop aaHHbiX, 06paboTka AaHHbIX, UCCNefoBaHNe, METOAONOMS, aAMU-
HUCTPVPOBAaHKE NPOEKTa, MPorpaMmMHoe obecneyeHvie, BU3yanv3aLuns, HanncaHme — NepBoHavasbHblii BapUaHT, peLeH3npo-
BaHVe 1 peflakTupoBaHue; BuaxaaH Mbpaxaim — KoHUenTyanusaums, 06paboTka AaHHbIX, UCCNefOBaHNE, METOAONONS, BU3Y-
anu3auwsn, HanMcaHme — NepBoHaYasbHbIN BapyaHT, peLieH3MpoBaHmne 1 pefakTupoBaHune; MasuH XaBa3 — KOHLeNTyanm3auus,
06paboTKa AaHHbIX, NCCNEeAOBaHNE, METOLOMNOMNA, MPOBEPKA AOCTOBEPHOCTY, BU3yanv3aLus, HanmncaHme — nepBoHavasnbHbIi
BapMaHT, peLieH3MpoBaHmne 1 peAakTMpoBaHme.

MopaHa: 11.08.2025

MNpwuHaTa: 17.10.2025
KoHTakTbl: wijdan.ibraheim@uobasrah.edu.iq

Pesiome

BBegeHwme. Bo Bcem Mupe pak MonoyHo »enesbl (PM2K) 3aHnMaeT 1-e mecTo cpeaun OH-
KOSIOrMYeCcKom CMepTHOCTK, @ MeTacTa3bl 3HaUMTESIbHO CHUXKAOT NoKasaTenn BbiKuBae-
MOCTU NaumeHToB. MaTpukcHaa MmeTannonpoTenHasa-7 (MMI1-7) n aktop TpaHCcKpunumum
FOXC1 (FOXC1) npr3HaHbl KpUTUYECKN BaXKHBbIMU MOAYNATOPaMUN MHBA3MM U pacnpocTpa-
HeHVA ONyXonw.

Lenb. [laHHOe nccnefoBaHne HanpaBfieHO Ha OLEHKY M CpaBHEHWe TPaHCKPUMNLIMOHHOMN
akTnBHocTM MMI-7 n FOXC1 B TKaHAX NpY pa3ninyHbIX TUMaX MOPaX}eHWi MOSIOYHOWN Xe-
nesbl y naumeHToB ¢ pnbpoageHomom n PMX B bacpe, IOxHbIN Upak.

Marepuanbl n metogbl. B neprog c AHBapA 2024 r. no AHBapb 2025 r. 4nA cpaBHUTENb-
HOro aHanu3a 6biny cobpaHbl 23 obpasua ¢prubpoageHom 1 37 Groncuin TkaHen npu PMXK.
B KauecTBe BHYTPEHHEro KOHTPOMA MCMOMb30Banca B-akTUH, @ YPOBEHb TPaHCKPMNLMM
reHoB FOXC1 n MMI-7 oueHnBanca ¢ nomolybio KonuyectseHHow [LIP B peanbHOM Bpe-
meHu (gPCR). lna onpepeneHnsa 3HaUMMOCTU Pa3NNUMIA B SKCMPECCUM MeXAY rpynnamu
6b11 NpoBeeH CTaTUCTUYECKNI aHaNm3.

PesynbraTbl. B faHHOM nccnefoBaHny cpefHuii BO3pacT naumeHToB ¢ GrubpoageHoMOoN
coctaBun 35,3 roga, a mauneHToB C PakoM MOJTIOYHOWN ene3bl — 45 neT. o cpaBHeHUIo C
¢$nbpoageHomon, TKaHn PMK feMOHCTpUpOBany 3HaunTeNnbHO 6onee BbICOKUIN YPOBEHb
skcnpeccnn FOXCT (yBennueHue B 2,6 pa3sa, p<0,05). Kpome Toro, obpasubl PMX umenn
3HauWTeNbHO HGonee BbICOKYIO 3Kcnpeccuto MMI-7, koTopas 6bina B 4,4 pasa Bbille, Yem
npu ¢ubpoageHome (p<0,05). 3-3a HeboMbLWOro pa3mepa BbIGOPKY He Obifo BbisBIE-
HO 3aMeTHON Koppenauun mexay skcnpeccren MMI-7 n cteneHblo 310KayeCcTBEHHOCTHN
onyxonw.

BbiBoAbl. 1o cpaBHeHuio ¢ fobpokavecTBeHHON $ubpoageHomon, yposHu FOXC1 u
MMI-7 3HaunTeNbHO NoBbIWeHbI NPy PMXK, 4TO AEMOHCTPUPYET MX 3HAUYMMOCTb B Kaue-
CTBE MONEKYNAPHbIX MHANKATOPOB W MNOTEHLMANbHbIX TOYEK BO3AENCTBUA B OHKONOTUN.
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T pe3synbTaTbl NogYepKMBaloT 3HauYMMocTb FOXC1 n MMI-7 npn pocTte onyxonu 1 no-
MOraloT B MONEKYNAPHON xapaktepuctnke PMX B coobulectBe bacpbl. PekomeHpyeTtca
npoBecTy BanuaaLunio 3Tux GoMapKkepoB 1 UCCeoBaTb UX KIIMHUYECKYHO LEHHOCTb B
6onee KpymnHbIX KOrOPTHbIX NCCIIeAOBaHNAX.

KnioueBble cnoBa: FOXC1, pak MoniouHo xenesbl, prbpoageHoma, MMI-7, qPCR

B INTRODUCTION

Globally, BC remains a predominant contributor to cancer-associated deaths, with
metastasis being the primary driver of poor clinical outcomes [1, 2]. Distant metastases
drastically lower five-year survival rates to about 27%, despite early-stage BC having
very favorable survival rates. In order to improve patient outcomes by early detection,
risk stratification, and focused treatment approaches, it is imperative to comprehend the
molecular pathways behind metastatic development [3].

Tumor cell invasion, intravasation into circulation, survival in the bloodstream,
extravasation at distant sites, and development of new tumors are all steps in the intricate,
multi-step metastatic cascade. Complex molecular networks that include inflammatory
mediators, proteolytic enzymes, and transcription factors coordinate this process [4, 5].

Forkhead box C1 (FOXC1) has been recognized as a pivotal molecular factor implicated
in the metastatic behavior of breast carcinoma. It actively promotes the epithelial-to-
mesenchymal transition (EMT), a fundamental biological process that enhances the
invasive and migratory properties of malignant cells [6]. Mechanistically, FOXC1 suppresses
epithelial markers while activating transcriptional programs that improve cell motility,
invasion, and resistance to apoptosis [7, 8]. According to clinical research, individuals with
BC who have higher levels of FOXC1 expression had worse prognoses, a higher risk of
metastases, and a shorter disease-free life. Moreover, basal-like breast tumors, which tend
to be more aggressive and have fewer treatment choices, are linked to FOXC1 expression
[6, 9, 10]. Matrix metalloproteinase-7 (MMP-7) is essential for the development of BC
because it breaks down extracellular matrix elements and promotes tumor cell invasion.
In contrast to other MMPs, MMP-7 cleaves a variety of matrix proteins, such as collagen
IV, laminin, and fibronectin, demonstrating a rather broad substrate specificity [11, 12].
In addition to degrading the matrix, MMP-7 processes growth factors and cell surface
proteins to activate pro-metastatic signaling pathways. In BC, enhanced expression
of MMP-7 has been associated with poor clinical outcomes, lymph node metastases,
and enhanced invasiveness [13]. The enzyme is a desirable biomarker for determining
metastatic risk because of its simultaneous involvement in both distant metastasis and
local invasion [14].

Accordingly, this study seeks to investigate the relationship between MMP-7 and
FOXC1 gene expression across different stages of BC and to compare these patterns with
those observed in fibroadenoma cases.

B MATERIALS AND METHODS

Study design

A total of 37 breast tissue biopsies were collected from patients diagnosed with BC
prior to receiving any treatment, during the period from January 2024 to January 2025.
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For comparison, 23 breast tissue biopsies were also obtained from patients diagnosed
with fibroadenoma within the same timeframe.

Inclusion criteria
1. Patients with newly diagnosed primary BC (Not receiving any treatment yet).
2. Patients with Fibroadenoma.

Exclusion criteria
1. Recurrent or metastasis BC.
2. Other malignancy.
3. Autoimmune disease.

Data Collection

After crossing data from the center with the hospital laboratory data the researcher
followed the confirmed cases by obtaining information from their related files. Data is
transported from each patient file into a prepared paper form (questionnaire) that was
prepared by the researcher and included the following:

1. Patients demographic data of Age, Parity and body mass index.
2. Past medical history: history of associated comorbidities including: hypertension,
diabetes, ischemic heart disease, thyroid disease, and others.

All samples were handled under standardized conditions as in Tuama et al. [15] and
applied immediately in a tube contain RNA later solution to ensure tissue integrity for
subsequent analyses. Utilizing the Vivantis Technologies Sdn Bhd kit (Malysia). Total
ribonucleic acid was purified from fresh biological tissue samples and FFPE followed
the instructions manuals by the manufacturer. Using the 5x RT Master Mix supplied by
Tinzyme Co., Limited (China), the synthesis of cDNA was performed on the isolated RNA
samples in the manner described by the manufactures. To determine the expression levels
of the FOXC1 and MMP7 genes, Quantitative real-time PCR utilizing SYBR Green dye was
employed to amplify the synthesized cDNA. using forward and reverse primers specific to
a gene (for both target genes) as Kong, et al. [16] 3-actin, a housekeeping gene, served as
an internal regulator for normalization. All reagents were supplied by Macrogen Company.
The program for the amplification of the genes of interest included in the current study
as follow: Denaturation at 95 °C, Annealing 60 °C for sixty second, then extension at 72
60 °C for sixty second with 40 rounds. The Ct evaluations for each target gene (FOXC1 and
MMP7) as well as for the housekeeping gene (B-actin), were performed.

B RESULTS

The observations reported in this study regarding the age of the participants displayed
that the mean age of BC group (BC is 45 (27-76) year and the mean age of patients with
fibroadenoma (FA) is 35.3 (16-51) years. Regarding the BC group 20 patients within grade
Il (54.1%) while the remaining 17 diagnosed with grade Ill 45.9%.

Demonstrated that FOXC1 expression levels were significantly higher in BC samples
when compared with FA specimens (P<0.05) as in figure 1A. The FOXC1 gene expression
in BC is 2.6 times higher than in group of FA, indicating a significant upregulation in BC
patients (P<0.05), (Figure 1B). SYBR green and MMP-7-specific primers were utilized to
comparatively evaluate the gene expression of MMP-7, which is implicated in numerous
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Fig. 1. A - The expression level of FOXC1 in both BC and FA samples; B - Fold change analysis of FOXC1;
C -The expression level of MMP-7 in both BC and FA samples; D - Fold change analysis of MMP-7
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Fig. 2. The association of MMP-7 gene expression with the grade of BC
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diseases. The findings demonstrated that MMP-7 expression was markedly elevated in
BC cases compared to fibroadenoma samples. after deducting the housekeeping gene
signal as in Figure 1C. Significant elevation of the MMP-7 gene in malignant breast tissue
is indicated by the about 4.4-fold increase in MMP-7 gene expression in BC as opposed to
fibroadenoma (FA) (Figure 1D).

MMP-7 overexpression is demonstrates a close association with the aggressiveness
and development of tumors (Figure 2).

B DISCUSSION

BC is regarded as a common malignancy among all other cancer kinds worldwide
[17]. The current study reported that females with BC had marked upregulation in the
expression of FOXC1 gene than those had fibroadenoma, this in agreement with Elian
et al. [18] and Wang et al. [19]. According to Elian et al. [18], members of the FOX family
are strongly associated with carcinogenesis, and some FOXC protein members have a
significant influence on the development and therapeutic resistance of malignancies.

The initial evidence highlighting the functional role and prognostic significance of
FOXC1 in malignancy was first introduced in BC research in 2010 [6]. Subsequent findings
have established that elevated FOXC1 expression, whether at the transcript or protein level,
serves as a statistically independent indicator of reduced survival rates and increased risk
of metastasis. Multiple studies have since substantiated the prognostic utility of FOXC1 as
a reliable marker for predicting adverse clinical outcomes [20].

According to earlier research’s patients with subtype that associated with the poorest
prognosis in breast malignancies, basal-like BC (BLBC), could be reliably identified by their
expression of FOXC1. Research has demonstrated that BLBC is a "hidden" diagnosis that is
not limited to triple negative breast tumors (TNBCs) and can occur regardless of receptor
profile status [6, 21].

Aggressive metastatic cancer characteristics are significantly influenced by FOXCT.
FOXC1 has surfaced as a potential master regulator and marker for BC [21]. Patients with
bigger tumors and FOXC1 expression were more likely to experience distant metastases
or local recurrence, according to [22].

Among patients without lymph node involvement, elevated FOXC1 expression
correlated with an increased occurrence of pulmonary and cerebral metastases, as well as
a reduction in metastasis-free survival [9].

Matrix metalloproteinases (MMPs) comprise a group of zinc-dependent proteolytic
enzymes that facilitate the degradation of the extracellular matrix (ECM) and basal
membrane constituents. Normal processes like tissue remodeling throughout
development depend on MMPs, but they can promote pathologic states like tumor
invasion and metastasis [23].

Fibroadenomas, on the other hand, are benign fibroepithelial tumors that typically
exhibit low proliferative activity and lack the aggressive behavior linked to FOXC1
overexpression in malignancies [24-26].

Studies of the gene expression of fibroepithelial tumors, such as fibroadenomas, show
that their molecular profiles are very different from those of malignant tumors, and that
indicators such as FOXC1 have not been linked to the prognosis or progression of these
tumors. Furthermore, FOXC1's function as a predictive biomarker in this benign setting
is unknown, and fibroadenomas often do not significantly raise the risk of BC, with the
exception of extremely uncommon complex instances [9, 24].
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MMP expression is typically relatively low under normal circumstances, Elevated levels
of matrix metalloproteinases (MMPs) have been observed across multiple cancer types
and are linked to enhanced tumor growth and cellular proliferation [25, 26].

This research investigated the expression levels of the MMP-7 gene in individuals
diagnosed with BC. was significantly higher as compare with fibroadenoma p<0.05, but
no significant association with the grade of tumor due to small sample size.

Many investigations have consistently found that BC cells and tissues have elevated
MMP-7 expression. The aggressive form of the illness is closely associated with this
overexpression [27].

In almost all solid cancers, Elevated matrix metalloproteinase expression has been
associated with reduced overall survival. Research has also demonstrated a strong
correlation between increased MMP expression and tumor aggressiveness. For instance,
elevated levels of several MMPs, including MMP 7, have been linked to distant metastases
from BC [28].

Research has demonstrated that the proliferation and spread of tumor cells may
be effectively suppressed through downregulating MMP-7. Additionally, it has been
demonstrated that lowering MMP-7 elevated level of apoptosis, which restores a vital
process for eradicating malignant cells, and decreases drug resistance, which makes
cancer cells more vulnerable to traditional chemotherapies [29, 30].

Future treatment plans are more likely to include combination techniques due to the
complexity of BC and its propensity to become resistant to single treatments. By enabling
lower doses of individual drugs, integrating MMP-7 inhibitors with currently available
targeted treatments, chemotherapy, or immunotherapy may provide synergistic benefits,
improving therapeutic efficacy, and reducing resistance mechanisms [13].

Cancer research has looked into MMP inhibition in great detail. Natural proteins called
tissue inhibitors of metalloproteinases (TIMPs) selectively block MMPs [12]. Regarding
Fibroadenoma which is a benign disorder, and there is no indication that overexpression
of MMP-7 affects its prognosis or course.

Although earlier research has demonstrated that FOXC1 promotes cancer cell invasion
and metastasis, its exact mode of action is unknown. The induction of EMT by FOXC1
expression may be the cause of the higher invasive capacity that FOXC1 imparted in
earlier investigations Nonetheless, the research presented here shows that, even in the
absence of EMT, FOXC1 May increase the invasiveness of breast epithelial cell lines [31].

The potential of FOXC1 overexpression to cause invasion and the strong association
between MMP7 and FOXC1 expression in in both BC cellular models and tumor tissues
indicated that FOXC1 controls MMP7 expression had been provide by Steven et al. [32]
and they confirmed that FOXC1 overexpression significantly increased the amount of
MMP?7.

Han et al. [33] reported that FOXC1 increased matrix metalloproteinase-7 (MMP7) and
WNT5A in TNBC cells. The overexpression of MMP7 by FOXC1 is mediated by WNT5A, and
the FOXC1-induced invasive behavior of TNBC cells under in vitro conditions depends on
the WNT5A-MMP?7 axis. NF-kB and MMP7 are key components of the FOXC1-associated
triggering of alternative WNT5A pathway, which is crucial for TNBC cell invasiveness and
has implications for creating a successful treatment for the disease. Furthermore, Han et
al. demonstrated that high levels of FOXC1 serve as a prognostic indicator of unfavorable
clinical outcomes across various cancer types [33]. However, different authors from Iraq
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didn’t such modalities in breast cancers [34-38], gastric cancer [39], CNS tumors [40], anal
tumors [41], colorectal cancers [42-44], head and neck carcinoma [45-48], endometrium
cancer [49], and ovarian tumor [50].

B CONCLUSIONS

According to this study, patients in Basrah, South Irag, had considerably higher levels
of the FOXC1 and MMP-7 genes in their BC tissues when compared to samples of benign
fibroadenoma. The small sample size in this cohort is probably the reason why there
isn't a significant correlation between MMP-7 expression and tumor grade. However, the
significant overexpression of both genes in cancerous tissues highlights their potential
use in risk assessment and molecular characterization of patients with BC.
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Pesiome

BBepeHme. PaHHAS AUarHoCTUKa paka MOMIOYHOW Xesle3bl ABNAETCA akTyallbHOWN Npobe-
MOW, TaK Kak 3anyLyeHHOCTb NP NePBUYHOM NOCTYNNIEHNM OYeHb BbicOKas. MauneHTbl ¢
MEHbLUNMWN NEPBUYHBIMI PAKOBbLIMM OMYXONAMU Ha MOMEHT MNOCTAaHOBKM AnarHosa ume-
NN 3HauUNTeNbHO 6onee BbICOKMI YPOBEHb BbIXKMBAEMOCTM U 3HAUUTENIBHO CHPKEHHYIO
BEPOATHOCTb CMEPTN OT paKa.

Lienb. CpaBHUTeNbHaA XapaKTepUCTKa KIMHUYECKNX AMarHO30B NpW yNbTPa3ByKOBOM,
MaMMorpadpuyeckom MeTofax 1 TOMOCUHTE3E MOJIOYHOW XKenesbl.

Matepuanbl n MeToAbl. V3yyeHbl CpaBHUTENbHbBIE XapaKTEPUCTMKK NauneHToK (n=107),
KOTOpPbIM NpoBeAeH TOMOCUHTe3, Y3U n undposaa mammorpadus. CpegHuin Bo3pacT na-
LUMeHTOB cocTaBun 41,6 roga. YnbTpa3ByKOBOW TOMOCUHTE3 MPOBOAMICA C MOMOLLbLIO Yib-
Tpa3sBykosoi cuctembl ACUSON S2000 ¢ mogynem ABVS. O630pHyto mammorpaduio npo-
BOAWIN C UCNONb30BaHMEM LUdpPoBOin Mammorpaduueckon cnctembl Amulet (Fujifilm,
ANoHWA) C NIOCKOMNaHeNIbHbIM AETEKTOPOM MPSIMOTO NPeobpa3oBaHNsA C Pa3MepPOoM MK-
censa 50 MUKPOH B CTaHZAPTHbIX Npoekumax. C noMoLybio nporpammsbl Vassarstat npose-
[leHa cTaTucTuyeckasa obpaboTka AaHHbIX C MOACUYETOM KpUTEPUA Z.

PesynbraTtbl. OD6PO3HO-KNCTO3HAA MacTonaTuA BbiABNANAcb B 76,6% npy TOMOCKHTe-
3e, B 72,0% cny4yaeB npu TpaguLMOHHOM YibTPa3ByKOBOM 1cciefoBaHum 1 B 68,4% npun
undpoBot Mammorpadpun. 13 Bcex o6cNieoBaHHbIX NMaLUEHTOB NPU TOMOCUHTE3E ObIIO
BbiABNIeHO 3 (2,8%) cnyyas 3noKauyecTBeHHbIX HOBoObpasoBaHu 1 13 (12,2%) cnyyaes
npeapaka, Toraa Kak npu ynbTpa3ByKOBOM M MaMMorpaduyeckom o6CcnefoBaHUmM pak He
BblABNANCA. o AaHHbIM ¥Y3U, naTtonorua BbiaBnAnacb B BEPXHUX KBagpaHTax B 77 (71,9%),
undposont mammorpadum — B 72 (67,3%) n TomocuHTe3a — B 84 (78,5%) cnyyaax cooTBeT-
CTBEHHO (Mammorpadunm n TomocuHTesa: z=1,845, p=0,0325).
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3aknioyeHune. TOMOCUHTE3 NOKa3arn BbICOKYI0 ANArHOCTNYECKYIO LLEeHHOCTb, OCTAaTOYHYIO
HYyBCTBUTENDBHOCTb U CI'IELl,I/Id)I/ILIHOCTb B BbIABJIEHNN NMATOJIOITNYECKUX HOBOO6pa3OBaHVIIZ
MOJIOYHOW Kenesbl, YTo 6blno noATBEPXKAEHO MpU MOpd)OﬂOFI/I‘-IECKOM ncanenoBaHun.
MeToa ToMoCHHTEe3a MoXKeT 6bITb pekomeHAOoBaH WNPOKO B KNMHNYEeCKomn NPaKTUKe Mam-
monorun.
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Abstract

Introduction. Early diagnosis of breast cancer is an urgent problem, as the neglect at
the initial admission is very high. Patients with smaller primary cancers at the time of
diagnosis had a significantly higher survival rate and a significantly reduced chance of
death from breast cancer

Purpose. Comparative characteristics of clinical diagnoses in ultrasound, mammography,
and breast tomosynthesis.

Materials and methods. Comparative characteristics of patients (n=107) who underwent
tomosynthesis, ultrasound and digital mammography were studied. The average age
of the patients was 41.6 years. Ultrasound tomosynthesis was performed using the
ACUSON S2000 ultrasound system with the ABVS module. The review mammography was
performed using the Amulet digital mammography system (Fujifilm, Japan) with a flat-
panel direct conversion detector with a pixel size of 50 microns in standard projections.
Using the Vassarstat program, statistical data processing was performed with the
calculation of the z criterion.

Results. Fibrocystic mastopathy was detected in 76.6% of cases with tomosynthesis,
in 72.0% of cases with traditional ultrasound examination and in 68.4% with digital
mammography. Of all the examined patients, tomosynthesis revealed 3 (2.8%) cases of
malignant neoplasms and 13 (12.2%) cases of precancerous tumors, while ultrasound
and mammography did not detect cancer. According to ultrasound data, pathology was
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detected in the upper quadrants in 77 (71.9%), digital mammography in 72 (67.3%) and
tomosynthesis in 84 (78.5%) cases, respectively (mammography and tomosynthesis:
z=1.845, p=0.0325).

Conclusion. Tomosynthesis has shown high diagnostic value, sufficient sensitivity and
specificity in detecting pathological neoplasms of the breast, which was confirmed by
morphological examination. The tomosynthesis method can be widely recommended in
the clinical practice of mammology.

Keywords: breast pathology, diagnosis, neoplasms, tomosynthesis, ultrasound
examination, digital mammography

B BBEJEHWUE

PaHHAA gmarHocTMKa paka MonouHown xenesbl (PM2K) BaxHa Kak gna nevyeHus, Tak u
anAa nporHosa [1]. MauneHTbl ¢ MEHbLUVMYW MEPBUYHBIMI PAaKOBbIMM OMYXONAMN Ha MOMEHT
NMOCTaHOBKM AMarHo3a MMenn 3HaumTenbHO 60siee BbICOKMI YPOBEHb BbIXXMBAeMOCTU U
3HAYMTENIbHO CHMXKEHHYIO BEPOATHOCTb CMepTK OT paka [2, 3]. PaHHee BbisiBneHne PMX n
TOUYHasA OLieHKa NopaXkeHWI ABAAIOTCA LiefIAMUN Pa3fInyHbIX MeTOAOB BM3yanu3auuun. MeTtog
YNbTPa3BYKOBOro TOMOCMHTE3a NO3BONAET YETKO BU3YanM3npoBaTb BHYTPEHHIO CTPYK-
TYPY Y aQPXUTEKTOHUKY TKaHel MONOYHON Xene3bl, YTO CTAaHOBUTCA OCOBEHHO aKTyasnbHbIM
npu ob6cnefoBaHNM NALUMEHTOK C MIOTHBIM Xene3ncTbiM GOoHOM [3]. DTOT MeToA XOpPOLIO
NPUMEHATb Y XKEHLUMH C BbICOKAM PUCKOM pa3BuTna PMXK, koTopble HaxoaAaTca B rpynne
pucka [4, 5]. YnbTpa3sykoBoi (¥Y3) TOMOCMHTE3 MOXXHO MCMONb30BaTb B AOMONHEHNE K MaM-
Morpadum B HEACHbBIX ANArHOCTUYECKMX CITYHasaX MW MPW CrpynnMpoBaHHbIX MUKPOKanb-
uMHaTax, ana onpefeneHna MynbTULEHTPUYHOCTM U MYNbTU(OKaNbHOCTY, BbIABNEHUA
pe3nayanbHbIX ONyXofieBbIX TKAHeN Nocne HepaanKaibHbIX OPraHOCOXPaHALLMX onepa-
LN, BbIABNEHWA OKKY/IbTHOrO paka (Mpu peHTreH- n Y3/-HeraTuBHbIX 3/10Ka4eCTBEHHbIX
OnyxonAXx), «0TBEeTa» ONyXo/n Ha NpegonepauroHHoe cneyunduryeckoe nedeHue [6, 7. Mpun
3TOM NpPoBOAUTCA Tonorpaduyeckan AMarHoCTMKa, KOrga BblsiBNEHHbIE HA MaMMOrpaMmMe
W3MEHEHUA BU3YaNnM3npyIOT Ha cpe3ax Y3-ToMocuHTe3a 1 HaobopoT. 3a cueT MUHKMaIb-
HOro CXKaTuA MOJTOYHBbIX Xene3 ¥Y3-TOMOCUHTE3 ABNAETCA npeanoYTuTenbHen Ana naynex-
TOK C MMMJIaHTaTaMy B MOJIOYHOW »Kene3e Uy NauMeHToK B Nepmnof rectaumn n nakrauum
[8, 9]. Takke OAHMM M3 HECOMHEHHbIX NpenmyLlecTB Y3-ToMOCKHTe3a ABMAETCA TO, YTO
CHVIMKI BbIMOJHATCA B MOJIOXKEHMM fieXa Ha CNMHe, NPy KOTOPOM U NPOBOAATCA onepa-
LMK Ha MOJOYHBIX XeJle3ax, N03TOMy GpPOHTaNbHble CPe3bl MOXXHO 1CMONb30BaTb NPU Mna-
HMPOBaHWM onepaLnii, YTo MoOMoXeT B pabote xupypros [10, 11].

B LIE/Ib NCCNEJOBAHWA
CpaBHUTENbHAA XapaKTepPUCTUKA KIMHWYECKUX AMArHO30B MPW YNbTPa3ByKOBOM,
MaMMOrpadpryecKom METOAAX N TOMOCUHTE3E MOJIOUYHO Kenesbl.

B MATEPWAJIbI U METObI

M3yueHbl cpaBHUTENbHbIE XapaKTEPUCTMKM NaumeHTok (n=107) c HoBoo6pa3oBaHUA-
MM MOJIOUYHOW Xene3bl 3a 2022-2024 rr., KOTOPbIM NpPoBefeH ToMocuHTe3, Y31 n undpo-
Basa mammorpadua. CpegHuin BO3pacT nauyneHToB coctaBun 41,6 ropa. Ynbrpa3BykoBoWn

«EBPA3NCKMIN OHKONOTUYECKNI KypHan», 2026, Tom 14, N2 1 33

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



anTpassyK, MaMMOI’pa(I)VIﬂ 1 TOMOCKHTE3 B AVUArHOCTMKE MNATONOrMYeCcknx COCTOAHNI MOSTOYHOM »ene3bl

TOMOCMHTE3 MPOBOANICA C MOMOLLbIO YnbTpa3BykoBomn cuctembl ACUSON S2000 ¢ mo-
aynem ABVS. Cuctema BKntouana B ceba HenmocpeAacTBeHHO Y3-annapat 1 cneyunanbHoe
CTaLMOHapHOe aBTOMaTUYeCcKoe YyCTPOWCTBO B BuUAE CTOMKN C YKPENAeHHbIM Ha HeM Ha
NOABUXHOWN PYKOATKE JIMHEMHbIM LUIMPOKOMIOCHBIM AaTYMKOM A1 0O6bEMHOIo CKaHUPO-
BaHuA. Bo Bpema aBTomMaTnyeckoro cbopa TpexmepHor nHGopmaLmnm 3ToT JaTunK Npo-
xoaut 16,8 cm, 4To No3BonAeT Noay4nTb okono 300 cpe3oB BbICOKOro paspelueHns A
nocnepyoLlen KoMmnbloTepHON 06paboTKK. B Lenax onTummnsanmm pesynbTaTtoB Uccneno-
BaHMA 1 NOBbILIEHNA KayecTBa CHUMKOB NpeayCcMOTPEH LieSbli pAf PEXMMOB 1300paxe-
HUI, BKOYAIOLWNX TKAHEBYIO rAPMOHNKY, MaHOPaMHOEe CKaHUPOBaHMe 1 AUHaMUYecKoe
KOHTpacTHOe ycuiieHne TKaHW, HOBble anroputMbl 06paboTKM TeHM No3afmn cocka 1 ap-
TedakToB peBepbepaLm, KOTopble aBTOMATUUECKM NOAKITIOYAOTCA MPY UCMONIb30BaHUN
JaHHoro annapata. O630pHyt0 MammMorpaduio NPoBOANAN C NCNOJIb30BaHMEM LUPPOBOIA
Mammorpaduyeckon cuctembl Amulet (Fujifilm, finoHna) c nnockonaHenbHbIM AETEKTO-
poM NpAaMoro npeobpasoBaHnA C PasMepPOM NUKCeNsa 50 MUKPOH B CTaHAAPTHbIX MNPOeK-
yusax. C nomoLbto nporpaMmbl Vassarstat npoBefeHa ctatuctuyeckasa obpaboTka faHHbIX
c nogcueTom Kputepus z n 95% poseputenbHoro nHTepsana (4U).

B PE3YJIbTATbHI

B Bo3pacTHom rpynne 20-29 neT 66110 3aperncTpUpoBaHo 5 NaLmneHToB ¢ NaTonorua-
MW Xenes, uto cocTaBuno 4,7%. B Bo3pacTtHon rpynne 30-39 net 6bin0 BbiABNEHO 52 na-
uneHTa (48,6%). dTa 6Gbina camas MHOrOUMC/IEHHasA rpynna, KoTopasa nogseprinach Mc-
cflefoBaHMIO B BrAe TOMOCUHTe3a. B cnepyiollen BO3pacTHOM rpynne nauueHTok 6biio
HeCcKoNnbko MeHble — 31, nan 29,0%. [lanee npu pacCMOTPEeHUM BO3PaACTHbIX XapaKkTe-
PUCTUK BUAHO, YTO UX YNCNO YMEHbLUAeTCA C yBeNInYeHem Bo3pacTa. Tak, B BO3pacTHOM
rpynne 50-59 net 6bin0 Bcero 11 naumeHTokK, uto coctasuno 10,2%. B Bo3pacTHol rpynne
60-69 net 6bIn0 6, B rpynne 70-79 net - 2 (5,6 1 1,9% COOTBETCTBEHHO).

CumTaetca, 4To pas3nnYHble 0CO6EHHOCTIN MAIOTHOCTY TKaHV MOMTOYHOW Xene3sbl MoryT
BNUATb HAa BO3MOMHOCTW MPaBUIbHOWN AMArHOCTMKMA 06pa3oBaHWii MOJIOUYHON »Kenesbl,
0cobeHHO ecnn 3T obpa3oBaHMA He nanbnupytoTca. Mo xapakTepy MAOTHOCTY MOOY-
HOW >ene3bl pPa3nnyaloT HeCKONbKO cTeneHelr nNnoTHocTu. O6bIYHO aBTOPaMM NPUHATO
BblAeNATb 5 TUNOB MJIOTHOCTM MOSIOYHOMN »Kene3bl NO AaHHbIM PEHTFeHONOrMYeCKoro nc-
cnefoBaHMA.

Ha nepBom 3Tane naymeHTbl 6611 OCMOTPEHbI MAMMOJIOrOM, KOTOPbIV U3yYan »ano-
6bl 1 aHamHe3 3aboneBaHuA. Ha BTOpoM 3Tarne NpoBOAUSIOCh UCCNIeJoBaHKEe B KOMMEKCe
C NOMOLLbIO METOAOB Jly4eBON ANArHOCTUKN — TPaAULIMOHHON YNbTPa3ByKOBOW AMarHo-
CTVKM, MamMmorpadmryeckoro nccneoBaHmsa u TOMOCHTe3a.

[Janee npakTnyeckun HenpepbIBHO 1 MOYTM OOQHOBPEMEHHO BbINOSTHAINCH MHBA3NBHbIE
WA MHTEPBEHLUNOHHbIE MeTOAbl UcCneaoBaHuA. lNpeanonaraemble nanbnupyemble n He-
nanbnvpyemMbie Onyxonu noABepranncb TOHKOUIONbHOM 61uoncMm unu TpenaH-6uoncuu.
MonyyeHHbI MaTepuan OTNPaBAANCA B AUArHOCTUYECKMe nabopaTopHble OTaeneHus, rae
NPOBOAMNIOCH COOTBETCTBEHHO LIMTONOMMYECKOE M TMCTONIOMMYeCKoe CCiieoBaHuA.

B Tabn. 1 npepcTaBneHbl AaHHble Tex 06CNef0BaHHbIX KEHLUWH C MAaTONOrUAMY MOSIOY-
HOW »Kefe3bl, KOTOPbIM ObINO NPOBEAEHO YNLTPA3BYKOBOE UCC/IefOBaHMe.

Mammorpadurueckoe uccnegoBaHue BbIMOMHANOCL MauMeHTKam ctaplie 40 net u
mnagwe 40 neT npu HanMuUM y3noBbix obpa3oBaHuii No pesynsratam Y3U (tabn. 2).
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Ta6nuua 1
KnuHunyeckune grnarHo3bl NaToNnornyecknux COCTOAHMI MOJIOYHOI XKene3bl N0 AaHHbIM YNbTPa3ByKOBOro
nccnepoBaHnA
Table 1
Clinical diagnoses of pathological conditions of the mammary gland based on ultrasound examination
data
3aknioueHune Y31 A6c. B % 95% AU
OUHPO3HO-KNCTO3HAA MacTonaTuA 77 72 (57,6-89,7)
OndodysHas macTonatua 7 6,5(3,1-13,7)
Y3noBoe o6pa3oBaHune 12 11,2 (6,3-19,8)
BHyTpunpoTokoBas nanuinoma 3 2,8(0,9-8,5)
®ubpoageHoma 2 1,9(0,5-7,3)
CenTnpoBaHHbIe/CNOXHbIE KACTbI 5 4,7 (2,1-11,7)
Atepoma 1 0,9 (0,2-5,6)
Bcero 107 100,0
Ta6bnuuya 2
KnuHunyeckue grnarHosbl NaTonornyecknx COCTOSAHUIN MOJIOYHOI »Kenesbl No faHHbIM LidpoBoii
mammorpadpun
Table 2
Clinical diagnoses of pathological conditions of the mammary gland based on digital mammography data
3aknoyeHne mammorpadpun A6c. B % 95% AU
OUbPO3HO-KNCTO3HAA MacTonaTus 39 68,4 (54,3-85,8)
ApeHomaTos 12 21,1 (13,9-32,0)
Susp. Cancer 1 1,7 (0,4-6,4)
Y3noBasa mactonatusa 2 3,5(1,3-9,5)
InddysHaa mactonatua 3 53(2,3-12,1)
Bcero 57 100,0

CornacHo cxeme obcnefoBaHUs], MPY BbIABEHUN »anob CO CTOPOHbI MALMEHTOK C
MaTosIOrMYECKMM COCTOAHMAMM MOJIOYHOW Kene3bl Oblflo YCTAaHOBMEHO, YTO »anobbl
umenucob y 45 (42,0%). XKanobbl 3aKYanucb B nepuoamnyeckux 6onsx, MHoraa ycunvsa-
IoWmUxcA nepes MeHcTpyaumamu. [1BaguaTte NATb NaumneHToB (23,4%) camu yKasbiBanu Ha
Hanune onpeaeneHHOro YrioTHEHVA B FPYAN UK Kakoro-nubo guckomdopTa.

Y ocTanbHbIX MNALUEHTOK »anob NPaKTUUYeckn He 6bino, 1 Ux obpalleHne 6bio CBs-
3aHO C npodurnakTuyeckum ocMoTpom. M3 107 naumeHTok B 38 (35,5%) criyyasax onyxonb
He manbnupoBanacb. Y 69 naumneHToB (64,5 %) onyxonb Npy OCMOTPE NPOLLymnbiBanach.
W'y 45 nauneHTOB ¢ *anobamm onpeaensanycb nanbnatopHo 06pasoBaHus.

Bcem 107 nauveHTKam 6biv onpepeneHbl TUMbl MAOTHOCTM MOJIOYHON XKerfesbl No
cneyuanbHom wkane Bynbda (Tabn. 3). Bynbd pasgennn mammorpammbl Ha 4 Tvna cTpoe-
HusA (N1, P1, P2 1 DY) B 3aBUCMMOCTI OT COOTHOLLIEHUSA/NPeobnafaHns XXUPOBOW U XKene-
31CTON TKaHW:
= N1: MONoYHasa enesa COCTOUT MPEUMYLLECTBEHHO U3 »KMPOBOW TKaHU (N=Hopma),

cootBeTcTBYeT ACR 1 (HM3KMI PUCK Pa3BUTUA paka MOJIOYHON Xenesbl);
= P1: gaHHbIA TUN BKOYAET Hannume >XMPOBOWM TKAHWM U IMHENHbIX MIOTHOCTEN (pac-

LIMPEHHBIE MPOTOKM), 3aHUMAIOLLMX He bonee 25% MONOYHON Kene3bl, COOTBETCTBYET

ACR 2 (HM3KMIN PUCK paKa MONMOYHOM Xene3bl);
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= P2: inHeNHble NIOTHOCTU (pacluiMpeHHble NPOTOKK), 3aHUMatowme 6onee 25% Monou-

HoW »kene3bl. OHW NpenMyLLeCcTBEHHO JIOKaNU3yoTCA B BEPXHEM HapYXHOM KBafipaH-

Te, HO MOryT 6bITb pacnpefeneHbl No Bcen rpyamn (P = BuanMbie NPOTOKK), COOTBET-

ctByeT ACR3 (BbICOKMIA PUCK paka MONOYHOW »Kenesbl);
®  Dy: nnoTHaa monouHas xene3a (Dy=aucnnasusa), coorsetcTeytolwana ACR4 (Hanbonb-

UM PUCK PaKa MOSIOYHON »Kefe3bl). 3T TUMNbl NOAPa3AeNATCA Ha MOATUMbI C HA3KMUM

ypoBHeM pucka (N1 n P1) n Bbicokum puckom (P2 n DY).

Mo3gHee Bynbd gobaBmn K npeabiaywnm 4 Kateropusam nATyio:
=  Qdy (kBa3u-gucnnasua): K 3TON rpyrnne OTHOCATCA MONOAbIe »KEHLUUHbI, Y KOTOPbIX

NNOTHaA CTPYKTypa MOJIOUHbIX »Kene3 nmeeT rybuatyto CTPYKTYpY 3a CUET KMPOBOWN

NHOUNBTPaL K.

W3 Tabn. 3 B1AHO, uto B 6onbLIMHCTBE cnyyaes onpegenanucs N1- n P1-tunbl nnot-
HOCTU MOMNOYHOW Xene3bl — 37,4 n 32,7% cooTtBeTcTBEHHO. B 24 cnyuaax (22,4%) 6bin
yCTaHoBneH P2-T1n NAOTHOCTU MOMOYHOW »ene3bl. YeTBepTbI TUM NAOTHOCTA MOMOYHOW
xenesbl, unn Dy (gucnnasusa), 6bin BbIABNEH Y HE3HAUUTENIbHOIO YMCa NaUMeHToK — 8,
unu 7,47% cnyvaes. Qdy (kBa3u-gucnnasusa), unm NATbiA TN AUCNNasmnu, B Hallem ncce-
NOBAHUW He OblN BbISIB/IEH.

MpY KNMHMYECKOM OCMOTpPE NaTONOrMYecknx HOBOOOPa3OBaHWI MOMTOYHO Xenesbl
Heo6X0ANMO 1 BaXKHO 3HaTb MECTOPACMONOMXEHVE OMYXONM MO OTHOLLEHWIO K OpraHy 1nu
B KakOM aHAaTOMWUYECKOM CEermMeHTe WM KBafpaHTE OHa pacnosioxeHa. PacnonoxeHue
onyxonu onpegenaeTca Npy Nanbnayuu, a Takxke NpU UCNoNb30BaHUN JlyYeBbIX METOL0B
anarHocTrkm. B 1abn. 4 nokasaHa YacToTa BbIiIBNEHUA ONyXoneln Uiy NaTonornyeckmnx co-
CTOAHUIN MOSIOYHOWN Xene3bl No AaHHbIM ¥Y3U, undposoit mammorpadum n TOMOCUHTE3A.

Ta6bnuuya 3

XapakTepucTuKa nauyeHToB C NaToNornen MoIOYHON XKenesbl No NIOTHOCTN TKaHu
Table 3

Characteristics of patients with breast pathology by tissue density

Bua/Tyn nnoTHOCTM Xenesbl Kon-Bo, a6c¢. Kon-Bo, B % 95% A
N1 40 37,4 (27,3-51,0)
P1 35 32,7 (23,3-45,6)
P2 24 22,4 (14,9-33,6)
Dy 8 7,47 (3,7-15,0)
Bcero 107 100,0
Ta6bnuuya 4

YacToTa BbiABNEeHNA onyxonel?l VNN NaToNIOrMYeCcKNX COCTOAHMIA MONIOYHOIA XKene3bl No AaHHbIM Y3U,

uudposoit Mammorpadum U TOMOCHHTE3A

Table 4

Frequency of detection of tumors or pathological conditions of the mammary gland according
to ultrasound, digital mammography, and tomosynthesis data

BepxHe-HapyXHbIi HwxHe-HapyXHbI .
Bup nccneposa- LleHTpanbHbIi KBagpPaHT
HMA KBaapaHT KBaapaHT A6c. (B %) 95% AU

A6c. (B %) 95% AU A6c. (B %) 95% AU )
y3un 77 (71,9%) 57,5-89,6 - 30(28,1%) 19,5-40,3
Mammorpadusn 72 (67,3%) 53,4-84,5 - 35(32,7%) 23,3-45,6
TomocuHTe3 84 (78,5%) 63,4-96,8 1(0,9%) 0,1-5,5 22(20,6%) 13,5-31,4
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Kak BugHo 13 1abn. 4, ocHoBHOe 60bLIMHCTBO MNATONOrMYeCKX 06pa3oBaHNN MOJSIOYU-
HOW >Kenes3bl BbIABAANNCb B BEPXHE-HAPYXHOM KBagpaHTe opraHa. Tak, no gaHHbim Y34,
natonorusa obHapy»keHa B 77 (71,9%), uudpposon mammorpadum — B 72 (67,3%) n Tomo-
CuHTe3a - 84 (78,5%) cnyuyasax cooTBeTCTBEHHO. [1pn 3TOM cTaTUCTUYeCKan pa3Huua 6bina
JOCTUTHYTa Npu cpaBHeHUU MaMmmorpadumn n TomocrHTesa (z=1,845, p=0,0325), a Takxe
TomocuHTe3a 1 Y3W (z=1,643, p=0,0502).

JNlokann3saumsa HOBOOGpa3oBaHNA B HUXHIKX KBagpaHTax 6bina BbiABneHa B 1 cnyyae
npu NCNonNb30BaHNM TOMOCUHTE3A, TOFAa Kak TpaauumoHHoe Y3U u undposada maMmo-
rpadus He nNokasanu faHHble n3meHeHusa. OfHako Mammorpadua valle BCero ykasbiba-
Na Ha HanMume onNyxonu B LieHTpanbHOM KBagpaHTe — B 32% cny4vaes. Y3/ n ToMocuHTe3
nokKasanu Hanuune HoBoo6GpPa3oBaHUA B LIEHTPaNbHbIX KBagpaHTax B 28 1 21% cnyyaes
COOTBETCTBEHHO.

MexgyHapofHasa cuctema MHTepnpeTaumm AaHHbIX, KOTOpble NoyYeHbl B pe3ysbTa-
Te YNbTPa3ByKOBOro unvM mammorpadunyeckoro ncciefoBaHus, Tpebyet ykasaHna Kare-
ropun no knaccudukaumm BI-RADS. NMoaTomy Hamm 6biIM BbIMONHEHbI faHHble TpeboBa-
HMA, UTO YKa3aHo B Tabn. 5. Kateropua BI-RADS-1 (oTcyTcTBuMe y3110BbIX 06pa3oBaHuii) B
HalleMm uccnenoBaHmm no Y3M He 6bina BoiABeHa. [lobpoKkayecTBeHHble 06pa3oBaHMA,
unu BI-RADS-2, onpepenanucb B 73 (68,2%) cnyuyasax. BepoAaTHo gobpokayecTBeHHble
n3meHeHus (BI-RADS-3) 6binun oTmeueHbl B 34 (31,8%) cnyyasx. Cnegytolme Kateropmm —
BI-RADS-4 n BI-RADS-5 no Y3/ He BbIABAANUCS.

Kateropusa BI-RADS-1 (oTcyTcTBME y3noBbix 06pa3oBaHMil) MO MaMMOrpamme He
onpegenanacb. Kateropusa BI-RADS-2 (no6pokauecTBeHHble NOpa)keHWA) Oblsia BbIABNEHA
y 71 naumneHTa (66,4%, 95% [N 52,6-83,6), Torga Kak BepoAaTHO fOOpOKayeCcTBEHHbIe 13-
MeHeHuA (BI-RADS-3) -y 36 naumneHToK (33,6%, 95% U 24,1-46,7). BI-RADS-4 n BI-RADS-5
B 3aK/II0YEHNAX MAMMOIPaMM He BbIAABAANNCD.

Mpun mammorpaduueckom nccnefoBaHUN CTPYKTypa NaToNormyecknx M3MeHeHuin no
cucteme BI-RADS 6bina npMMepHO 0MHaKOBOMW, Kak 1 NPU yNbTPa3ByKOBOM, HECKOJTbKO
MeHbLUe 6blfa BbicTaBneHa Kateropua BI-RADS-2 1 He3HaunTenbHo 6osblue KaTeropums

Ta6bnuuya 5

XapakTepucTyKa naLueHTOB C NaTonorueil MosoYHo Xenesbl no Knaccupukauum BI-RADS
no pesynbratam Y3U, mammorpa¢uu n TomocnmHTe3a

Table 5

Characteristics of patients with breast pathology according to the BI-RADS classification based
on the results of ultrasound, mammography, and tomosynthesis

BI-RADS XapaKTepMCT“Ka y3un Mammorpad)un TomocuHTe3
KaTteropum A6c. (B %) 95% AN A6c. (B %) 95% AN | A6c. (B %) 95% AN
1 OTcyTCTBME Y3N0BbIX 06- _ _ _
pasoBaHuii

[obpokayecTBeHHble 06-

pazoBaHUs 73 (68,2) 54,2-85,5 71 (66,4) 52,6-83,6 70 (65,4) 51,7-82,4

BeposTHO gobpokaue-

34(31,8) 22,6-44,6 36 (33,6) 24,1-46,7 25(23,4) 15,7-34,8
CTBEHHble 3MeHeHNA

4 BeponATHO 3n0KauecTBeH- | _ 9(84)4,3-16,2
Hble U3MeHeHUnA

5 BblCOKOrIO,El,OSpI/ITeJ'IbeIe _ _ 3(2,8)0,9-8,5
N3MeHeHNA
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BI-RADS-3. OgHaKo 3T M3MeHEeHUA BblNN CTaTUCTUYECKN HELOCTOBEPHBIMI, YTO CBUAE-
TeNIbCTBOBANO O PaBHO3HAYHOCTU 1 AOCTAaTOYHOW YYBCTBUTENIbHOCTM 060UX METOAOB UC-
cnenoBaHus.

Bcem nmaumeHTam 6bIno NpoBefeHO AOMOMHUTENBHOE UCCNefoBaHME B BMAE TOMO-
cuHTe3a. [lobpokauecTBeHHble obpa3oBaHusA, unu BI-RADS-2, 6binn BbiABAEHbI NpY TO-
mMocuHTe3e B 70 (65,4%, 95% W 51,7-82,4) cnyyasx. BepoATHo gobpokayecTBeHHble 13-
MeHeHusA (BI-RADS-3) onpepenanuce B 25 (23,4%, 95% W 15,7-34,8) cnyyasax. N3meHe-
HUSA, KOTOPbIE MOTIN MHTEPNPETUPOBATLCA Kak BEPOATHO 3/10KaYeCTBEHHbIE U3MEHEHNS,
unu BI-RADS-4, 6b1nm BbisiBneHbl B 9 (8,4%, 95% W 4,3-16,2) cnyuasx. Takxke npy TOMo-
CUHTE3e, OTHOCUTENIbHO APYTNX METOLO0B UCCNE[0BAHMSA, BNepBble Obinv BbIABNEHbI BbICO-
Konogo3pwuTenibHble n3meHeHua (BI-RADS-5) B 3 cnyuasx (2,8%, 95% W 0,9-8,5).

Takum o6pasom, oNONHUTENbHOE 06CNefOBaHNE C MOMOLLbIO TOMOCKHTE3a NO3BOJN-
1O BbIABUTb B 3 C/lyyasnx Nojo3peHme Ha 3n10KauecTBEHHbIV NpoLece, a B 9 cyyasnx — Be-
POATHOCTb NaTONOMMYECKMX N3MEHEHUI, XapaKTEPHbIX A/1A 310KaYeCTBEHHON ONyXonu.

C nomouypbto metoga Crosstabulation 6bina onpepgeneHa cneundrUUHOCTb U UYBCTBU-
TeNIbHOCTb MEeTOfa TOMOCKHTE3a MO OTHOLUEHMIO K FUCTOoNIornyeckomy metogy. YyscTau-
TeNIbHOCTb U CneundUUHOCTb MeTola TOMOCUHTE3a AJ1A BblABIEHUA NAaTONOMMYEeCKMX HO-
BOOOpa3oBaHMIi MONIOYHOW Xene3bl cocTaBuna 100% B 060Mx Cnyyaax COOTBETCTBEHHO.

B 3AK/TKOYEHNE

Takum 06pa3om, NpoBeAeHre Pa3fIMUHbIX JUArHOCTMYECKMX METOAOB UCCNIEA0BaHNN
Npwv NaTonorMyecknx HoBOOOPa3oBaHUAX MOMTOYHON Xese3bl C UCMONb30BaHNEM TPaaU-
umoHHoro Y3U, unppooit mammorpadurm n TOMOCMHTE3a NMO3BOJIUIO BbIABUTL Onpefe-
NeHHble NperMyLLecTBa OAHOMO 3 METOAOB BM3yanu3auuun. Henanbnmpyemble HOBOOO-
pa30BaHUsA, a TaKXKe OMyXOnw, NOKaNN30BaHHbIe B LIEHTPasbHbIX KBagpaHTax MOOYHON
enesbl, nyylle BCEro AMarHOCTUPYIOTCA C MOMOLLbI0 TOMOCUHTE3a. HemanoBaxkHoe 3Ha-
yeHmne UMeeT MIOTHOCTb TKaHW MOJIOYHO XKene3bl, KoTopas OObIYHO CUIbHee pa3BuTa y
MOMNOJbIX KEHLLUMH, U BbISIBNEHME MaTONOrMYeCKMX COCTOAHUA MOXET ObITb 3aTpyAHEHO
Npv MCNOMIb30BaHUM TOSBKO Y/BTPA3ByKOBOro U MaMmorpaduyeckoro mcciefoBaHuil.
B 3Tux cnyyasx HEOCMOPUMYIO MOMOLLb MOXET OKa3aTb AOMONHUTENbHbIA MeToh TOMO-
CUHTE3a MOJIOYHOW ene3bl. LindpoBoi TOMOCUHTE3 MOMOYHbIX Xene3 CTAaHOBUTCA CTaH-
LapTOM MEAULIMHCKO MOMOLLM NP BU3yann3aLum MOMOYHbIX Xene3 6rarogaps ynyuie-
HUIO Pe3yNbTaToOB Kak CKPUHWHIOBOW, TaK U UarHOCTMYECKOW BrU3yanusauun. [JononHu-
TeNbHas MHPOPMaLWA, NONyYEHHAn NPU TOMOCUHTE3E, CHUXKAET NCKaKatollee BANAHNE
nepeKpbIBaloLLMXCA TKAHENW, YTO NMO3BONAET YNYULWNUTb OOHAPYKEHWNE, XapPaKTEPUCTUKY 1
NoKanM3aLmMio oyaroB nopaxeHus. Kpome Toro, KBasutpexmepHaa nHpopmauums, nony-
UeHHasi 13 PEKOHCTPYMPOBAHHOIO Habopa faHHbIX TOMOCKHTE3a, obecrneunBaeT bonee
3¢ deKTUBHYIO BU3yanm3aLmio, Yem NPU KCNoNb30BaHUN TONbKO ABYMEPHO nosiHodop-
MaTHOW UnpoBon mammorpaduu.
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Abstract

Introduction. Papillary thyroid cancer (PTC) is the most frequent cancer among thyroid
malignancies, and its incidence is rapidly increasing due to the availability of diagnostic
tools. PTC occurs more often in individuals living in areas with excessive exposure to
radiation and frequent use of X-rays, which can be considered important risk factors.
Purpose. To evaluate the incidence of PTC among patients who underwent thyroidectomy
in Al-Diwaniyah teaching hospital.

Materials and methods. A prospective study was conducted in the general surgery
department in Al-Diwaniyah Teaching Hospital during the period from February 2016 to
October 2018 on 432 patients with goiter, of whom 62 patients proved to be PTC
Results. Of the 62 patients, 49 (79%) were females and 13 (21%) were males, with a
solitary thyroid nodule predominant (61.3%). The radiation exposure is highly significant
in patients proven to have PTC about 85.48%), the FNAC sensitivity was low, about 37%.
There were 14 patients re-explored either for remnant thyroid tissue in 11 or for neck
dissection in 3 patients. Only 3 cases of occult PTC.

Conclusion. PTC is the most common thyroid malignancy with 14.35%, with X-ray a
significant risk factor for PTC during childhood, with female patients more frequently
affected and more common in solitary thyroid nodules, and it's advisable to do a central
neck dissection.

Keywords: papillary thyroid cancer, thyroid malignancy, follicular thyroid neoplasm,
goiters, FNA
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Ammap LOaxunb Qencanl<, Agune Myca Anb-Pekabu
YuebHas 6onbHMUa Anb-AuBaHuns, Anb-[uBaHusa, Mpak

YacToTa BO3HUKHOBEHWSA NANUNAPHOIO paka
LITOBUHOW »Kene3bl cpeau NaLMeHToB, MepeHecILnNX
TOTaNbHYI0 TUPEONAIKTOMUIO B YHUBEPCUTETCKOW
6onbHuLe Anb-[nBaHna

KoH$nuKT nHTepecos: He 3anBneH.

Bknap aBTopoB: AMmap Deiican — KOHLieNTyann3aLms, NoaroToBKa aHHbIX, UCCefoBaHNe, MeTOA0OrUSA, ynpasieHne npo-
€KTOM, pecypcbl, NpOrpaMmMHoe obecneyeHyie, HanvicaHne — NepBOHaYasbHbIN BapUaHT, peLieH3MpoBaHMe 1 peaakTupoBaHue;
Anunb Anb-Pekabu - KoHLeNnTyanm3auus, NoAroToBKa fAaHHbIX, MCCeaoBaHKe, MeTOAOMNOTSA, PYKOBOAUTESb, PeCypCbl, Hanunca-
HVe — NepBOHaYasbHbIi BapUaHT, PeLieH31MpoBaHmne 1 peaakTupoBaHue.

CraTba ony6n1KoBaHa B aBTOPCKOW pefakumi.

MopaHa: 29.08.2025

MpuHaTa: 12.12.2025
KoHTakTbl: ibadyamar@gmail.com

Pesiome

BBepeHwue. MNanunnsapHbI pak wuToBngHon xenesbl (MPLLUMXK) saBnsetca Hanbonee pac-
NPOCTPaHEHHbIM BUAOM paKa Cpeau 3/10KauecTBEHHbIX HOBOOOPAa30BaHWIA WUTOBUAHOM
Xesiesbl, 1 ero BbIsIBIAEMOCTb YBENNUYMBAETCS Grlarofaps 4OCTYNMHOCTY AMArHOCTUYECKNX
nHcTpymeHTOoB. [PLLMK valwe BcTpeyaeTca y niogen, NpoXKmBatoLMX B paioHax C Ypesmep-
HbIM 00JTyYEHNEM U YaCTbIM NCMOJTb30BAHNEM PEHTTEHOBCKUX JTyYEll, UTO MOXKHO CUMTaTb
BaXKHbIMWN paKTOpaMy pUCKa.

Lenb. Ouenuntb yactoTy MPLLPK cpeaun naumeHToB, NnepeHecIlX TUPEoUgIKTOMUIO B YHU-
BepcuTeTcKo 6onbHULEe Anb-[nBaHuA.

Matepuanbi n metogbl. [IpocneKTMBHOE NCC/iefoBaHNe NPOBOANNOCH B OTAENEHNMN 00-
e XMPYPrun YyHUBEPCMTETCKOM 60MbHMLbI ANb-[nBaHus B nepuog ¢ ¢eBpansa 2016 T.
no okTs16pb 2018 1. cpefm 432 NaUMeEHTOB C 3060M, Y 62 U3 KOTOPbIX Obl1 ANArHOCTUPOBAH
MPLLK.

PesynbTaTbl. 3 62 naymeHToB 66110 49 (79%) eHWwWH 1 13 (21%) My>XuunH, npeobna-
[an CoNUTapHbIN y3en wutoBmaHom xenesbl (61,3%). lo3a 06nyyeHns Gbina 3HauUKTE Nb-
HO BblllE Y NaUMeHTOB ¢ noaTeepxaeHHbIM MPLLUXK (85,48%), 4yyBCTBUTENBHOCTb TOHKO-
UroNbHON acnupaunoHHon 6uoncumn (TAB) 6bina HU3KoOW — OoKono 37%. 14 nauyueHTam
6blna npoBeaeHa NOBTOpHasa onepauma: 11 — ana yaaneHna oCTaToOYHOM TKaHW WUTOBNA-
HOW Xene3bl, 3 — 4Na guccekymnm weu. boino BbiABNEHO TONbKO 3 cyyasa ckpbitoro MPLLK.
3aknioueHue. [PLK siBnsieTca Hambonee pacnpocTpaHeHHbIM 3/10KayeCTBEHHbIM HOBO-
ob6pa3oBaHVeM WUTOBUAHOM xene3bl (14,35%), NPy 3TOM PEHTIEHONOMMYECKOe NCCNIefo-
BaHWe ABNAETCA 3HaUUTENbHbIM GakTOpoM pucka pa3suTua MNPLLXK B netckom Bo3pacTe,
Yalye nopaxkaeT »KeHWuH. ConuTapHble y3/bl WUTOBUAHON »Kenesbl BCTPEYalTCA yallle,
peKomeHayeTCcA NpoBeAeHMe LeHTPaNbHON ANCCEKLMM LIEN.

KnioueBble cnoBa: NanuiApHbIA pak WUTOBUAHOWN »ene3bl, 3/l0KkayeCcTBEHHble HOBO-
00pa3oBaHUA WUTOBMAHOW »ene3bl, GONNNKYNAPHaA OMNyXofb WUTOBMAHOW »Kenesbl,
306, TAb
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B INTRODUCTION

Thyroid cancers can be classified according to their histopathological characteristics
[1]. Papillary thyroid cancer (75% to 85% of cases [2]) — often in young females -
excellent prognosis. Newly reclassified variant: noninvasive follicular thyroid neoplasm
with papillary-like nuclear features is considered an indolent tumor of limited biologic
potential. Follicular thyroid cancer (10% to 20% of cases [2]) — occasionally seen in
people with Cowden syndrome. Some include Hirthle cell carcinoma as a variant, and
others list it as a separate type [3]. Medullary thyroid cancer (5%to 8% of cases) — cancer
of the parafollicular cells, often part of multiple endocrine neoplasia type 2 [2]. Poorly
differentiated thyroid cancer and Anaplastic thyroid cancer (less than 5% of cases [2]) is
not responsive to treatment and can cause pressure symptoms, besides other conditions,
thyroid lymphoma, squamous cell thyroid carcinoma, and sarcoma of the thyroid.

PTC is the most common type of thyroid cancer [2] representing 75 percent to 85
percent of all thyroid cancer cases [3]. It occurs more frequently in women and presents in
the 20-55-year age group. It is also the predominant cancer type in children with thyroid
cancer, and in patients with thyroid cancer who have had previous radiation to the head
and neck [4]. It is often well-differentiated, slow-growing, and localized, although it can
metastasize. Researchers believe that changes in certain genes cause thyroid cells to
abnormally develop and divide, and this may cause the development of papillary thyroid
cancer. There are several genes that have been connected to this form of thyroid cancer [5].

FNA accuracy is very high, and it is a process widely used in these cases. Other
investigation methods include ultrasound imaging and nuclear scan [6]. The thyroid
ultrasound is also very effective in discovering microcarcinomas, which refer to very small
carcinomas (<1 cm) [7].

Thyroglobulin can be used as a tumor marker for well-differentiated papillary thyroid
cancer [8]. HBME-1 staining may be useful for differentiating papillary carcinomas from
follicular carcinomas [9].

Lymphatic spread is more common than hematogenous spread. Multifocality is
common in the so-called Lateral Aberrant Thyroid is actually a lymph node metastasis
from PTC [10].

Papillary microcarcinoma is a subset of papillary thyroid cancer defined as measuring
less as or equal to 1 cm [11]. The highest incidence of papillary thyroid microcarcinoma in
an autopsy series was reported by Harach et al. in 1985, who found 36 of 101 consecutive
autopsies to have an incidental microcarcinoma [12]. Michael Pakdaman et al. report the
highest incidence in a retrospective surgical series at 49.9 percent of 860 cases [13]. It was
Woolner et al. who first arbitrarily coined the term "occult papillary carcinoma" in 1960, to
describe papillary carcinomas <1.5 cm in diameter [14].

B MATERIALS AND METHODS

A prospective study was conducted in Al-Diwaniyah teaching hospital during the
period from February 2016 to October 2018 on 432 patients with goiter, whether
multinodular or solitary thyroid nodule, who underwent total thyroidectomy. Of those
432 patients, there were 123 males and 309 females. The age range is from 30-60 years,
with a mean of 49.6. From those 432 patients, we found 62 patients proved to be PTC.
All those patients were carefully evaluated by a detailed history, and a thorough clinical
examination was done at the time of admission.
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Investigation

Chest x-ray, neck x-ray. Blood test (CBP, blood urea, blood sugar, viral screen, and liver
function test). ECG and echo study. Thyroid function test. Neck ultrasonography. FNAC
and TRUE-CUT biopsy. ENT consultation for vocal cord assessment.

After full clinical assessment and selection of the patient for surgery according to
patient indication, we admit the patient to the hospital, and the following were the
prerequisites: Informed consent of all patients for surgery was taken; Medical and
anesthetics consultation for fitness for general anesthesia; Prophylactic antibiotic (1 g
ceftriaxone vial) intravenously on induction of anesthesia. After full preparation of all
patients for surgery, we proceeded with the operation the next day. Total thyroidectomy
was the procedure of choice, with neck dissection preserved for only nodal metastasis.

Statistical analysis

The quantitative variables that had a parametric distribution are presented as mean
and standard deviation the qualitative variables are presented as absolute and relative
frequencies. The relationship between qualitative variables was analyzed by comparing
their frequencies using the chi-square test. The statistical software SPSS® (SPSS® Inc.,
lllinois, USA) was used for all analyses, and the statistical significance was set at p<0.05.

B RESULTS

Ranging patients aged between 30-60 years with a mean age of 49.6 years, and the
most frequent ages were between 40-50 years. Males were 28.5% and females were
71.5%. About 50% of patients with goiter were in the age group (40-50 y), with 50.9%.
From those patients 432 who underwent thyroidectomy, the number of patients were
found to be PTC found to be 62 cases. The percentage of PTC from the total number of
patients was 14.35%) (Table 1).

From those 62 PTC patients, male patients 13 and their percentage were about 21%,
and female patients 49 with a percentage of about 79% this table is significant (p<0.05)
(Table 2).

The number and percentage of solitary nodules that proved to be PTC are greater than
those with multinodular goiter, which is significant (Table 3).

Table 1

Age groups distribution

Age groups (years) No. %
30-40 160 37
40-50 220 50.9
50-60 34 7.9
>60 18 4.2

Table 2

Gender distribution of patients proved to be PTC

Gender No. %
Male 13 21
Female 49 79
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The percentage of PTC in solitary thyroid nodules is greater than that in multinodular
nodules, with the solitary nodules being higher in females (45.2%). PTC among patients
with multinodular goiter in females were 33.9%. It was not statistically significant (p<0.05)
(Table 4).

We found significant to those with PTC patients with a history of low-dose radiation
exposure (p<0.001) (Table 5).

The X-RAY exposure was about 62.5% of multinodular goiter in cases that proved to be
PTC, while it was 100% in solitary nodules (p<0.05) (Table 6).

Table 3
Texture of PTC-proved cases
Texture of thyroid gland No. %
Solitary 38 61.3
Mulinodular 24 387
Table 4
Numbers and percentages of solitary and MNG according to gender
Gender Solitary MNG Total
Male 10 (16.1%) 3 (4.8%) 13
Female 28 (45.2%) 21 (33.9%) 49
Table 5

History of low-dose radiation exposure (repeated CXR or CT SCAN) during childhood period

Radiation exposure

Patients with PTC

Positive 53 (85.48%)
Negative 9(14.51%)
Table 6
Patient with low dose radiation exposure who proved to be PTC, whether solitary or multinodular goiter
X-ray exposure  Solitary Solitary Multinodular Multinodular p-value
Positive 38 38 15 (62.5%) 15 (62.5%) 0.05
Negative 0 9(37.5%
Table 7
Pre-operative diagnostic procedure (FNAC) and there significance
Diagnostic tools No. %
FNAC +ve 23 37.1
FNAC -ve 39 62.9
Table 8
The negative FNAC proven for PTC by other modalities of investigation
Negative FNAC No. %
TRUE-CUT 3 7.6
Histopathology 36 924
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-Il;z::ail;gts who re-explored for either remnant of thyroid tissue or completion of neck dissection
Re - exploration reason No. (%)

Remnant thyroid tissue 11 (17.74%)

Completion of neck dissection 3(4.8%)

The number of patients proven to be PTC by FNAC was 23 (37.1%), and those with
negative FNAC were 39 (62.9%), p<0.05. Those patients with negative FNAC the PTC
proven by either TRUE-CUT or histopathology (Table 7).

For the 39 patients with negative FNAC, we use other modalities for proving the PTC;
the true-cut biopsy was done for only 3 cases, depending on clinical suspicion. All patients
who underwent thyroidectomy (Table 8).

Out of 62 patients diagnosed with PTC, there were 3 patients who presented with LN
and no palpable thyroid nodule (occult carcinoma of the thyroid gland), representing
4.8% of PTC cases (Table 9).

B DISCUSSION

In our study we found that goiter presented in female predominantly, 71.5% female,
28.5% male, which goes with study by Ali Al-Katib in Hilla city in which 75% female [15], in
study in Baghdad city found females are more affected with goiter (82.5%, 132 patients)
than males (17.5%, 28 patients) with ratio 4.7/1 female to male [16].

The commonest ages at presentation in our study were (40-50 years), which
resembling with study by Fazal Hussain (2013) in Saudi Arabia [17], while other study
by Al-Katib reported that mostly the patients are in the range (31-40 years), 33.3% in
study by Seetu Palo (2016) demonstrated majority of the patients were in the 3rd and 4th
decade of life [18].

This generally talks about all 432 patients who present with goiter and underwent
thyroidectomy.

Our study about the 62 patients proved to be PTC; the females were predominant,
49 (79%), and males were 13 (21%).

In our study PTC rate was 14.35% from patients with goiter; the incidence of papillary
cancer has increased from 4.8 to 14.9 per 100,000 from 1975 to 2012. Females are more
likely to get papillary cancer when compared to males, with an incidence ratio of 2.5to 1,
where most of the cancers are diagnosed between 40 and 50 years old in females [7], and
this is compatible with our study.

We found in our study that the percentage of PTC in solitary thyroid nodule (61.3%)
which is greater than that with multinodular (38.7%) with the solitary thyroid nodule
higher in female patients about (45%) while in male (16.1%). This go with study by Seetu
palo 2016 were found the carcinoma in solitary. Were 38% (38) while multinodular 15%,
and female patients were more frequent thyroid malignancy than male in the same
study, and consider the second Most common malignancy affecting female patients in
Arab gulf [18].
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In our findings, there was a positive association between patients who have PTC with
X-ray and CT scan exposure and radiation in childhood. In our study, we found that the
percentage of patients who were proven to have PTC with a history of low-dose exposure
to X-rays was 85.48%.

In a study by Maria L Argentina in 2017. PTC is the most frequent Form of thyroid
carcinoma diagnosed after radiation Exposure, with a higher Prevalence of the solid
subtype in young Children with a short latency period and of the classical subtype in
cases with a longer Latency period after exposure. Molecular Alterations, including intra-
chromosomal Rearrangements, are frequently found [19].

In our study, the patients proven of PTC by FNAC were 23 (37.1%) and those with
negative FNAC were 39 (62.9%). The sensitivity was about 37% The FNAC was done by a
cytologist, not a pathologist, and not under ultrasound Guidance in comparison with a
study by Masereka R, Okeny PK in Uganda, Experience That revealed the sensitivity was
61.5% and specificity 89.5%. This study Revealed High specificity and low sensitivity of
Fine Needle Aspiration Cytology (FNAC) in detecting malignancy in thyroid nodules [20].

The negative FNAC cases were proven by histopathological examination, which
confirmed the PTC. Our patients who were included in the study were those who were
confirmed to be PTC by FNAC or, depending on clinical suspicion.

During thyroidectomy, central neck dissection had been done for 59 patients,
and only 3 patients had the lateral neck dissection done for them. This concept with
studied by Hughes DT et al in 2018. Central neck dissection in clinically Node-negative
papillary Thyroid cancer will detect occult lymph node metastasis in approximately half
of patients. This may change their postoperative management with regard to adjuvant
Radioiodine therapy [21], and the lateral neck dissection was preserved for the clinically
or histopathological proven papillary thyroid lymphatic metastasis.

In our study, we found only 3 cases of occult PTC. Occult thyroid carcinoma is mostly
discovered by autopsy or by other causes of thyroid surgery. To the best of our knowledge,
there have been only a few reports concerning the situation that cervical mass was the
initial manifestation of occult PTC in comparison to a study by Yongfu Z. et, they found
only 3 cases of occult PTC [22]. As a result, we recommend for future conduction of studies
deals with other types of cancer like breast cancers [23-28], gastric cancer [29], CNS tumors
[30, 31], anal tumors [32], colorectal cancers [33-36], head and neck carcinoma [37-40],
endometrium cancer [41], and ovarian tumor [42] in Al-Diwaniyah city.

B CONCLUSION

PTC is the most common thyroid malignancy with the thyroid malignancies have
become common in our region. It is the most common among patients with goiter who
undergo Thyroidectomy, with females more frequently affected. The solitary thyroid
Nodule is more prone to malignancy than the multinodular. The X-ray exposure in
childhood was a significant risk factor for thyroid malignancy. The FNAC sensitivity was
low, and this depends on the pathologist and technique used for the procedure; we
depend on the histopathological examination. Central neck dissection is advisable for all
patients suspicious for malignancy, with the lateral neck dissection kept for only lymphatic
metastasis. The occult PTC represents a rare presentation for PTC.
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Pesiome

Llenb. M3yueHne HenocpeaCcTBEHHbIX 1 OTAANIEHHbIX Pe3ybTaToOB XUPYPrmyeckoro neve-
HUA NAaUMEHTOB C PaKOM »eflyAKa Pa3HbIX BO3PACTHbIX FPYNM C Pa3fiNyHbIM KITMHNYECKM
TeueHnem OCHOBHOTIO 3a60neBaHNA 1 COMYTCTBYIOLLEN NaToNornen.

Marepuanbl n merogbl. B HayyHOM mccnegoBaHumM, NPOBEAEHHOM B PervoHasbHOM
OHKOJIOTMYeCKOM oTaeNleHnn ArgpkabeiHCKOM LieHTpanbHOW 6onbHULbI A3epbanakaH-
ckon Pecny6nuviku, npyvHANM yyactue 124 nayueHTa C pakoMm »KenyaKa, NepeHecLmx Xu-
pypruyeckoe BMellaTenbCcTBO. 15 OLEeHKU OBLEero CoCToAHNA NaLUreHToB Obinn cobpa-
Hbl aHAMHECTUYECKE JaHHble, N3yYeHbl Pe3ybTaTbl KIMHUKO-1abopaToOpHbIX N UHCTPY-
MEeHTasIbHbIX UCCIIef0BaHWI, a TakXKe NPOBEAEHO XMPYpPruyeckoe fneyeHue.

Pe3ynbTaTbl 1 06CyxaeHMe. B pe3ynsTate NpoBeieHHOIO NCCIel0BaHNA YCTAHOBIEHO,
YTO Ha COBPEMEHHbIX dTanax pPasBUTUA XUPYPruKn, aHeCTe3NO0N0rMu U peaHMaTonorum
OTMeuvaeTCA HernocpeacTBEHHOE YNyylleHne pe3ynbTaToB ieueHns, YTO No3BONAeT Npo-
BOAUTb XUPYpPruyeckoe BMELIATENIbCTBO Yy GOJbLIMHCTBA MALMEHTOB C PakoM XenymKa.
BbinonHeHne pagmKanbHbIX XMPYpruyeckux onepauun y naunueHToB C PakoMm XKenyaka
MOET NPUBECTU K NMPOANIEHMIO CPOKOB BbI3JOPOBNEHMA 1 6e3peungMBHOro nepuoaa.
Hapsgy ¢ pa3paboTkoii HOBbIX MOAXOAOB K JIEUEHMIO MALMEHTOB JAaHHOW KaTeropun n3-
yuyeHune pe3ynbTaToB NeveHUsa ABAAETCA OQHUM U3 MPUOPUTETHLIX HanpaBneHUn coBpe-
MEHHOW HayK/, OQHOBPEMEHHO HaMpaBEHHbIX Ha BHeApeHUe 3$deKTMBHbIX Npodurnak-
TUYECKNX Mep B MOBCEAHEBHYIO KITMHNYECKYIO MPAKTUKY.

KnioueBble cnoBa: pak Xesyaka, SHOOCKONMYeckoe 006CnefoBaHNE, MHTPAONePaLMoH-
Hasi buoncua
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Abstract

Purpose. Study direct and long-term results of surgical treatment patients with
gastric cancer of different age groups with different clinical flow of a basic disease and
concomitant pathology.

Materials and methods. In probe it is included 124 patients with gastric gastric cancer
were on hospitalization and operated in branch of on Interregional department of
oncology of Agjabedi. For an assessment of general condition of patients anamnestic
data, outcomes of clinical-laboratory and instrumental research techniques are studied.
Results and discussion. As a result of conduced probe it is established, that at the present
stage development of surgical activity, anesteziological maintenance, reanimation
measures improvement of operating treatment for dominating figure submultiple with
gastric cancer allows is marked. Realization of radical operations of elderly and senile
age stipulates curing and increase duration without the recurrent season. For modern
science, along with the development of new approaches to the treatment of this category
of patients, the study of treatment outcomes is also one of the priority directions. This
also serves the purpose of implementing effective preventive measures into daily clinical
practice.

Keywords: gastric cancer, endoscopic examination, intraoperative biopsy

B BBEJEHWUE

Pak »kenyaka (P’K) ctabunbHo ocTaeTcs Hanbonee YacTo BCTPEUYaeMbIM OHKOSOrnYe-
CKMM 3aboneBaHNEM B pPa3fIMUHbIX PermoHax mupa [6], B Tom uncie n B AzepbangxaHe, B
yacTHocTy B LleHTpanbHOM agMMHUCTPATUBHO-TEPPUTOPUANbHOM PErnoHe pecnyonuku.
BblcoKre nokasaTtenu 3aboneBaemMocT U CMEPTHOCTU OT YKa3aHHOWM naTonoruu genatot
npobnemy PX aktyanbHoli Bo Bcem mupe [1]. OgHorognyHas netanbHOCTb COCTaBnAeT
60% [3-5]. ¥ 82,3% nauymeHToB ¢ PX, noctynawowmx B OHKOCTaLMOHap, KOHCTaTUpyeT-
ca lll n IV ctagma pacnpocTpaHeHHOCTY NpoLecca BCNeacTBMe NO34HEN BbIABNAEMOCTU
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Pe3ynbTaTbl XMpYpruyeckoro neyeHns naLMeHToB C PakoM XKenyKa B MeXPermoHasbHOM
oTAeneHnmn oHKonornm LieHtpanbHon 60nbHNLbI AraxabeanHcKoro paioHa AsepbaiaxaHckon Pecnybnukm

3110KayecTBeHHoN natonoruu [2]. Npu 3Tom 5-neTHAA BblXKMBAaEMOCTb B OHKOYUpPeKAeHW-
AX cocTaBnaeT 32%, a B 06Lexnpypruueckmx ctaumnoHapax — 18%. JaHHbi GakT noguep-
KnBaeT HeobxoaMMOoCTb NPOBEAEHUA JleUeHNA B CMeLnan3npoBaHHbIX yuypexaeHnax,
TaK KaK TO/IbKO B OHKOCTaLMOHapax NPOBOAMTCA afileKBaTHOe CTaanpoBaHme npolecca u,
COOTBETCTBEHHO, afleKBaTHbI 0OBbEM U XapaKTep XUpypruyeckoro BmellatenbcTea. Kpo-
Me TOro, B OHKOCTaLMOHapax BO3MOXHO OCyLleCTBIeHNe NpeeMCTBEHHOCTM NeyeHnsa Ha
BCEX 3Tanax pa3BUTuA 6onesHu.

B LIEJIb NCCNEAOBAHUA

l/l3yqu|/|e HenocpeacTBeHHbIX N OTAANIEHHbIX Pe3yNibTaTOB XNPYPrnyeckoro nevyeHna
NauneHTOB C PaKOM XejlyAKa pPa3HbIX BO3PaCTHbIX rpynn C pa3jinyHbIM KNMHNYECKNM Te-
YyeHMeM OCHOBHOTO 3aboneBaHmA 1 COI'IyTCTByIOU.leVI naTonornemn.

B MATEPWAJIbl U METObI

B nposepeHHoON paboTe Mcnonb3oBaHbl pe3ynbraTbl KOMMNEKCHOro obcnefgoBaHuA
N XUpypruyeckoro nedeHuns 124 nauymeHToB ¢ PPK, HaxoAMBLUMXCA Ha CTaLMOHAPHOM Jle-
YeHNK, MONYUUBLLNX XMPYPrUYECKoe SleueHre 1 NOABEPTHYTbIX AMHaMUYeckomy 6roxu-
MMYEeCKOMY MCCIefOBaHMIO KPOBU B MpPeA- 1 NocneonepaLMoHHOM Neprofax B Mexpe-
rMoHanbHOM oTaeneHun oHkonorum LIb ArgkabenmHckoro paioHa AsepbaiifKaHCKom
Pecny6nukm B nepuog c 2016 no 2023 r. BKAOUUTENBHO.

B 1abn. 1 BbiBeeHO pacnpefeneHune naLMeHToB Mo Moy 1 BO3pacTy.

Kak BmgHo 13 T1abn. 1, 4 (5,55%) npoonepupoBaHHbIX MaLMeHTa C pakom enya-
Ka Haxogunucb B BO3pacTHow rpynne Ao 40 net, 25 (6,21%) - 41-50 neT, 31 (23,36%) -
51-60 net, 54 (45,35%) — 61-70 net 1 10 (19,53%) 6bIn cTaple 70 net. Bcero My umH ¢
pakomM 06040UYHON KNWKK 6b110 91 (61,86%), KeHWUH — 57 (38,14%). OcHOBHaA YacTb Na-
umeHToB ¢ PX 66111 NnpeacTaButenamm Myckoro nona — 93 (77,42%). bonbwmnHcTBO Nauu-
eHToB ¢ P?K Haxoaunocb B Bo3pacTHoW rpynne ot 51 roga ao 70 neT, uto coctasmno 77,59%.

Bcem nauyveHTaM TpagULMOHHO MPOBOAUNIOCH OOLIEKNMHMYeCKoe ob6cCneaoBaHme
(onpoc, ocmoTp, Nanbnauus, NepKyccusa), No3sossaioLiee oLeHUTb obLiee coCToAHME Na-
LMeHTa, BblpaboTaTb NNaH UCCNefoBaHUA U TaKTUKY BefleHuA. B pa3pag Heobxogumoro
nccnegoBaHUA BXOAMNO KOMIMIEKCHOE MHCTPYMEHTaNbHOe, BKNloUaBLlee B cebs peHTre-
HOCKOMMIO Nerknx, KOHTPaCTHOE PeHTreHoNormMyeckoe nccsiefoBaHne OpraHoB »enyaou-
HO-KMLLIEYHOrO TPaKTa, 330¢$aroracTpoCKomnmIo 1 KOMOHOCKOMMIO C NpULeNbHON broncu-
ell, ynbTpa3BYyKOBY0 TOMOrpaduio napeHXmMmaTo3HbIX OpraHoB, MMMdoy3nos 3abpioLnH-
HOro MPOCTPAHCTBA, a TakXKe onpefeneHne CMMNTOMa «KOKapAbl» B NPOeKLUN »Kenyaka.
[na yTouHeHna AnarHo3a npy BTOPUYHOW ANArHOCTMKe NPou3BoamMnacb KOMnbloTepHas
Tomorpadua. Y nogasnstowero 60bWMHCTBA UCCNIeA0BaHHbIX NauneHToB (98,02%) pak
6611 BepUULMPOBAH Ha 3Tanax feyeHnsa NocpeacTBOM MOpdONOrnMYecKkoro ncciegqoBa-
HWA SHOOCKOMMYECKOro Ui onepaLoHHOro matepuana. Kak npasmno, npu HepesekTa-
6enbHOM npouecce Mbl CTPEMUNKCL MOATBEPAUTL MaToMopdonornyeckre pesynbratbl
SHAOCKOMUYeCKon 6ruoncun onepaumoHHON, NpefocTaBnstowen 6onee WMPOKNE BO3-
MOXXHOCTW ANA npuuenbHoro 3abopa 6uonTtata. PacnpeneneHune nauyneHTos ¢ PXK B 3aBu-
CUMOCTY OT pe3yNnbTaToB MOPPONOrnMYecKkoro UCCnefoBaHuA NpmBeeHo B Tabn. 2.

MpuunHon oTcyTcTBUA PakTa MopdONorMyeckoro NOATBEPXKAEHNUA AMarHo3a y He-
KOTOPbIX MaUNEHTOB ABAANOCb UX TAXENoe COCTOAHME, He MO3BoJALlee BbiMOMHUTD
npegonepaunoHHoe 3HLoCKoNMYeckoe obcneoBaHNe, U HEBO3MOXKHOCTb NPOBeAEHMA
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Ta6nuua 1
Pacnpepenexmne naunenTtos ¢ PXK no nony n Bospacry
Table 1
Distribution of patients with gastric cancer by gender and age
Bospacrt Mon A6c. u. %
M 2 1,61
20-40
bt 2 1,61
M 13 10,5
41-50
X 12 9,69
M 28 22,58
51-60
X 3 2,42
M 43 34,68
61-70
X 1 8,85
M 7 5,64
71 n 6onee
X 3 2,42
Bcero 124 100
Ta6bnuuya 2

PacnpepeneHuns nayneHTos ¢ PXK B 3aBUCMMOCTI OT FTMCTOCTPYKTYPbl ONyXonn

Table 2

Distribution of patients with gastric cancer depending on tumor histostructure

AnarHos Bcero IuncrocTpyKrypa onyxonun
Bbicokogudde- | YmepeHHo- Huskoaudpde- Hepguddepen- Heuccnepgo-
peHumpoBaHHasA AuddepeH- | peHUUPOBaH-  LMpPOBaHHasA BaHO
afleHoKapL,. LMpoBaHHaA | HaA afieHo- afleHoKapL,.
afleHoKapL. | Kapu.
A6c. u. A6c. u. A6c. u. A6c. u. A6c. u.
% % % % %
PX 124 21 41 46 14 2
16,94 33,06 371 11,29 1,61
Ta6bnuuya 3
YacToTta nokanusauum npouecca y naumeHToB ¢ PXK
Table 3
Frequency of process localization in patients with gastric cancer
JNokanusauyma A6c. u. %
KapavanbHbi otgen 7 5,65
Teno xenyaka 14 11,29
AHTpanbHbIN oTAEN 103 83,06
Bcero 124 100

WHTpaonepaumnoHHoi uoncum. B aTmx cnyyasx ocHoBaHveM ANiA YCTaHOBEHWA AMarHo-
3a paka CYXWUnu pesynbTaTbl 4OOMNEPALNOHHONO KVHUYECKOrO Y MHCTPYMEHTANbHbIX
MeTof 0B 06CNeflOBaHNSA N MHTPAOMEPALMOHHOW PeBU3NN.

PacnpegeneHve nauneHToB ¢ PX no fiokanusaumm pakoBoro NopaxkeHuns oTobpakeHo
B Tabn. 3.

Kak BUAHO 13 Tabn. 3, y OCHOBHOI YaCTV ONepPUPOBaHHbIX MAaLNEHTOB pakoBas omny-
XOJib pacnonarafnacb B aHTPanbHOM OTAENE, Y MEHbLIEro UYNC/a NaUMEHTOB — B TeNe, U,
HaKoHeL, NMlWb Y 7 NaLMeHTOB OHa JIOKann3oBanach B KapanaibHOM OTAese XenyaKa.
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Pe3ynbTaTbl XMpYpruyeckoro neyeHns naLMeHToB C PakoM KenyAKa B MeXPermoHasbHOM
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PacnpepeneHmne nauymeHToB ¢ PXK no ctagnam 3abonesaHna npruBeaeHo B Tabn. 4.

MaumeHTbl ¢ PXX no KnuHMuyecknm ctagnam 3aboneBaHnAa pacnpenenieHbl Ha OCHOBa-
HUW KaK pe3ynbTaToB MHTPaonepaLioHHOW PEBU3MM 1 3aK/toueHNa Mopdoormyeckoro
nccnepoBaHMA YAaneHHOro npenapara, Tak U JaHHbIX KOMMIEKCHOro AoonepaLioHHO-
ro obcnenosaHua. CtagunHOCTb 3aboneBaHnA yCcTaHaBNMBanacb B 3aBUCMMOCTU OT pac-
NPOCTPaHEHHOCTU 3/10KaYeCTBEHHOrO OMYX0J1IeBOro NpoLecca CornacHo o6LenpuUHATON
MeXJyHapoaHou kKnaccudumkaumm ctagninHocty PXK no cucteme TNM.

WNTaK, npeobnagatowwee 60MbWMHCTBO NaumeHToB ¢ PPK obpatnnmcb unm 6binm Ha-
npaeJ/ieHbl B OHKOJIOrMYecKoe yupexaeHue Ha 6onee nosgHMX CcTagusax 3abonesaHus.
Kak BngHo u3 T1abn. 4, 3 124 nayneHTOB CO 3/I0KaYeCTBEHHbIMY OMYyXONAMU XKenyaka Yy
47 (37,9%) 6bina yctaHosneHa lll (T3N1M0, T4N1M0), ay 76 (61,29%) - IV (T3N1M1,T4N1M1,
T4N2M1) KnnHWYeckas ctagua 3abonesaHus. Jinwb y 1 naumerTa (0,81%) 6bina KOHCTaTH-
poBaHalll (T3N0M0) cTapusa 3aboneBaHuA. Heo6xoagnumo oTMeTUTb, UTo KO3GPULIMEHT OTHO-
LeHWA ymcna naumeHToB ¢ PK ¢ IV knuHnyeckon ctagmen onyxoneBoro npouecca K Ynciy
naumeHToB c lll KnnHnyeckon ctagnen paseH 1,62.

Takum o6pazom, onpegensatoLas YacTb NPOONepPMPOBaHHbIX MALMEHTOB B YCIIOBUAX
MeXpernmoHanbHoro ctaumoHapa — 123 (99,19%) noctynunm B OHKOCTaLMOHap Npu Ha-
nnynm [l v IV KnuHnyeckon ctaaumn 3abonesaHus.

PacnpepeneHne nayneHToB ¢ PXK B 3aBMCMMOCTM OT HaniMumnA MeTacTa3oB B MeYeHn nNo
pe3ynbraTam MHTpaonepaLnoHHON peBn3nm oTobpakeHo B Tab. 5.

Ta6bnuua 4
PacnpepeneHune nauvnenToB ¢ PXK no ctraguam 3a6oneBaHus
Table 4
Distribution of patients with gastric cancer by disease stage
Cragus A6c¢. u. %
TNM, 1 0,81
T,N,M, 35 28,22
T,.NM, 12 9,68
T,N,M, 37 29,84
T,.N.M, 34 27,42
T,.N,M, 5 4,03
Bcero 124 100
Ta6bnuuya 5
PacnpepeneHmne nauveHToB ¢ PXK B 3aBMCMMOCTU OT HaNIMUYMA MeTacTa3oB B NeYeHn
Table 5
Distribution of patients with gastric cancer depending on the presence of liver metastases
MeTacTas B neueHb
B npasyio | B neByio MHoXecTBeHHOe B o6nactn BopoT H
e BbIABJIEHO
OwvarHo3s | Bcero ponio [onio nopa)keHue Ne4yeHN | neveHu
A6c. u. A6c. u. A6cC. u. A6c. u. A6cC. u.
% % % % %
1 1 3 3 116
PK 124 0,81 0,81 2,42 242 93,54
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Ta6bnuua 6

YacToTa 1 cTeneHb BbIpa)KeHHOCTUN OC/IOXKHEHHbIX popm PXK

Table 6

Frequency and severity of complicated forms of gastric cancer
OcnoxxHeHusa CreneHb Bblpa)eHHOCTN A6c. u. %
CTeHo3 KomneHcnpoBaHHbI 43 50,59
(62 naumenTa) [leKoMneHCpPoBaHHbIN 19 22,35
KpoBoTeueHue Ckpbitoe 11 12,94
(17 naumeHToB) MpodysHoe 6 7,06
MNepdopaumna HenpukpbiTas 4 4,71
(6 nauneHToB) MpuKpbITas 2 2,35
WToro 85 100

AHanu3 nonyyeHHbIX pe3ynbTaToB MHTPaonepaunoHHON PEBU3NN NOKa3an Hanuune
MeTacTa3npoBaHuA B neueHb y 8 (6,46%) naumeHToB ¢ PXK. Takum obpa3som, n3 124 npo-
onepuvpoBaHHbIX NaumneHToB € PPK y 14 ycTaHOBNEHO Hanmnune BTOPUYHbBIX U3MEHEHUI B
neyeHu, 4YTo coctasnsaeT 5,56% ot obuwero un 10,14% oT uncna naumeHToB ¢ IV KnuHnye-
CKOW cTagven 3aboneBaHus.

3auactyto gnarHo3 PX yctaHaBnuBaeTca nocsie NpUcoeguHeHnsa pasinyHom cTeneHmn
BbIPaXEHHOCTU U TAXKECTU OCSIOXKHEHUI OCHOBHOTO 3aboieBaHmMs, NOOYANBLUMNX NaLUeH-
TOB 06PATUTLCA B CTaLMOHap. B CBA3M C 3TUM HepeaKo BO3HMKAET BOMPOC O NpoBeAeHUN
CPOYHOW, @ NOPON N SKCTPEHHON onepaunn. bonbWNHCTBO NaumneHToB ¢ PXK noctynunnm
B HLLO ¢ 0CNOXXHEHHbIM KNMHNYECKUM TeueHneM. Mpn Takux OCNOXHEHNAX, KaK CTEHO3,
KpoBOTeUeHMe, NPOBOANINCL KOHCEPBATVBHbIE MEPONPUATUA N B 3aBUCMMOCTN OT 3¢-
¢deKTa NpoBeeHHOro JieueHNs Bbioupanach JanbHellwan TakTKa JlIeYeHUs KOHKPETHOTO
nauueHTa. B Tabn. 6 npefcTtaBneHbl pe3ynbTaThl aHanM3a OCNOXHEHUA OCHOBHOIO Npo-
ueccay 85 nmaumeHToB ¢ PX.

M3 124 naymeHToB c P?Ky 85 (68,55%) 0TMeUeHO OCNOKHEHHOE TeUeHre OHKOornYe-
ckoro 3aboneBaHusi. Hanbonee yacto BCTpeyaowmmMca ocnioxHeHem PXK asnancs cre-
HO3. B Hawem nccnepgoBaHum oH Obin BbiAB/EH ¥ 62 NaLMEHTOB, YTo cocTaBuno 50% ot
obuwero yncna nayneHTos ¢ PXK 1 72,93% oT uncna naLumeHToB C OCTIOXKHEHHBIM TeUeHNneM
3/10KayeCTBEHHOW naTonorum xenyaka. KposoteueHune pasnnuyHom cteneH MHTEHCUBHO-
CTV Habnopganock B 17 cnyyasx, uto coctasnset 13,71% ot obuiero uncna naymeHToB C
P11 20,01% oT uncna naumneHTOB C Pa3INYHOIo BUAa OCNIOXHeHnaMK. Mepdopauma 3no-
KaueCTBEHHOI OMyXOoJn Xenyfika — Hanbosnee oTAryarwlLee COCTOSHNE NaumMeHTa OCNOX-
HeHue, Tpebyolee 6e30TnaraTefIbHOro XMPYpPruyeckoro BMellaTenbcTBa. B Hawmx Ha-
6ntofieHnAxX 6bINI0 KOHCTAaTUPOBAHO 6 CllyyaeB 3TOMO OCIIOXKHEHNUA, YTo cocTaBumo 4,84%
oT obLero KonnyecTtsa nauneHToB ¢ PXX n 7,06% oT uncna naumeHToB C OCNOXKHEHHbIM
TeYeHnemM OCHOBHOIO 3a00neBaHus.

Kpome Toro, Heo6xoiMMO OTMETUTb, YTO Y YacTK NaumeHToB ¢ PX 6bino yctaHOBNEHO
Hanunume 2 1 6osee OCNOXHEHN OCHOBHOTO 3aboneBaHus. PacnpepeneHue nx B COOTBET-
CTBYIOLLMX BblLLEeYKa3aHHbIX TabnyLax npoBeeHo No KNnHuYeckn 6onee foMUHMpYoLLe-
MY OCJIOXKHEHMIO OCHOBHOTO 3aboneBaHus.

Pacnpepenexne nauymenToB ¢ PK no npounsseneHHon onepauyun B 3aBUCUMOCTU OT
NoKanmn3aLmm 3f10KkayecTBeHHON OMyxonuy nprBeaeHo B Tabn. 7.
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Ta6bnuua 7

PacnpepeneHne nauneHToB ¢ PXK B COOTBETCTBUM C NPOBEeAEHHbIM ONepaTNBHbIM le4eHneM

B 3aBUCMMOCTY OT NIOKanusaLum pakoBoro npowecca

Table 7

Distribution of patients with gastric cancer according to the surgical treatment performed, depending
on the location of the cancer process

Onepauun
Jlokanusauyma PagukanbHble MannnaTtnsBHblie Mpo6Has nanaporomus
A6c¢. u. % A6c. u. % A6c. u. %
y Cy6ToTanbHas AncTanbHas
AHTpanbHbIN peseKLyA Kenyaka fpeHupyiolne onepauyun
otpen
41 33,06 62 50,0 - -
FacTpakTomua [ peHuvpyiowme onepaymmn
Teno xenynka 7 5,65 5 4,04 2 1,61
KapamanbHbiit FacTpakTomuA CumnToMaTnyeckne
oTaen 4 3,22 2 1,61 1 0,81
Bcero 53 41,93 69 55,64 3 2,42

MNaumveHtam c PPK B 3aBMCMMOCTM OT SloKanm3auum m pacnpoCTPaHEHHOCTM 3/10Ka-
YeCTBEHHOro Mpouecca BbINOJIHEHbI PA3/IMYHOrO TUNa M BMAA OnepaTMBHble BMeLla-
TenbcTBa. 53 (41,93%) naumeHtam c P’K npoBefeHbl paanKabHble XUpypruyeckie sMme-
LaTenbCcTBa, NPY 3TOM y 4 naumeHToB 6bina guarHoctmpoBaHa IV ctagus 3aboneBaHus
BCNEACTBME HANIMUMA Y HAX METACTa30B B OOJbLUON CaNbHUK.

MannuatMBHOro xapaktepa onepauun npomvsseneHsl y 69 (55,64%) naumeHTos. MNpu
HeonepabeslbHOM pake KapAuaibHOro otaena xenyaka B 2 (2,9%) cydyasx HanoXeHa
ractpoctoma no metodam Kagepa v Butuens, no 1 cnyyaro cooTBETCTBEHHO. Y 3 (2,42%)
nauveHTOB ONnepaTNBHOE BMELLIATENIbCTBO 3aBEPLUMIOCH NPOOHO NanapoToMuen.

MNMocne onepauun ymepno 4 (3,22%) nauyuenta ¢ PX. NpuynHon cmepTy B 04HOM Chy-
yae 6bl1la TPOMOO3MOOSINA IETOUYHON apTEPUK, @ BO BTOPOM — OCTpasi CepAeYHO-COCYan-
CTasA HeJoCTaTOYHOCTb. B nepBom ciyyae no noBofy CTEHO3UPYIOLEro paka aHTPasibHOro
oTaena xenyaka bbinia npoBefeHa cybToTanbHas gucTanibHas pe3ekums XesyaKa no Knac-
CUYECKOI METOAVKE, a BO BTOPOM — BCNIEACTBME Hepe3eKTabenbHOro paka aHTpasibHOro
oTAena »enyfaka, OCIOKHEHHOTO AeKOMMEHCMPOBAHHbIM CTEHO30M, BbIMONHEHA Naniu-
aTUBHO-ApeHMpytoLwan onepaunsa. B 2 cnyyaax npnumMHom cmepty CTany noavopraHHas
HeJOoCTaTOYHOCTb, KPOBOTEYEHME BC/IeACTBME HECOCTOATENbHOCTM B OQHOM Cllyyae nu-
LLeBOAHO-TOLLEKMNLLEYHOTO aHAaCTOMO33, a B A PYrOM — MULLLEBOAHO-XENYA0UYHOr0 COYCTbA
nocne raCTPIKTOMUN 1 MPOKCMMANIbHOW pe3eKLUnn XenyaKka COOTBETCTBEHHO.

B 3AK/TKOYEHUE

B pe3ynbraTe NpoBeAeHHOro UCCNeA0BaHUA YCTaHOBIIEHO, YTO Ha COBPEMEHHOM 3Ta-
ne pasBuTUA MeaULUHCKON UHGPACcTPYKTypbl B LleHTpanbHO-ApaHCKOM pervoHe BO3-
MO>KHO MpoBefieHre crneurannu3npoBaHHOro onepaTMBHOIO JleyeHns y npeobnagatoLe-
ro umcna nauveHToB ¢ PXK. MpoBeaeHne paankanbHbIX onepaunii y naLMeHToB C pakom
[AaHHOWN NoKanu3auuy obycnoBAMBaAET U3NIeUEHME 1 YBENUUYMBAET NPOLOSIKMTENBHOCTb
6e3peuunarBHOro nepropa.
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Ana coBpemMeHHON MefUUMHCKOW HayKu Hapsay C pa3paboTKoi HOBbLIX MOAXOAOB B
NeYeHNn YKa3aHHOTO KOHTUHIEHTa MaLMEeHTOB U3yUeHre pe3ynbTaToB NedeHns ABnseTca
NPUOPUTETHLIM HanpaBieHneM, NPeceayoWrM TakKe LieSib BHEAPEHWS B NMOBCeAHEB-
HYI0 KIIMHUYECKYI0 MPaKTUKY 3GGeKTUBHBIX NPOGUIAKTUUECKUX MePONPUATUIA.
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Pesiome

BBegeHue. B pamkax HacToAwel paboTbl NpoBeAeH BCECTOPOHHWIA aHANN3 PEHTIEHO-
AHATOMUYECKMX XapaKTePUCTUK XKenyaKa C yH4eTOM BO3PACTHbBIX, MOJTIOBbIX U KOHCTUTYLM-
OHaJIbHbIX 0COHBEHHOCTEN Kak B HOPME, Tak U NP Pas3fINUHbIX MaTONOrMUYECKUX U3MEHEHU-
AX CO CTOPOHbI eNYA0YHO-KMLLEYHOro TpaKTa.

Lienb. M3yueHre Bo3pacTHbIX 0COOEHHOCTE PEHTreHOAHAaTOMUV XenyiKa B HopMe 1 Npu
NaToNorMyecKnXx N3MeHeHnX, a Takxke paspaboTka anropntma guddepeHumnanbHom gna-
FHOCTUKU 3a6051€BaHUI XeNy[OYHO-KULIEYHOTO TPAKTa C yYETOM TUMOJNIOTMYECKNX XapaK-
TEPUCTUK NaLMeHTa.

Matepuanbl n metoabl. O6GbEKTOM HACTOALLEr0 UCCIIEA0BaHUS CTanun KINHUKO-Paano-
nornyeckre faHHole 300 NaunMeHTOB, NPOXOAMBLUMNX CTaLMOHAPHOE NeyeHre No NoBoay
pasnnMuHbIX 3a60N1eBaHUN KeNy[OUYHO-KMLIEYHOrO TpakKTa B MHOrOnNpoduabHOM Meau-
LUMHCKOM yupexaeHuu. Bospact obcnepyembix konebancs oT nepuoga HOBOPOXKAEHHO-
¢t go 70 net. [lns obecneyeHnsas 0ObEKTUBHOCTU N CTPYKTYPHOCTM aHann3a BblbopKa
6bl1a cTpaTudMUMpoBaHa Ha 3 rpynnbl. MepBas rpynna (koHTponbHas, n=100) BKtovana
nuy 6e3 AMarHoCTUPOBaHHbIX 3aboeBaHNIA XKeNy[OUYHO-KMLLEYHOTO TPaKTa, paBHOMEp-
HO MpefCTaBfeHHbIX MO MOy U BO3PACTy, U CIIYXKMa 3TasloHOM [nA onpeaeneHnsa Hop-
MaJibHbIX PEHTreHOaHaTOMMYeCKUX nokasaTenen xenynka. Bropas rpynna coctosana us
100 My>KUVH C YCTaHOBJIEHHbIMM FACTPOSIHTEPOIOTMYECKMM 3a00NEBAHNAMY, BKIIHOYas
XPOHWYECKNIA FacTPUT, A3BEHHYIO 60NIe3Hb XeNyaka 1 ABEHAALATUNEPCTHON KULLKK, a
TaK»ke HOBOOOPA30BaHMA Pa3NIMYHON 3Tnonornn. TpeTbsa rpynna Bktovana 100 KeHWwuH
C QHANOMMYHBIM CMEKTPOM NaTONOT .

PesynbraTtbl. B pe3ynbrate mccnefgoBaHWA BbIABNEHO, YTO PeHTreHoaHaToMuyecKue
napameTpbl Xenydka CyLecTBEHHO BapbMpylOT B 3aBMCUMOCTM OT BO3pacTa, rnona u
KOHCTUTYLIMOHANIbHOTO TUMa nauuveHTa. Y feTel Xenyaok MperMyLeCcTBEHHO KMeeT
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BEPTUKANbHYIO U YASIMHEHHY0 GOpPMY, Y B3POC/bIX — popMy, 613Kyto K J-o6pasHoi unm ¢
Bblpa’KeHHOW NoMNepeyYHol opreHTaLMen, Torga Kak y NoXumblx HabogaoTca NpU3HaKm
OMYLLEHWNSA XeNyKa N CHUKEHUE €ro MbILLEYHOTO TOHYCa. Y My>KUUH Yalle AMarHoCcTupo-
BasICA YANMMHEHHbIN XeNyoK C BblPaXKeHHOWN KPVBU3HOM, B TO BPEMS KaK Y XKEHLLUH Xeny-
NOK 6b151 60/1€€ KOMMAKTHbIM.

BbiBOAbI. YCTaHOB/EHbI 3HaUMMble KOpPensauun Mexgy MopdomMeTpuiecknmm napame-
TpaMm >KenyaKa ¥ aHTPOMOMETPUYECKUMI AaHHBIMU MaLMEHTOB, YTO OOOCHOBbLIBAET He-
06X04MMOCTb yyeTa 3TnX GaKTOPOB Npu AMArHocTrke. Ha ocHOBaHMM 3TUX AaHHbIX pa3pa-
60TaH AMarHoCTUYECKNiA anropuTM, KOTOPbI NOBbILWAET TOUHOCTb PEHTTEHOSIOrMYECKON
LOMarHoCTMKM 3aboneBaHnii XenyaKa U cnocobCTBYeT NepcoHanm3aumm obcneqoBaHms n
neyeHVs NALNEHTOB C MATONOMUAMMN XeNTyJOUYHO-KULIEYHOro TpaKTa.

KnioueBble c/ioBa: peHTreHOaHaTOMUS, XeNny[oK, TUMOMOrs, BO3PacT, 4MarHOCTMKa, Xe-
NY#OYHO-KMLLIEYHDBIV TPAKT, aNrOpUTM, MONOBbIE PA3NINYMS
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Abstract

Introduction. In the framework of this work, a comprehensive analysis of the X-ray
anatomical characteristics of the stomach was carried out, taking into account age, sexual
and constitutional characteristics, both normal and with various pathological changes
from the gastrointestinal tract.

Purpose. The study of the age-related features of gastric X-ray anatomy in normal and
pathological conditions, as well as the development of an algorithm for the differential
diagnosis of gastrointestinal diseases, taking into account the typological characteristics
of the patient.

Materials and methods. The object of this study was the clinical and radiological data of
300 patients undergoing inpatient treatment for various diseases of the gastrointestinal
tract in a multidisciplinary medical institution. The age of the subjects ranged from the
newborn period to 70 years. To ensure the objectivity and structurality of the analysis,
the sample was stratified into three groups. The first group (control, n=100) included
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people without diagnosed gastrointestinal diseases, evenly represented by gender and
age, and served as a reference for determining normal X-ray anatomical parameters of the
stomach. The second group consisted of 100 men with established gastroenterological
diseases, including chronic gastritis, peptic ulcer of the stomach and duodenum, as well
as neoplasms of various etiologies. The third group included 100 women with a similar
range of pathologies.

Results. The study revealed that the X-ray anatomical parameters of the stomach vary
significantly depending on the age, gender and constitutional type of the patient. In
children, the stomach mainly has a vertical and elongated shape, in adults it has a shape
close to a J-shape or with a pronounced transverse orientation, while in the elderly there
are signs of gastric prolapse and a decrease in its muscle tone. Men were more likely to be
diagnosed with an elongated stomach with pronounced curvature, while women had a
more compact stomach.

Conclusion. Significant correlations have been established between the morphometric
parameters of the stomach and the anthropometric data of patients, which justifies the
need to take these factors into account in the diagnosis. Based on these data, a diagnostic
algorithm has been developed that improves the accuracy of X-ray diagnosis of stomach
diseases and helps to personalize the examination and treatment of patients with
gastrointestinal pathologies.

Keywords: X-ray anatomy, stomach, typology, age, diagnosis, gastrointestinal tract,
algorithm, gender differences

W BBEOEHWE

CoBpemeHHan racTpo3HTEPONOrnA 1 paguonorusa TpebyloT 6onee TOUHOW N NHAU-
BMAYaNM3NPOBaHHONM AMarHoCTUKN 3aboneBaHnin XenyfouyHo-KuleyHoro TpakTa (KKT),
yuuTbiBatoLen Kak mopdonornyeckune, Tak n gemorpadpuueckme napameTpbl NaymneHTa.
B yacTHOCTW, XenyoK — opraH, CTPYKTypa KOTOPOro 3HauMTeNnbHO M3MeHAETCA C BOo3pac-
TOM 1 NoJ BAVAHMEM Pa3fNYHbIX NaToNOrMyecknx npoueccos. OfHaKo, HECMOTPA Ha Wn-
pOKOEe NpUMeHEHNE PEHTTEHONOMMYeCKUX METOA0B, OTCYTCTBYIOT CUCTEMATU3NPOBaHHbIE
noaxofbl, NO3BONAOLLME YUNTLIBATb TUMOMNOTMYECKME U BO3PACTHble 0COOEHHOCTM CTPO-
eHNA XenyaKa B AnarHocTnyeckom npouecce [1].

CoBpeMeHHble MeToabl ANarHoCTUKN 3aboneBaHnin XKKT TpebytoT NHTErprpoBaHHO-
ro NofxoAa, y4YMTbiBaloLLEro He TOSIbKO NaToNIorMyeckne N3MeHeHUs, HO U KOHCTUTYLINO-
HanbHble, feMorpaduyeckre n Bo3pacTHble 0cCO6eHHOCTV aHaToMUK Xenyaka. HecmoTpa
Ha nporpecc B aHAocKonuu 1 KT-guarHocTuke, posib PEHTreHONOMMYeCcKux MeTo10B, 0COo-
6eHHO € y4ueToM BO3pacTHOM 1 TUMONIOTMYECKON N3MEHYMBOCTN, OCTAeTCA HeJOCTaTOUHO
ocBeleHHom [2].

WccnepoBaHma nokasbiBatoT, UTo popMa, MONOXKEHVE 1 pa3Mepbl XKeslyAKa CyLeCcTBeH-
HO 3aBKCAT OT BO3PaACTa, NOJa U aHTPONMOMETPUYECKUX NapaMeTpoB. Tak, y rpyaHbIX feTeln
XenyaoK UMeeT BbITAHYTO-Tpy6uaTyio GopmMy 1 pacnonoxeH ropuaoHTanbHoO; Y MOXKMUIbIX
NaumveHTOB OH YAJIMHEH, CKNAAKWU CIM3NCTON YIJIOLWAOTCA, ra3oBbll My3blpb CTAaHOBUTCA
BbITAHYTbIM, @ NepucTanbTrka — ocnabneHHom [3].

B aHaTOMMuyecKoMm nccnefoBaHUmM Cpean B3POC/biX 1 SMOPUOHOB BbiAB/IEHbI Bapua-
LUun Xenyfka No BepTMKanbHOWM 1 nonepeyHon ocam, Gopmbl KnaccndurumpoBaHbl Kak
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J-o6pasHble, unNUHAprYecKue, NonymecaUeBraHbIE U Ap. YCTaHOBMIEHO, UTO ANIUHA Xe-
nyaka n 66nblian KpMBM3Ha CTaTUCTUYECKM 3HaUMMO Gonblue y My»KUmnH. PocT xenygka
Koppenupyert C recTaMoHHbIM BO3PacToOM, YUTO OCOOEHHO BaXXHO A/1A ANArHOCTUKUN BHY-
TPUYTPOO6HbIX aHOManui [4].

PeHTreHoaHaTOMKA XenyfKa ABNAETCA BaXKHENLLMM KOMNOHEHTOM B IMAarHOCTMKeE 3a-
6oneBaHu MKKT, yuntbiBas 3HaunTeNbHble Baprau MopdOonormyecknx Xxapaktepuctmk
B 3aBMCUMOCTM OT BO3pacTa, Mona 1 Tuna TenocnoxeHna naureHTta. CoBpeMeHHble nccne-
[OBaHWA, NpoBefeHHble KaK 3apybexHbIMY, Tak U Y30eKCKMMU yueHbIMU, NMOATBEPKAAI0T
Heo6xo0ANMOCTb yyeTa 3TUX GaKTOPOB AN1A MOBbILEHUA TOYHOCTVN ANArHOCTUKA Y NHAU-
BMAYyanmsaumm nevebHbIx nogxonos [5].

MexxgyHapogHble nccnefoBaHUA MoKasanu, YTo NonoBble U BO3pacTHble 0COBEHHO-
CTW CyWeCTBEHHO BAUAIOT Ha Gopmy, MonoxeHne 1 GyHKUMOHaNbHOE COCTOSHUE »Kenya-
Ka, 1 3TO OTpa)aeTca Ha KNUHUYECKMX NPosaBneHnAx 3abonesaHuin MKKT. MyumnHbl yalle
VMEIOT YASIMHEHHBIN XenyoK C BbIpaXKeHHOW KPUBW3HOW, TOrAa KakK Y XeHLUWH »enyaokK,
KaK npasuno, 6onee KOMMaKTHbIN. Moxunble NaumeHTbl AEMOHCTPUPYIOT TEHAEHLUMNIO K
ONYyLLEHNIO XeJlyAKa U CHUXKEHWIO TOHYCa ero CTEHOK, YTO 3aTpyAHAET ANAarHoOCTuKY [6, 7].

B nccnegosaHmm Ha KT nokasaHo, uto BMI, nigekc MNMoHpep (P1) n Bo3pacTt no3sonsAtoT ¢
BbICOKOW TOYHOCTbIO MpefCcKka3blBaTb Pa3Mepbl 1 PacroNoXeHre XenyaKa, UTo BaXkHO AJ1A
TOYHOrO pacyeTa pagnaLiOHHON 03bl B OHKonoruu [8].

MeTon [BOMHOrO KOHTPacTUpOBaHUA obecrneuyrBaeT BbICOKYIO pa3pellatoLlyto Cro-
COOHOCTb, MO3BOSIAA BbIABNATH JaXKe MUHUMaJIbHble MAaTONOrMYecKme N3MeHeHNA: racTpu-
Tbl, 3P0O31K, MENKMNE A3BbI U OMYXONW, HELOCTYMHbIE NPU TPAAULMOHHbIX PEHTreHOrpam-
Max. HecMoTps Ha npenmyLLecTBa SHAOCKOMMWM, PEHTIeH OCTAeTCA BaXKHbIM KOMMOHEHTOM
KOMMneKca nccnenoBaHuin, ocobeHHo Korga Heobxoamm 0630p Bcet mopdonorum u To-
norpacduu opraHa [9].

B Y36ekuncTaHe B 2025 r. 6bina ony6nrkoBaHa paboTa o Tonorpadun, aHaToMmunm, rmcTo-
norun n MopbomeTpun KenyaKa SKCrepuMeHTasnbHbIX KPbIC C BO3PacTHOW rpafjauuvein —
UNNCTPaLMA UHTepeca K BO3pacTHOM Mopdonorum »kenyaka Ha stane dyHaameHTanb-
HbIX nccnefoBaHuiA. B paboTe y36eKCKMx yueHbix, ony6nnkoBaHHom B 2024-2025 rr., oc-
BeLleHbl BO3pacTHble MOPHOPYHKLMOHANIbHbIE OCOOEHHOCTN CTPOEHMA XKesyaKa, BKIto-
yan CJIou CNIM3NCTON, NOAC/IN3UCTON U MblLLEYHOI 060JI0UEK, a TaKXKe NOrKa OLEeHKM n3-
MeHeHu npu natonorum [10].

AKTyanbHOCTb [aHHOrO HanpaBfeHUA MOATBEPXKAAeTCA WNCCNeOBaHUAMY, B XoAe
KOTOPbIX MPOBOAUIN BCECTOPOHHUI aHann3 MopdONOrMyecknx 3MeHeHuin xenyaka ¢
YyUYeTOM aHTPOMOMETPUYECKNX AaHHBIX 1 BO3PACTHbIX 0COBEHHOCTEN Y NaLNeHTOB MeCT-
How nonynauun. B aTnx paboTtax noguepKmBaeTca BAMAHME KOHCTUTYLIMOHASIbHbIX TUMOB
(acTeHMYecKoro, HOPMOCTEHNYECKOTO, TMNEePCTEHNYECKOr0) Ha peHTreHOaHaTOMUYECKYo
KapTuHY XenyfKa, uto TpebyeT pa3paboTKy afanTMpoBaHHbIX ANAarHOCTUUYECKUX anropuT-
MOB C Y4eTOM HaLMoHanbHbIx ocobeHHocTen [11].

Taknum 06pa3om, UHTerpaumsa pe3ysbTaToB MeEXAYHAPOAHbIX U HaLMOHaNbHbIX UC-
CnlefloBaHMiA NO3BONAET co3faTbh 6onee TOUHblE N NEPCOHANN3MPOBaHHbIE METOAbI Ana-
rHocTuku 3abonesaHun KKT. B ycnoBumax pacnpocTpaHeHna XPOHWYECKON naTosiormu
Xenyaka v yBenmUYeHUs Ymcia NoXunblx NaumMeHToB B Y36eKncTaHe pa3paboTka v BHe-
OpeHne cneunan3npoBaHHbIX ANArHOCTUYECKMX aiITOPUTMOB ABIAETCA BaXKHOW 1 CBOe-
BpPeMeHHO 3afayeit MeVLMHCKOW HayKn U NPaKTUKN.
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B LIEJTb NCCJIEOOBAHUA

M3yueHne BO3pacTHbIX 0CO6EHHOCTEN pPeHTreHoaHaTOMUK »KenyfKa B HOpMe 1 npu
NaToNoOrMYecKnX N3MeHeHMAX, a Takxke paspaboTka anropntma guddpepeHumnanbHon gna-
rHocTUKK 3abonesaHmi XKKT ¢ yueToM TNONOrMyYecKnx XxapakTepucTuk nayueHTa.

B MATEPWAJIbI U METO/bI

O6beKTOM MccefoBaHNA MNOCYXUIN KIMHUKO-PeHTreHoormyeckue gaHHole 300 na-
LMeHTOB B BO3pacTe OT Nepuoja HOBOPOXAEHHOCTM o 70 neT, NpoXoAnBLUMX CTaLluno-
HapHoe NeuyeHve Mo noBoAy pasnuuHbix natonorun XKT B MHoronpodunbHom meau-
LUMHCKOM yupexaeHnu. Takas WNPOoKasa BO3pacTHas BblbOpKa NO3BoNMAa M3yUnTb BO3-
pacTHble 0COBEHHOCTW PEHTreHOaHATOMUN XeNyAKa Kak B HOPMe, Tak 1 MpuY pa3fnNyHbIX
3aboneBaHWAX, yuMTbIBas BAUAHUE BO3PACTHLIX GU3MNONOrMYECKNX Y MOPPONOrmYecKmx
N3MEHEHNN.

[na obecneyeHnsa [OCTOBEPHOCTM U CTPYKTYPUPOBAHHOCTUN aHanv3a BblbopKa 6bina
cTpatuduumpoBaHa Ha 3 rpynnbl. NepBas (KoHTponbHasA) rpynna (n=100) BKntoYana 3g0-
pOoBbIX N, 6€3 AnarHoCTUpPoBaHHbIX 3aboneBaHnin KKT ¢ paBHOMepHbIM pacnpepesne-
HYeMm Mo nony 1 Bo3pacTy. KOHTpoNbHaA rpynna 1Ucnosib3oBanacb B KayecTBe 3TajloHa
HOPManbHbIX PEeHTreHOAaHAaTOMMYECKUX MOoKa3aTeslel »KenyfKka U No3BOAuUNa BblBUTb
BO3PaCTHble HOPMbI I BapUaLUmn CTPOEHMSA XKenyakKa.

Bropas rpynna (n=100) cocToana n3 My>K4nH C yCTaHOB/IEHHbIMW FaCTPO3HTEPONorn-
YeCcKMMKM NaTONOrNAMN: XPOHUYECKUM racTPUTOM, A3BEHHOW OoMne3Hbio Xenyaka 1 Be-
HaALATUMNEePCTHOM KUMLLKKM, a TakXKe OMyxoneBbiMW Nnpoueccamu. BoigeneHne my»ckon
rpynnbl 06ycnoBNeHO HEOBXOAMMOCTBIO YYeTa MOJSIOBbIX Pa3fnuniA B CTPOEHNUM U NaTo-
Nornn enypkKa.

TpeTba rpynna (n=100) BKNtoYana XeHLWWH C aHaNorMyYHbIM CNEKTPOM 3aboneBaHuiA,
YTO NO3BONUJIO BbIABUTb OCOOEHHOCTY PEHTreHOAHATOMUN XKenyfiKa 1 ee U3MeHeHWl Npu
MaTosiornm ¢ yyetom nona. Bece yyacTHrKM 6binm JONONHUTENBHO KnaccnduLmpoBaHbl Mo
TUNY TENOCNOXKEHUSA (aCTEHNYECKOMY, HOPMOCTEHUYECKOMY, rMnepcTeHNnYeckomy) Ha oc-
HOBE KOMIMJIEKCHOrO aHTPOMOMETPUYECKOro 06CNefoBaHUsA, BKIOYAOLEro u3MepeHus
poCTa, Macchl Tena, nHAaeKca maccol Tena (UMT), OKpy>KHOCTW rpygHON KNeTKM, a TakKe
nponopLuin Mexay nnedyesbiM 1 Ta30BbIM NosicaMu. [laHHbIA NOAXOA OCHOBaH Ha Hemell-
KOW Knaccudukaumm TMMNOB TENOCNIOKEHNA U METOAUKe coMaToTunumpoBaHus B.I. Yre-
LOBa, UYTo obecneunBaeT 06bEKTUBHOCTb OLIEHKM KOHCTUTYLIMOHANIbHBIX OCOGEHHOCTEN
NnaumveHToB 1 NO3BONAET UCCNIefOBaATb BAUAHUE TUMA TENIOCIOXKeHNA Ha dopmy U nono-
XeHue xenypkKa.

MeTogabl nccnefoBaHNA BKOYaNW: aHTPONOMETPUYECKME METOAbI — NS OLEHKM CO-
MaToTMNa 1 TUMOJNIOTUUN TENOCTIOXKEHUSA C LIENblO BbIBIEHWNA KOHCTUTYLMOHANbHbIX dak-
TOPOB, BAVAIOLLMX Ha PEHTFEHOAHATOMMUIO XKeNy/iKa; PEHTreHOornYecKne UCCnefoBaHus,
BKJIIOYasA PeHTreHoTeNeBN3NOHHOE NPOCBEUMBAHME N peHTreHorpaduio xenyaka ¢ bapu-
€BblM KOHTpacTMpoBaHueM. MiccnepgoBaHne NpoBOAMIOCh HaTOLWaK C cobntofieHrem o6-
LLEeNPUHATBIX MPaBU NOATOTOBKM NaLMeHTOB (3anpeT Ha NpUeM MUKW 1 KYpeHUe B ieHb
nccnepoBaHus). PeHTreHoNornyecknini MeTog No3BonuS oueHUTb GopMy, MOSOXKeHue,
penbed cnms3ncTort 060M0UKN, MOTOPHYIO GYHKLIMIO KenyfKa U BbiIABUTb BO3pacTHbIE U
natonornyeckune ocobeHHocTn. MynbTucnmnpanbHaa KomrbioTepHas Tomorpadusa (MCKT)
nposoannacb Ana AeTanbHON OLEeHK/ aHaTOMUN U BbISIBNIEHWA NATONIOrMYECKNX N3MeHe-
HWIA, YTO NO3BOMINIO PACIMPUTb AMArHOCTMYECKE BO3MOXXHOCTU Y MOBBLICUTb TOYHOCTb
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nccnepgoBaHuin. YnbTpasBykoBoe mccnegoBaHue (Y3W) n dubporactpogyoneHockonua
(®rac) ncnonb3oBanuch B KOMMIEKCE AJ1A NOATBEPXKAEHWA ANArHo3a, OLIeHKN CIIN3MCTON
Xesnyaka v B3ATUS GBMONCUNHOTO MaTepurana npy HeobxogumocTy. CTaTUCTUYECKNIA aHa-
N3 AaHHbIX MPUMEHANCA ANA onpeaesieHNa 3aKOHOMEPHOCTEN, BO3PaCTHbIX U MOSOBbIX
0COBEHHOCTEN, a TakXKe BIVUAHNA KOHCTUTYLMOHANbHbIX TUMOB U NaTO/IOMUIN Ha PEHTIEHO-
aHaToMuio XenyfkKa. icnonb3oBanucb MeTofbl OnNucaTtesibHOM CTaTUCTUKN, KOPPENALVOH-
HOFO aHaNM3a 1 CPaBHUTENbHbIX TECTOB. BbIOOP KOMMNEKCHOTO MYNBTUANCUUMINHAPHOTO
noaxofa obycnoBneH akTyanbHOCTbIO U3yueHnA MopPdObYHKLMOHaNbHbIX 0COOEHHOCTEN
XesyaKa C yueToM ero Bo3pacTHOWM 1 TUMONOTMYeCKON M3MEHUMBOCTH, @ TaKXKe pa3nnyuni,
06yCNIoBIeHHbIX MOIOM 1 NaToniornein. KomniekcHoe aHTpornomMeTpruyeckoe obcniefoBa-
Hue 1 cTpaTndrKaLMaA NALMEHTOB MO TUMaM TENOCNOXKEHWSA HEOOXOAUMBI 415 BbIABIEHNSA
B3aUMOCBA3M MeXAY KOHCTUTYLMOHANbHbIMU OCOBEHHOCTAMM OpraHM3Ma M PeHTreHo-
aHaTOMUYECKMMU XapaKTepUCTUKaMU XenyaKa.

Mcnonb3oBaHue pas3nmyHbiX METOAO0B Ny4YeBO AMarHOCTUKM (peHTreHockonma, MCKT,
Y3W) B KOMMNNIEKce € S3HROCKOoNMe obecneunBaeT MakCUManbHyo MHGOPMATUBHOCTb, MO-
3BOJIAA HE TOJIbKO BU3Yanu3rnpoBaTb MOPGhONOruio »KenyaKa, Ho U OLeHUTb ero GyHKLMO-
HaNlbHOEe COCTOSIHME U BbIABUTb PaHHMeE NpU3HaKKU 3aboneBaHuin. BoibpaHHble MeToabl 1
opraHn3aums BbIOOPKU JaloT BO3MOXKHOCTb PeLlnTb NMOCTaBAEHHbIE 3aaul Mo U3YyUYEeHUIo
TUMNONOIMYECKO BO3PACTHOWM PEHTreHOaHAaTOMUN XenyaKa U pa3paboTke agnarHocTuye-
CKMNX afiropUTMOB C YYETOM 013, BO3pacTa Y KOHCTUTYLMOHaNbHbIX 0COBEHHOCTEN NaLu-
€HTOB.

B PE3Y/NbTATHI

Mo ntoram komnnekcHoro aHanmsa 300 peHTtreHonornyecknx, MCKT, ¥Y3U n sHgocko-
NUYECKMX JaHHbIX MNALMEHTOB C Pa3INYHbIMM NATONOTMAMM XKeNyaKa, a TakXKe KOHTPOSb-
HOW rpynmnbl, NPOBEAEHHOrO C YYE€TOM BO3PACTHbIX, MOMOBbIX Y KOHCTUTYLMOHANbHbIX
0COOEHHOCTEN, BGbINN NONyYeHbI CliefytoLne OCHOBHbIE Pe3ysbTaThl.

Bo3pacTHble 0CO6EHHOCTU peHTreHOaHaTOMUI XKenyAKa B Hopme. AHaNn3 KOH-
TPONBHOWN FPyNMbl NO3BONUI BbISIBUTb 3aKOHOMEPHOCTU U3MeHEHWA GOPMbI 1 NONoXKe-
HUA KenyaKka B pa3Hble BO3pacTHble Nepurofbl. Y HOBOPOXAEHHbIX W AeTell Mnaglero
BO3pacTa »eJlyaoK valle umen popmy Kprouka U 3aHUMas 6oee BbICOKOE MONOXKeHUe
B OPIOWHON MOSIOCTY, XapaKTepun3oBasncs MPENMYLLECTBEHHO HOPMOTOHUYHBIM TOHY-
com. B 3penom Bo3pacTe npeobnagana ¢opma pora ¢ 6osee BblpaXkKeHHbIMK CKNagKkamm
CNN3MCTON 060NOUKM, Y MOXKUIbIX NaLMeHTOB Habnodanacb TeHAEHUNA K TMNOTOHUN 1
CHWKEHUIO MOTOPVIKY »enyfKa. Bo3pacTHble M3MeHeHNs CONpPoBOXKAaANMCh BapyiaumaMm
3BaKyauuy 6apueBol B3BeCU: y AieTel CKOPOCTb 3BaKyaLmu Obisa Bbille, TOraa Kak y nn
MOXMNOro BO3pacTa 3HaUNTeNIbHO CHUXEHa, YTO KOPPENUpPOoBano C BO3PaCTHbIM CHIUXe-
HMeM NepuUCTanbTUKN.

BnnAHne nona n KOHCTUTYLMOHANbHbIX TUMOB Ha PEHTreHOaHaTOMUIO XKenyAKa.
Y MY>UUH 1 EeHLUMH BbIABJIEHbI 3HAUUMbIE Pa3nuuusi B GOpMe 1 NMONOXKEHUN XKenyaKa, a
TaKXe B MOTOPHOW aKTUBHOCTM, 0OYCNOBJIEHHbIE KaK MOMOBbIMU OCOOEHHOCTAMMU, TaK U
TUMOM TENOC/IOXKEHUA. Y aCTEHVKOB XenyAoK Yalle nmen yaanHeHHyo GopmMy 1 H13Koe
PacrnonoXeHue, B TO BPEMs KaK y TMNepCcTEHNKOB — 6onee KOPOTKYIO 1 0O6beMHYio popmy
C BbICOK/M PACMONIOKEHMEM. Y MYXUUH C MYCKYTbHbIM 1 TPYAHBIM COMATOTUMOM OTMeYa-
nacb 6onee Bblpa)keHHas NepucTanbTUKa U ObiCTpee 3BaKymMpoBanacb bapuesas B3BECh,
UeM Y XKEeHLLUMH C MMKHUYECKM U CTEHOMMACTMYEeCKNM TMaMy, y KOTopbix npeobnagana
TeHAeHUMA K TMNoToHMM 1 6onee MeasieHHOMY OMOPOXHEHWIO XKenyaKa.
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PeHTreHoaHaTOMNYecKne 0co6eHHOCTU NpU pasANYHbIX NaTONOrMAX XenyakKa.
MpKn XpOHMUECKMX racTPUTax BbIABMEHO CraXKMBaHME CKNagyaToro penbeda camsncTom
060104KM, 0COBEHHO Y MaLMEHTOB NOXKWIIOro BO3pacTa 1 acTeHU4Yeckoro Tuna. B rpynne
C rMnepCcTeHNYECKNM TUMOM Habslofanack BblpaXXeHHas rmnepceKkpeLms, ConpoBoXaato-
LLAACA YCUNEHHON MOTOPUKOW U FTNePTOHYCOM »KenyAka. XapakTepHbIMU PEHTreHOoNorun-
YyeCcKMMM Npr3HaKamm A3BeHHOM 6one3Hn 6binn foKanbHble AedeKTbl penbeda, 3po3nn n
py6LOBble N3MEHEHMSA, Yallle BbiABNAEMblE Y MYXUYUH CPeHEro BO3pacTa C MyCKybHbIM
comatoTunom. lNpy 3TOM y >KEHLUH C MMKHUYECKM TUNomM Habnioganacb 6onee Bbipa-
MeHHaA CKNOHHOCTb K XPOHNYECKOMY TeUeHWNo N 3aMefneHHOMY BOCCTaHOBJSIEHWNIO MO-
TOPVIKY XenyaKa. BoiaBneHbl Bo3pacTHble 1 TUNOSIOrMYyeckre 0CoO6eHHOCTM NoKanm3auum
N pacnpoCcTpaHeHHOCTW onyxonein. Y nuy cTaplimx BO3pacTHbIX rpynn npeobnaganu
06beMHble 06pa3oBaHUA B TENE U aHTPANIbHOM OTAeNaX, C XapakTepHbIMW U3MEHEHMAMN
bopMmbl U NonoXKeHUs xenyaka — cMelleHnAMU 1 gedbopmMaLlnammn, 0CoOBeHHO BblpaKeH-
HbIMW Y NALNEHTOB rMnepCcTeHNYECKOro TeNOCIOXEHUA.

Ha ocHoBe BblABNIEHHbIX 3aKOHOMepPHOCTEN Oblla pa3paboTaHa cuctema anddeper-
LUManbHON AMArHOCTUKM, YUMTbiBaloLWaA BO3PacT, NOA M coMaToTMn nauueHTa. B vact-
HOCTM, Y aCTEHNKOB C XPOHMYECKMM racTPUTOM pPeKOMeHAYeTCA YCUNEHHOe BHIMaHMe K
MOTOPHbIM HapyLLUEHNAM U PaHHEMY BblABIEHUIO MMNOTOHYCA. Y rTMNepCTeHNKOB aKLeHT
CAenaH Ha MOHUTOPWHT rMNepToHyca U CKINOHHOCTY K NOBbIWEHHON cekpeuunun. ina no-
XWUIbIX NALMEHTOB BblAeneHbl anropuUTMbl C YHETOM CHUMXEHNA MOTOPUKIN U MOBbILLEHHOTO
purcKka aTpopUUECKNX U3MEHEHWIA.

[aHHble anropnTMbl MO3BOAUAN MOBbLICUTb TOYHOCTb AMArHOCTUKM Ha 15-20% no
CpaBHEHMIO C TPAAULMOHHbBIMY NOAXO4aMM.

bbina noaTBepaeHa TeCcHasA B3aMMOCBA3b aHTPONMOMETPUYECKMX NapamMeTPOB C Mop-
donormyecknmm 0CoOEeHHOCTAMU enyaKa, BblABNEHHaA CTaTUCTUYECKU 3HaYUMMbIMU
koppenaunamn (p<0,05). 3To No3BonAeT MCNONb30BaTb aHTPONOMETPUYECKNE AaHHble
KaK BCMOMOraTenbHbIA GaKTOp NpW NOCTaHOBKE AMarHo3a v NporHo3npoBaHUN TeYeHuA
natonorun XKKT.

B ObCYXIOEHWE

MonyyeHHble B Xofe UCCNefoBaHUA pe3ynbTaThl MOATBEPXKAAIOT BaXKHOCTb yyeTa BO3-
pacTHbIX, NONOBbIX U KOHCTUTYLMOHaNbHbIX OCO6EHHOCTEN NPY U3yYeHUN pPeHTreHoaHa-
TOMMM >XenyaKa 1 AUarHOCT1Ke ero natonorui. HecmoTps Ha To UTo peHTreHonornyeckme
METOAbI AaBHO UCMOJb3YIOTCA B KNMHNYECKOW MPaKTUKe, Halle UccnefoBaHne BbIABMIO
HOBble acMeKTbl, KOTOPble paHee He NOJTYYUIN AOMKHOIO BHUMaHWA, 0COBGEHHO B KOHTEK-
CTe TUNONOrMYeCKon 1 BO3pacTHOW BapuabenbHocT [12].

MepBoe, uTO 3acny)kMBaeT BHUMAHWUA, — BblBIEHHble BO3pacTHble 0COHEHHOCTU
CTpoeHua n GyHKUUN KenyaKa. YCTaHOBNEHO, UTO Y HOBOPOXKAEHHbIX U AeTel CTPYKTY-
pa »KenyfKa CyLecTBeHHO OT/IMYaeTCA OT B3POCJION, YTO CBA3AHO C STarnamMm pocTa U Co-
3peBaHuA opraHn3ma. Y noXusbix NaLmeHToB HabnogalnTcA 3aKOHOMEPHbIE U3MEHeHUs,
XapaKTepusyLmeca CHUXeHNeM MOTOPUKN U TOHYCa XeNyaKa, UTo cornacyeTtca C us-
BECTHbIMU AaHHbIMK O dusmonornyeckom ctapeHun XKT. 1o noarsepxpaeT Heobxoan-
MOCTb pa3paboTKM BO3PaCTHbIX HOPM 1 CTaHAAPTOB NPW UHTEPNpPeTaLun peHTreHono-
rMYeCKNX AaHHbIX, YTO 0OCOBEHHO BaXKHO AN1A paHHel AMarHOCTUKN U CBOEBPEMEHHOIO
neyenwus [13].
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MonoBsble pa3nnuna, BblsiBIEHHbIE B UCCNE[0BAHNN, OTPaXatoT b1osiornyeckme n mop-
donormyeckrne 0co6eHHOCTI MYXXUMH W >KEHLLWH, BNAIOLLME Ha CTPOeHe U GYyHKUNIO Xe-
nyaka. bonee BbicOKasi MOTOPKKa U TOHYC Y MY>KUMH C MYCKYJIbHbIM COMaTOTUMOM CBUJE-
TENIbCTBYIOT O BIUAHUUN FOPMOHANbHOMO Y KOHCTUTYLIMOHaNbHOIo $pakTopoB, UTo TpebyeTt
anddepeHLMpoBaHHOIO Noaxoda NPW MHTEPRPeTaUn PEHTIEHONOMMYECKUX AAHHbIX U
Bblbope neyebHONM TaKTUKN. Y KEHLMH C MUKHUYECKUM TUMOM TeNIOCNOXKEHWA BblABIe-
Hbl 0CO6EHHOCTI, CNOCOOCTBYOLLME XPOHM3ALMMN NATONOTMYECKNX MPOLECCOB, UTO TaKXKe
LOJKHO YUMTbIBAaTbCA B KIMHWYECKOW NpaKkTuke [14].

Ocob6oe 3HaueHne UMeeT NOATBEPXKAEHNE B3aUMOCBA3N MeXAY TUMOM TENOC/IOXKEH WA
1 0COBEHHOCTAMM NAaTONOrMYECKUX M3MEHEHWI XenyKa. Hanpumep, runepcteHnYecKumi
TN, XapaKTepU3YLNIACA BbICOKMM NONOXKeHMeM gnadparmbl 1 0O6bEMHbIM XKenyaKoM,
accoummpyeTca C MOBbILEHHOW CeKpeLnen 1 rmnepToHycoMm, UTo KoppenupyeT ¢ 6onee
BblpaeHHbIM/ CUMMTOMaMU racTPUTOB 1 A3BEHHON 6one3HW. ITo cornacyeTca c Teope-
TUYECKMMU NPeACTaBAEHUAMMN O BAUAHUM COMATOTMNa Ha QYHKLUN BHYTPEHHKX OpraHoB
1 noayepkmnBaeT HeoOXoAMMOCTb MHANBUAYaNN3NPOBAHHOIO NOAXOAA K ANArHOCTUKE U
neyvenwuto [15].

Pa3paboTka AuarHoCTUYECKMX anropuTMOB, yUMTbIBaIOLLMX BO3PacCT, MO 1 COMaTOTmM,
npegcTaBnseT cobor BaXKHbI War Bnepes B NepcoHannsaunm MeguumMHCKON NoMoLLm.
OTW anropuT™Mbl NO3BOAAOT MOBLICUTb TOYHOCTb ANATHOCTUKU U CBOEBPEMEHHO BbIAB-
NATb NATONOrMYecKre N3MeHeHUsA, YTO 0COOEHHO aKTyaslbHO B YCJIOBMAX BO3POCLUEN 3a-
6oneBaemoctn opraHoB XKT. MNonyyeHHble JaHHble MOTYT CTaTb OCHOBOW ANA AasibHen-
LUNX UCCNEAOBaHUI U BHELPEHNUA B KIIMHUYECKYIO MPAKTUKY.

Kpome TOro, BbifiBieHHble KOppenAuuM Mexay aHTPOMoMeTpUYecKUMK MoKasaTe-
NAMU N PEHTTEHONOMMYECKUMWN NPU3HAKaMK OTKPbIBAlOT HOBblE BO3MOXHOCTU AN1A KOM-
NIEKCHOM OLEHKN COCTOAHMA nauueHTa. Mcnonb3oBaHue aHTPOMNOMETPUM B KayecTse
LOMNONHUTENIbHOIO ANArHOCTUYECKOro MHCTPYMEHTa no3sonaeT 6osiee TOUHO NPOrHO3m-
poBaTb TeUeHKe 3abosieBaHNIA U afanTUPOBaTb evebHble MePONPUATHUA.

Pe3ynbTaThl Hallero wnccnefoBaHWA MOAYEPKMBAOT HEOOXOAMMOCTb WHTEerpaumu
MOPGONOrMYEeCcKNX, PEHTFEHONONMYECKMX M AaHTPONOMETPUYECKUX METOLOB AnA bonee
rny6oKoro noHUMaHuA natoreHesa 3aboneBaHUN xenyaka 1 pa3padboTkn 3ddeKTUBHbBIX
METOAOB ANArHOCTUKM 1 Tepanun. BHepeHre Takux NOAXOA0B B KNMHUYECKYIO MPaKTUKY
NO3BONUT YNYULLUTb KaueCTBO MEAULUHCKON NOMOLLY 1 NOBbICUTb ee 3GPEKTUBHOCTD.

B 3AK/THOYEHUE

Bo3pacTHble 0COOEHHOCTM PeHTreHOaHaTOMUK KeJlyAKka OKa3blBatloT 3HauuTeNIbHOe
BNUAHME Ha ero CTPYKTYpy U GYHKLMOHaNbHble XapakTepuUCTUKA. Y AeTel 1 NoXunbix
NnauneHTOB BbIABAAOTCA cneundryeckne n3MeHeHus, yto TpebyeT pa3paboTkm u uc-
NoJsib30BaHMA BO3PACTHbIX HOPM AN1A MPaBUIbHON MHTepPNpeTaLMn PeHTreHoornye-
CKUX [aHHbIX.

MonoBsble pa3nuumna B cTpoeHUn 1 GYHKUMAX Xenyaka NoAaTBepKAeHbI, NPy 3TOM Yy
MY>KUMH W >KEHLUH O6HapyXm1BatoTcA 0COOEHHOCTW PEHTIEHONIOrMYECKOW KapTrHbI, 00y-
C/I0BJfIEHHbIE FOPMOHAJIbHBIMU M KOHCTUTYLIMOHaNbHbIMK dakTopamu. 3To 060CHOBbIBaeT
Heo6xo0AMMOCTb yyeTa nona Npu AnarHoCTrke u neveHumn 3abonesanuii XKKT. Tun Teno-
CIIOXeHNA (KOHCTUTYLMA) CYLLLeCTBEHHO BIMAET Ha peHTreHoaHaTOMUYecKre nokasaTtenu
Xenygka U TeyeHWe MaTofiorMyeckrx NpoueccoB. ACTEHUYECKUA, HOPMOCTEHUYECKUIA
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M3MeHUMBOCTb peHTreHOaHAaTOMNYECKON KapTUHbI xenyaka B 3aBUCMMOCTU OT BO3pacTa, nona
N TENOCNOXEHNA Npn 3aboneBaHNAX XKenyaovyHO-KMNLWEeYHOro TpakKTa: pa3pa60TKa AnarHoCcTnyeckoro aaroputma

N rMNepCcTeHNYEeCcKnii COMaTOTUMbl XapaKTepu3yloTcs pasnnumuammn B Gopme, NONOXKeHNI
1 MOTOPUKE >KefyaKa, YTO BaXKHO YUMTbIBaTb NPU NOCTaHOBKE AMarHosa.

Pa3paboTaHHbI AMarHOCTUYECKUIA anropuTM C yY4eTOM BO3pacTa, Nofa 1 Tuna Teso-
CNIOXKEHUA MOBbILAET TOYHOCTb BbIIBAIEHWSA MATONOMNIA XenyfKa 1 cnocobcTeyeT 6onee
3¢ dekTnBHON AnddepeHUManbHOM gruarHocTuke 3abonesaHui XKKT.

Mcnonb3oBaHre aHTPONMOMETPUYECKMX AaHHbIX COBMECTHO C PEHTFEHONIOMNYECKNMM
MeTOZaMU MO3BONSAET KOMMIEKCHO OLEHUTb BANAHMNE KOHCTUTYLIMOHANIbHbIX OCO6EHHO-
CTel Ha COCTOSIHUE XenyaKa, UTo obecrneunBaeT MHAVMBMAYaNbHbIA MOAXO K MaLMEHTY.

BHeppeHue pesynbraToB NCCE[OBaHNA B KIMHUYECKYIO NMPAKTUKY MNOCNOCO6CTBYET
YAYULEHNIO KayecTBa AMArHOCTUKKM, NMPOrHo3a U paspaboTke NepcoHanv3npOBaHHbIX
CXeM neyeHns NaLNEHTOB C 3a60N1eBaHUAMN XKenyaKa.
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Pesiome

BBepeHue. [Ina Bbl6Opa ONTUMANBHOIO JIEYEHMA MALMEHTOB CO 3/10KauyeCTBEHHbIMU
ONyXOJsIMU BEPXHEN YENIOCTU U MONIOCTU HOCA HEOHXOAMMO TOYHO ONpPEeAENUTb CTENEHb
pacnpocTpaHeHuss HOBOObpa3oBaHusA. OfHAKO AMarHOCTUYeCKre OWNOKM Npy UCMONb-
30BaHUN KINUHUYECKUX M NyYeBbIX METOA0B COCTaBNAT A0 34,8%. DTM HETOYHOCTU MOTYT
NPUBECTU K HepaAMKaJbHOMY XMPYPruyecKomy BMELIATENbCTBY 1 ornepaunam y Heomne-
pabenbHbIX NaLWEHTOB.

Lenb. OueHuTb 3P PeKTUBHOCTL SIyUYeBbIX METOAOB ANArHOCTUKUN U X BVAHME Ha MNaHu-
pOBaHMe XMPYPrMyeckoro neyeHnsa NaLumeHToB CO 3/1I0KaYeCTBEHHbIMY OMNYXONAMN BepPX-
Hel YentoCTr 1 MONOCTY HOCA, a TakXKe onpefenuvTb BKag AaHHbIX METOAOB B yiyylleHne
NCXOMOB JIeYeHUA N KauecTBa »KM3HU NaLMeHTOB.

Martepuanbi n metogbl. Mbl OLEHUIN ANArHOCTUYECKNE BO3MOXHOCTN KOMMbIOTEPHOW
Tomorpadum y 29 nauneHToB (14 Mmy>XumH 1 15 KeHwmH, 18-60 neT) co 3n0KayecTBeH-
HbIMW ONYXOJNIAMM BEPXHEN YENOCTY 1 NOJIOCTU HOCA, CPaBHYB JaHHbIe KIUHUYECKOro n
Ny4YeBOro METOZOB C ONepPaLIMIOHHbIMY HaxoAKamu. 3510KaueCcTBEHHblE HOBOOOPa3oBaHA
3MNUTENNANBHOIO reHe3a UMeNuch Y 13 naumeHToB, HeanuTenunanbHoro — y 12, nobpoka-
yecTBeHHble - ¥ 4. OnpenennTtb pacnpoCcTpaHEHHOCTb OMYXOIeBOro npouecca yaanocb
y 13 naumeHToB C pakom BepxHen yentoctu: lll ctagna —y 9, IV - y 4. Knaccudukauma He
YUUTbIBAET HOBOOOPA30BaHUSA HE SMUTENINANIbHOMO reHEe3a, YTO OFPAHNYNBAET e Npume-
HeHue. Pe3ynbTaTbl NOATBEPXKAAIOT BaXKHOCTb KOMMbIOTEPHOM TOMOrpadumn ana guarHo-
CTUKM U NNAHNPOBAaHWA NIeYeHNS.
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OueHKa npumeHeHna JNy4yeBbIX METOAO0B B AVArHOCTUKE U MNIAHNPOBaHNN XNPYPrnyeckoro
NleyeHna NnauneHToB CO 3N10KaYeCTBEHHbIMM OnyXonamMmn BEpPXHel YentocTh 1 NonocTu Hoca

PesynbraTbl. ConocTaBneHvie pe3ynbTaToB KOMMbIOTEPHOW TOMOrpaduy BepxHei Yyento-
CTU 1 MONIOCTM HOCA C AaHHbIMW OonepaTUBHbIX BMeLIaTeNbCTB MOKa3ano NoIHOe coBna-
neHne B 26 13 29 HabnogeHuin (89,7%). OgHaKo HM peHTreHorpadus, HM KOMMNbIOTEPHasA
ToMorpadus He BbIABUIM OrpaHNYEHHYI0 UHPUNBLTPATUBHYIO OMYXOJb B aibBEOIAPHOM
OTpoOCTKe (2 maumeHTa) u TBepaom Hebe (1 maumeHT), UTo 6bINO MNOATBEPKAEHO KIVHU-
yeckmum obcnefoBaHueM. MNonHoe coBNaieHNe KINMHUKO-PEHTIFEHONIOMMYECKUX AAaHHbIX C
pe3ynbraTamMmy KOMMbloTepHoW ToMorpadum, NogTBePXAEHHBIMU Ha onepauu, Habnoaa-
nocby 11 13 29 onepmpoBaHHbIX NauneHToB (37,9%).

3aknioueHune. Bce nccnefoBaHnAa NogTBEPKAAIOT BbICOKYIO ANArHOCTUYECKYHO LIeHHOCTb
KOMMbtoTepHOI Tomorpaduy Ansa oUeHKU pacnpoCcTpaHeHHOCTY OMNyX0eBoro npolecca
Y MaLMEHTOB CO 3/10Ka4YeCTBEHHbIMW OMYXOSIAMU BEPXHEl YentoCTU U NOIOCTY Hoca C MOon-
HbIM coBnageHueM JaHHbIX B 89,7% cnyvaes. [lononHuTenbHaa nHdopmauma o pacnpo-
CTpaHeHHOCTW onyxonu Obina NoATBepXAeHa ToNbKo Y 51,7% naumeHTOB, YTo nogyep-
KMBaeT Heo6XoAMMOCTb KOMMIEKCHOrO Noaxofa B ANarHOCTUKe, BKoYasa KINHWYecKne
MeToAbl 06cnefoBaHus.

KnioueBble cnoBa: KoMnbloTepHaa Tomorpadua, sK3eHTepauma rnasHuubl, abnactmnu-
HOCTb

Nasretdinova M., Rakhimov J.><, Uktamov D., Abdullaeva N.
Samarkand State Medical University, Samarkand, Uzbekistan

Evaluation of the Use of Radiation Methods

in the Diagnosis and Planning of Surgical Treatment
of Patients with Malignant Tumors of the Upper Jaw
and Nasal Cavity

Conflict of interest: nothing to declare.

Authors’ contribution: Nasretdinova M. - concept and design of the study, editing; Rakhimov J. - collection of material; Uktamov D. -
processing and writing the text; Abdullaeva N. - concept and design of the study, analysis of the obtained data, editing.
Funding: the study was conducted within the framework of research works of Samarkand State Medical University N° 623400260
"Development of advanced technologies for diagnosis and treatment of diseases of the paranasal sinuses and nasal cavity"
(2019-2023). The authors did not receive financial support from the companies — manufacturers of medicines and medical
equipment.

Gratitude: the authors would like to thank the staff of the Republican Specialized Scientific and Practical Medical Center
Oncology and Radiology, the staff of the Oncology Department of Samarkand State Medical University for their assistance in
patient recruitment.

Submitted: 26.04.2025

Accepted: 12.12.2025
Contact: luna1088@mail.ru

Abstract

Introduction. To choose the optimal treatment for patients with malignant tumors of
the maxilla and nasal cavity, it is essential to accurately determine the extent of tumor
spread. However, diagnostic errors using clinical and imaging methods can reach up to
34.8%. These inaccuracies may lead to non-radical surgical interventions and surgeries on
inoperable patients.
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Purpose. To evaluate the effectiveness of imaging methods and their impact on the
planning of surgical treatment for patients with malignant tumors of the maxilla and nasal
cavity, as well as to determine their contribution to improving treatment outcomes and
the quality of life of patients.

Materials and methods. We assessed the diagnostic capabilities of computed
tomography in 29 patients (14 men and 15 women, aged 18-60) with malignant tumors
of the maxilla and nasal cavity, comparing clinical and imaging data with surgical findings.
Thirteen patients had epithelial tumors, twelve had non-epithelial tumors, and four had
benign tumors. The extent of tumor spread was determined in 13 patients with maxillary
cancer:stage lllin 9 and stage IV in 4. The classification does not account for non-epithelial
tumors, which limits its application. The results confirm the importance of computed
tomography for diagnosis and treatment planning.

Results. Comparison of computed tomography results for the maxilla and nasal cavity
with surgical data showed complete agreement in 26 out of 29 cases (89.7%). However,
neither radiography nor computer tomography identified limited infiltrative tumors in the
alveolar process (2 patients) and hard palate (1 patient), which was confirmed by clinical
examination. Complete concordance of clinical and radiological data with computer
tomography results confirmed during surgery was observed in 11 out of 29 operated
patients (37.9%).

Conclusion. The study findings confirm the high diagnostic value of computed
tomography for assessing tumor spread in patients with malignant tumors of the maxilla
and nasal cavity, with complete agreement in 89.7% of cases. Additional information
regarding tumor spread was confirmed in only 51.7% of patients, highlighting the need
for a comprehensive diagnostic approach, including clinical examination methods.
Keywords: computed tomography, exenteration of the orbit, aplasticity

W BBEJEHWE

[na BblbOpa ONTMMANbHOrO BapuaHTa feyeHnA NauMeHTOB CO 3/10KayeCTBEHHbIMU
ONyXONAMU BEPXHEN YentoCTu 1 NoNOCT HoCa HeobXoAMMO TOUHOe onpefeneHune cTe-
NeHn pacnpocTpaHeHUss HOBOOOPa3oBaHWA, OAHAKO AMArHOCTUYECKME OWNOKN Npun nC-
NOJIb30BaHUWN KIIMHNYECKUX 1 JIyYeBbIX METOLOB NCCNeA0BaHNA COCTaBAAIOT, MO AAaHHbIM
MHOIMX aBTopoB, 34,8% [1, 2]. HeTouHOCTM B AnarHOCTUKe NPUBOAAT K HepaanKanbHOCTN
XVPYpPruyeckoro BMeLlaTesibCTBa 1 MOnbITke MPOBOAUTbL €ro y 3aBejoMO Heonepabenb-
HbIX NaumeHToB [3, 4].

MHorue nccnenoBaHMa NogYepPKMBAIOT LEHHOCTb KOMMbIOTEPHON TOMorpadun B Ana-
FHOCTMKE 3/I0KaYeCTBEHHbIX OMyXOJiel BEPXHEN YentoCT N NNaHMPOBaHUN SleYeHUs Ta-
KMX nayneHToB [5-7]. B oTnnumne ot 06blUHbIX PEHTIEHONOrMYECKMX METOAO0B, KOTOpble
NO3BONAIOT BbIABUTb Pa3pyLUeHNA KOCTHOTO CKefleTa, KOMMbloTepHasa Tomorpadua fe-
MOHCTPUPYET TEHb CaMOW OMYXONW, a TakXKe pasnnyHble MArKoTKaHeBble 0bpa3oBaHUsA
(MbILWLbI, MOAKOXHYIO UPOBYIO KNeTyaTKy, MO3roBylo TKaHb), KOTOpble OTANYaloTCA Mo
CTerneHn NornoLlWeHnsa PeHTreHOBCKOro n3nyyeHusa scero Ha 0,5%. 31o genaet KT oco-
6eHHO Mone3HoNM ANA OLUEHKM XapaKTepa OnyxosieBoro npouecca U noMoraeT B Bbibope
Hanbonee afleKBaTHOWN TaKTMKM NeYEHNA, UTO, B CBOIO oUepeb, MOXET YNyyLlinTb UCXOAbI
JleyeHuA N KauecTBO »KM3HW NaumeHToB [8, 9].
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OueHKa npumeHeHna JNy4yeBbIX METOAO0B B AVArHOCTUKE U MNIAHNPOBaHNN XNPYPrnyeckoro
NleyeHna NnauneHToB CO 3N10KaYeCTBEHHbIMM OnyXonamMmn BEpPXHel YentocTh 1 NonocTu Hoca

W LIE/Ib NCCNEJOBAHUA

OueHnTb 3GHEKTUBHOCTD JTyUYeBbIX METOLOB AUArHOCTVKM 1 UX BIIUSHUE Ha MNaHNpo-
BaHM1e XMPYPrMUYECcKOro fIeUeHVs MaLMEHTOB CO 3/10KaYeCTBEHHbIMM ONYXONAMM BEPXHEN
YenICTU 1 NONOCTU HOCA, a TaKKe ONpeaenuTb BKIaA AaHHbIX METOLOB B yNyyLIeHne 1c-
XO[O0B NIEUEHNS 1 KaueCTBa KM3HY NaLyeHToB.

B MATEPWAIJIbl N METObI

[na oueHKN ANAarHOCTUYECKUX BO3MOXHOCTEN KOMMbIOTEPHOW ToMorpadum n onpe-
[eneHna OCTOBEPHOCTU ee pe3ynbTaToB Mbl CPaBHWUAN AaHHbIE KIMHUYECKOro, y4eBoro
MEeTO[OB MCCNefoBaHNA C OnepauMoOHHbIMI HaxoAKaMu y 29 nauMeHToB B BO3pacTe OT
18 po 60 neTt, NeymBLINXCA NO NOBOAY 3MI0KAYECTBEHHbIX OMyXoneln BepXHeN YenocTn u
nonoctn Hoca. Cpeam HUX 6bI10 14 MY>KUMH 1 15 KeHLWMH. 3noKayecTBeHHble HOBOObpa-
30BaHVA NUTENNANbHOIO reHes3a BbifiBfieHbl Y 13 NaumMeHTOB, He anuTenranbHoro —y 12,
[06pOKayecTBeHHble — Y 4.

Onpepenutb pacnpocTpaHeHHOCTb OMyX0JIeBOro NPoLecca, COrnacHoO KAMHUYECKON
Knaccndukaumm, npefcTaBunocb BO3MOXHbIM Y 13 NaumMeHTOB C pakoM BepxHel yento-
cTu, npuyem lll ctagua otmeyeHa y 9 u IV — y 4 yenosek. [laHHas knaccudmkauma He co-
LEPXKUT CBEAEHUIN O HOBOOOPA30BaHMAX He SNUTENNANBbHOIO reHesa.

dneKkTpoXMpyprmyeckas peseKkumsa BepxHen YeocTn B CTaHAapTHOM obbeme 6Gbina
BbiNonHeHa y 15 nayueHToB. MNpy 3TOM yaananu anbBeONAPHbIA OTPOCTOK BEPXHEN Ye-
NIOCTU C NpUneratoLLell NONOBMHOW TBEPAOro HeGa Ha CTOPOHE MNOpPaXKeHWs, NepeaHIoio,
HapyXHYI0 1 MenaNbHYyl0 CTEHKM BEPXHEYENNIOCTHOM Nasyxu, HOCOBble PAKOBMHbI COOT-
BETCTBYIOLLEN NOMOBUHbI HOCA M Masyxu pelueTyaTon Koctu. [pomnssoamnu mHTpaone-
PaLVOHHYI0 PEeBM3NIO KINMHOBUAHOWM Masyxu, a Npyu HeobXoanmocTn — 1 nobHow. Ecnu
NCXOAHOW fIoKanm3auumen onyxonuv 6bi1a ofHa 13 NOMOBUH MONOCTY HOCa, TO onepauuio
BbIMOJHANN B YKazaHHOM 00beme, 3a UCKITIOUEHMEM YA aNieHUsA anbBeosSIAPHOro OTPOCTKa
1 TBephoro Heba. Y 14 naumeHTOB 06beM onepauny OTANYaNca oT CTaHAapTHOro: y 2 13
HUX 6bIIN JONMONHUTENIBHO UCCEYEHBI MATKME TKAHM U KOXKa ek, Y 4 BbINOJIHEHA 3K3eH-
Tepauua rmasHuupl, y 2 yaaneHa 3afHAA CTeHKa BepXHeUenoCTHOM nasyxu, y 4 — ogHa 13
CTEHOK rMa3sHuLbl (H/XKHAA NN MeaunanbHas). DNeKTpoxXmpypruyeckas pesekumsa onyxo-
nn ¢ gocTtyrnom no [leHkepy npov3segeHa y 2 naumMeHToB.

Bcem naumneHTam nepep onepavmeli NpoBeAeHo TUaTeslbHOe KNMHUYeckoe obcneno-
BaHWe, BK/lOUaBLLIee OCMOTP, Nanbnauuio nua 1 30H perMoHapHoOro MetacTasMpoBaHuA
Ha Liee, MepeaHIolo 1 3afiHI0 pUHOCKoNuio, opodapuHrockonuio, KT-nccnegosaHue nu-
LLeBOro cKesneTa 1 OKONMOHOCOBbIX Ma3yx. B 3aBMCMMOCTM OT KNMHUYECKUX JaHHbIX nccne-
[0BaHMe BbINOMHANY B NepefHen NpAMON, NepeaHei nonyakcuanbHol, G0KOBbIX MpaBoi
N NEeBOW, aKCMaNIbHOW, KOCbIX NPaBOM U NEBOWN NPOEKLUUSX, a NP HEOBXOAMMOCTU NPo-
N3BOAMNI BHYTPUPOTOBbIE CHUMKM, a TakXXe CHUMKYM B MPAMON 1 BOKOBbIX NPOeKLUusX.
B akcnanbHol NpoeKumn BbINMOMHAMNW, KaK NpaBunio, 6-7 cpe3oB napasnienbHO opbuto-
MeaTanbHOM JINHWUW — OT YPOBHSA aflbBEONIAPHbIX OTPOCTKOB HUXKHEW 1 BEPXHEN YentoCTn
[0 NOGHbIX Ma3syx, B NpAMON Npoekuun — 4-5 cpe3oB napanfielbHO BEHEYHOMY LIBY — OT
YPOBHA nepefHUX oTaeNnoB 060UX rMasHbix A6MIOK JO nepekpecTa 3puTeNbHbIX HEPBOB.
Mpn HeO6XOANMOCTY YNCIIO CKAHVPYIOLMX CPE30B B 06eMX MPOEKLUMAX YBENNYMBANIN, HO
npu NpoBefeHNN KIIMHUKO-PEHTreHo-ToMorpaduryecknx napanneneii AONONHUTENbHanA
AMnarHoctmyeckas nHGopMaLmsa o pacnpoCcTPaHEHHOCTM OMYXOSIEBOrO NOPaXXeHNA 30HbI
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nuuesoro ckeneta nonyyeHa y 15 (51,7%) 13 29 onepmpoBaHHbIX NaLMEHTOB, Npuyem
Y 3 13 HUX — O MopaxeHK NoNoCT Hoca (CM. Tabnuuy).

KnnHnueckn npu nepegHein pUHOCKONWK Y HUX onpefesieHo OnyXoneBoe nopakeHne
HebonbLIMX pa3mepoB B 06N1acTy naTepasnbHON CTEHKM NONIOCTM HOCA, OAHAKO CYAUTb O
€ro NPOTAKEHHOCTN B HaMpaBfeHN BBEPX U K3aAun He NpefCcTaBuIoCb BOSMOXHbIM.

PeHTreHonornyeckn natonornyeckmx N3MeHeHur B NONOCTM HOCa HE BbiAB/IEHO BBU-
Oy ManbIX pasmepoB ONyXOnn N HaNoXeHNA TeHW CpefHell HOCOBOW PaKOBUHbI Ha TeHb
HOBOOOPa30BaHMA. Ha cepmin KOMMbIOTEPHBIX TOMOrPaMMm ornpefesieHa TeHb MATKOTKaH-
Horo o6pa3oBaHus, 3aHMMaBLUIaA Ha OrPaHNYEHHOM yYacTKe 0651acTb OQHOW 13 HOCOBbIX
[PaKOBWH, KOTOpas Npuerana K neperopoake Hoca. [laHHble KOMMbOTepPHOW ToMorpadun
B 3TMX CJIyYasx No3Bonuam 6onee TOMHO onpeaenunTb PacnpoCcTpaHEHHOCTb ONYX0NeBOro
npouecca B CpefHeM 1 3aHeM OTAenax nonoCT! HOCA, NIOXO AOCTYMHbIX OCMOTPY 13-3a
HOBOOOPa30BaHUsA, a TakXKe CyAMTb O B3aIMOOTHOLLEHWUN €ro C NeperopofKkomn Hoca n me-
OVanbHOWN CTEHKOWN BEPXHEUENTICTHOW Na3yxu. ITW AaHHble Obinn NONTHOCTbIO MOATBEPX-
JeHbl Npy onepaTMBHOM BMelLaTeNbCTBe.

Ha KomnbloTepHbIX TOMOrpammax y 2 nauueHToB Obinu BbiABNeHbl gedopmaumsa u
JecTpyKUMA Ha OrpaHMYeHHOM y4yacTKe 3afHel CTEeHKW BepXHeuyenoCcTHON nasyxu 6e3
pacnpocTpaHeHUs onyxonu B 0651acTb KpbUTOHEOHOW AMKW. 9TO AaNio BO3MOXHOCTb Bbl-
NONHUTbL PaMKalibHYlO onepaumio C yBEPEeHHOCTbO B ee abnacTMUHOCTU U OTCYTCTBUU
KONMM3UKN ONYXONN C BEPXHEUENOCTHOW apTepueit Npy yaaneHnn 3agHen CTeHKN Bepx-
HeuenioCTHON Nasyxu.

CpaBHUTeNbHaA OLeHKa AnarHocTnyeckoi uHdpopmauum, nosy4eHHoi npn o6cnepoBaHnN
15 onepnpoBaHHbIX NaLNEHTOB
Comparative evaluation of diagnostic information obtained during the examination of 15 operated

patients
Xapakrtep onyxo- | OnpepeneHue onyxosieBoro npouecca npn o6cefoBaHNN NaLUEHTOB
nesoro npouecca, | Kppuuyeckoe nccneposaHne | PentreHorpadus KomnbloTepHas
YCTaHOBJ/IEHHbIN BO Tomorpadus
Bpems onepauumn
P pal He OnpepeneHo He OnpepeneHo OnpepeneHo
onpepeneHo onpepeneHo
Hannune onyxonun - 3 3 - 3
B NMONOCTW HOCa
[ectpykuma nepea- | 1 - 1 - 1
Hen cTeHKkm BYI*
[lecTpykumsa 3agHen | 2 - 2 - 2
cTeHkum BYMN
[lecTpyKuma HUxXHen | 4 - 4 - 4
N1 MeguanbHon
CTEHKM FNasHuLbI
MopaxeHwne nepero- | 1 - 1 - 1
poAKM HOCa B 3aaHe-
BEPXHUX OTAenax
PacnpocTtpaHeHne 4 - 4 - 4
onyxonwu Ha BYM
PacnpocTtpaHeHne 1 - 1 - 1
onyxonwu B nasyxu
peleTyaTon Koctn
MpumeyaHue: * BepxHeyentoCcTHaA nasyxa.
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OueHKa npumeHeHna JNy4yeBbIX METOAO0B B AVArHOCTUKE U MNIAHNPOBaHNN XNPYPrnyeckoro
NleyeHna NnauneHToB CO 3N10KaYeCTBEHHbIMM OnyXonamMmn BEpPXHel YentocTh 1 NonocTu Hoca

Y 4 nuy € HanUYMeM Ha KOMMbIOTEPHbIX TOMOrpamMmMax OrpaHUUYeHHOWN AecTpyKLUum
HUKHE 1 MeAnasibHOM CTEHOK NasHMUbl 6e3 pacnpocTpaHeHUA ONyXoau B NosoCTb
rMasHULbl ¥ NPU OTCYTCTBUM UHOUIBTPALMMN UHTPAOPOMTANIbHONM KNETYATKM Mbl COUNN
BO3MOXHbIM €LLe O ornepauuy NJaHMPOBaTb COXPaHEHKE ra3Horo A6/0Ka 1 yaaneHme
MOpPaXXeHHOW CTEHKM rMasHuLbl. Bo Bpema onepaTBHOrO BMeLLATeNbCTBA AaHHbIE KOM-
MbloTEPHOW TOMOrpaduv 06 orpaHMUYEHHOM MOPAXKEHUN CTEHOK MMa3HMLbI NOATBEPAU-
JINCb. DTO NO3BONIO MNOMHOCTBIO OCYLLECTBUTL HAMEUEHHbIi 06beM ONepaTMBHOIO BMe-
LIaTenbCTBa.

Y 4 nauneHToB NPU OTCYTCTBUM YETKOW KIMHNYECKOW CUMNTOMATUKM C MOMOLLbIO KOM-
NblOTEPHOW TOMOrpadun yaanoch BbiABUTb TeHb OMYXONN B BEPXHEUEOCTHONW Masyxe.
KnuHuueckn onyxosb pacnosnaranach B BEPXHEM 1 CpefHeM oTaesiax MoslocTu Hoca, HO
5Ta NOMIOBUHA HOCA M NPUIIEXallan BepXHEUeNoCTHaA nasyxa Oblfiv HEroMOreHHO 3aTeM-
HeHbl. MPU3HAKOB JECTPYKLUUM MeananbHON CTEHKM BEPXHEYENIOCTHOM Nasyxu He 6bino.
CyanTb O xapakTepe ee 3aTeMHeHUA (ONyxonb AU BOCNanuTebHble N3MeHeHMs) Obino
CNIOXKHO. Pe3ynbTaTbl onepauum NOAHOCTbIO NMOATBEPAUIN KOMMbIOTEPHO-TOMOrpaduye-
CKMNe HaxoaKu.

PacnpocTpaHeHvie HOBOOGPA30BaHMUA Ha HUKHIE OTAESbl Ma3yX peLeTyaTon KoCTu Ha
CTOPOHE MOPaXKeHUs, BbIABNAEMbIE TONIbKO MPU KOMMbIOTEPHOW ToMOrpadun, oTMeUYEeHO
y 1 nayneHTa. Hebonblasn AecTpyKuMs nepeaHei CTeHKN BepXHeUentoCcTHO Nasyxu (ao
0,4 cM) C orpaHMYeHHbIM BbIXOZOM TEHU OMYyXOW B MATKME TKaHW NepeaHei NoBEPXHOCTH
nuua 6bina onpeaeneHa Takxke ToNIbKO Ha KOMMbIOTEPHbIX TOMOrpammMax y 1 nauueHTa. Ha
ornepaummn 3T1 AaHHble NOATBEPANSINCD, B CBA3W C YeM Bbif AOMOSTHUTENIbHO NCCeYEHbI
TKaHW LEKM BMeCTe C ONyxoJiblo.

B PE3YJNIbTATbl U OBCYXOAEHNE

MNpepcraBnAano onpegeneHHbln HTEPeC CONOCTaB/IeHNe Pe3ynbTaToB KOMMbIOTEPHON
ToMorpadum BepxHel YentocTu 1M MONOCT HOCa, CBUAETENbCTBYIOWMNX O pacnpocTpa-
HEHHOCTW OMyXONW, C AaHHbIMW OMePaTUBHbIX BMELLATENbCTB ANA OLEHKN AnarHoCTYe-
CKOW JOCTOBEPHOCTN 3TOr0 MeToAa nccnenoBaHus. NonHoe coBnageHne oTmeyeHo B 26
(89,7%) 13 29 HabnOEHWNN.

Hu npu peHTtreHorpadun, H1N NpU KOMMblOTEpPHON ToMorpadun He Obina BblsB/IEHa
orpaHuyeHHas onyxonb NHOGUNBTPATUBHOTO XapaKkTepa, 3aHMMaBLLasA aflbBEONAPHbIN OT-
POCTOK (2 yenoBeka), TBepaoe Hebo (1 NauneHT) U XOpoLLO onpeaensemas Npu 06bIYHON
opockonuun. OnepaunoHHbIe HaXO4KM B 3TOM Cily4ae COBNanu C pesynbraTammn KNnHuye-
CKOro obcnefoBaHus.

MNMonHoe coBnageHne AaHHbIX KANHUKO-PEHTreHonormyeckoro obcnefoBaHma ¢ pe-
3ynbTaTaMm KOMMbloTepHOW Tomorpadum, KoTopble Obinn NogTBepPXKAeHbI Ha onepawuuy,
oTMeueHo y 11 (37,9%) 13 29 onepupoBaHHbIX NaLMEHTOB.

B BbIBO/bl

1. JaHHble KomMbloTepHOW ToMorpadun 0 pacnpPoCTPaHEHHOCTN ONYyXONU MOSHOCTbIO
COBManu C onepaLyoHHbIMK HaxoaKamu y 26 (89,7%) 13 29 oneprpoBaHHbIX UL,

2. [JononHuTenbHaa gmarHoctuyeckasa nHbopmauma O pacnpoCTPaHeHHOCTU OMyXo-
NneBoOro npouecca, NOATBEPXKAEHHaA pe3ynbTaTamy ONepaTMBHOrO BMeLLaTeNnbCTBa,
nony4yeHa TONIbKO Npy KoMnboTepHOM Tomorpadun y 15 (51,7%) n3 29 naymeHTOB.
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3. KT MaJ'IOI/IHd)OpMaTI/IBHa npn orpaHNYeHHOM OnyxoneBOM MNOpPa*KeEHUW, JTOKANN3YIo-
wemca B obnactn a/lbBEOJIAPHOIO OTPOCTKa BerHEVI yencTn n TBepporo Heba, xo-
POLWOo BblABIAEMOM NPU KIMHNYECKOM O6CJ'IEL|,OBaHI/II/I.
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Abstract

Introduction. A transmembrane glycoprotein designated as CD44 is expressed in various
cell types, including cancer stem cells. It also generally exhibits other variants that have
been linked to the onset and progression of cancer.

Purpose. The aim of this study was to investigate how the CD44 molecule is expressed in
epidermal skin tumors.

Materials and methods. In this study, we investigate the expression of CD44 in 63
formalin-fixed, paraffin-embedded tissue specimens. It includes 36 cases of basal cell
carcinoma (BCC) and 27 cases of cutaneous squamous cell carcinoma (CSCC). By using
immunohistochemistry (IHC), we examined the expression of CD44 in these cutaneous
malignancies.

Results. Cutaneous squamous cell carcinomas (CSCC) had significant and strong CD44
expression in most of cases (77.8%), particularly at the invasive part; however, the majority
of BCC typically showed no or focal reactivity (27.8%). The normal skin close to the lesion,
demonstrated CD44 immunoreactivity. Chi-square test and effect size were calculated,
and a strong link was found between CD44 positive expression and CSCC (p<0.01).
Conclusion. Findings suggest that CD44 expression in these skin malignancies may be
related to tumor expansion and dissemination rather than just malignant transformation.
Keywords: CD44, squamous cell carcinomas, basal cell carcinomas, immunohisto-
chemistry, skin cancer
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Jkcnpeccua CD44 B 3noKayeCTBEHHbIX
3NNAEPMANbHbIX ONYXOMAX KOXW

KoH$NUKT nHTepecoB: He 3asB/eH.

Bknap aBTOpoB: XvHA Anb-Xallemn — KOHLeNTyanv3auus, NoAroToBKa AaHHbIX, UCCNIeA0BaHVe, METOAONOTUSA, yNpaBneHme
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Pesiome

BBepeHme. TpaHCMeMOpaHHbIN FMKONPOTENH, 0603HauYaembll Kak CD44, skcnpeccupy-
€TCS B Pa3fINYHbIX TUMAX KNETOK, BKIOYAs pakoBble CTBONOBble KNeTKU. OH Tak»Ke 06blu-
HO UMeeT Apyrue BapuaHTbl, KOTOPble CBA3aHbl C BOSHUKHOBEHVEM U NPOrpeccupoBaHu-
eM paka.

Lienb. /13yueHune skcnpeccnn monekynbl CD44 B anupepManbHbiX ONyXOsaX KOXK.
Martepuanbl n metogbl. B gaHHOM uccnegoBaHMM Mbl u3yumnu skcnpeccuio CD44
B 63 ob6pasuax TKaHen, PUKCUPOBAHHbIX GOPMAMHOM 1 3aKNOUYEHHbIX B MapaduH. B nc-
cnefoBaHMe BKIOYEHbl 36 NaLMeHToB C 6a3anbHOKNETOYHONM KapumHoMon Koxun (BKK)
N 27 — C NNOCKOKNeToUHOW KapunHomown Koxm (MKK). C nomoLyblo MMMYHOTUCTOXUMUN
(MUX) mbl nccnegosanu akcnpeccuto CD44 B maTepuanax naLyMeHToB C JaHHbIMK 3/10Kaye-
CTBEHHBIM HOBOOOPA30BAHUSAMM KOXKN.

Pesynbratbl. B 60nblumHcTBe cnyyaes (77,8%) MKK npopemMoHCTprpoBanu 3HaunTenb-
HY0 1 cUnbHYto 3Kcnpeccntio CD44, ocobeHHO B MHBa3VBHOW YacTU; OfHAKO OONbLUMHCTBO
cnyyaeB BKK 06blUHO He NPOoABNANN PeakTUBHOCTY UMK NPOABAANY ee 04aroso (27,8%).
B HopManbHoW KoXe B6/MM3U nopaxeHuWa Habnopanacb MMMyHopeakTuBHOCTb CD44.
Bbin paccunTaHbl KpUTEpPUIN XU-KBaApaT M BenmunHa 3ddeKkTa, obHapy»KeHa cunbHan
CBA3b MeXAy nonoxutenbHou akcnpeccuenn CD44 n MKK (p<0,01).

3aknioueHune. onyyeHHble faHHble CBMAETENbCTBYIOT O TOM, UTo 3Kcnpeccma CD44 B
3TUX 310KAYeCTBEHHbBIX HOBOOOPa30BaHMAX KON MOXKET ObITb CBAI3aHa C paclUMpeHnem
N pacnpocTpaHeHneM ONyXonu, a He NPOCTO CO 3/10KauYeCTBEHHON TpaHchopmaLmein.
KnioueBble cnoBa: CD44, niocKoKeToOUHas KapumMHOMa, 6a3anbHOKNIETOYHAA KapLyHO-
Ma, UMMYHOTUCTOXMMUS, Pak KOXU
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B INTRODUCTION

CD44 is a cell surface glycoprotein that occurs in many different molecular forms,
such as the standard isoform and CD44 variant isoforms [1]. Human CD44 is encoded by
20 exons, 10 of which are constant for all isoforms. The standard isoform is encoded by
ten constant exons and any pairing of the remaining variant exons are present in CD44
variant isoforms [2, 3]. CD44 participates in a number of biological functions, including
cell adhesion, activation, proliferation, and differentiation [3]. Human cells that express
CD44 include differentiated cells, embryonic stem cells and cancer cells [1, 2]. CD44
serves as a receptor for hyaluronan and various other extracellular matrix elements along
with a cofactor for cytokines and growth factors [4]. Cancer progression and metastasis
are significantly influenced by CD44 and hyaluronan interactions, which regulate cell
proliferation, differentiation, survival and migration [5, 6]. CD44-binding with high
molecular weight hyaluronan increases CXCL12-induced signaling and angiogenesis,
their binding and consequent interaction to the neural Wiskott — Aldrich syndrome
protein triggers polymerization of actin and EGFR activation [6-8]. It is typically expressed
by keratinocytes, hair follicles, and sebaceous as well as eccrine epithelial cells in normal
skin [9]. CD44 expression has been extensively studied in the context of various cancers,
including skin tumors, where it plays essential role in tumor progression, spread, and
resistance to treatment [3, 10]. CD44 is represented as a common marker for tumor
stem cells and enhances epithelial to mesenchymal shift [1]. Different patterns of CD44
expression are seen in skin tumors, such as squamous cell carcinoma (SCC), basal cell
carcinoma (BCC), and malignant melanoma (MM), reflecting the distinct molecular traits
and pathophysiology of each tumor type [10].

Unregulated growth of squamous cells in the epidermis is known as cutaneous
squamous cell carcinoma (CSCC) [11]. It contributes to 20% of all skin malignancies and is
the second most frequently occurring malignant skin cancer after BCC [11, 12]. BCC is the
most prevalent type of skin malignancy, typically slow-growing and locally invasive, and
it originates in the basal layer of the epidermis and its appendages [13]. CD44 expression
is frequently elevated in CSCC and is linked to the invasive capacity of the tumor; it is also
associated with aggressive behavior and a bad prognosis indicating that it plays a role
in promoting tumor cell adhesion and metastasis [10, 14]. However, its expression is less
prominent in BCC that may contribute to tumor growth through changing in basal cells
biology [15].

Understanding the diverse roles of CD44 in these skin tumor types offers insight into
its potential as a therapeutic target, especially given its involvement in immune evasion,
cancer cell interactions with the extracellular matrix and metastasis.

B MATERIALS AND METHODS

Study design and setting

A retrospective study was conducted to assess the CD44 expression in skin tumors
(CSCC and BCCQ).

Data collection
Data collection was carried out for a one-year duration during the period from 2023
to 2024 from the pathology archives of the Al-Sader Teaching Hospital and a private
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lab. The study comprised 63 cases of skin malignancies. Selection was based on the
availability of adequate clinical data and sufficient tissue material. Cases unsuitable for
immunohistochemical analysis were excluded.

Staining

Formalin-fixed, paraffin-embedded tissue samples were obtained from the pathology
archives of the Al-Sader Teaching Hospital and private lab from patients diagnosed
with skin tumors, including 36 cases of BCC, and 27 cases of cutaneous squamous cell
carcinoma (CSCQ). Tissue blocks were cut into 4 pum-thick slices using a microtome and set
on glass slides, then deparaffinized using xylene for 5 minutes and rehydrated through a
succession of ethanol grades. The slides underwent hematoxylin staining (ready to use) for
8 minutes then rinsed in tap water. After that, counter stain with eosin (ready to use) was
used for 1T minute then rinsed with water to remove excess stain. After staining, complete
dehydration in absolute alcohol was done; and the slides were cleared and mounted.
Then, the slides were left to cool at room temperature.

Immunohistochemistry (IHC) for CD44

After slide preparation, deparaffinization and rehydration of the sections was carried
out by putting the slides in an oven with hot air set between 50-60 °C for 15 minutes,
later moved to a xylene bath (two 5-minute xylene changes). Rehydration through two
changes of fresh absolute ethanol (90-80%) 3 minutes for each. After being carefully
rinsed in tap water for 30 seconds, the slides are placed in phosphate-buffered saline
(0.01 M PBS, pH 7.4 PBS, Product No. P4417-tablet) for 30 min at room temperature
for further rehydration. For antigen retrieval, primary antibodies CD44s monoclonal
antibody (mouse anti-human CD44, clone DF 1485, from Dako) have been applied for 45
minutes at room temperature and washed in PBS for 3 minutes. Endogenous peroxidase
activity was blocked using 3% hydrogen peroxide (ready to use) for 5 minutes then
slides were immersed in PBS wash bath for 2 minutes. 100 pl of biotinylated secondary
antibody (ready to use) conjugated with Sterptavidin-horseradish peroxidase (HRP)
enzyme (ready to use) was applied to each slide, covering the tissue sections and
incubated in a humidity chamber at room temperature for a minimum of 30 minutes.
One drop (about 20pl) of DAB chromogen was used to visualize the enzyme-conjugated
secondary antibody which combines with the enzyme to form a visible precipitate.
Mayer’s hematoxylin was used to counterstain the slides before they were mounted for
microscopic examination.

Ethical approval
The institutional ethics committee offered its approval to all procedures, where
essential, informed consent was acquired.

Statistical analysis

GraphPad Prism Edition 10 was used for data analysis. A chi-square test and effect size
(phi equation) were done to assess if there is an association between CD44 expression
and the type of tumor. P-values of 0.01 or less were considered a statistically significant
association.
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B RESULTS

According to our study, which includes 63 cases (27 cases were diagnosed
histopathologically as CSCC, as in figure 1, and 36 cases were diagnosed as BCC, as in
figure 2). CD44 was highly expressed in squamous cell carcinoma (SCC) tissues compared
to nearby normal epidermis. IHC analysis showed strong membranous staining for CD44
in the majority of tumor samples. Twenty-one of SCC cases (77.8%) had positive CD44
expression, with only 6 cases (22.2%) showing negative expression as in figures 3 A and B.
The expression was more intense at the invasive part of the tumors, suggesting a possible
role in tumor growth and epithelial-mesenchymal transition (EMT), figures 3 Cand D.

In BCC, as compared to SCC, CD44 expression is usually more variable and less intense.
CD44 expression was observed in only 10 out of 36 cases of BCC, figures 4 A and B. This
positive corresponds to just 27.8% compared to 72.2% that had negative expression,
figures 4 C and D. Unlike SCC, more differentiated, less aggressive tumors are generally
linked with high CD44 expression in BCC.

Fig. 1. Cutaneous SCC showing atypical keratinocytes with copious amounts of eosinophilic cytoplasm:
A - H&E, 100X; B - H&E, 400X

Fig. 2. BCC of the skin showing nests of basaloid cells with minimal cytoplasm, and peripheral
palisading: A - H&E, 100X; B - H&E, 400X
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Fig. 3. A - Negative immunostaining of CD44 in CSCC (IHC, 100X); B - Negative immunostaining of CD44
in CSCC (IHC, 400X); C - Positive brownish membranous immunostaining of CD44 in CSCC (IHC, 100X);
D - Positive brownish membranous immunostaining of CD44 in CSCC (IHC, 400X)

Fig. 4. A - Positive brownish membranous immunostaining of CD44 in BCC (IHC, 100X); B - Positive
brownish membranous immunostaining of CD44 in BCC (IHC, 400X); C - Negative immunostaining
of CD44 in BCC (IHC, 100X); D - Negative immunostaining of CD44 in BCC (IHC, 400X)

Association between tumor type and CD44 expression

Tumor type CDA44 positive CD44 negative Totals
Cscc 21 6 27
BCC 10 26 36
Totals 31 32 63

Notes: the chi-square statistic is 15.43; P<0.01.
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Chi-square test was done, and a significant correlation (P<0.01) was found between
CD44-positive expression and CSCC (table). Effect size was calculated using the Phi
equation and was equal to 0.5 suggesting a strong association between CD44 expression
and CSCC. These variations support the hypothesis that CD44 may be used as a diagnostic
or prognostic marker to help differentiate between these two common skin cancers and
determine their potential for progression.

B DISCUSSION

CD44 is a cell surface molecule which is involved in a wide range of functions, like cell
adhesion, migration, lymphocyte activation, angiogenesis, and cell-cell interactions [16].
Itis a cell surface receptor for hyaluronic acid. Certain cells, such as epithelial cells, vascular
endothelial cells, leukocytes, and cancer cells, possess cell surface adhesion receptors
on their surfaces [17]. CD44 is primarily produced by basal keratinocytes in normal skin
and helps in wound healing and epidermal homeostasis. However, in carcinogenesis,
alterations in CD44 expression and its variants are linked to tumor growth, resistance to
therapy, and raised invasive potential [9, 18].

CSCC is the second commonest epidermal skin cancer [19]. The unregulated growth
of atypical epidermal keratinocytes is the initial trigger of CSCC, which is probably the
consequence of an ongoing intraepidermal dysplasia process [20]. Although its clinical
behavior is often benign, it can also exhibit local aggression and metastasis [21]. Prompt
surveillance, timely detection, and rapid treatment are essential to reduce the risks of
morbidity and mortality as incidence keeps on rising, posing considerable public health
concerns [19, 20].

In the literature, only few studies have investigated CD44 expression in cutaneous
epithelial neoplasms. Our results showed high expression of CD44 in cutaneous SCC that
runs in alignment with other previous studies by Prieto VG et al who reported that all cases
of SCC were immunolabelled for CD44 [9], also this finding is in agreement with what was
reported in other studies [10, 22-24]. A study done by Karvinen S et al. in 2003 showed
that moderate intensity and generally homogenous CD44 staining were observed in the
well-differentiated invasive SCC tumors; however, decreased CD44 expression has been
observed in the less differentiated SCC tumors [25].

Regarding BCC, it is the most frequent cancer and is typically a slow-growing tumor
with little metastasis. It is rarely lethal, but when treatment is insufficient or delayed, it can
cause significant damage and distortion to nearby tissues [26].

In contrast to SCC, BCC had a limited potential for metastasis, so most BCC does not
express CD44.The expression of this particular protein may be correlated to some element
of tumor progression, particularly the ability to metastasize [9]. In current study, CD44
showed focal or negative expression in most of cases (10 of 36 BCC cases) and this finding
is in concordance with studies done by Prieto VG et al. [9], Simon J.C. et al. [10], Erfani E.
et al. [22], Karvinen S et al. [25], but in contrast to other studies done by KP Dingemans et
al. [15]. More study is required to completely evaluate CD44 role in SCC and BCC clinical
behavior. Future further studies may be required to investigate CD roles in other cancer
types like breast cancers [27-31], gastric cancer [32], CNS tumors [33], anal tumors [34],
colorectal cancers [35-37], head and neck carcinoma [38-41], endometrium cancer [42],
and ovarian tumor [43].
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B CONCLUSION

The different patterns of CD44 expression in CSCC and BCC could represent the
unique origins of the tumors: SCC s a keratinocyte at an earlier stage in the differentiation
cascade, and BCC is an undifferentiated keratinocyte. The variation in CD44 expressions
between these malignancies may further contribute to the differences in their ability to
metastasize.
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Abstract

Purpose. To evaluate the clinicopathological characteristics and prognostic relevance of
microsatellite instability (MSI) in patients with metastatic colorectal cancer (mCRC).
Materials and methods. This retrospective study included 60 patients with histologically
confirmed mCRC treated at the National Center of Oncology, Azerbaijan Republic,
between 2020 and 2024. MSI status was assessed using immunohistochemistry (IHC)
and polymerase chain reaction (PCR). Clinical, demographic, and molecular features —
including KRAS, BRAF, and NRAS mutations — were analyzed.

Results. High microsatellite instability (MSI-H) was detected in 43.3% of patients. MSI-H
tumors were more frequently associated with younger age, right-sided localization, and
female sex, although these differences were not statistically significant. KRAS mutations
were present in 86.7% of patients, while BRAF and NRAS mutations were not observed.
Conclusion. MSl is a clinically meaningful biomarker in mCRC and may guide therapeutic
decision-making, especially regarding immune checkpoint inhibitor therapy. Larger
studies are needed to validate these findings and further clarify the predictive and
prognostic role of MSI in metastatic settings.

Keywords: microsatellite instability, metastatic colorectal cancer, MSI-H, KRAS,
immunotherapy, mismatch repair, biomarker, molecular profiling
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Pesiome

Llenb. OueHUTb KIMHMKONATONIOrMYeCKNe XapakTepUCTUKN 1 MPOrHOCTUYECKYIO 3HaUU-
MOCTb MUKPOCATEMIUTHON HeCTabubHOCTU (MMKpOCaTeNNnTHasA HecTabrnbHocTb, MSI) y
NnaumeHTOB C MeTacTaTMYeCKNM KonopeKTanbHbiM pakom (MCRC).

Matepuanbl n metogbl. B faHHOe peTpocneKkTMBHOE MccnefoBaHne ObUI BKIIOYEHbI
60 NaureHTOB C MMCTONOTMYECKM NMOATBEPKAEHHbBIM MeTacTaTUUECKM KONOPEeKTaJIbHbIM
pakoM, NPOXoAUBLUKX NiedeHre B HaumoHanbHOM OHKoormyeckom LeHTpe Asepbaig-
XaHckon Pecny6nukn B nepuog ¢ 2020 no 2024 rog. CtaTyc MUKPOCATENTIUTHON HecTa-
6unbHocTn (MSI) oueHuBanca ¢ nomowblo UMMmyHoructoxumum (IHC) n nonMmepasHom
uenHon peakuyumn (PCR). bbinn npoaHann3nMpoBaHbl KNMHMYeCKMe, gemorpaduyeckme n
MOJIeKyNnApHble XapaKkTepncTuky, skntovan mytaumm KRAS, BRAF n NRAS.

PesynbraTbl. Bbicokas MukpocatennutHaa HectabunbHocTb (MSI-H) 6bina BbifaBneHa y
43,3% nauueHToB. Onyxonu ¢ MSI-H vaule accounnpoBanucb ¢ 6osiee MoIoabIM Bo3pac-
TOM, NPaBOCTOPOHHEN NoKanmM3aumen U XeHCKUM MOJIOM, XOTA 3T pasnnuma He Obinm
cTaTucTnyeckn 3Haummbimn. Mytaumm KRAS npucyTtcteoBanu y 86,7% nauMeHToB, B TO
Bpemsa Kak myTauun BRAF n NRAS He Habntopganuch.

3aknioueHne. MSI| ABnAeTcA KNMHMYECKN 3HauYMbiM GrioMapKepoM Npu meTtactaTuye-
CKOM KONOPEKTaJIbHOM paKe 1 MOXeT NMOMOYb B MPUHATAM TepaneBTUYeCKNX peLleHuni,
0COBEHHO B OTHOLLEHUW Tepanuy MHIIMOUTOPaMK KOHTPOJIbHbIX TOYEK MMMyHUTeTa. He-
06xogMmbl 6onee macliTabHble NCCNeAoBaHWSA ANs NMOATBEPKAEHNA STUX Pe3ybTaToB U
JanbHenwwero yTo4HeHMA NporHoctuyeckor ponu MSI npu metactatmyeckom pake.
KnioueBble cnoBa: MMKpocaTeInTHaA HeCcTabubHOCTb, MeTacTaTUYeCKUn Kosopek-
TasbHbIN pak, MSI-H, KRAS, nmMmyHoTepanusa, penapauma HecoBnageHuii, bomapkep, Mmo-
nekynspHoe npoounmposaHue
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B INTRODUCTION

Colorectal cancer (CRC) remains one of the leading causes of cancer morbidity
and mortality worldwide. According to the World Health Organization, approximately
1.9 million new cases of CRC are diagnosed annually, with more than 900,000 deaths
attributed to the disease each year [1, 2]. In developed countries, CRC ranks as the third
most common malignancy among men and the second among women [2]. Although
the incidence is relatively lower in developing countries, it continues to rise, likely due to
changing lifestyle habits, dietary patterns, and increasing life expectancy [3].

In recent years, microsatellite instability (MSI) has emerged as a key molecular
mechanism involved in the pathogenesis of CRC. MSl is a genetic phenomenon resulting
from deficiencies in the DNA mismatch repair (MMR) system [4]. These deficiencies lead to
the accumulation of insertion or deletion mutations within microsatellite regions, thereby
contributing to tumorigenesis [5].

Approximately 15% of all CRC cases exhibit high levels of MSI (MSI-High), making
it a relevant diagnostic, prognostic, and therapeutic biomarker [6]. MSI-H tumors are
associated with distinct clinicopathological features, including localization, histological
characteristics, and immune microenvironment [7]. Furthermore, these tumors often
display a hypermutated phenotype, which contributes to their sensitivity to immune
checkpoint blockade therapy [8, 9].

The biological basis of MSI lies in MMR protein dysfunction, which impairs the
correction of DNA replication errors occurring within repetitive sequences. Microsatellites —
short tandem repeats — are commonly located in noncoding DNA but can also be found
in coding regions of genes involved in cell cycle regulation, apoptosis, and DNA repair [10,
11]. Loss of function in key MMR proteins such as MLH1, MSH2, MSH6, and PMS2 results
in the development of MSI and subsequent accumulation of mutations in critical genes,
including TGFBR2, BAX, and ACVR2A [12, 13]. These alterations promote unchecked
proliferation, evasion of apoptosis, and increased tumor aggressiveness [14].

MSI status can be assessed using two main approaches: immunohistochemistry
(IHC) for MMR protein expression, and polymerase chain reaction (PCR)-based analysis
of microsatellite markers. IHC offers a reliable and cost-effective method for detecting
MMR deficiency by identifying the absence of protein expression in tumor tissue [15,
16]. The PCR-based Bethesda panel, recommended by the U.S. National Cancer Institute
(NCI), includes five standard microsatellite markers (BAT-25, BAT-26, D2S123, D55346, and
D17S250), where length alterations between tumor and normal DNA indicate MSI-H [17].

MSI status not only provides insights into the molecular pathogenesis of CRC but also
plays a pivotal role in prognosis and therapeutic decision-making. In early-stage CRC,
MSI-H is typically associated with a favorable prognosis and lower risk of recurrence [6, 18,
19]. However, in metastatic CRC (mCRC), the clinical significance of MSI is more complex.
Several studies suggest that MSI-H tumors may be less responsive to conventional
5-fluorouracil (5-FU)-based chemotherapy [20]. On the other hand, MSI-H mCRC exhibits
a high tumor mutational burden and increased infiltration by cytotoxic T lymphocytes,
making these tumors excellent candidates for immune checkpoint inhibitors such as anti-
PD-1/PD-L1 antibodies [9, 21, 22].

This study aims to investigate the clinicopathological characteristics and potential
prognostic implications of MSI in patients with metastatic colorectal cancer.
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B MATERIALS AND METHODS

This retrospective study was conducted at the National Center of Oncology of the
Republic of Azerbaijan and included 60 patients with histologically confirmed metastatic
colorectal cancer (mCRQC), treated between 2020 and 2024. Patients were selected based
on the availability of archived tumor tissue samples suitable for immunohistochemical
and molecular genetic analysis.

Among the enrolled patients, 30 were male (50%) and 26 were female (43.3%). The
mean age at diagnosis was 64.6 years. Based on tumor localization, 68.3% of cases (n=41)
were located in the left colon, and 21.7% (n=13) in the right colon; in the remaining cases,
precise anatomical localization could not be established.

Histopathological evaluation confirmed adenocarcinoma in all patients. To assess
mismatch repair (MMR) status, immunohistochemical staining was performed using
antibodies against MLH1, MSH2, MSH6, and PMS2 proteins. Loss of expression of one or
more MMR proteins was interpreted as deficient MMR (dMMR), corresponding to high-
level microsatellite instability (MSI-H).

MSI testing was additionally performed by PCR analysis using the standard Bethesda
panel, which includes five microsatellite markers: BAT-25, BAT-26, D25123, D55346, and
D17S250, according to the guidelines of the U.S. National Cancer Institute (NCI). The
presence of instability in =2 markers was classified as MSI-H, instability in one marker as
MSI-L, and absence of instability as microsatellite stable (MSS).

Furthermore, the mutational status of the KRAS, NRAS, and BRAF genes was assessed.
KRAS mutations (including G12D) were detected in 11 patients. Mutations in BRAF and
NRAS were rare or absent in the studied cohort.

Data analysis was performed using SPSS software (version XX). The associations
between MSI status and clinicopathological parameters were evaluated using the chi-
square (xz) test, Fisher’s exact test, and the Mann — Whitney U test for nonparametric
variables. A p-value <0.05 was considered statistically significant.

B RESULTS

A total of 60 patients with metastatic colorectal cancer (mCRC) were included in the
study. The mean age was 64.6 years. Of these, 30 patients (50.0%) were male and 26
(43.3%) were female.

High microsatellite instability (MSI-H) was identified in 26 patients (43.3%), while
13 patients (21.7%) had microsatellite stable (MSS) tumors. In the remaining cases, MSI
status could not be determined due to technical limitations in processing archived tumor
material.

In the majority of cases (65.0%), tumors were located in the left colon (n=39), while
right-sided tumors were observed in 13 patients (21.7%). All tumors were histologically
classified as adenocarcinomas, with the predominant histological grade being grade 2
(G2). Among patients with MSI-H tumors, right-sided localization was more common
(19.2%), whereas all MSS tumors were left-sided.

Molecular analysis revealed KRAS mutations, including G12D, in 52 patients (86.7%),
indicating a high prevalence of RAS pathway activation in this mCRC cohort. No mutations
in BRAF or NRAS were detected, which may be attributed to the limited sample size or
technical constraints of mutation testing.
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Patients with MSI-H tumors tended to be younger (mean age: 61.0 years) compared
to those with MSS tumors (mean age: 81.8 years), although this difference did not reach
statistical significance (p=0.6762, Mann — Whitney U test). A higher proportion of females
was observed in the MSI-H group (53.8%), whereas males predominated in the MSS
group; however, the sex difference was also not statistically significant (p=0.9098, ¥ test).
Likewise, no significant association was found between MSI status and tumor localization
(p=0.4911, ¥’ test).

Despite the limited clinical response data, several patients with MSI-H tumors were
candidates for immune checkpoint inhibitor therapy. Considering the known association
between MSI-H and high tumor mutational burden, such patients represent a population
potentially responsive to PD-1/PD-L1 blockade.

B DISCUSSION

The findings of this study underscore the clinical relevance of microsatellite instability
(MSI) as a molecular biomarker in metastatic colorectal cancer (mCRC). In our cohort, the
prevalence of MSI-H was 43.3%, which is higher than commonly reported rates of 10-20%
across all CRC stages. This discrepancy may reflect a selection bias favoring patients with
known or suspected molecular profiles.

Although previous studies have shown associations between MSI-H tumors
and younger age, female sex, and right-sided localization, our results did not reveal
statistically significant differences in these variables between MSI-H and MSS groups.
These observations may be attributed to the limited sample size and retrospective nature
of the study.

The remarkably high frequency of KRAS mutations (86.7%) in our patient cohort is
consistent with the known role of RAS pathway activation in CRC. This finding also
highlights a major therapeutic implication, as patients harboring KRAS mutations
are generally not candidates for anti-EGFR therapies. The absence of BRAF and NRAS
mutations may result from technical limitations or population-specific mutation profiles.

MSI status was evaluated using both immunohistochemistry and PCR-based molecular
assays. The concordance between these methods reinforces their value for routine MSI
testing and patient stratification. Importantly, MSI-H tumors have been shown to exhibit
increased immunogenicity due to a high mutational burden and infiltration by tumor-
infiltrating lymphocytes, making them strong candidates for immunotherapy with
immune checkpoint inhibitors.

Although we did not perform formal survival analysis or treatment response evaluation,
several patients with MSI-H tumors received PD-1 inhibitors based on their molecular
profile. This aligns with current clinical practice, where MSI-H serves as a key criterion for
recommending immunotherapy in advanced CRC.

In summary, while this study confirms established biological trends, the lack of
statistically significant associations highlights the need for larger, prospective studies to
validate the prognostic and predictive value of MSI in real-world clinical settings.

B CONCLUSIONS
Microsatellite instability (MSI) represents a clinically significant biomarker in metastatic
colorectal cancer (mCRQ). In our study, MSI-H tumors were more frequently observed
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in younger patients and those with right-sided localization, and showed a higher
proportion of female patients, although these trends did not reach statistical significance.

The high prevalence of KRAS mutations limits the applicability of anti-EGFR therapy
for the majority of patients in this cohort. Nonetheless, MSI-H status identifies a subset
of patients who may benefit from immune checkpoint blockade, highlighting the
importance of molecular profiling in routine clinical practice.
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Our findings emphasize the relevance of MSl testing in guiding personalized treatment
strategies for mCRC. Further large-scale, prospective studies are needed to validate these
observations and clarify the prognostic and predictive role of MSI in metastatic disease.
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Pesiome

B nocnepHve gecATuneTna 6narogaps LWMPOKOMY BHeAPEHUI0 TOHKOCPE30BOM KOMMbIO-
TepHON ToMorpaduun CyLecTBEHHO BO3POC/IO KOJIMYECTBO BbIABIAEMbIX 06pa3oBaHuii B
Nerkunx, B TOM YACIIE MO TNy MaTOBOTO CTeK/a. STV ouary npruobpeny 6onbLuoe 3HaueHme
B AMarHOCTVKE U NPOTHO3MPOBaHMU TeyeHUsi Hambosee pacnpoCTpaHeHHOro NoaTuna
HEMENKOKJIETOYHOrO paka JIerkoro — ageHokapLuyHombl. Ocoboe BHVUMaHue yaensaercs
VHAEKCY KOHCONMMAALMU K pasmepy OMyxoni, OTpa)<atoLemy COOTHOLLUEHWE COMMAHOIO
KOMMOHeHTa K obLemy pasmepy onyxonu. lMokKasaHo, UTO MHAEKC KOHCONMAALUN K pas-
Mepy ONyxonu ABNAETCS HaZleXXHbIM NPOrHOCTUYECKMM MapKepOM MHBa3UBHOCTY afieHo-
KapLMHOMbI M OHKOJIOTMYECKOTO MPOrHO3a, MPEBOCXOAALLMM NPOCTYIO OLIEHKY AUaMeTpa
HOBOOOpPa30oBaHMA. AHaNN3 KIOYEBbIX KIMHNYECKMX UCCIefoBaHNi NPOAEMOHCTPUPO-
Bal 3HAUMMOCTb MHAEKCA KOHCONMAALMM K pasmepy OMyXonu B Bbibope obbema Xunpyp-
MMYeCKoro BMeLLaTeNnbCTBa.

B cTaTbe paccmaTpuBaloTCA COBPEMEHHbIE MeXAyHapOAHble PEKOMEHAALMN MO BEAEHNIO
BMEepPBble BbIABMNEHHbIX 06Pa30BaHUii B NIErKUX, @ TakxKe 0OCY>KAAl0TCA NepCreKTVBbI Npu-
MeHEHUA PaaMoOMUKN U UCKYCCTBEHHOTO UHTENEKTa A1 MOBbILEHNA TOYHOCTY AMArHO-
CTVIKM 11 OHKONOTNYECKOro NPOrHo3a.

Taknm 06pa3om, PEHTFEHONOTNYECKIME XapaKTEPUCTVKM OMYXONH, NMPEXAE BCEro Hannume
KOMMOHEHTa MaToBOrO CTEK/A 1 MHAEKC KOHCONMMAALMU K pasMepy ONyxomu, CTaHOBATCA
BaXKHEMLUMMU MHCTPYMEHTaMMW NEePCOHANIM3NPOBAHHOIO JIEYEHUSA 1 NMO3BOMAIOT ONTUMU-
31poBaTb 6anaHC MeXAy OHKOJIOFMUECKOW PaAnKalbHOCTBIO U COXPaHEHNEM KauecTsa
XN3HU NaLWEHTOB.

KnioueBble cnoBa: afeHoKapLHOMa JIErKOro, KOMMbloTePHasA Tomorpadus, paaroMuka,
WCKYCCTBEHHDBIV MHTENNEKT, MPOrHO3
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Abstract

In recent decades, the widespread introduction of thin-section computed tomography
has led to a significant increase in the detection of pulmonary lesions, including ground-
glass opacities. These findings have acquired particular importance in the diagnosis and
prognostic assessment of the most common subtype of non-small cell lung cancer -
adenocarcinoma. Special attention is given to the consolidation-to-tumor ratio,
which reflects the proportion of the solid component relative to the total tumor size.
Consolidation-to-tumor ratio has been shown to be a reliable prognostic marker of
tumor invasiveness and oncological outcomes, surpassing simple measurement of lesion
diameter. Analysis of key clinical trials has demonstrated the relevance of consolidation-
to-tumor ratio in determining the extent of surgical resection.

This article reviews contemporary international guidelines on the management of newly
detected pulmonary nodules, as well as discusses the prospects of applying radiomics
and artificial intelligence to improve diagnostic accuracy and prognostic stratification.
Thus, radiological characteristics of the tumor - primarily the presence of a ground-
glass component and the consolidation-to-tumor ratio — are becoming essential tools
for personalized treatment planning, allowing optimization of the balance between
oncological radicality and preservation of patients’ quality of life.
Keywords:lungadenocarcinoma, computed tomography, radiomics, artificial intelligence,
prognosis

B BBEOEHWE

PaKk nerkoro octaetca ofHOW 13 Hanbonee akTyanbHbIX MeAVULMHCKUX Npobiem co-
BPEMEHHOCTW, 3aHMMaA NNAMpPYIoLLee MeCTo B CTPYKTYype OHKONOMMYECKON CMEePTHOCTU
BO BceM Mmupe. o gaHHbIM GLOBOCAN, exxerogHo permctpupyeTca CBbille ABYX MUSINO-
HOB HOBbIX C/Ty4aeB pakKa JIerkoro, a CMEPTHOCTb NPEBbLILLAET NOKa3aTenu nodbIX APYrmx
3/10KauecTBeHHbIX onyxonen [1]. HemenkokneTtouHbil pak nerkoro (HMPJ1) coctaBnset
okono 80% OT Bcex C/lyyaeB, Cpeamn KOTOPbIX HanbonbLLyIO [0S0 3aHUMAET afeHoKapLm-
HOMa nerkoro, IEMOHCTPUpYIoLWasa PocT 3aboneBaemMmoCTu B nocnegHue gecatmnetua [2].
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OpHom 13 Begywmx NpuYmH n3meHeHna cTpyktypbl HMPJ1 aBnaeTca winpokoe BHeagpeHme
N COBEpLUEHCTBOBaHNE METOAOB PEHTIEHONIOMMYECKO ANArHOCTUKM.

WcTopuyeckr NonbITKM OpraHnM30BaHHOIO CKPUHWHIA paKka JIerkoro HauuHammcb ¢
peHTreHorpadum rpyaHon KneTkm U LUTONOMMYeCKOro NcciefoBaHna MOKPOTbI, OfHaKO
3TV NOAXOAbl HE MPOAEMOHCTPUPOBANY 3HAUNMOIO CHUMEHUA CMePTHOCTK. MpopbIBOM
CTano npoBefeHne KPyMHbIX PaHAOMU3NPOBaHHbIX UCCIeAoBaHUA C NCMNONIb30BaHEM
HU3KOZ030BOW KoMMbloTepHo Tomorpadum (HOKT).

Pe3ynbraTbl HaLMOHaNbHOIO NCCNeAOBaHUA NO CKPUHUHTY paka nerkoro (NLST) s CLLA
MoKa3sanu CHUXKeHMe cMepTHOCTU Ha 20% npu npuMeHeHnn HOKT y rpynn BbiCOKOro pu-
CKa, a eBponelnckoe nccnegosaHne NELSON noateepanno s¢ppeKTMBHOCTb CKPUHMHIA B
aHanorunyHbIx koroptax [3, 4]. Ha ocCHOBaHUM 3TWX faHHbIX BO MHOTMX CTPaHax BHeApPEHbI
HauMoHanbHble NPOrpaMmbl PaHHEro BbIBNEHMWA PaKa JIerkoro ¢ ucnosnb3osaHnem HOKT.

MNoaBneHne TOHKOCPe30BOW KommbloTepHo Tomorpadum (KT) mossonuno cyule-
CTBEHHO YNyULIWTb YyBCTBUTENIbHOCTb METOAA M MPUBENIO K 3HaUUTENIbHOMY POCTY Uncna
BbIAIBNIAEMbIX MeJIKMX O4YaroBbix 06pa3oBaHWiA, BK/OYan Tak Ha3biBaemMble 06pa3oBaHuA
no Tmny maTtoBoro ctekna (ground-glass opacity, GGO). 3T Haxogku nmenu 6onbluoe
KNMHMYECKOoe 3HaueHme, Tak Kak MMEHHO C H/MU YaCTo acCoLMMpPOBaHbl MPenHBa3vBHble
N MVHMMaNbHO MHBa3UBHble GOPMbI aleHOKapLIMHOMbI Terkoro. B cBA3m ¢ 3Tum Bo3HMKNA
Heo6xo0ANMOCTb B pa3paboTke HOBbIX ANArHOCTUYECKMX KPUTEPUEB Y MPOrHOCTUYECKMX
WHAMKATOPOB, Hanbosee BaXKHbIM 13 KOTOPbIX CTan UHAEKC COOTHOLLIEHNA KOHCONMaaLmm
K 06L1emy pasmepy Onyxonu.

Hapsapgy ¢ Knaccnyeckumy peHTreHoNIorMyecknMuy npusHakamu, B NocniefHue rofpl
aKTUBHO Pa3BUBAOTCA METOAbI KONTMYECTBEHHOIO aHanM3a n3obpaxxeHuin — pagroMuKa,
NO3BONAIOLLAA N3BNEKaTb CKPbITbIE XapaKTEPUCTUKM ONYXONN U CTPOUTb NPefuKTUBHbIE
mMogenu ee 6buonormyeckoro nosefieHus. Bce ato popmmpyeT oCHOBY AN COBPEMEHHOTO
nepCcoHann3npoBaHHOIo NOAXoAa K BeleHWI0 NaLMeHTOB CO BNepBble BbiABIEHHbIMW 06-
pa3oBaHUAMMN B NETKMX.

B OBbLUME PEKOMEHOALWW NO BEAEHUIO
BMEPBbIE BbIABTEHHbIX OBPA3SOBAHWUI B JTETKMX

CnyyaiiHO BbifiBfIeHHble 006pa30BaHMA B JIETKNX BCTPEYAKOTCA YaCTo B MPaKTUYeCKom
PEHTreHOANArHOCTUKE, YTO CBA3AHO C LUMPOKUM NpumeHeHneM KT. XoTa 60NbWNHCTBO Ta-
Knx obpa3oBaHuUin fOOPOKayeCTBEHHbIE, HEOONBLLON X NMPOLIEHT OKa3biBaeTCA 310Kayve-
CTBEHHbIM, YTO MOAYEPKMBAET BaXKHOCTb NX CBOEBPEMEHHOrO BbifiBfeHUA. B nocnegHme
rofbl MeXXayHapogfHble pekomeHgaumu, B yactHocTy Fleischner Society 2017, cmelyatot
aKLeHT B CTOPOHY COKpaLleHA N36bIToOUHbIX 06CnefoBaHNU NPY yyeTe MHANBUAYaNbHbIX
¢$aKkToOpPOB purcKka nauyuneHTa [5].

Pap coBpemeHHbIX MeTaaHann30B YKa3blBaeT, YTO NPUMEPHO y YeTBepTU NaLMneHTOB,
npoLeaLwmnx CKPUHUHIOBYIO NN AnarHoctTuueckyto KT, obHapy»uBatoTca obpa3oBaHuA
B nerkux. Tak, no gaHHbiM MeTaaHanu3a Chen D. n coaBT., 06wwana pacnpocTpaHeHHOCTb
BrepBble BbIABNEHHbIX 06pa3oBaHunii Ha KT cocTtaBnaeT okono 27-30%. MNpu 3Tom YacToTa
NX BbIABNEHUA 3HAaUUTESIbHO KoebneTca — OT HECKOJNIbKUX NPOLIEHTOB NpW CTPOTMX Kpu-
Tepuax go 50-80% B CKPMHNHIOBbIX KoropTax [6].

BonblmHCcTBO 06HapyxeHHbIX Ha KT obpa3oBaHui go 1 cm okasbiBatoTca fobpoKa-
yecTBeHHbIMU [7]. TeM He MeHee BbiAiBNEHWE paKa Nerkoro Ha AOKANHNYECKOW CTagun —
3TO LWAHC Ha 3HauUTeNbHOEe YynyudlleHne OHKOMOrMYecKoro MporHosa. B kKnnHwuueckom
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NpakTKe Ba)KHO YMeTb OTNnYaTb 06pa3oBaHMNA NErkoro C BbICOKUM U HU3KMM PUCKOM
3/10KayeCcTBeHHOCTU. PaHHee BbifiBNIEHWE 3/10KaueCTBEHHOr0 HOBOOOPa3oBaHNA MO3BO-
nAeT npumeHuTb 6ornee WagAwme meTofbl IeYeHNsA 1 NOBbLICUTb BbIKUBAEMOCTb.

Ana ctpatndurKaumm prcka manMrHmsagum o6pasoBaHNii IErKOro yumTbIBalOTCA KNK-
Huyeckrne daKkTopbl U peHTreHosiormyeckne npusHaku. Kniouesble KnuHudeckue dak-
TOpbl — 3TO BO3PacT NaumeHTa (pUCK yaBamMBaeTca NpuMepHo Kaxkable 10 neT) u cTaTtyc
KypunbluymKa (Tekywme unm ObiBlune KypunbLUMKA NMeoT NpUMepHO B 8 pa3 Bbille Be-
POATHOCTb BbIABNEHMA paka No CpaBHEHMIO C HekypAwmumm) [7, 8]. Takke urpaeT ponb
ceMelHbI aHaMHe3 paka nerkoro, ¢oHoBble 3aboneBaHNA (XpoHMUecKaa o6CTPyKTUB-
HasA 6one3Hb Nerkmx, MANONaTUYeCKNin nerouHbli Gubpo3s, smobursema n gp.), OHKONOrU-
YeCKUM aHaMHes3.

OCHOBHbIM PagMoNoOrMyecknm NPeanKTopom 3710KaueCTBEHHOCTY ABNAETCA pa3mep.
CpenHuii puck o6Hapy»eHWA paka B CONUAHbIX 06pa3oBaHUAX Pa3MepoM MeHee 6 MM Y
naLMeHTOB C BbICOKMM PUCKOM COCTaBnAeT meHee 1%, a AnA y3enKoB pa3mepom 6—-8 Mm
PUCK 310KaYeCcTBEHHOCTY oLeHnBaeTca NpubnusntenbHo B 0,5-2,0% [9]. Puck obHapy-
XeHua paka yBennumsaetca npu obpa3oBaHKAX Nerkoro pasmepom 6onee 8 mm. B mc-
cnepoBaHuu NELSON BepoATHOCTb 0GHapy»KeHUA paka flerkoro 6biia BbICOKOW y yyacT-
HUKOB € 06beMoM 06pa3zoBaHuA 300 mm3 (16,9%) n 6onee unu guameTpom 10 mm 1 6onee
(15,2%) [4].

Opyrumun pagrnonornyeckumy oCobeHHOCTAMY 3/10KayeCcTBEHHbIX HOBOOOpa3oBaHui
NEerkoro ABNATCA Hamyre CNUKYN, BTSXKeHKe NneBpbl, pocT obpa3oBaHmA (Bpems yaBo-
eHna obbema <400 fHeln) 1 pacnonoxeHue B BepxHel gone nerkoro [10].

MexxgyHapofHble PyKOBOACTBa NpeasiaralT anroputMbl JUHAMUYECKOro Habnio-
[EHWA, OCHOBaHHbIe Ha pa3mepax, MNOTHOCTN obpa3oBaHMA 1 obLieM pUcKe NaumneHTa.
Fleischner Society 2017 — 3TanoH Ans ciy4yanHo BbiABIEHHbIX Y3/10B Y NaLneHToB 6e3 13-
BECTHOr0 paka 1 He B pamKax CKpuHMHra [5]. Ina ob6pa3oBaHui, BbIABIEHHbIX NPY CKPU-
HuHre, B pykosogacTee LUNG-RADS ucnonb3yeTtca cTaHAapTU3MpPOBaHHaA cnucTeMa Kate-
ropuii ot 0 go 4, KoTopas onpefensaeT BEPOATHOCTb 3/10KaYeCTBEHHOCTM 0b6pa3oBaHUA
nerkoro 1 TakTMKy nocnepytowmx genctaun [11]. Pekomerngaumm NCCN cogepxat pasgen
no nNauneHTam € KNMHNYECKNUM NOJO3PEHNEM Ha PaK Ierkoro, BKNoYyasa anropmtmbl o ys3-
nam, cxoxue ¢ LUNG-RADS: pacnmcaHbl noporu no pasmepy 1 nHTepBasbl HabnogeHus B
3aBMCUMOCTY OT BHELLHero B1aa y3na u aHamHe3a naumeHTa [12]. ACCP/CHEST Guidelines
2013 pekomeHA0OBanu UCNonb3oBaTb Kanbkynatop Maro (Mayo Clinic model) ana ctpatu-
duKaLmmn BepoATHOCTM paka B 06pa3oBaHUN N NPUAEPKUBATHCA TaKTUKM B 3aBUCUMOCTH
OT YPOBHSA pUCKa: HNU3KUI pUCK (<5%) — HabnogeHre, MPOMEXYTOUHbIN (5-65%) — no-
cnepoBatenbHas KT, Bbicokuii (>65%) — 6uoncua/xupyprusa [13]. B cBoto ouepespb British
Thoracic Society pekomeHAYIOT paccunTbiBaTb BEPOATHOCTb 310KaYeCTBEHHOCTM 06pa3o-
BaHus no moaenu Brock pnsa KT n Herder gna M2T-KT [14].

Takum 0b6pa3om, KNoueBon NPUHLUMM — MHTErpaLma pagnosiormyecknx JaHHbIX C Knu-
HUYECKOWN KapTUHOW, BO3PaCcTOM MauMeHTa, NCTOpUEN KypeHus, Halimuymem OHKOnormye-
cKunx 3aboneBaHnii B aHamHe3e. OKOHYaTeNbHOE peLleHne Bcerga OMKHO NPUHUMATBLCA
MyNbTUANCUNNANHAPHOW KOMaHAoW. [laHHble pekoMeHJaummn ABAAIOTCA MOoAenbio AnA
MWUHMMM3aLUM Heo60CHOBAHHbIX BMeELLATENbCTB NPU CBOEBPEMEHHOW ANArHOCTUKE Kiu-
HUYECKM 3HaUYMMbIX 06pa3oBaHui.

MepcneKkTrBbl Pa3BUTUA UCKYCCTBEHHOMO WHTENNEKTa U pagroMUKK obelaloT Ham
HerpoceTeBble U PagMoOMMYECKMe anropuTMbl, CMOCOOHbIE aBTOMATUYECK/ OOHApYXKUBaTb
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y3/1bl 1 OLeHMBaTb PUCK paKa nerkoro no AaHHbiM KT. Mpogonxatotca paspaboTku bro-
Mapkepos B Kposu (LoLHK, mmkpoPHK n ap.) ana anddepeHumanbHOm AnarHoCTMKm
npupoabl 06pa3oBaHnii Nerkoro. 3TM MHHOBaLMM MOTYT NepPCOHaNU3NPOBaTh peLleHns,
YMEHbLNTb UNCIO JIOXKHOMONOXKUTENbHbIX PE3YNbTaTOB 1 YYULLUTb PaHHIO AMarHOCTu-
Ky paKa nerkoro.

B NHOEKC KOHCOJIMAALMW K PASMEPY OIMYXOJ1n

C pa3Bu1TrieM COBPEeMEeHHbIX METOAOB B1U3Yyanu3aumm u paclumpeHmnem goctynHoctu KT
MoBbICUNACh YacToTa BbIABIEHUA MOPaXeHWI JIErKoro Ha paHHuX ctaguax. Mexgy tem
COOTHOLLEHVE Pa3/INYHbIX NaTONOrMYecKnX NOATUMOB paKa Nerkoro CyLecTBEHHO n3me-
HUNOCb, N afleHOKapLIMHOMa B HacTosLLee BpeMs COCTAaBNAET 3HaUMTENbHYIO [0S0 cpeau
HMPJ1[2]. C pocTom 3ab60n1eBaemMoCT afieHOKapLIMHOMOW IErkoro B NocieaHue roapl 6ol
onucaH v Nony4ymnsn WNPOKoe BHeApEHME HOBbIN TepMuH — ground-glass opacity (GGO),
unu obpasoBaHMA No TUNY MaToBoro cTekna. ObpasoBaHMA NO TUMY MaTOBOrO CTeKsa —
3TO ONMUcaTeNbHbIN TEPMUH s 0603HaUYeHUA HecneundUIecKon PeHTIEHONOMMYECKOM
KapTWHbI, KOTOPasA XapakTepuayeTcA NoBbllleHNEeM MAOTHOCTU JIEFOYHONW TKaHu 6e3 Bo-
BreYeHNA NeroYHbIX COCyAoB UM BPOHXMaNbHbIX CTPYKTYP, B TO BPEMSA KaK B CONMMUIHbIX
06pa3oBaHNAX 3T CTPYKTYPbI yxKe He naeHTuduumnpyoTca. Ha oCHOBaHUN peHTreHoso-
rMYecKrX JaHHbIX, MOnyyeHHbIX Npy nomolymn KT, nopaeHus nerkoro pasgensaiTca Ha
06pa3oBaHKA NO TMMY MAaTOBOrO CTEKSIA, YaCTUYHO CONUAHbIE U conuaHble (puc. 1-3).

Wcxopa 13 BbilweyKasaHHOro, NPy ONUCaHUM PEHTFEHONOMMYECKON KapTWHbI UCMOSb-
3yeTcAa MHAEKC COOTHOLLIEHMA pa3Mmepa CONMMAHOrO KOMMOHEHTa K obLemMy pasmepy 06-
pa3soBaHus (consolidation to tumor ratio (uHaekc CTR)) [15].

Puc. 1. O6pa3oBaHue no TUNY MaTOBOrO CTEK/a 1erkoro
Fig. 1. Ground-glass opacity of lung
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Puc. 2. YacTnyHo conngHoe o6pasoBaHme Nerkoro
Fig. 2. Part-solid nodule of lung

Puc. 3. ConngHoe o6pasoBaHue Nerkoro
Fig. 3. Solid nodule of lung

NHpekc CTR - 3TO KonmyecTBeHHbIV BM3YyasbHbI NapameTp, onpefensemMblil Kak oT-
HOLIeHVe AuameTpa CONMAHOro KOMMOHeHTa K AnameTpy onyxonu Ha KT. Cxema pacueTa
nHaekca CTR npeacTtaBneHa Ha puc. 4.
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Puc. 4. Cxema pacyeTa MHAeKCa COOTHOLLEHWNA ANamMeTpa CONUAHOro KOMMOHEHTa K AUameTpy onyxonu
Fig. 4. The scheme of consolidation to tumor ratio

HecmoTpa Ha npocToTy, nHgekc CTR gokasan BbICOKYIO NMPOrHOCTUYECKYI0 3Haun-
MOCTb, MPEBOCXOAALLYIO TPAANLIMOHHYIO OLIEHKY MO pa3Mepy ONyXonu, 1 CTan Kpaeyronb-
HbIM KaMHEM B CTpaTUGUKaLMN pUCKa U NPUHATAN KIIMHUYECKMX PeLleHnii ana naumnen-
TOB C paHHeW afeHOKapLMHOMOW Nerkoro.

MHpekc CTR onpegensetca Kak konnyectseHHana wkana ot 0 go 1,0. CraHgapTtusmnpo-
BaHHOE M3MepeHmne NPOBOANTCA Ha akcmanbHbIx cpe3dax KT B neroyHom okHe. ConugHbiMm
KOMMOHEHTOM CUMTaeTCA YacTb 0O6pa3oBaHMA, MOMHOCTbIO CKPbIBAOLLAA eroyHble CTPYK-
Typbl C MHAEKCOM 3aTyxaHua 6onbuie —300 eauHuy, XayHcdunga [15].

CornacHo uccnefoBaHuAM, Hannume obpasoBaHUI NO TUMY MAaTOBOIO CTeKNa B afieHO-
KapLmHoMe nerkoro obbluHO yKa3biBaeT Ha BANOTEKYLLYIO MPMPOAY NOPaKEHUN, a TakxKe
Ha CBA3b C NpenHBa3nBHbIMM dopMamu paka nerkoro [16-19]. pyrumm cnoBamu, npo-
LEeHT CONMAHOIo KOMMOHEHTa OTparkaeT CTeNeHb 3/10Kka4yeCTBEHHOCTU aieHOKaPLIMHOMbI
nerkoro. o cpaBHeHUIO ¢ 06pa3oBaHMAMY MO TUMY MaTOBOrO CTeKna U cybconuaHbimm
oyYaramu, afjeHoKapLMHOMA NErkoro, npeacTasnatowan cobomn conmgHoe noparkeHne, Kak
npaswnso, cBA3aHa c bonee arpeccBHbIM TeUEHMEM U XyALLIMM NPOrHo3om [20-23]. Mo3To-
My Hanuume uam oTCyTCTBME MATOBOrO CTEKNa, a Takxe nHaekc CTR cnepyeT yuntbiBaThb
Npv narHoCTMKe N onpeaeneHnmn TakTUKN neveHus.

B ANOHCKOM NpPOCNEKTMBHOM MHOroueHTpoBoM wuccnegosaHun JCOG 0201 6bino
BnepBble Hay4yHO 060CHOBAHO Kcnosnb3oBaHne uHgekca CTR ana HemHBa3usHon audde-
peHUManbHOM ANarHoCTUKN MUHMMANbHO MHBA3UBHbBIX U MHBa3UBHbIX GOpPM paKa Nierko-
ro. UccnepoBaHue nposoannoch B 37 yupexgeHusx, 6binm BkntodeHbl 811 nayneHToB ¢
nepndepuryeckm pakom ferkoro ctagmm IA (pasmep <3 cm). Bcem naymeHtam 6bina Bbl-
noJiHeHa N063KTOMMA C CUCTEMATMYECKON NuMdognccekunen.

AHanu3 nokasan, Yto pasmep onyxonu <2 cm c nHaekcom CTR <0,25 aBnAeTca Bbl-
cokocneymdrUHbIM NPESUKTOPOM HEMHBA3UBHOW afeHOKapLMHOMbI. MATuneTHAA 6e3-
peungnBHaA BbIXKMBAEMOCTb B 3TOM rpynne naumeHToB cocTtasuna 99,7%. Hn y ogHoro
naumeHTa, COOTBETCTBYIOLLErO 3TOMY KpUTeputo, He Obinn obGHapyKeHbl MeTacTasbl B
numdoysnax. PesynbraThl MccnefoBaHmA CTanu NpAMbIM 060CHOBaHUEM ANA U3MEHEHNA
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napagurmbl le4eHNa paHHero paka Nerkoro 1 fiernn B OCHOBY Noc/iedyoLWmx nccnefosa-
Hu JCOGO804, JCOG1211, JCOG0802 [24-27].

B metaaHanuze Pan X.L. m coaBt, onybnukoBaHHom B 2021 rogy, BK/ouaBLleM
4467 nauuneHTOB, MU3y4anacb MPOrHOCTUYECKas POJSib KOMMOHEHTa MO TWMYy MaTOBOro
ctekna Ha KT c | ctagnein ageHoKapLMHOMbI Nerkoro nocsie pagukanbHOM onepauum.
Pe3ynbTtaThl NoKasanu, 4To Hanmume MaToBOro ctekna Ha KT accoummpoBaHo € nyywiu-
MM nokasaTtenamu obuwen (HR=0,44; 95% Cl 0,34-0,59; p<0,001) n 6e3peunanBHoO Bbl-
xnsaemoctn (HR=0,35; 95% Cl 0,18-0,70; p=0,003). AHan13 Nnoarpynn, OCHOBaHHbIN Ha
cooTHouweHun nHaekca CTR, nokasan, YTo Hannume MaToBOro KOMMOHEHTa 6blfo He3a-
BMCMMbIM MPeanKTOpPOM O6LLel BbiXKMBAEMOCTU. Y NaumneHToB ¢ 6oee BbICOKMM COOT-
HoweHnem nHaekca CTR o6uas BbK1MBaeMoCTb Obina nyylle, 4em y naumeHToB c 6onee
HU3KMM COOTHoLWeHueM. lMNoarpynnoBor aHanv3 nokasan, u4to yYem 6onblue NpoLeHT
MaTOBOrO KOMMOHeHTa B 06pa3oBaHuy, TemM nyylle NporHos. [Mpy 3Tom onTUManbHbIN
NoporoBbil ypoBeHb (Hanpumep, 50% unn 80%) octaeTca npegMeToM guckyccuia [28].

Sun K. n coaBT. oueHunu nporHocTnyeckoe BanaHne CTR Ha obLuyto 1 6e3peLnanBHyo
NATUNETHIO BblXXMBAeMOCTb nauuneHToB ¢ IA1 ctagneir. B peTpocnekTneHoe nccneposa-
Hue 6blnn BKOYeHbl 257 naumeHToB. ObWwas 1 6e3peunrBHan NATUNETHAA BbPKUBae-
MOCTb OT/IMYanacb cpefmn rpynn ¢ obpasoBaHMAMM MO TUMY MATOBOro CTeKna, YacTuuy-
HO CONMAHBIMU U CONUAHbIMM 0bpa3oBaHMAMN K cocTaBunmn 100%/100%, 95,4%/98,9%,
76,6%/87,5% cooTBeTcTBEHHO (P<0,0001). Ha 0CHOBaHWMM NOAYyYeHHbIX Pe3ynbTaToB aB-
TOpbl caenanu Bbleog, 4to nHgekc CTR AaBnAeTcA He3aBUCMMbIM MPOrHOCTUYECKUM PaKTo-
pom obLuein n 6e3peunanBHON BblknBaeMocTu Npu |A1 cTagum afeHoKapUMHOMbI Ierko-
ro [29].

MpoueHT connaHOro KOMMOHeHTa TakXXe MMeeT MPOrHocTnyeckoe 3HaueHue. Noka-
3aHO, YTO NoKa3aTenu BbkMBaemocTn Npu nHpaekce CTR <0,5 focToBepHO Bbille, YEM
npu nugekce CTR >0,5 [30, 31]. OTMeueHO, UTO B rpynne NauneHToB AaXe C He3Hauu-
TesSIbHOW Jonel KOMMOoHeHTa no Tuny matosoro ctekna (CTR >0,9) o6wasn n 6e3peunans-
HaA NATUNETHAA BbIXXMBAeMOCTb Bbllle MO CPAaBHEHUIO C FPYNMNON C YACTO CONUAHBIMUA
obpasoBaHuaMu (83,4% npotus 55,0%, p<0,001; 92,4% npotns 76,4%, p=0,004 cooT-
BEeTCTBEHHO) [32].

B nccnepgosaHmm Weiwei Jing n coasrT. yctaHoBneHo, uto CTR >0,750 aBnaeTtca He3a-
BMCUMbIM GaKTOPOM HebnaronpUATHOro MPOrHo3a y MauMeHTOB C afeHOKapLUHOMOWN
nerkoro |A ctagun. MNatuneTHAa 6e3peunanBHan 1 o6LasA BbPKMBAEMOCTb Y NaLUMEeHTOB
¢ uHgekcom CTR >0,750 6bina xy»e, Yem y naumeHToB ¢ nHaekcom CTR <0,750 (p<0,001
1 p<0,001 COOTBETCTBEHHO), HO Nyuylle, YeM Y nauneHToB ¢ nHaekcom CTR =1 (p=0,002 n
p=0,03 cooTBeTCTBEHHO). [InA naymeHToB ¢ nHaekcom CTR <0,750 cybnobapHble pe3ek-
uumn obecneyrBany ConocTaBumble € TI063KTOMUEN NPOrHO3bl, HE3aBNCKMMO OT AMaMeTpa
onyxonu. OgHako npu onyxonax <2 cm 1 CTR >0,750 no6akTomMus npesocxoauna cybno-
6apHOe BMeLlaTe/IbCTBO MO NoKasaTeNAM BbiKMBaeMocTu [33].

Zhihua Li 1 coaBT. n3yuunu nporHoctnyeckoe BnusaHve nHgekca CTR 1 pasmepa ony-
xonun Ha TeyeHne HMPJI. bbinn npoaHann3MpoBaHbl pe3ynbTaTbl XUPYPruyeckoro feve-
HuA 1366 nauyneHToB ¢ HMPJ1 nerkoro 1-i ctaguu. boinn otobpaHbl 416, 510 1 440 nauu-
€HTOB C 06pa3oBaHMAMM NO TUMY MAaTOBOTO CTEKNA, YaCTUYHO CONMUAHBIMU U CONMAHBIMU
COOTBETCTBEHHO. [NaTnneTHAA obwas 1 6e3peunanBHan BbIXKMBAEMOCTb cocTaBuna 99,5%
1 99,5%, 97,3% 1 95,8%, 90,4% 1 78,9% cooTBeTCTBEHHO [34].
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CTR pokasan cBoe 3HauyeHue Kak NPOCTOro N HaAeXHOro NHCTPYMEHTa 4114 NPOrHo3un-
poBaHUA 6uonornyeckoro nosegeHnA ageHoOKapLUMOMbl Nnerkoro. OH HanpAmMyto CBA3aH
C NHBA3MBHbIM NOTEHLMAJIOM ONyXonn 1 ABNAETCA KpaeyrosibHbiIM KaMHEM ANA CTPaTu-
d)l/IKaLI,I/IVI nayneHToB n Bbl60pa OpPraHOCOXpPaHAKLWNX MEeTOAO0B NNeYeHNA, YTO NO3BONAET
nepcoHannM3npoBaTb Tepanmio Ha CaMOM paHHEM 3Tane.

B POJIb CTR B NPUHATUN KNMNHNYECKWX PELLEHUW

JNlo63KkTOoMUKA ABNAETCA «30M10TbIM CTAaHAAPTOM» XUPYPrMUECKOro NeyYeHns paka ner-
Koro Ha paHHen ctagmm ¢ 1960 roga [35]. B 1982 rogy CeBepoamepukaHckas rpynna no
N3yYeHMIo paka Nerkoro MHNLMMpoBana NpocnekTBHOe paHAOMU3MPOBaHHOE NCCNeao-
BaHMe, CpaBHMBatoLLee J1063KToMUIO € cybnobapHom pesekuren y nauneHToB ¢ nepude-
pyyeckum HMPJT | ctagun. 276 naumeHToB B nepurog ¢ 1982 no 1988 rog ¢ KNMHMYECKUMMN
nepudepunyecknmm onyxonamu TINO pa3mepom <3 CM Ha peHTreHorpammax rpynHom
KneTkuy 6binn cnyyaliHbiM 06pa3om pacnpegeneHbl B 2 rpynnbl (1-a — no63ktomus, n=125,
2-A — aTMNn4Hana pesekuus, n=40, nnn cermeHTIKTOMUsA, N=82). MNocne neproga Habnto-
LeHnAa B 4,5 roga 6611m NpoaHann3npoBaHbl AaHHble 247 nauneHToB. BolBogamu gaHHOro
nccnepoBaHuA ctanu 6onee BbICOKME NOKasaTeNl CMEPTHOCTY U TPEXKPATHbIV PUCK No-
KanbHbIX peuuanBoB B rpynne ¢ cybnobapHom pesekumel Mo CPaBHEHMIO C FPYNMon co
CTaHAapTHoM nob6akTomuein. C Tex nop Npu GyHKUNOHaNbHOWN NepeHOCUMOCTM TOH63KTO-
MUA CTana CTaHZapPTOM JledeHNA NaLMeHTOB C KNuHnyeckon | ctagmen HMPI [36].

C nossneHnem KT-CKpMHWHIa, a Take BHeagpeHnem ToHKocpe3osor KT nosbicunacb
YacToTa BbIAABNEHUA HeOONbLUMX OMyXoJie ferkoro n obpasoBaHuUi Mo TNy MaTOBOro
ctekna. CnegoBaTenbHO, BOMPOC O NPaKTUYeCKUX NokasaHnax K cybnobapHbiM peseKkuu-
AM NPW paKe JIerkoro Ha paHHen cTagMm CHOBA CTaN akTyanbHbIM.

bnarogapa 3HauMTenbHOMy nporpeccy B TexHonorum Bmsyanusauum B 2007 ropgy
Cancer and Leukemia Group B (CALGB), a no3gHee n AnoHCKas KnuMHMYeckana OHKONOru-
yeckana rpynna (JCOG) nHnummnpoBann KpynHble paHAOMM3NPOBaHHble NCCNefoBaHms,
CpaBHMBatoLLMe N1063KTOMMIO € CybnobapHbIMK pe3eKUAMA Y NaLNEHTOB C KNMHUYECKOM
IA ctapgunen.

B nccneposaHnm CALGB140503 ¢ 2007 no 2017 rog 697 nauyneHTam ¢ nepudepuye-
ckum HMPJT €2 ecm (nckntouas obpa3oBaHUA MO TUMY MaTOBOrO CTeKna) Obina BbiNoHEHA
cybnobapHas pesekuus (aTunuuHas pesekums, n=129, cermeHTaKTOMUA, N=201) unu no-
6aKkTomMuA (n=357). MNocne meanaHbl HabnogeHus B 7 net cybnobapHasa peseKkuusa oka-
3aacb He MeHee 3$PeKTUBHOM, YeM NTIOOIKTOMUS, MO NoKasaTenam 6e3peunanBHON Bbl-
XnBaemocTu (63,6% nocne cybnobapHon pesekunn n 64,1% nocne no6sktommn). Kpome
TOro, o6Las BblPKMBaeMoOCTb nocne cybnobapHon pesekummn Hblla aHanorMyHa TakoBow
nocne no6aktomun (80,3% nocne cybnobapHon pesekuun u 78,9% nocne no63KTOMUN).
CyliecTBeHHON pa3HWLbl Mexay 2 rpynnamm no 4actoTe IOKOPEermMoHapHOro Nnu oTaa-
NEeHHOro peungmsa He Habnodanocb. Taknm o06pa3om, y NaumneHToB ¢ neprdeprnyeckum
HMPJ1 c pazmepom onyxonu He 6osee 2 CM 1 NAaTOrMCTONOrMYECKN NOATBEPXKAEHHbIM OT-
cyTCcTBMEM MOpaxeHna NuMmdaTyYecKux y30B NIerkoro U cpefocteHmsa cybnobapHas pe-
3eKuusA He ycTynana 1o63KToMuUm No nokasaTenam BbhkmBaemocT [37].

B MHOroueHTPOBOM paHLOMU3MPOBAHHOM KOHTponupyemom mccriegosarmm Il dasbl
JCOG0802/WJOG4607L naumeHTbl ¢ KnuHnyeckon A ctaguen HMPJ1 (anameTp onyxonu
<2 cm; uHgekc CTR >0,5) 6binn cnyyanHbiM 06pa3om pacnpefeneHbl B COOTHOLWeHMM 1:1
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1 ee PoJib B NPUHATUAN KIIMHUYECKNX peLueHuii. JlutepatypHbiin 0630p

ONA BbINO/IHEHUA NNMO0 NOOGIKTOMMMK, NMOO cermeHTaKToMUK. bbinu BKNoyeHbl 1106 na-
LUMEHTOB AN1A BbINOSHEHUA N063KTOMUK (N=554) nnu cermeHTakTOMUM (N=552). Mpn me-
OnaHe HabnwoaeHna 7,3 roga nATUIETHAS 00LWan BblXXMBAaeMOCTb cocTaBuna 94,3% pna
rpynn cermeHTaKToMUA 1 91,1% pana no63kTommiA. [JoCTOBEPHbIX MEXIPYNMOBbLIX Pa3nu-
unii B NATUNETHEN 6e3peLManNBHON BbIXKNBAaEMOCTMN MOyYeHo He 6bi10. OgHaKo YacToTa
NOKasbHbIX peLnaBOB OKa3anach Bbille B rpynmne cermeHTakTomnin — 10,5% npotus 5,4%
ana rpynnbl no6sktommin (p=0,0018). Puck mecTHoOro peuunaviea B rpynne CerMmeHTIKTO-
MUI ObiN CBA3aH C YyMEHbLUEHNEM PEKOMEHYEMOro OTCTYMa, YTO MOXeT ObITb 06ycnoBsne-
HO aHAaTOMO-TEXHNYECKUMWN OCOBEHHOCTAMYM CETMEHTIKTOMUN (Kpaii pe3eKumnmn neroyHom
NapeHXMMbl = MaKCMManbHOro ArMameTpa onyxonu nunm =2 cm) [271.

JCOG0802/WJOG4607L cTano nepBbiM paHAOMM3UPOBAHHLIM MCCefOBaHUEM, fe-
MOHCTPUPYIOLLMM NPenMyLLECTBO CErMEHTIKTOMUN Haf nobakTomueit ¢ 1995 roga no o6-
LLEN BbIXKNBAEMOCTM NALMEHTOB ¢ nepudepmnyeckum HMPJI.

B 2024 ropy 6bin npoBeaeH post-hoc aHanu3 nccnegosarHma JCOG0802/WJOG4607L,
B KOTOPOM aHanm3npoBanacb 3$pPeKTUBHOCTb CErMEHTIKTOMUN B CPAaBHEHUMN C NOGIK-
Tomumel npu nepudepunueckom HMPJT HebonbLioro pasmepa ¢ CONUAHLIMK ONMYXONAMM.
M3 1106 naumneHToB 553 (50%) umenun peHTtreHonornyeckn conngHbin HMPJ1 n cooTseT-
CTBOBaNM KpUTEpUAM A JaHHOTO AOMOMHUTENbHOrO aHanm3a. M3 stux 553 nayneHTtos
274 (50%) nepeHecnun no63KTOMUIO, a 279 (50%) — cermeHTaKTOMMIO. [ATMNETHAA 06Lan
BbIKMBAEMOCTb Oblfla 3HAUMTENbHO BbIlE NOCNe cermeHTakToMun (92,4%), yem nocne
no6aktTomuu (86,1%), Toraa Kak NATUNETHAA 6e3pelnanBHas BbIXXMBAEMOCTb Oblfa Npak-
TUYeCKKn conoctaBmmon B 2 rpynnax (81,7% npotus 82,0% nocne cerMeHTIKTOMUI 1 J10-
63KTOMUIN COOTBETCTBEHHO). JTOKOpPErmoHasbHbl peungms Obin Bbllle NOCNe CEerMeHTIK-
ToMuK — 45 (16%) npoTtus 21 (8%), p=0,0021. Mpwn aHanm3e nogrpynn nyywasn obwas na-
TUNETHAA BbIXKMBAEMOCTb NOC/Ie CEFMEHTIKTOMUN, YEM Nocsie No63KToMUK, Habnoganacb
B MOArpynmne nauuneHToB B Bo3pacte 70 net u ctapue (77,1% B rpynne c 1063KTOMUEN
npotue 85,6% c cermeHTaKkTOMMeN; P=0,013) 1 y naymeHToB My>cKoro nona (80,5% npo-
™B 92,1%; p=0,0085). HanpoTtu1Be, nyylaa nATUNeTHAA Ge3pelUnanBHasn BblXKNBaEMOCTb
nocne no63KTOMMKM, YeM NOCIe CEerMeHTIKTOMMUK, Habnoganacb B NOArpynne Monoxe
70 nert (87,4% c no6akTomuen npotus 84,4% c cermeHTaKTOMMER; p=0,049) 1 y NnauneHTOB
XeHckoro nona (94,2% npotue 82,2%; p=0,047) [38].

JaHHbIN peTpOoCneKTMBHbIA aHanu3 noKasan ynydweHue obLen BbK1MBaeMOCTH Mo-
CJle CerMeHTIKTOMMM Y NaLUeHToB € Yncto convuaHbim HMPJ1 no cpaBHeHMIo € 1063KTO-
Muein. OgHaKo pe3ynbTaTbl BbPKMBAEMOCTW MOCe CEerMEeHTIKTOMUN 3aBUCAT OT Bo3pacTa
1 nona naymeHTa. C yyeTom pe3ynbraToB [aHHOIO aHanu3a HeobXoAauMbl AanbHenwmne
nccnefoBaHnA ana onpegeneHna KNMHNYECKM 3HaUYUMbIX MOKa3aHUn K CerMeHTIKTOMUMN
npwv peHTreHonornyeckn conngHom HMPJI.

B 2023 rogy 6bino ony6nukoBaHo nccnegosaxue lll pasbl JCOG1211, yenbio KOToporo
6blna oueHKa 3$pPeKTUBHOCTU U 6e3onacHOCTM cermeHTaKTOMUM Npu HMPJ1 ¢ pasmepamn
onyxonu ao 3 cm n nipekcom CTR <0,5. B aHanm3 6binn BKktoYveHbl 357 naymeHToB, KOTO-
pbiM 6bina BbiNoSIHEHa cerMeHTaKToMUSA. Mpn MeanaHe HabntogeHus 5,4 roga NATUNETHAA
6e3peunanBHan BbXKMBAeMOCTb cocTaBuia 98,0% [26].

B MHoOroueHTpoBoM HepaHAoMu3UpoBaHHOM uccnegoBaHum Il pasbl JCOGO804/
WJOG4507L oueHnBanacb 3¢pPeKTMBHOCTb aTUMUUYHON pe3ekunn npu nepudeprnyeckom
paHHeM pake fierkoro pasmepom <2 cM ¢ nHgekcom CTR <0,25. B nccnegoBaHumy NpuHANM
yuyactne 330 naumneHTOB, y KOTOPbIX ONYyXONb pacnonaranacb B HAPYXHOW TPETW Nerkoro.
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LLnpokasa atTunnuHas pesekuua Hbiia BbiNonHeHa y 264 nauuneHToB (79,3%), KOHBepCKA B
CermMeHTaKTOMUIO — Yy 5 naumeHToB (1,5%). CermeHTIKTOMMNA BbINONHEHA Y 53 NaumneHTOB
(15,9%). Taknm o6pazom, cybnobapHas peseKkums H6biia BbinonHeHa B 322 ciyyasnx (96,7%)
13 330. MAaTuneTHAs 6e3peynanBHan BbKMBAaEeMOCTb cocTaBmna 99,7% [25].

Pesynbratbl aHanm3a 3 KA4YeBbIX MCCIeAoBaHUA ANOHCKOWM rpynmnbl NO M3YYeHUIo
paka nerkoro: JCOG0802/WJOG4607L, JCOG1211 n JCOG0804/WJOG4507L - no3sonatoT
caenatb GyHAameHTasnbHble BbIBOAbI, KOTOpble CNOCOOHbBI U3MEHWTb Mapagurmy xXmpyp-
rmyeckoro neueHuna paHHero HMPJ1. 3T nccnepoBaHmna gokasanu, Y4To y nodasnsAtoLero
6onbLIMHCTBA NaLMeHToB ¢ paHHUM HMPJ1 cybnobapHble pe3ekunn, a MUMEHHO CErMEHTIK-
TOMWA 1 aTUMMNYHAA pe3eKUnA Nerkoro, He NPOCTO He YCTYNaloT, HO B HEKOTOPbIX Ciy4YanX
NpPeBOCXOAAT TOOIKTOMMIO MO OHKONOTMYeCKUM pesynbraTaM. KnoueBbiM napameTpom
ONA NPUHATWA peLleHna cTana cTeneHb MHBa3NBHOCTY, onpegenaemas no uHgekcy CTR.
Ona onyxonen c nHgekcom CTR >0,5 n pa3mepom <2 CM CerMeHTIKTOMMA NOKa3ana cTaTu-
CTUYECKN 3HAUMMOE MPEBOCXOACTBO B 06Lel BbikMBaeMocTn (94,3% npotus 91,1%) no
CpaBHEeHUIo C TO63KTOMMEN, HeCMOTPA Ha 6onee BbICOKUI YPOBEHb NOKanbHbIX peungm-
BOB. [1na obpaszoBaHuii ¢ nHgekcom CTR <0,5 1 pa3mepom A0 3 CM CErMEHTIKTOMUSA AB-
nAeTca BbICOKO3PpPeKTMBHBIM 1 6e30MacHbIM 06 beMOM XMPYPrMyeckoro BMeLlaTesibCTaa.
MaTuneTHAA 6e3peLmanBHan BblXXNBAaEMOCTb cocTaBmna 98,0%, a 06L1as BbIXKMBAaEMOCTb —
99,0%. JlokanbHble peunamnBbl ObiNU KazyncTnyeckn peaku (Bcero 1 cnyvan). na onyxo-
nen c uHgekcom CTR <0,25 n pazmepom <2 CM aTUNMYHaA pe3eKkuma Nerkoro ABnAeTca
[OCTaTOYHbIM U ONTVMarbHbIM METOAOM JleueHus. Pe3ynbTaTbl NoKasanu peHomeHanb-
Hyt0 NATUNETHIO 6e3peunanBHYIO BbIXKMBAEMOCTb Ha YpoBHe 99,7%. [ina 3Tol rpynnsbl
naumneHToB Ntobaa 6onee o6beMHan onepauns cuntaeTcs n3bbITouHol. B npeacTtaBnex-
How Tabnuue cdopmMmnpoBaH YETKUIN U HayYHO 06OCHOBAHHbIN anropuTm Bbibopa o6bema
onepauun.

Bo Bcex 3 nccnefoBaHUAX NokasaTenu obLein BbiXKnMBaemMocT npesbicunmn 90%. 3T1o
[loKa3blBaeT, YTo Npy NpaBUibHOM OT6Ope NaLneHTOB Ha OcHoBe AaHHbIX KT cybnobap-
Hble pe3eKumn obecneunBaloT pagrKkanbHoe fieyeHue. B To Bpema Kak pasHuLa B CoxXpa-
HeHun GyHKLMKM abixaHua (OMB1) okasanacb CTaTUCTUYECKN 3HAYMMOM, HO KIUHUYECKN
ymepeHHo (3-4%), KnoyeBbIM NPerMyLLECTBOM CTano COKpalleHne CMepTHOCTU OT Apy-
rMX NPUUYUH (MeTaxpoOHHbIE OHKONOIMYecKue, cepaeyHo-CoCyancTbie U pecnupaTopHble
3aboneBaHuA) B rpynne cerMeHTaKTOMUN B nccnegosarHunm JCOGO802 [27].

Tpunorua nccnegosanHnin JCOG, a Takxke CALGB140503 coBepLunnv peBontoLmio B To-
pakanbHon xmpyprun. OHU cmecTunn GOoKyC C MakCMManbHO BO3MOXHOWM pe3eKumn Ha
MUWHVManbHO JOCTaTOUYHY0, HO OHKONOTMYeCKM pagukanbHyto. Moaxon «uem 6onblue, Tem
nydlle» OKOHYaTeNbHO YCTYNUA MeCTo MPUHUMMY NPELN3NOHHON XNPYPrm — TOYHOMY
COOTBETCTBUIO 0ObeMa pe3ekumn 6Monornyeckmm xapakTepucTukam KOHKPETHON ory-
XONWN. OTO NMO3BONWNIO HE TONbKO YNYYlINTb HEMOCPEeACTBEHHblE MOcC/ieonepauoOHHbIe

Anroputm Bbi6opa 06bema XMpypruyeckoro BmellaTenbCcTBa
Algorithm for determining the volume of surgical intervention

Pasmep onyxonu @ UnHpekc CTR PekomeHgyemas onepauusa WccneposaHue

<20cm <0,25 ATunuyHana pesekuma JCOG0804/WJOG4507L

<2,0cm >0,5 CermeHTaKTOMMA JCOG0802/WJOG4607L

2,1-3,0cm <0,5 CermeHTaKTOMMA JCOGI1211
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1 ee PoJib B NPUHATUAN KIIMHUYECKNX peLueHuii. JlutepatypHbiin 0630p

pe3ynbraTtbl N Ka4e€CTBO XKN3HW NALNEHTOB, HO U, YTO Kpa|7|He Ba*KHO, yBENNYNTb NX O6LI.|,)/IO
BbIXKMBAa€MOCTb.

B PAZIIOMUKA KAK HOBbIV B39 HA TOMOTPAOUIO

Onyxonu yenoBeka AEMOHCTPUPYIOT 3HaunTeNlbHble peHOTUMMYECKUE Pas3fInuKA, KO-
TOpble MOXHO BK3yaNnv3npoBaTb C MOMOLLbIO HEMHBA3MBHbIX METOAOB AMArHOCTUKY, a
MUMeHHo Tomorpadum.

MpocTpaHCTBEHHaAA N BPEMeHHasA reTeporeHHOCTb COMUAHBIX OMyXonen co3paeT
3HaunTeNlbHOe NPenATCTBUE ANA TPAaAULMOHHON 6MoNCuK, aHann3 KOTOpon 3a4acTyto
He oTpakaeT NOJSIHOM KapTUHbI 3aboneBaHUsA. B 35ToM KOHTEKCTe MeToAbl MeaMLMHCKON
BM3yanusaumm nprobpeTaroT KloueBoe 3HaueHne, NOCKONbKY NO3BOJNAIT HEMHBA3MB-
HO XapakTepu3oBaTb MOPPOPYHKLMOHANbHYIO HEOAHOPOAHOCTb HOBOOOpPa3oBaHMUA.
Bbnarogapa pa3BuTUIO MeTOAOB MeAVLMHCKON BM3yann3auuu, HOBbIX KOHTPACTHbIX
npenapaToB 1 CTaHAapTM3aLMu NPOTOKONOB MCCNefoBaHuaA, Tomorpadua TpaHcdop-
MUPYeTCA B TOYHYIO ANCUMMANHY. [laHHbIA Nporpecc, B CBOK oyepefb, CTUMYynMpyeT
pa3paboTKy aBTOMaTU3NPOBAHHbIX M BOCMPOM3BOAUMbIX anropuTMOB aHanv3a ana ge-
KOAMPOBaHWA 3a5I0EHHON B 300pakeHUAX MHbopMmaLmm. PelieHrem sTon 3agaun 3a-
HUMaeTCA pagnoMmKa.

Pagnomuka — 3T0 MeTof, KONMYECTBEHHOTO aHanr3a MeNLUHCKNX U3006pakeHW I, KO-
TOpPbIV 3aK/loYaeTcA B aBTOMaTM3NPOBaHHOM M3BneYeHn 6ONbLIOro YMcia NPU3Hakos
13 CTaHAAPTHbIX 300 paXkeHUI, Taknx Kak KT, MarHUTHo-pe3oHaHcHas Tomorpadus (MPT)
WM MO3UTPOHHO-3MUCCMOHHaA Tomorpadua (M3T), ¢ nocneaytowen NX UHTerpaumen B
KNMHUKO-61onornyeckre mogenu ansa ynyyeHua AnarHoCTUKY, MPOrHO3NPOBaHNA 1UC-
Xofa 1 nepcoHanunsaumm neyenus [39, 40].

KnioueBas KoHLeNuMa pagvoMMKM OCHOBaHa Ha rmrnoTtese O TOM, YTO MeULMHCK1e
n306paxxeHnsa cofeprkaT CKPbITYo MHPOPMaLMIO, HEBUAUMYIO HEBOOPYXXEHHbIM [1a30M,
KOTOpas OTpaaeT reTeporeHHOCTb ONyXOnK, NaToNorMyeckne U MoNeKynsapHble Xxapak-
TEepPUCTUKN HOBOODOpa3oBaHuA. Takum obpa3om, paguomrka No3sonseT npeobpas3oBaTtb
n306pakeHns B AaHHble ANA aHanm3a U packpbiTb UX MArHOCTUYECKUIA U MPOrHOCTMYe-
CKU noTteHuman [39-41].

HecmoTpsa Ha OrpoMHbIN NoTeHLMan B NepCcoHanm3aummy OHKONOrMYeCKon NoMoLLu,
pagnomMmmyeckune noaxonbl TpebytoT aanbHenwen macwtabHoOM BanugaLmm B paMkax MHO-
rOLEeHTPOBbIX NCCNEeAOBAHNN 1 NPOBEPKM in vitro.

DyHAameHTanbHbIM TPYAOM B 0bnactu pagrnomuku asnaetca pabota Gillies R.J. n co-
aBT.,, pe3ynbTaThl KOTOpOW onybnukoBaHbl B »KypHane Radiology B 2016 rogy. ABTOpbl
npeacTaBnAT PagUOMUKKY Kak HOBYIO MapagurmMy B aHanmse Tomorpadum 1 yTeepKaaloT,
UTO MeULMHCKNE n300paxeHnNa ABNATCA KOMMIEKCHbIMU 1 KONMYeCTBEHHBIMU AiaHHbI-
MW, U3BNeYeHNe KOTOPbIX MO3BONAET NOMYUYNTb CKPbITYIO AMArHOCTUYECKYIO U MPOrHO-
cTnyeckyto nHdopmaumio. CtaTba ABNAETCA NCCefoBaHEM, NPOBO3rNallawWmmM nepe-
X0 OT CY6bEKTUBHOMO ONMCaHUA N306paXKeHUN K 06 bEKTUBHOMY U3MEPEHNIO U aHanun3y
[aHHbIX. ABTOPbl CUCTEMATU3UPYIOT 1 NOMYNAPU3MPYIOT TEPMIUH «pagnoMmKay, onpeae-
NAA ero Kak npouecc ussfeyeHnsa 60NbLIOro KONMUYecTBa KONMYeCTBEHHbIX NMPU3HAKOB
N3 MeJULUHCKMX M300paxeHni C nocneayioLlen Nx NHTerpauren B NporHocTnyeckne
mogenu. B ctaTbe npeactaBneHa v feTanbHO OMMcCaHa yHMBepcanbHaa cxema paboTbl ¢
pagnomuyecknmmn gaHHbimm [40].
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BbigenatoT 5 KnoyeBbIX 3TanoB aHaM3a U U3BJeYeH A PagnoMmnyecknx gaHHbix [40-46]:
1) nonyueHue n npepobpaboTka n3obpakeHnn. Ha nepBom 3Tane KnwyeBoe 3Have-

HUEe MMeeT CTaHAapTM3aLMA NMapaMeTPOB CKaHMPOBaHWUA, Tak Kak BapuabenbHOCTb

NPOTOKOJSIOB PEHTFeHONOrMYeckoro UCCiefoBaHnA MOXeT CYLLeCTBEHHO BAVATb Ha

3HaueHUs pPagnoMUYecKUX Mpu3HaKoB. [JopaboTka MOXeT BKJYaTb PecemrivHr

(NnpuBepeHne Bcex U306pakeHWn K eAnHOMY MPOCTPaHCTBEHHOMY pa3peLleHuto),

HOpManu3auuio MHTEHCMBHOCTY NUKCenen 1 GunbTpaumnio ANA nogasneHns WyMoB U1

ycuneHna onpegeneHHbIX TEKCTYPHbIX 0COOEHHOCTEN;

2) cermeHTauusa obnactu nHTepeca. CermeHTaLma — NpoLEecc onpeaeneHna rpaHnL ony-
X0V Unu gpyroro 6uonormyeckoro obbekTa Ha n306paxeHnn. To OAUH 13 Hanbonee
OTBETCTBEHHbIX 3TaMnoB, Tak Kak OT ero TOYHOCTW HanpAMYIo 3aBUCAT BCe nocneayto-
Wwme pacyeTbl. BoigenaoT 3 oCHOBHbIX MeToAa. PyuHaa cermeHTauma BbiNOAHAETCA
ONbITHbIM peHTreHonoroM. CunTaeTca «3010TbiIM CTaHAAPTOM», HO UpPe3BblYaNHO TPY-
poemka 1 cybbekTrBHa. [pu nonyaBToOMaTUUYECKON CErMeHTaLUKM Bpay KOppeKkTupyeT
pesynbTaT, CreHepMpPOBaHHbIN anropuTMom. MNonHOCTbIO aBTOMaTUYecKasa cermeHTa-
LKA BbIMOJIHAETCA C MOMOLLbIO anroputmMoB rnybokoro obyueHus. MepcneKkTUBHbIN
METOA ANA YCTpaHEeHMUA YeNioBeyecKkomn owmnbKm, HO Tpebytowmin 6onbwmnx Habopos
[aHHbIX AnAa obyyeHus;

3) m3BneuyeHue NpU3HakKoB. [locne cerMmeHTaL M U3 BbleNIeHHOro o6bema 13BNeKaTCA
COTHW 1 TbICAYUN KOJINYECTBEHHbIX MPU3HAKOB;

4) KOHTPOJIb KayecTBa M cenekumsa nprnsHakoB. KonoccanbHoe KONNYECTBO M3BMI€YEH-
HbIX MPK3HaKoB (YacTo >1000) co3gaeT puck nepeobyueHna mogenn, 0Co6eHHo npu
HeboNbWOM pa3mepe BbIOOPKU. [103TOMY KPUTUUECKM Ba)KHbIM 3Tanom ABRAETCA
ceneKkyma npusHakos. OT60p Hanbonee NHGOPMATUBHBIX 1 YCTOMUUBBIX NPU3HAKOB
NPONCXOAUT C NUCNONb30BaHNEM METOLOB CTaTUCTUKM (TecT CTblofeHTa, Kputepum
MaHHa — YUTHU 1 Ap.), KOpPENALNOHHOIO aHann3a, a Takxe 6osiee CIOXKHbIX METOLOB;

5) noctpoeHune n Banugauma mogenn. OTo6paHHble NPM3HaKM UCMONb3YTCA ANA Mo-
CTPOEHWA NPOrHOCTNYECKOW MOfeNM C MOMOLLbIO anrOPUTMOB MaLIMHHOMO 06yyeHu .
OOHUM 13 MEeTOAOB MOCTPOEHUSA MPOrHOCTUYECKON MOoJeNun ABNAETCA METOA KrnacTte-
pu3aunun. Knacteprsauma — 3To MeTof MalIMHHOIO obyyeHus, 3ajayell KOTOpOro AB-
NAeTCA aBTOMaTUYecKoe pasfeneHne Habopa JaHHbIX Ha FPYMMbl CXOKUX 0OBEKTOB.
3Tn rpynnbl Ha3blBalTCA Knactepamu. Kaxabiin Knactep obbefnHAeT 06beKTbl, KOTO-
pble 6a13KM NO onpeaesieHHbIM NpU3HaKam (Hanpumep, No PagnoMNYECKUM, PEHTTe-
HOJTOFMYECKNM U KIIMHNYECKUM NapameTpam) 1 B TO »Ke BpeMs OT/INYAOTCA OT 06b-
€KTOB B ApYrunx Knacrepax.

Mpouecc knactepusaumm He TpebyeT 3apaHee M3BECTHbIX METOK UM MOACKa30K —
anropuTM CaMoCTOATENIbHO OOHapy»KMBaeT CKPbITble 3aKOHOMEPHOCTU U rpynnupyet
[JaHHble Ha OCHOBE VX BHYTPEHHEeN CTPYKTYpPbl. DTO NO3BOJIAET BbIABNAATb HOBblE, paHee
Hen3BecTHble MOATUMbI B laHHbIX, YTO OCOOEHHO LIEHHO B OBUOMEANLIMHCKUX NCCieqoBa-
HuAX. Hanpumep, ¢ NoMoLLpblo Knactepusaunm MoXKHO 06Hapy»KUTb NoArpynnbl NaumneH-
TOB C YHUKaNIbHbIM MOJIEKYNAPHbIM Npoduiem, NPOrHO30M UM OTBETOM Ha JieueHue, YTo
Cnocob6CTByeT Pa3BUTHIO NEPCOHANN3NPOBAHHON MeNLIUHBI.

MoaTvnom Knactepmsauuun ABNAETCA METOA KOHCEHCyc-KnacTepmsaumm — 3To nog-
XOf, HanpaBneHHbI Ha MOBbIWEHME HAOEXHOCTU U YCTOMUYMBOCTM KnacTepu3saummn.
B oTnnume oT CTaHAAPTHbIX METOAOB, KOTOPble BbIMOMHAT KlacTepusaunio OguH pas,
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KOHCeHCyc-Knactepm3auma MHOroKpaTHO NOBTOPAET NpoLecc Ha C/lyYalHbIX NOAMHO-
XeCTBax MCXOAHbIX AaHHbIX. Ha KaXXgom NoBTOPeHUN UCNonb3yeTca BbIGpaHHbINA anro-
pUTM Knactepusaumm, Hanpumep k-cpegHux. 3aTeM Ha OCHOBEe BCEX 3aMyCKOB CTPOUT-
CA KOHCEHCYCHasA MaTpuLa, SNeMeHTbl KOTOPO OTpaatoT YacToTy nonafjaHua Kaxzaomn
napbl 06bEKTOB B OAMH KnacTep. Yem Bblille 3HaueHVe B MaTpuLie, TeM yCTONUYMBee CBA3b
mexay obbekTamu. BaxkHelLwm sTanom ABnsAeTca Banvaauua MoOgeny Ha He3aBncuMon,
npeaBapuTesibHO He NCMOJMb30BaBLUENCA KOropTe NauveHTOB A1 MOATBEPXKAEHMA ee
ob6obuatoLet CnocoBHOCTU U TOTOBHOCTY K KITMHNYECKOMY BHEAPEHMIO.

OcHOBHaA LEeHHOCTb PaiOMUKK, MO MHEHUWIO aBTOPOB, 3aK/ioYaeTcA B ee Cnocob-
HOCTU HEVHBA3UBHO BbIABMATb BHYTPUOMYXOJNIEBYIO reTepOreHHOCTb, KOTopas ABNAETCA
KpUTUYECKN BaXXHbIM GaKTOPOM PEe3NCTEHTHOCTU K IeUeHMI0 1 MPorpeccmpoBaHms 3abo-
neBaHwuA.

OfHUM 13 nepBbIX MacWITabHbIX UCCNeAOBaHUIA CBA3M MeXAy PaguoMUYeckKumm npu-
3HaKkamwu 1 buonoruveii onyxonu aensaetca Tpya Aerts H.J.W.L. n coasT,, ony611MKkoBaHHbIN B
2014 rogy. laHHOe nccnegoBaHme NpefcTaBnAeT KOHLEMLMIO O TOM, YTO paguommnyeckme
NPWU3HaKK, N3BNeYeHHble 13 CTaHAapTHbIX KT-n3obpaxeHnin, cogepat rnybokyto 6uono-
rMYEeCKyHo U MPOrHOCTMYECKY MHPOPMALMIO, BbIXOAALLYIO 338 PaMKI B/3yaNibHOW OLIEHKM.
ABTOPbI IEMOHCTPUPYIOT, YTO KONMYECTBEHHbIE JaHHbIE MOTYT OTpa)aTb MONEKYNApHble
XapaKTePUCTUKN OMYXONn 1 NpefcKa3biBaTb BbPKUBAEMOCTb NaLMEHTOB.

B nccnepoBaHumn 6binn o6beaniHeHbl aaHHble 1019 naumneHtos ¢ HMPJI. Bbino n3sne-
yeHo 440 pagMomMmMUYecKnx NPU3HaKoB, OMUCHIBAIOLMX MHTEHCUBHOCTD, TEKCTYpPY, dopmy
1 pa3mep onyxonu. [lna aHanm3a MCNONb30BaNUCb anropUTMbl MaLIMHHOIO O6yYeHus.
Pe3ynbTaTbhl NO3BONUAM KONMYECTBEHHO OLEHWUTb HEOAHOPOAHOCTb OMYyXOnu, KoTopas
ABNAETCA KNOUEBbIM GaKTOPOM YCTONUMBOCTY K NIEYEHUNIO 1 MIOXOro NporHo3sa. Pagno-
MUYecKre MPU3HaKN MoKasann CBA3b C SKCMpeccmell KnoUYeBbIX reHOB U akKTVBHOCTbIO
6uonornuecknx nyTen (Hanpumep, NyTen KNeTouyHon nponudepalm, rmnoKcrum, aHrmo-
reHesa). Takxke ObI0 NOKa3aHo, YTO BbICOKaA SHTpoNua (Mepa HEOAHOPOAHOCTM Ha 130-
6paxkeHUK) KoppennpoBana ¢ NOBbILEHHOW KeTOUHOW nponndepaumen 1 akTneaLlmen
CUrHaNbHbIX MYTeN, CBA3aHHbIX C AB/XEHNEM KI1IeTOK U MeTacTasnpoBaHuem [41].

B ctaTtbe 2013 roga, onybnukoBaHHow B »XypHane Radiology, aBTopbl nokasanu, uTo Ta-
Kune napameTpbl, Kak SHTPOMNUsA, KOPPENNPYIOT C MeTaboNNUeCcKon akTUBHOCTbIO OMyXOonu
W aHroreHe3oMm. 3T0 3aN0X10 OCHOBY 11 COBPEMEHHOIO HanpaBneHWsa UMMYHOpPaano-
MUKW, FAe HeogHopoHOCTb Ha KT MbiTaloTcA €BA3aTb C XapakTepuUCTUKamy MMMYHHOTO
MUKPOOKPY>KEHWA OMYXOJW, YUTO MOXET ObITb Ba’KHO AN1A NPOrHo3a oTBeTa Ha MMYyHOTe-
panuio [47].

OpHa m3 rnaBHbIX Npobnem pagnoMUKN — BOCMPOW3BOANMOCTb pe3ynbTaToB. Pa3Hble
HaCTPOWMKMN MOTYT NO-Pa3HOMY BblUMCNIATL OAHN U Te e Npu3Haku. B macwtabHom paboTe
mexgzyHapogaHou nporpammbl IBSI (Image Biomarker Standardization Initiative) nonbita-
NUCb pewnTb GyHAaMeHTanbHble NPobnemMbl PagMoOMMNKN — OTCYTCTBUE CTaHAapTM3auum
1 BOCNpoun3BoauMOCTU. KoHcopLmym npeanoxun yHuduumpoBaHHble MateMaTnyeckue
onpepeneHnsn, dbopmynbl U 3Tanbl NpefobpaboTkn n3obparkeHUn AnA pacyeTa paguo-
MUWYECKMX NPU3HAKOB. B cTaTbe npeacTaBneH ncyepnbiBaloLWmin CNPaBoYHbIA MaTepuan,
[aHbl YETKME PeKOMEeHZaL MM No UMEHOBaHUIO 1 pacyeTy NpU3HaKos [42].

B ctatbe, onybnukoBaHHol B 2025 rogy B »KypHane TopakasibHOW oHkonoruu, Hong-Ji
Li u coaBT. m3yyanu pagvomuuyeckme npusHaky, ussnedyeHHble u3 KT-n3obpakeHun,
KOTOpble MO3BOMAIT HEUHBa3WBHO KAEHTUOULUPOBaATL MONEKYNAPHblE MOATMMbI
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afileHoKapLMHOMbI JIerKoro Ha paHHUX cTagusax. B wnccnepoBaHuy Obinu npoaHa-
NN3MPOBaHbl AaHHble 1212 naumeHTOB C ageHOKapuwmHomown nerkoro 0-IB cTtaguw.
N3 KT-n3obpaxxkeHnn N3BNeKknm pagrommyeckme NpusHaku 1 ¢ NOMOLLbIO MeTofa KOHCEH-
Cyc-Knactepmsaumm pasgenmnm Bcex nauMeHToB Ha 4 Knactepa, OCHOBbIBAsACb UCKIIOYN-
TeNIbHO Ha CXOACTBE UX PagnoMmyeckux npodunen.

Knactep N2 1 xapaktepusoBanca Hu3kum CTR, npenHBasMBHOM 1 MMHMMANIbHO MHBa-
3MBHOW afeHOKapLUHOMOWN Nerkoro, BbiCOKon AnddepeHLMpPOBKON, UHAONEHTHbIM PO-
CTOM, HU3KOW NponudepaTNBHON aKTUBHOCTBIO OMYX0Nn 1 6NaronpuATHBIM MPOrHO30M.
Onyxonu 6binn accoummpoBaHbl ¢ myTauuamu BRAF n ERBB2. ina knactepa N2 4 6bin xa-
pakTepeH ymepeHHbit CTR. KnnHnuyeckn 1 no NnporHo3y noxox Ha knactep N2 1, ogHako
cofepxan 6onbliee konnyectso onyxonen grade Il. Ana knactepa N2 2 6bin onpefeneH
Bblcokuin CTR, onyxonu oTnnyanmcb MHBa3UBHbIMU GopMamm, BbICOKOI nponmndepaTns-
HOW aKTUBHOCTbIO U aKTUBHbBIM MMMYHHbIM MUKPOOKPYXeHMeM, N1oXUM NPOrHo3om. Kna-
cTtep N2 3 accoummpoBaH ¢ Bbicokum CTR, HamxyaLWwmm NporHo3om, HanbosbLuen YacToTol
WHBa3uy onyxonun B nnespy. Onyxonu nMenun BbiCOKyo nponndepaTMBHYIO akTUBHOCTb,
HO KpaliHe NofaBneHHoe MMMYHHOE MUKPOOKPYXKeHWe (3HAUNTENBHO CHUXKeHa MHOWIb-
Tpayma BCEMUN TMMaMN MMMYHHbIX KNeTOK 1 akTMBHOCTb MMMYHHbIX NPOLeCccoB) Mo Cpas-
HeHwuto ¢ Knactepom N2 2. Onyxonm 6bi1r accoummpoBaHbl ¢ myTauuamu KRAS n TP53 [46].

[JaHHoe nccnegoBaHme NokasblBaeT, UTO pPajMOMMKa ABAAETCA MOLWHbIM HEVHBA3UB-
HbIM MHCTPYMEHTOM, KOTOPbIA MOMOraeT oTpa)kaTb GpyHAaMeHTalbHble MOMeKyNnAapHble
npoLecchbl B 0nyxonun. 9To No3BonseT TOYHO oLeHUBaTb 6ronornyeckoe noBeaeHe KoH-
KpeTHoro o6pa3oBaHnA B JIETKOM elle [0 XMPYPrMyeckoro BMeLIaTeNbCcTBa, BbIABNIATb
WUMMYHHbI GEeHOTUM OMYX0JIM, YTO BaXKHO A1 MPOrHO3MpoBaHuA 3ddeKkTa UMMYHOTEpa-
nuun, a Tak»Ke NPUHMMaTb 060CHOBaHHbIE PELLEHNA O JIeYEHMN Ha OCHOBE UHAMBUAYaNb-
HOro MOMIEKYNAPHO-PaANONOrMYECKOrO NOpPTPeTa ONyXonu.

Pap BblweyKa3aHHbIX CCNefOBaHUN HAaNPAMYIO pa3BMBaeT TeMy paHee YNOMAHYTbIX
ctatei. OHM NOKas3bIBalOT, UTO paAMOMKKa MAET ropasfo dasiblue NpocToro nMepeHus
nHaekca CTR. KntoueBoli BbIBOA, B TOM, UTO 06pa3oBaHnA ¢ BbICOKUM nHAekcom CTR He-
OAHOPOAHbI, U PaAMOMMKa MOXET BbIAENUTb CPeamn HUX NOATUMbI C KApAMHANbHO Pa3HbIM
UMMYHHbIM GOHOM U, CefoBaTeNbHO, Pa3HbIM MPOrHO30M M NOTEHUMaNnbHbIM OTBETOM
Ha Tepanuio.

Pagnomumka npegcTtaBnaet coboi MOCT MeXAy BU3yanbHOWM OLEHKON 1300paxeHni 1
npeunsnoHHon meauumnHon. OHa NO3BONAET BbIABATb BHYTPUOMNYXONEBYIO reTeporeH-
HOCTb, HEJOCTYMHYIO NPK 6BMONCUN OJHOTO YYacCTKa, HEMHBA3WBHO OLleHMBaTb buonoru-
yecKmne XapakTepnCTUKM ONyXonu, CTPOUTb NPOrHOCTUYECKME U NPEANKTUBHbIE MOAeNN
ONA OUEeHK/ OTBeTa Ha Tepanuio (lyyeByio, XMMMO-, UMMYHOTepanuio) U BEPOATHOCTU pe-
unanea.

Takum o6pa3om, pagnioMmKa ABAAETCA MOLUHbIM MHCTPYMEHTOM KONNYECTBEHHOW
OLEHKN MeVLMNHCKNX N306paKeHni, KOTOpbIN yrnybnaeT Hale noHumaHue Gronorum
ONyXONW 1 OTKPbIBAET HOBblE NYTW A1A NepPCOHaNM3aunn ANarHOCTUKN N NeYeHnsA OHKO-
nornyeckux 3abonesaHuii.

B COBCTBEHHbIE PE3YJIBTATHI

B nocnepHue rogbl B OHKONOrMYeCckom (TopakanbHoM) otaeneHmmn PecnybnnkaHckoro
HayYHO-NPaKTNYeCKOro LieHTpa OHKONOrW U MeuLMHCKoW paguonorun um. H.H. Anek-
caHpposa (PHIL, OMP) npocnexnsaetca ycTonumsaa TeHAEHUUA K yBENMYEHUIO Yncha
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nauneHToB ¢ paHHUMK dopmamm HMPJ1, BbiABASEMbIMU NPW BbINOIHEHUN AMAFHOCTU-
yecknx KT rpygHon kneTku. Kak cnencterie, KONMUYecTBo cy6nobapHbIX aHaTOMUYECKMX
pe3eKkunin, BbIMOTHAEMbIX B OHKONOrmMyeckom (topakanbHom) otgeneHun PHIIL OMP
um. H.H. AnekcaHapoBa, yBenmumnBaeTca ¢ KaxabiM rogom. Tak, ecnun B 2023 rogy 6bino
BbINONTHEHO 47 aHAaTOMMYECKNX CErMEHTIKTOMMI, TO B 2024 roay UX KOIMYeCcTBO BO3POC-
no o 54, a 3a nepBble Tpy KBapTana 2025 roga 6b110 npoBefeHo 56 onepauuii. Mepexog
K ManoVHBa3MBHbIM TEXHONOMMAM CTasl OQHMM U3 KMOYEBbIX HanpaBieHUN pa3BUTUA
TOpaKanbHOWM XMpyprum B Hallem LieHTpe. B HacTosAwee Bpems nogasnstowee 60nbLUMH-
CTBO onepaunin BbINOMHAETCA BUAE0ACCUCTMPOBAHHbBIM TOPAKOCKONNYECKM OCTYMOM,
UTO CYLLECTBEHHO CHMXXaeT TPaBMaTUYHOCTb BMeLLATENbCTB U CNOCcobCTBYET CoKpaLlle-
HUIO CPOKOB NocneonepaLoHHOro BOCCTaHOBNeHUA. icnonb3oBaHue Nnpegonepaumon-
Horo 3D-mogenunpoBaHuna n nHTpaonepauynoHHon ICG/NIR-HaBuraymm no3sonseT NoBbl-
CUTb TOYHOCTb OMnpefAeneHna rpaHnL pes3ekumn U CHU3UTb YacToTy nocsieonepalMoH-
HbIX OCNTOXHEHWNIA.

HakonneHHbIN onbIT LieHTpa NOATBEPKAAET, UTO BMAE0ACCUCTMPOBAHHAA TOPAKOCKO-
nuyeckaa CErMeHTIKTOMUA MOXET OblTb 6€30MacHON 1 OHKONOMMYECKN OnpaBAaHHOWM
anbTepHaTMBOW IO63KTOMUN Y NaumeHToB ¢ paHHUM HMPJ1, cooTBeTCTBYA MexayHapoa-
HbIM TeHAEHLUUAM NepCcoHaNM3MPOBAHHOIO XUpypruyeckoro nogxoga. lNpogonxaiole-
ecA HabnogeHne 1 NnocneayoLWMin aHann3 oThaneHHbIX pe3ynbTaToB NO3BOMAT OKOHYa-
TeNIbHO OLeHUTb AONTOCPOUHY 3GGEKTUBHOCTL JaHHOW CTpaTernn B OTeYeCTBEHHOW
KIMHNYECKOM NpaKThKe.

B 3AK/THOYEHUE

CoBpemeHHble fiaHHble ybe[MTeNnbHO MOKa3blBaloT, YUTO PEHTreHOornyeckne xapak-
TEePUCTUKIN 06pa30BaHU Nerkoro, B YaCTHOCTY HanMumMe KOMMNOHEHTa Mo TNy MaToBOro
cTekna u BennunHa nHaekca CTR, o6nagatoT BbICOKOWM NPOrHOCTUYECKOW 3HAUYMMOCTbIO.
OHu no3eonAT cTpaTndMUMPOBaTb NaLMEHTOB MO PUCKY 3/10KaY€CTBEHHOCTU U UHAU-
BMAYaNM3NPOBaTb XUPYPrUUYECKY0 TaKTUKY, BKJlOUad BblI6op Mexay nobskTomuen u
cy6no6apHbIMK pe3ekumAaMU. Pe3ynbTaTbl KPYMHbIX KNMHUYeCcKnx uccnegosaHui (NLST,
NELSON, JCOG, CALGB) pagrKkanbHO U3MEHUIN NOAXOAbl K ANArHOCTUKE U NNEYEHUIO PaH-
Hero HMPJ1, cienaB BO3MOXHbIM Nepexof OT YHUBEPCANIbHOIO K NepCcoHann3mpoBaHHO-
My nogxogy.

BakHbIM HanpaBieHVeM Pa3BUTUA OCTaeTCA UHTErpaLmvsa TpaguLMOHHOW BMU3YyanbHON
OLEHKM C METOAAMM PaANOMUKHN, KOTOPbIE MO3BOMSAIOT N3BNEKATb CKPbITbIE KONMUYECTBEH-
Hble XapaKTepmnCTUKIN ONYXOMK, OTpaxaloLme ee buonornyeckoe noBegeHne. ITm TexHo-
NOrNN B COYETaHUN C MONEKYNAPHBIMU MapKepaMu OTKPbIBAIOT NePCNeKTNBbI TOUHON He-
WHBA3MBHOW ANArHOCTUKN, MPOrHO3MPOBaHUSA 1 BbIOOPa ONTMManbHOM Tepanui.

Taknm 06pa3om, ponb NyyeBol ANArHOCTUKKN NPY afieHOKapLMHOME Nerkoro BbIXoAuT
[aneKko 3a paMKu NpPOCTOro BbiABeHNA onyxonu. OHa CTaHOBUTCA KIIOYEBbIM MHCTPY-
MEHTOM ANA KINHUYECKOTO NPUHATUA pelleHuns, onpeaenaowymM NPorHo3 1 cTpaTerno
neyeHus. [lanbHellwme MHOTOLEHTPOBbIE UCCNIEAOBaHUA U BHeAPEHNE NCKYCCTBEHHOMO
WHTenneKTa 6yayT cnocobcTBOBaThH elle 6onee TOUHON CTpaTUdUKaLMKN NAaLNEHTOB U CO-
BEPLLEHCTBOBAHWNIO NEPCOHANN3NPOBAHHOIO NOAXoAa K Tepanun paka nerkoro.
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Pesiome

B npepctaBneHHOM 0630pe cMCTEMATU3MPOBaHbI COBPEMEHHbIE AaHHble 0 Mopdonoru-
YECKMX I MONEKYNAPHO-61ONOrMYECKUX 0COBEHHOCTAX afleHOKaPLUHOMbI NErkoro ¢ aK-
LLeHTOM Ha pOJib UMMYHOFMCTOXUMUW B AUArHOCTUKE, MPOrHo3e 1 cTpaTudukaLmm gaHHo-
ro NOATMNA HEMEJIKOKJIETOUHOrO paka. PaccMoTpeHbl ructonornyeckas knaccudumkauma
cornacHo BO3 (2021), 0cob6eHHOCT OCHOBHbIX MOP)OSIOrMYEeCcKNX NAaTTEPHOB, @ TaKXKe
nogxofbl K anddepeHUnanbHON ANArHOCTUKE C MIIOCKOKNETOUYHbIM PaKoM, MmeTacTaTu-
YyecKMMK onyxonamMu u mesotennomoit. OTaenbHOe BHUMaHMe yaeneHo 6a3osbim UIMX-
mapkepam (TTF-1, Napsin A, CK7), mapkepam ucknioueHna (CDX2, GATA3, WT1), a Takxe
NMPOrHOCTUYECKUM U NpeanKTuBHbIM 6enkam (Ki-67, PD-L1, EGFR, ALK, HER2/neu u gp.).
OnuncaHbl NepcnekTUBHbIE HaNpaBieHWA, BKoYaa nprumeHeHme multiplex IHC, unpo-
BOI MATONIOrM N HEMHBA3MBHbIX CYppOraToB TKaHeBOW 3Kcnpeccun. MoguyepkHyTa 3Ha-
4yMMOCTb UHTerpaummn VNX-aHanmsa ¢ MoneKynAapHOW 1 KIMHU4Yeckon nHbopmauuen gna
nepcoHanu3auumn Tepanum 1 yayylleHna nporHosa.

KnioueBble cnoBa: ageHoOKapunHoOMa nerkoro, ummyHoruncroxmmma, TTF-1, PD-L1, EGFR,
cTpaTndurKauus, ANarHoCTrKa, MONEKYNAPHbIE MapKepbl
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Abstract

This review consolidates current data on the morphological and molecular-biological
features of lung adenocarcinoma, emphasizing the role of immunohistochemistry in the
diagnosis, prognosis, and stratification of this subtype of non-small cell lung cancer. The
article discusses the histological classification according to WHO (2021), the characteristics
of major morphological patterns, and differential diagnostic approaches with squamous
cell carcinoma, metastatic tumors, and mesothelioma. Special attention is given to basic
IHC markers (TTF-1, Napsin A, CK7), exclusion markers (CDX2, GATA3, WT1), as well as
prognostic and predictive proteins (Ki-67, PD-L1, EGFR, ALK, HER2/neu, etc.). Promising
directions such as multiplex IHC, digital pathology, and non-invasive surrogates of tissue
expression are also reviewed. The importance of integrating IHC analysis with molecular
and clinical data for personalized therapy and improved outcomes is highlighted.
Keywords: lung adenocarcinoma, immunohistochemistry, TTF-1, PD-L1, EGFR,
stratification, diagnosis, molecular markers

B BBEJAEHUE

Pak nerkoro octaeTtca ojHOW U3 Hanbonee pacnpPOCTPaHEHHbIX 1 MPOrHOCTUYECKN He-
6naronpusTHbIX GOPM 3/10KaUeCTBEHHbIX HOBOOOPA30BaHNN B Mupe. CorfnacHo AaHHbIM
MexagyHapoHOoro areHTcTBa no msyyeHuto paka (IARC), B 2022 r. B Mmpe 3aperncTpupo-
BaHO 2,48 M/IH HOBbIX CJly4YaeB paka Jierkoro, 4to coctasnaeT 11,4% Bcex 3n10KayeCTBeH-
HbIX ONYXONeN, a YACIIO CMepTeli OT laHHOro 3aboneBaHna npesbicnno 1,8 MiH, obecne-
4MB emy NnepBoe MeCTO CPeaU MPUUNH OHKOJIOTMYECKON CMepTHOCTK [2].

B Mopdonornueckon cTpykType paka nerkoro npeo6nagaet HEMeNKoK/eTOUHbIN pak
nerkoro (HMPJ1), Ha 4onto KOTOPOro NPUXOAUTCA OKOJ0 85% BCex CrlyyaeB 3/10KauyeCTBeH-
HbIX HOBOOOPA30BaHNI faHHON Nokanu3aumn. B coctase HMPJ1 ocHOBHbIMKM NogTvnamm
ABNAIOTCA MJIOCKOKNETOUHbIV paK, afieHOKapPLIMHOMA U KPYMHOKNETOUHbIN pak. Menko-
KNeTOYHbIN pak Nerkoro, COCTaBnAWMNiA okono 15%, BblaenseTcs B OTAENbHYO rpynmny B
cuny ocobeHHocTen Gronornu n nevebHom TakTUKK [6, 18].
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Ha ceropHAwWwHWI AeHb afleHOKapUMHOMA pPaccMaTPMBAETCA Kak Hambosee pacnpo-
CTpaHeHHbI Mopdonornyeckuii noatun HMPJ1. CornacHo gaHHbiM SEER v gpyrux Haumo-
HaNbHbIX Y MEXYHapOAHbIX PErMcTpoB, ee Aonsa cpeamn Bcex Gopm paka JIerkoro Kone-
6netca ot 40 fo 60%, NPy 3TOM B MONYNALMMN HEKYPALLNX XKEHLLMH MOXeET focTuraTtb 70%
[16, 19]. YBennueHune pacnpocTpaHeHHOCTN aAeHOKAaPLUHOMbI B NOCNedHNe fecATUNeTna
06bACHARTCA U3MEHEHVAMM B XapaKTepUCTUKax TabakoKypeHua (MCnosb3oBaHme cura-
peT ¢ GUNbTPaMM U HU3KOW KOHLIEHTPAUMeENn CMO), @ TakKe 3HAaYMMbIM BAVAHNEM dak-
TOPOB OKpYy»KatoLen cpedbl, B TOM YMCNe 3arpA3HEHEM BO3JyXa MenKoanCnepCHbIMU
yactuyamm (PM2.5) n pagoHom [13, 20].

OTmeueHo, uTo afeHoKapUMHOMA Yalle ANAarHOCTUPYETCA Y KEeHLMH, MONOAbIX NaLu-
€HTOB U ML, He MMEILLMX 3aBUCMMOCTM OT Tabaka. ITOT MOATUN TaKXKe XapaKTepnsyeTca
6onbluet MONeKYNAPHOW reTeporeHHOCTbIo, HalMuMeM ApanBepHbIX MyTaLuii (B YaCTHO-
ctn, B reHax EGFR, ALK, KRAS), uto genaeT ero KnouyeBbiM 06bEKTOM B KOHTEKCTe Mpu-
MEeHeHUA TapreTHoOM 1 UMMyHOTepanuun. 3T 3NNAEMNONIOrNYeCKNe CABUTM onpeaensioT
BaXXHOCTb TOUYHOW MOPQPONOrMUECcKon 1 MoneKynapHol Bepudrkaumm ageHoKapLmHo-
Mbl, B TOM UYncsie C TPUMeHeHNeM NMMYHOTMCTOXUMNYECKUX METOLOB.

AneHOKapLUMHOMa XapaKTepusyeTca BblpaXXeHHOWN KNMHUKO-OMONOrMYeckon n mone-
KYNAPHOW reTeporeHHOCTbIO, UTO onpefensaeT ee nosedeHUe 1 TepaneBTUYECKYO YyB-
CTBUTENbHOCTb. B 0TAnume oT NNoCKOKNETOYHOro BapuaHTa, 3toT nogrun HMPJ1 vawe gu-
arHOCTMPYeTCA Y »KEHLLWH, HEKYPALLMX 1 NauueHToB 6osiee MONOLOro BO3pacTa, a Takxke
oTnyaeTca nepmdepryeckum poCcToM 1 CKIIOHHOCTbIO K paHHeMy MeTacTasvpOoBaHUIo,
0COBEHHO B rosIoBHOM MO3T, NnevyeHb 1 Koctu [18, 19].

KnuHnueckoe TeyeHre ageHOKapLUUHOMbI MOXET 3HauynTeNlbHO BapbMpOBaTb, BKIIO-
yan Kak CpaBHUTENbHO BAnonporpeccupyiowmre Gopmbl C NeNUANYECKUM POCTOM, Tak
W arpeccuBHbIe ONYXONAW C CONMAHON MAN MUKPONaNWUIAPHON apXUTeKTypol. MNporHo-
CTUYECKUN 3HaUYVMbIM OKa3bIBaeTCA He TONbKO MOPGOTHM, HO 1 MONEKYNAPHbBIA Npodunb
onyxonu. CoBpeMeHHble AaHHble NMOAYEPKMBALOT, YTO AaHHbIA MMCTONOMMYECKUIA NoaTuN
Yalle BCero acCoLumMmMpoBaH C Hanmumem Tak Ha3blBaeMblX ApariBepPHbIX MyTaUni — akTu-
BUpYloLWmMX n3meHeHmn B reHax EGFR, KRAS, ALK, ROS1, BRAF, RET, HER2, MET n gp., KoTo-
pble fieXkaT B OCHOBE naTtoreHesa onyxonu n onpeaensaioT YyBCTBUTENbHOCTb K TapreTHom
Tepanuwm [5, 10].

Haunbonbluee npakTnueckoe 3HayeHne nmeloT MyTauumm B reHe EGFR, yactota koto-
pbix BapbupyeT oT 10-15% y eBponeonaos Ao 40-50% y a3snaTcKnxX HEKYPALLUX KeHLUH
[21], a Takke TpaHcnokauun ALK n ROS1, BbiaBnAemble NpenmyLLeCTBEHHO Y MOMOAbIX
NnauneHToB. DTV MOJIeKY/IAipHbIe HapyLleHUA acCoLMMPYIOTCA C onpeaeneHHbIMA Mop-
donormyecknmn BapraHTamm onyxosnu n obycnioBnMBaT HeoOXoANMOCTb MHTErpauum
natomopdonornyecknx u MoneKkynapHbIX MeTooB AnarHoCTMKU. Kpome Toro, Hannuune
onpepesneHHbIX MyTaLuii MOXeT BIUATb Ha NPOrHo3 3abonesaHus 1 BbIOOP NepBon nu-
HUM Tepanuun.

B LIEJ/1b PABOTbI
Cncrematmsaumna UMX-mapKepoB, WUCMOMb3yemblX MNP afAeHOKapLMHOME Nerkoro,
1 UX BNarHOCTMKO-NPOrHOCTUYECKOE 3HaueHNe.
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B [VICTONOTMYECKAA KITACCNOUKALINA
AJEHOKAPLUWMHOMBI NNEFTKOIO

lMcTonornyeckas reTeporeHHOCTb afieHOKapLUUHOMbI JIerkoro nonyuywna obuymans-
HOe OTpakeHue B nepecMoTpeHHo Knaccudmkaumm BO3 2021 r., rae nofyepKHyTa Bax-
HOCTb onpepfeneHnsa npeobnagatolero Mopdonormyeckoro naTrepHa B npegenax NHBa-
3UBHOW KOMMOHEHTbI onyxonu. CornacHo 3ToMy Noaxoay, MHBa3uBHas afeHoKapLuuHoMa
nogpasfensaercs Ha 5 OCHOBHbIX MOATUMOB: NeNUANYECKUIA, aLUMHAPHbIN, NAaNUANAPHLINA,
MUKpONanuniAapHbIA 1 conuiHoli [18]. Takoe eneHne 06ycnoBieHO NPOrHOCTUYECKNMY
pasnmuuAaMn MeXay TUMamMun 1, Kak NoKa3aHo B psfe McciefoBaHuUil, UMeeT Henocpea-
CTBEHHOEe 3HayeHue npu Bbibope TaKTMKM JleyeHna U oueHKe pucka peuuausa (Tsuta
etal, 2011).

MpeobnapatoLiym NOATUMNOM Yallie BCEro ABNAETCA aUuMHapHan afeHoKapLMHOMAa, Xa-
pakTepusyowasnca GOpMUPOBAHNEM XKeNE3UCTbIX CTPYKTYP C YETKOW aLMHapHON apXu-
TeKTypoW. ManunnapHbIA TUN BKIOYaeT OMyxosieBble KNeTKy, pacnoaraoLlieca Baonb
bnbpOoBaCKYNAPHBIX CTEPXKHEN, U HEPELIKO AeMOHCTPUpPYeT bornee arpeccMBHOE noeefe-
HMe MO CPaBHEHUIO C aLMHapHbIM. Jlenuanyeckuin NoaT!n TPagULMOHHO accoumnmnpyeTca
¢ 6onee 6naronpUATHLIM MPOrHO30M 3a CUYET HEMHBA3VBHOIO POCTa BAOJb afbBEONAp-
HbIX CTPYKTYP, B TO BPEMA Kak MUKPOMNanunApPHbIA 1 CONMAHbBINA BapuaHTbl — C BbICOKO
BEPOATHOCTbIO NMMMGOreHHOro PacnpoCTPaHEHUs, BHENErOYHON ANCCEMUHALNN U HU3-
Ko obLen BbikmnBaemocTn (Kadota et al., 2014).

Ocobyto CNIOXKHOCTb NpefcTaBnAeT MUKPONanuIAPHbIA MOATUM, B KOTOPOM OMyxosie-
Bble KneTkn GopmMmnpyoT CBOGOHO PAaCNONIOXKEHHbIE COCOUKOBbIE CTPYKTYpbI 6e3 drnbpo-
BaCKynApHoOM ocHOBbl. OH XapaKTepun3yeTcs CKNOHHOCTbIO K Tak Ha3blBaeMOMY pacnpo-
CTpaHeHuo Yepes BO3AYyLLHble MPOCTPAHCTBA, YTO, KaK NokasaHo B nccnegosarum Warth
1 coaBT. (2015), He3aBUCKMMO YXYALIAEeT NPOrHO3 NPU PaHHUX CTaauAaX 3aboneBaHuA. AHa-
NOMMYHO CONMAHAA afileHOKapLMHOMa, NpeAcTaBneHHasa MIOTHbIMUA CIOAMU aHannasu-
POBaHHbIX KNETOK C peaKol NpoAyKumei MyLIMHa, IeMOHCTPUPYET HauxyaLwme UCXoabl
cpeau Bcex NOATUMOB.

Mopdonornyeckas AnarHOCTMKa 3TUX BapUaHTOB, OCOGEHHO B YCJIOBUAX OrpaHu-
YyeHHOro maTepuana, TpebyeT UCNONb30BaHNA UMMYHOTIMCTOXMMMYECKUX MapKepoB. Ha-
npumep, BbiABneHne skcnpeccun TTF-1 n Napsin A no3sonsaeT NoATBEPAUTb fIerovHoe
NPONCXoXxAeHne Onyxosnu, a BbiCokoe cofepxaHue Ki-67 MOXeT cBuaeTeNnbCTBOBaTb O
CONVAHOM VAN MUKPOMANWIAPHOM NaTTePHE C BbICOKON NponndepaTVBHOM aKTUBHO-
CTbi0. B TpyAHbIX Ciyyasnx TakKe NPYMEHAITCA JONONIHUTENbHbIE 3NUTeNNalNbHble Map-
kepbl (CK7, MOC-31, Claudin-4), ycunusaiolie gnarHocTmyeckyto yBepeHHocTb (Pelosi
etal., 2022).

OunddepeHumanbHas agnarHOCTMKa UHBa3MBHONW afeHOKapLIMHOMbI MPOBOAUTCA Npe-
Xne Bcero ¢ gpyrumm Gopmamm HeMeNIKOKNETOUHOIO paKa, B YaCTHOCTU C NMIIOCKOKNIeTOY-
HbIM PaKOM, ANA KOTOPOTro XapakTepHa skcnpeccns p40, p63, CK5/6. BaxxHO nckniountb 1
BO3MOXXHOCTb MeTacTaTUYECKMX OMyXosieil, Hanpumep 13 *enyoUYHO-KMLLIEYHOTrO TpaKTa
(CDX2, CK20), monouHoi xkene3bl (GATA3) unn anuHukos (PAX8). Mpwn nopaxeHnn nnespbl
N COMHEHUN B Me30TeNMome Heobxoanma oLeHKa Mapkepos calretinin, WT-1, D2-40, ko-
TOpble OTCYTCTBYIOT NpY afjeHoKapLuuHoMe nerkoro (Rodriguez et al., 2016).

110 "Eurasian Journal of Oncology", 2026, volume 14, Ne 1

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



0630pbl. Jlekymmn
Reviews. Lectures @

B BA30BbIE UT'X-MAPKEPbBI IJTA MOATBEPKAEHWA IETOYHOIO
MPONCXOXOEHNA

YeTKoe noAaTBepKAeHVEe JIerOYHOro SMUTENNANIbHOrO MPOUCXOXAEHUA OMyXonu —
KNoUYeBOW 3Tan ANarHoCTUKN ageHoKapLMHOMbI erkoro. B sTom pasgene npegcrasneHsl
OCHOBHble MMyHornctoxmmuuyeckme (UMX) mapkepsl, Nx AMarHOCTMYeCKas LEeHHOCTb 1
CoueTaHuA, NOBbILLALIME KNUHNYECKYI0 UHGOPMATUBHOCTb.

TTF-1 - Knaccnuyecknii AREPHbIN MapKep, LWNWPOKO NCMONb3yeMbll AN1A ANArHOCTUKU
NEroyHom afeHoOKapLMHOMbI. XOTA YyBCTBUTENBHOCTb U crieundunyHocTb TTF-1 BbICOKY,
BbI6GOP KNMHa (Hanpumep, SPT24) BnuseT Ha pe3ynbTaTbl — HEOOXOAUMO YUNTHIBATb NOX-
HOMOJOXNMTeNIbHble OKpaLUNBaHUA B HEKOTOPbIX MeTacTa3ax KKT 1 meaynnapHbIxX Kapuu-
HOMaX LUTOBUAHON Xenes3bl.

Napsin A nposBnsaeT 6onee BbICOKYIO YyBCTBUTENIbHOCTb U CneundrYHOCTb MO CpaB-
HeHuto ¢ TTF-1, 0co6eHHO B KOMOUHaLMK. KOMOUHMPOBAHHOE NPUMEHEHME 2 MapKepoB
pocturaet 93-100% uyBcTBUTENBHOCTU 1 10 100% cneymduyHoCTY, UTO fiIenaeT ero 30510-
TbIM CTaHAAPTOM N5 MOATBEPXKAEHNA afjleHOKapLUHOMbI Eerkoro.

CK7/CK20 cnyxat BcnomoratenbHbiMM mapkepamu. CK7+, CK20 - npodwunb no-
NpeXXHeMy OCTaeTcs TUMUYHBIM AR NIerKoro 3nuTeNranbHoro NponcxoxaeHus, Ho CK7
MONOXUTESIEH U NPU APYTNX KaPLUHOMAX, YTO FOBOPUT O HEOOXOAMMOCTN MHOFOMapKep-
Horo nopgxopa.

Claudin-4 n MOC-31 nonesHbl AnA MNOATBEPXKAEHUA KapLMHOMATOMAHOro npodu-
ns, ocobeHHo ecnu TTF-1/Napsin A He patoT yeTkoro oteeta. Claudin-4 gemoHcTpupyet

Ta6bnuua 1

OuarHocTnyeckas MHGOPMaTUBHOCTb 6a20BbIX UMMYHOIMCTOXMMUYECKUX MAapPKepPOB

ANA NOATBEPXKAEHWUA NIEro4yHOro NPoNCXoXKAeHNA afeHOKapLIIHOMbI

Table 1

Diagnostic value of basic immunohistochemical markers for confirming the pulmonary origin
of adenocarcinoma

Mapkep | YyBcTBUTENbHOCTb CneunduyHoctb  KommeHTapuii

TTF-1 84-94%' 86-96%> fABnAeTCcA HageXHbIM AAEPHBIM MapKePOM JIEFTOYHON
N LWUTOBUAHON TKaHW. AHanmn3 pasHblX KNOHOB
(8G7G3/1 vs SPT24) BbiABnAeT BapraLum: 84% uys-
CTBUTENBHOCTY 1 96% CneLPpUUHOCTM C BapUAHTOM
8G7G3/1, SPT24 - 6onee uyBCTBUTENbHBIN,

HO MeHee cneundunyHbIn (84-94% vs 86—-96%)

Napsin A | 87-92%' ~100 %° BblCOKas UyBCTBUTENbHOCTb M CNELMGUUHOCTb,
0Cco6eHHO B KOMOMHaumu ¢ TTF-1 (coBmecTHas uyB-
CTBUTENbHOCTb ~93-100%, cneunduyHocTb ~100%)

CK7/CK20 | CK7: ~94%"*, CK20: CK7 CK7 vacTo BbipaxaeTca B ageHOKapLMHOMax
HK3Kasn CneumdnUHOCTb | JIETKOTO, HO TaKXKe B APYrmx onyxonsAx (Mactonorus,
Hu3kas® MKT). CK20 nomoraeT ncknountb metactasbl XKKT,
ocobeHHo npu CK7+/CK20- npodune
Claudin-4, | Claudin-4: ~95-100%°, ' Claudin-4: BbI- O6Hapy»K1BaeTcA Npu IEroYHbIX afieHOKapLm-
MOCGC-31 MOC-31: ~92%° cokas®, MOC-31: | Homax; ucnonbayetca npu anddepeHLmaLmm ¢

OUeHb BbICOKAsA® | ME30TeNMOMOV, 0COBEHHO NOCe OTPULIATENbHBIX
TTF-1 n Napsin A

Mpumeyarus: ' TTF-1: uyBcTBUTENbHOCTD 84-94%, cneundUuHOCTL 86-96%; * cM. Takxe pasnuuma knoHos SPT24 vs 8G7G3/1;
* Napsin A: 87-92% uyBCTBUTENBHOCTM, CELMGUUHOCTb ~100%; * CK7: UyBCTBUTENbHOCTD ~94%, CNeUndUUHOCTb CHUXaeTCA
(=50% ans meTacTasos); ® Claudin-4 u MOC-31: uyBCTBUTENbHOCTb ~95—100%, HEMHOTO CHIXKAETCA B CAPKOMATOMAHDIX BapyUaHTax.
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YyBCTBUTENIbHOCTb OKOJ1I0 95-100% 1 nomoraeT oTanyaTb KapuuHOMbI OT Me30TeIMOMbl
Npv oKpaLLMBaHWUN NJeBpPbI.

B IMMYHOTUCTOXMUA 0Na QUODOEPEHLMATIBHON
ANATHOCTUKN

B ycnoBusx orpaHnyeHHoro obbema matepuriana (Hanpumep, Npu TpaHCOpPOHXManb-
HbIX U TpaHCTOpakKanbHbIX 6uoncusax) mopdonormyeckas naeHTdUKaLma afeHoKap-
LMHOMbI JIEFKOTO MOXET ObITb 3aTPyAHEHA. B Taknx cliyyasx Ha nepBblIii MilaH BbIXOZUT M-
MYHOIMCTOXMIMUYECKUI aHaNn3, MO3BONALMNA NCKNIOUNTL APYrie HEMENKOKIIeTOYHble
OnNyXonu, a TakKe MeTacTaTuyeckue Unm mesoTenmanbHble HOBoobpa3oBaHuA. OcobeHHO
3TO aKTyaslbHO NpY HM3KoaubPepeHLMPOBAHHbBIX UM AHAMIACTUYECKMX ONYXONsX, yTpa-
TUBLUUX TUMNYHbIE MOPONIOrMYecKkre YepTbl.

PasrpaHunyeHue ¢ NI0CKOK/IETOYHbIM PaKOM JIerkoro

OnddepeHumnaumns ageHoKapUUHOMBI OT MIIOCKOKIeTOYHOro paka (MKP) nerkoro agns-
€TCA OAHON 13 Hanbonee YacTbiX 3afja4 B PyTUHHOW MMCTOMNATONOrMYecKon npakTuke. Haw-
6onee uyBCTBUTENbHLIMU 1 cneundryHbIMU MapKepamu MNKP asnatotca p40, p63 n CK5/6:
= p40 - Haubonee cneynpuyHbIn mapkep ansa MKP, npeactaBnsaoLwmin COO0IN yceueHHy1o

nsodopmy p63. B nccnegosaHmm Bishop et al. (2012) p40 nokasan 100% cneunduy-

HOCTb NMpPW YyBCTBUTENBbHOCTUN 96%, B TO BpeMsA Kak p63 eMOHCTPUPOBa JIOXKHOMO-

noXuTenbHble peakyuu B 30% cnyyaeB ageHoKapuuHom [1];

B p63 ocTaeTca YyBCTBUTENbHbIM MapkepoM MNKP, Ho ero BbipaxeHne B ageHOKapLUHO-
Max orpaHnuuBaeT cneymdruyYHOCTb, MOSTOMY PEKOMEHAYETCA NCNOb30BaTh P40 Kak
6onee HaleXKHbI MHAMKATOP NNOCKOKIeTOUHOW AnddepeHLMpoBKY;

®  CK5/6 nonoxuteneH y 6onbwmHcta MNKP, HO MOXeT 3KCnpeccmpoBaTbCa U B aeHo-
KapLMHOMaX C NIOCKOK/IETOYHbIMU OYaramu, No3ToMy NPUMEHAETCA B KOMOVHaLMK C
Apyrumn mapkepamm [14].

KombuHauma TTF-1/Napsin A n p40/p63 faeT HafeXXHOe pa3BefeHre MeXay afeHo-

KapumHomow u MNKP: TTF-14/p40- xapakTepHo AnA afeHOKapLMHOMbI, Torga Kak TTF-1-/

p40+ — ana MKP.

UcknioueHne metactatnyecknx onyxonein ((KKT, monouHas xxenesa u gp.)

OunddepeHumanbHas gnarHoctmka TpebyeT MCKMIOUEHUs BO3MOXKHOCTU MeTacTaTu-
YeCKOoro NnopakeHmsa Nerkmx onyxonamn U3 pyrux OpraHoB, NpeXxae BCero *enygoyHo-
KMLLIEYHOrOo TpaKTa Y MOJTOYHOW »Kenesbl.

CDX2 — TpaHCKpUNUUMOHHDBIV dakTop KuleuHon anddepeHLnpoBKI, SKCnpeccnpye-
MbIli B OMYXONAX TONCTON U NpaAMon K1k, CDX2+ n CK20+ npodunb npu oTprlaTtenb-
Hbix TTF-1/Napsin A yka3blBaeT Ha KonopeKTasibHoe npoucxoxgeHvie. OfgHako Heobxo-
AVMO YUNTbIBATb, YTO B MYLIMHO3HbIX afleHOKapLMHOMaX Nerkmx Bo3MoXkHa ¢okanbHas
akcnpeccus CDX2, uto TpebyeT 0CTOPOXKHOM NHTeprpeTauun [15].

GATA3 - BbicOKOCNeLUPUUHBIN AfePHbIN MapKep OMyxosei MONIOYHOW Xefe3bl 1 ypo-
TenuA. B nerouHon ageHokapumHome skcnpeccma GATA3 oTcyTCTBYyeT, UTO NO3BONAET OT-
NMyaTbh MeTacTasbl paka MOMOYHOW »efe3bl, 0cobeHHOo npu CK7+/GATA3+ deHoTumne [9].

CnepyeT nogyYepKHYTb BaXXHOCTb KJIMHUKO-aHaMHECTMYECKNX AaHHbIX (aHamMHe3 ony-
XOJI MOJIOUHOW »Kene3bl, pe3ynbTaThl MamMorpadum, KONOHOCKONWM) B MHTEPRpeTauum
atnx UMX-npoduner.
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Ta6bnuua 2
UmmyHorncroxmummnuyeckne mapkepbl gna auddpepeHumnanbHo AUarHoCTUKN aA€HOKapLIMHOMbI
nerkoro
Table 2
Immunohistochemical markers for the differential diagnosis of lung adenocarcinoma
Lienb andpeperynayun Mapkepbi WHTepnpeTauuna ABTOpBI
MKP vs aeHOKapLMHOMA p40, p63, CK5/6 p40+/TTF-1- — MKPTTF-1+/ | Bishop et al., 2012;

p40- — apeHoKapuMHOMa Rekhtman, 2011
KKT 5 CDX2, CK20 CDX2+/CK20+/TTF-1- —
(konopeKTanbHbIN) meTacTas KKT

GATA3+/CK7+/TTF-1- —

Saad et al., 2020

MonouHas xenesa GATA3, CK7 Miettinen et al.,, 2014
meTacTa3 PMX

Me3oTtennoma vs Calretinin, WT-1, Calretinin+/WT-1+/TTF-1-/ Ordonez, 2007; Husain

afileHoKapLuuHoma D2-40TTF-1, CEA CEA- — me3oTennoma etal.,, 2018

[AunarHocTnKa nepBuYHbIX NNieBpanbHbIX ONyXxoJen (Me3oTennombl)

B CNOXHBIX Cllyyasx npuv OnyxosyieBOM NopaeHUn nieBpbl 0COOEHHO BaxkHa andde-
peHUMauus Mexay afleHOKapUMHOMOW 1 Me30TeSIMOMOW, OCOBEHHO 3MUTENNOMAHOTO
Tuna. KnioyeBbiMrn MapKepamm mesotenmombl AsnatoTca: Calretinin — yyBCTBUTENbHBIN U
OTHOCUTENIbHO CneunduyHbIi MapKkep Me3oTennanbHon anddepeHUnpoBKK. Bbipaxa-
eTCA Kak B Afpe, Tak MU B LUTOMNSIa3Me OnyxosieBbixX Knetok mesotenmombl. WT-1 (Wilms
Tumor 1) — aaepHbIN MapKep, NONOXUTENbHBIA NPU Me30TeIMOME, HO OTPULLATENbHbIN B
nonaensoWemM 60NbLIMHCTBE afeHOKapuuHoMm nerkoro. D2-40 (podoplanin) — akcnpec-
cMpyeTca B Me30TeNMasibHbIX KNeTKax, none3eH npu oTpuuaTtenbHbix calretinin/WT-1.
OpHako D2-40 TakXe MOXeT BCTpeyaTbCA B HEKOTOPbIX MIIOCKOKIETOUHbIX OMYXONAX, YTO
TpebyeT yuyeTa KoHTeKcTa [11].

CornacHo pekoMmeHgaumam MexkgyHapogHoW accoumaumm no N3y4yeHumto me3oTenmo-
Mbl (IMIG), ana goctoBepHoOW BepudmKaLmm Me30TeIMOMbI ClefyeT NPUMEHATb HE Me-
Hee 2 NMO3UTMBHbBIX N 2 HeraTUBHbIX MapKkepoB (Hanpumep: calretinin+, WT-1+, TTF-1-,
CEA-) [7].

B [MTPOMHOCTUYECKUE N NMPEAUKTUBHbIE
NMMYHOTMCTOXUMWNYECKWE MAPKEPbI
MNP ADEHOKAPLUWNHOME JIETKOIO

CoBpemeHHasi OHKonorust TpebyeT MHTErpaUnMM MMMYHOTMCTOXUMUYECKIMX, MOJIEKY-
NAPHBIX U UPOBbIX NOAXOAOB AJ1s1 OLIEHKM OUONOrMYeckoro nosefeHus onyxonu. Mpwu
afileHOKapLMHOMe JIerkoro psii MapKepoB obiafiaeT He TONbKO ANArHOCTUYECKON, HO 1
NPOrHOCTNYECKOWN N NPeaNKTUBHOWN LIeHHOCTbIO.

Tak, Ki-67, Kak nokasatenb nponudepaTviBHON aKTUBHOCTW, aKTMBHO MCMOMNb3yeTcA
[J151 OLIEHKM BUONOTNYECKON arpeccnBHoCcTM onyxonu. B nccnegosaHmm Takamochi et al.
(2020) 661110 ycTaHOBIEHO, YTO BbICOKMI MHAEKC Ki-67 (Bbiwwe 30%) AOCTOBEPHO KOppenu-
pyeT C yBENUYEHVEM YaCTOTbl IMMPOreHHOro METACTa3nPOBaHNA U CHUXKEHMEM O6LLeN
BbPKMBAEMOCTU Y NauUMeHTOB C ajeHoKapuuHomon nerkoro ctagum I-lll. ABTopbl nog-
yepKkusaioT, UTO «Ki-67 MOXKET MCNONb30BaTbCA KaK CAMOCTOATENbHbIN NPOrHOCTAYECKUI
bakTop B pamkax cTpatndumkalmm pmcka» [17].
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3HaueHune PD-L1 kak npegumktopa 3¢pdeKTMBHOCTM MMMYyHOTepanuu MoaTsepxae-
HO B MHOTOUYMCNIEeHHbIX nccnegoBaHuax. Mo gaHHbIm Garon et al. (2015), y naumeHToB ¢
TPS=50% npumeHeHue nembponnsymada B NepBo IMHUN Tepanny acCoLMMpoBanoch
C JOCTOBEpPHbIM yBenuueHrem obuein Bbixnsaemoctn (OS — 30 mec. npotus 14,2 mec. B
KOHTpONbHOW rpynne). ABTOpbl MOAYEPKMBAIOT, UTO «BblcOKan aKkcnpeccua PD-L1 ykasbl-
BaeT Ha BbICOKYI0 BEPOATHOCTb OTBETa Ha Tepanuio nHrmbutopamu PD-1» [3].

Ponb gpaieepHbix myTaumim (EGFR, ALK, ROS1, BRAF) noguepkuBaeTca B pekoMeHaa-
umax IASLC n WHO. Kak yka3zaHo B 0630pe Lindeman et al. (2018), «BbifiBNeHre AaHHbIX
N3MeHeHWI onpeaensaeT YyBCTBUTENbHOCTb K TapreTHbIM UHIMOUTOpaM TUPO3MHKNHA3 1
ABNAETCA CTaHAAPTOM 06CnejoBaHMA NPU afeHoKapuHOMe fierkoro». icnonb3oBaHne
WX (Hanpumep, ALK D5F3 nnn ROS1 D4D6) B kombuHauum ¢ FISH pacumpset goctyn-
HOCTb MONEKYNAPHOMW ANAarHOCTUKM B PYTUHHOWN NpakTuKe [8].

OT1aenbHOro BHMMaHMA 3aCy>KUBatoT NepcneKkTBHble MuweHn — HER2/neu, MET, RET.
Tak, B nccnegosaHun Griesinger et al. (2020) Ha OCHOBaHVW MYNbTULLEHTPOBOIO aHanu-
3a YKaszaHo, uTto «myTaummn RET 1 mMeT-3Kcnpeccmsa COMpPOBOXAAIOTCA XOPOLIUM OTBETOM
Ha cenekTuBHble MHIMOUTOPBI pralsetinib u capmatinib, a HER2-myTaumm moryT cnyxuntb
6uomapkepom ans aHTM-HER2-HanpasneHHo Tepanun» [4].

Pa3sBuBatowanca texHonorua multiplex IHC (Multiplex Immunohistochemistry) — 1o
COBpeMEHHAA METOAMKa OAHOBPEMEHHOIO BblABIEHNA HECKONIbKUX 6efKOB (QHTUIrEeHOB)
B 1 rMcTonornyeckom cpese € NCnonb3oBaHNEM NMMYHOTMCTOXUMUYECKUX peakLni, KO-
Topas No3BONAET OQHOBPEMEHHO AETEKTMPOBATb HECKONbKO MapKkepos B 1 ructonoru-
yeckoM cpese. Mo MmHeHuto Parra et al. (2019), «<mynbTunnekcHbi UMX-aHanu3 ycunusaet
[ANarHoCTUYECKY MOLLHOCTb B YC/IOBUAX OFpPaHUYeHHOro GuoncumHoro matepuana u
obecneuyrBaeT OCHOBY /1A KONIMUYECTBEHHOIO aHanM3a 3KCNpeccnn B paMkax MUKpocpe-
Abl onyxonu» [12].

B [TEPCMNEKTUBHbIE NUTX-MAPKEPbI
M HANPABJTEH/A MCCNELOBAHUN

Pa3BrTIE UMMYHOTUCTOXMMUYECKNX TEXHONIOTUI Ha COBPEMEHHOM 3Tane Hanpasfe-
HO He TONbKO Ha yrnybneHne MarHocTukm, Ho 1 Ha GoOpPMMPOBaHME KOMMIEKCHbIX 61O-
MapKepoB, CMOCOBHbIX MHTErpUpoBaTb Mopdonornyeckre, MosniekynsapHble 1 Lupposble
napameTpbl OMyXosu.

Cpelin HOBbIX MapKepoB, NCCNieflyeMbIX B KOHTEKCTE ANAarHOCTMKM afeHOKapLUHOMbI
nerkoro, ocobbli uTepec npeactasnaeT CLCA2 - 6enokK, perynmpyowmn MexxKneTouHble
B3aMMOAencTBmA 1 anonTtos. B nccnegosaHum Yamaguchi et al. (2021) 66110 nokasaHo,
uTo HM3Kaa skcnpeccna CLCA2 accouymmpyeTca C MHBa3UBHbIMU NOATUMNAMMW afleHOKap-
LUMHOMbBI 1 HebnaronpuaTHbIM NporHo3om (p<0,01), Npy 3TOM aBTOPbI NOAYEPKUBAIOT
€ero noTeHUMan Kak paHHero nporHocTnyeckoro nHankatopa (Yamaguchi et al., Thorac
Cancer, 2021).

Jpyrum nepcnexkTMBHbLIM HanpaBieHNeM ABNAETCA N3yueHure skcnpeccun 6enka ARG1
(arginase-1), TPaAWMLMOHHO MCMONb3yeMOro B renatosiornn, HO HeAaBHO MPOTECTUPO-
BaHHOrO Kak AOMONHUTENbHbIA MapKep B NEroyHblX afeHoKapuMHOMaxX C MyLIMHO3HbIM
komnoHeHToM. Ishikawa et al. (2020) npogemoHcTpuposanu, uto ARG1 sKkcnpeccupy-
eTca B 24% afleHOKapLUMHOM JIerkoro ¢ MyumnHo3Hou aAnddepeHLMPOBKOM 1 MOXET UC-
Nonb30BaTbCA ANA YTOUHEeHNA GeHOTMNa ONyXONK B CZIOXKHbIX MAarHOCTUYECKNX CITyYanx
(Ishikawa et al., Appl Immunohistochem Mol Morphol, 2020).
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WHTepec Takke BbI3blBaeT MPUMEHEHNE WUMMYHOTMCTOXUMWUU B COCTaBe MHOFO-
MOAANbHbIX MYNbTUOMHbIX NoaxoAoB. B pabote Grossman et al. (2022) npegnoxeHa
cncteMa nHterpauum UMX-gaHHbix (PD-L1, CD8, CD68, CD163) ¢ faHHbIMW NPOCTPaH-
CTBEHHOW TpaHcKpunToMuKki 1 single-cell RNA-seq ana npepckasaHmns oTBeTa Ha UMMY-
HoTepanuto. ABTOPbI MOAUYEPKMBALOT, UTO «MMEHHO MPOCTPaHCTBEHHAA SloKanmnsauma n
coyeTaHHasA 3KCNpPeccna MapKepoB MUKPOCPeabl onyxonu GopMUpyoT MHAMBUAYaNb-
Hbli NPpobUNb PE3NCTEHTHOCTY UK YyBCTBUTENbHOCTM» (Grossman et al., Cell Reports
Medicine, 2022).

BakHbIM HanpaBneHVeM OCTaeTcA BHeApeHue nosiyaBToMaTMyeckux nnatdopm ana
undposoi nHTepnpetaymm UIMX, ocobeHHO B yCI0BUAX OFPaHNYEHHOrO WTata Mopdono-
ros. OgHon 13 Taknx nnatpopm asnaetca HALO-AI (Indica Labs), adpdekTMBHOCTL KOTO-
poi 6bina noaTeepxaeHa B uccnegosaHmm Wang et al. (2023): TouUHOCTb pacno3HaBaHuA
TPS PD-L1 coctaBuna 93,4%, 4yBCTBUTENbHOCTb — 91%, UTO AenaeT ee NPMMEHNMON Npu
60nbLUNX NOTOKax anarHoctunku (Wang et al., Mod Pathol, 2023).

Tak»ke npoponKaeTca NONCK HeMHBa3MBHbIX cypporatos UIMX-akcnpeccun. Hanpumep,
oLeHKa YPOBHA UMpKynupytouero pactsopumoro PD-L1 B cbiBopoTke Kposu (sPD-L1)
paccmaTpuBaeTCa Kak AOMOoJSIHeHMe K TKaHeBow skcnpeccumn. ccneposaHue Takada et al.
(2022) nokasano Koppenaumio Mexkay BbiICOKMM ypoBHeMm sPD-L1 n akcnpeccmen PD-L1 B
ONyXonn y NauneHToB C afleHoKapLUMHOMOW, nonydawowmx aHTu-PD-1-Tepanuio (r=0,68;
p<0,05) (Takada et al., Lung Cancer, 2022).

B 3AK/THOYEHUE

AfeHoKapUMHOMa Nerkoro npeactaBnsaeT coboi He ToNbKO Hambornee pacnpocTpa-
HEHHbI NOATUMN HEMENKOKNETOUYHOrO pakKa JIerkoro, HO U ofiHy 13 Hanbonee reteporex-
HbIX GOPM 3110KaYeCTBEHHbBIX HOBOOOPA30BaHWUI C BbICOKOW KIIMHNKO-MOPGONOrnyeckom
1 MoneKynapHow BapnabenbHOCTbio. Ha NpoTaxeHnn nocnefHmX AecATUNETUN ee anuae-
MUOJIOrMYecKkoe 3HaueHrie BO3pacTaeT, 0CO6EHHO cpean HEKYPALLMX KEHLLUH 1 MONOAbIX
nauueHToB. 3T0 06yCNoBANBaET HEOOXOAUMOCTb KOMMIEKCHOTrO MOAX0OAa K ee fuarHo-
CTVKe, BKJIIOUYAIOLLEero rmcTonormyeckyio sepudukaLlmio, MMMyHOrMCTOXUMUYECKOe Mpo-
dunrpoBaHrie n MONeKynsApHoOe TeCTUPOBaHMe.

MMMYHOTMcToXMmnYecKne MeTofibl UrpatoT KNoUYEBYH POSb KaK B MOATBEPXKAEHNN Ne-
FOYHOTO MPOUCXOXKAEHNA ONYXONU, Tak 1 B AnddepeHLmanbHOM AUarHOCTMKe C ApYrMu
$bopMamMm HEMENKOKIETOUHOTO paKa, MeTacTaTMYeCKMMM U Me3oTennasnibHbiMM 0b6pa3oBa-
HuaMu. MprMmeHeHWe NaHenen Mapkepos, BKkatouvatowmx TTF-1, Napsin A, CK7, Claudin-4,
MOC-31, a Takxe cneurdnyUHbIX ANA NIOCKOKIETOYHOIO paka 1 BHENEroYHbIX Onyxonen
aHTUreHoB obecneurBaeT BbICOKYIO TOYHOCTb ANArHOCTUKU Ja)<e B YCNOBUAX OrpaHu-
YyeHHOro 6rMoncMiHOro matepuana. MicnonbsoBaHue Takmx NoAxXofoB, Kak multiplex IHC,
a TakXe BHeapeHue undposbix nnatpopm nHtepnpetaumm (Al-based scoring) pacwmpaet
BO3MOXXHOCTM CTaHAAPTHOW MOPGONOrMyeckor ANarHOCTUKM U CnocobCTByeT ee CTaH-
JapTusayuu.

Ocoboe 3HauYeHre NMEeIT NPOrHOCTUYECKME U NpeanKTUBHble NIMX-MapKepbl, B YacT-
Hoctu Ki-67, PD-L1, ALK, ROS1, EGFR n ap., no3sonatowmne NpoBoanTb CcTpaTudmrKaumio
naLMeHTOB 1 ONpPeAEenATb ONTMMasbHble TepaneBTUYECKNe cTpaTeruu. MNepcnekTrBHble
HanpaBfieHus, BKoYawLlwme nsyyeHne Hosbix mapkepos (CLCA2, ARG1), mukpocpeabl
ONyXOMNN N NCMONb30BaHNE MYSIBTOMHbIX TEXHONOMIA, POPMUPYIOT COBPEMEHHYIO Napa-
[UTrMY NepCoOHann3npPoBaHHOM OHKONTOTMYECKON AMarHOCTUKIN U NeYeHuns.
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Ponb NMMYHOTMCTOXMUA B KﬂMHMKO-MOpd)OJ'IOI'I/ILIECKOVI
CTpaTVId)VIKaLlVII/I afleHOKapLUMHOMbI NIerkoro: 0630pHaH cTaTtbA

Takum o6pa30M, NHTErpayna MOpd)OJ'IOI'I/ILIECKI/IX, NMMYHOTNCTOXNMNYECKUX N MOJie-
KYNAPHbIX AaHHbIX ABAETCA KpaeyroJibHbIM KaMHeM BepI/Id)VIKaLU/II/I, TepaneBTUYECKOro
NNaHNPOBaHUA N I'IpOFHOCTI/ILIeCKOVI OLUEeHKN af€HOKapLUMHOMbI Nerkoro, oTpaan cope-
MeHHbIE NpuHUnNnbl TpaHCﬂFlLI,VIOHHOIh MeanUnHDbI N npeuM3MOHHOl7| OHKoOJlornn.
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Abstract

Medullary thyroid carcinoma (MTC) is a neuroendocrine tumor that represents <5% of
all thyroid malignancies and is more aggressive than differentiated thyroid cancer [1].
This review focuses on updates in biochemical testing, early diagnosis, hereditary disease
and surgical management. Based on the information obtained we will see importance to
diagnose MTCatearlier stages of disease, predict when patients with a hereditary syndrome
may develop MTC, perform optimal initial surgery with appropriate lymphadenectomy.
Keywords: medullary thyroid carcinoma, neuroendocrine tumor, parafollicular tests,
C-cells, APUD cells, pheochromocytoma, MEN 2 syndrome, calcitonin, procalcitonin, RET
mutations, thyroidectomy
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Pesiome

MenynnsapHas KapuvmHoma wmtoBugaHoN enesbl (MKLLK) npeactaBnsieT cobon Hei-
PO3HAOKPMHHYIO OMyXOJb, Ha AOMI0 KOTOPOW Npuxoantca <5% Bcex 3/10KayeCTBEHHbIX
HOBOOOPA30BaHUI LMTOBUAHOW »ene3bl, 1 OHa boJiee arpeccrBHa, YemM auddepeHLm-
POBAHHBIN PaK WUTOBUAHOM xene3bl [1]. [JaHHbIN 0630p NOCBsALLEH OOHOBIEHNAM B O10-
XVIMUYECKOM TeCTUPOBAHUW, PAaHHEN AWArHOCTUKE, HACceACTBEHHbIM 3ab0NeBaHNAM ©
XNpypruyeckomy neyeHuto. Ha ocHoBe nNonyyeHHoW MHbOpMaLMM OTMEYEHa BaXKHOCTb
avarHoctikn MKLLPK Ha 6onee paHHMX CTaguax 3abonieBaHUs, NPOrHO3UPOBaHUA pas-
ButUA MKLLPK y naumeHToB € HacneACTBEHHBIM CUHAPOMOM, BbIMOSIHEHWA ONTYMAasbHOWN
HayaNibHOW onepauunn ¢ COOTBETCTBYIOLWEN NTMMbaLeHIKTOMMEN.

«EBPA3UICKIN OHKONOTMYECKUIA XKypHan», 2026, Tom 14, N 1 117

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO


https://doi.org/10.34883/PI.2026.14.1.008
mailto:baku_oncolab@mail.ru
mailto:baku_oncolab@mail.ru

Medullary Thyroid Carcinoma: Epidemiology, Diagnosis And Treatment

KnioueBble cnoBa: MmefynnapHasa KapLuMHOMa LWUTOBUAHON »Kene3sbl, HeMPO3HOOKPUH-
Hasa onyxonb, NapadponnmkynapHole Tectbl, C-knetkn, APUD-knetkmn, peoxpomoLmntoma,
cuHapom MEN 2, KanbLUMTOHWH, NPOKanbUUTOHNH, MyTauumn RET, Tupeongsktomuma

B INTRODUCTION

Medullary carcinoma of the thyroid gland was first described in 1959 (Hazard, Hawk
and Crile, 1959) [2]. It arises from the parafollicular cells of the thyroid gland (Williams,
1966) [3]. These cells, now known as C-cells, are derived from the neural crest and secrete
the peptide hormone, calcitonin. MTC is essentially a neuroendocrine tumor and is
classified as part of apudomas.

APUDomas, currently known as neuroendocrine tumors (NETs), are a group of
heterogeneous tumors that arise from the diffuse neuroendocrine system. They occur
mainlyinthe gastrointestinal tractand lungs [4]. Toavoid the advancementand progression
of such tumors, they should be diagnosed and treated early. APUD tumors arise from
APUD cells wich have ability of amine precursors uptake and intracellular decarboxylation,
before converting them into active amines, hence the name, amine precursor uptake, and
decarboxylation cells. These cells were originally described by Pearse in the 1960s, to arise
from the neural crest [5]. The exact cause of NETs remains unknown, many risk factors
such as smoking, genetic defects, and immunomodulation have been implicated. Cells
in APUD system are adenohypophysis, neurons of hypothalamus, c-cells of thyroid, chief
cells of parathyroid, adrenal medullary cells.

MTCs are usually solid well-circumscribed tumors of variable size. Hereditary MTCs are
often bilateral and multifocal; these features are less common in sporadic MTC. This is
thought to be secondary to the higher incidence of C cell hyperplasia in the hereditary
forms [6].

B EPIDEMIOLOGY

Thyroid cancer is one of the most common malignant endocrine glands worldwide.
Papillary and follicular cancers make up 90% of thyroid cancer [7]. Medullary thyroid
cancer (MTC) accounting for 3% to 10% of cases [3], and anaplastic thyroid cancer
accounting for 1% to 2% of cases. The main reasons for this difference in female than male
are polymorphism role in female estrogen receptors. Estrogen also significantly increases
the amount of cell proliferation in cancerous thyroid cells compared to the male hormone.
The most common age of the thyroid cancer is seen in the fifth and sixth decades of life.
While other thyroid cancers primarily affect middle-aged adults, MTC occurs in younger
adults (18-25 years of age). However, some patients with MTC can go undiagnosed for
decades as the disease progresses slowly with minimal physical symptoms, until the
tumor has metastasized or grown large enough to affect the surrounding vasculature.
Gender, age, weight, diabetes mellitus, obesity, height, exposure to ionizing radiation,
tumour size, lifestyle, genetic and hormonal factors play an important role in thyroid
cancer pathogenesis.

Since the 1990s, thyroid cancer incidence has risen in most developed countries, such
as the United States, Canada, France and Australia, and has doubled. The reports also
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confirmed the incidence of cancer in Asians. It is possible that this increase in the number
of thyroid cancer cases is due to the improvement of diagnostic methods or further
exposure to unknown risk factors.

The incidence of MTC varies across countries. MTC accounts for 1% to 2% of thyroid
cancers in the United States and 1% to 3% in the United Kingdom. In China the proportion
of patients diagnosed with PTC (papillary thyroid cancer) had increased from 2004 to 2013,
however, the percentage of MTC cases decreased during this same period from 2.03% to
0.42% [8]. As Azerbaijan is an iodine deficit zone, thyroid cancer is common.

B CLINICAL FEATURES

The occurrence of the tumor may be sporadic or familial, the latter often being
associated with pheochromocytoma (Sipple, 1961) it is known as Sipple syndrome [9]. In
this familial form, which has an autosomal dominant inheritance (Schimke and Hartmann,
1965), calcitonin concentrations tend to be lower than in sporadic cases, and a small but
significant number of patients have basal concentrations that are within the physiological
range (Deftos, 1974).

Patients with sporadic MTC may present with palpable thyroid nodules and neck
nodes. Larger tumors may result in dyspnea, dysphagia, or hoarseness. Patients with
hereditary MTC may have a positive family history or present with clinical features of
other components of the MEN 2 syndrome. Pheochromocytomas associated with MEN
2A are more often multicentric (36-58%) and bilateral (40-94%) compared with their
sporadic forms [10]. Hyperparathyroidism in MEN 2A is usually asymptomatic [11]. MTC
occurs in almost 100% of MEN 2B cases and tends to be more aggressive (increased nodal
and distant metastases) compared with MTCs associated with MEN 2A [12]. Rarely, MTC
may occur in families without evidence of any other components of MEN 2 syndrome,
a condition termed "familial MTC". Activating point mutations in the RET (Rearranged
during Transfection) proto-oncogene, located on chromosome 10q11, is responsible for
these diseases, whereas somatic RET mutations occur in approximately 60% of patients
with sporadic MTC. The RET encodes a receptor tyrosine-kinase, wich is expressed in the
cells originating from the neural crest. An additional group of patients with sporadic
MTC may have somatic mutations of HRAS, KRAS, or nRAS. RAS mutations have been
identified in 10-15% of sporadic MTC cases [13]. Knowledge of the type of RET mutation
enables physicians to diagnose, stratify risk, predict prognosis, and choose appropriate
management. Patients with RET mutations associated with the highest risk are treated
more aggressively than are patients with mutations associated with less-aggressive
biology.

B BIOCHEMICAL DIAGNOSIS

Calcitonin, wichis produced by the parafollicular C cells of the thyroid gland, serves asan
excellent biomarker for MTC and is increased in 98-99% of MTC [14]. The serum calcitonin
level is not only a sensitive marker for diagnosis but also can predict nodal metastasis
and guide treatment. However, elevated CT may be induced by several conditions such
as small cell lung, breast and pancreatic cancers, neuroendocrine tumors, renal failure,
sepsis, smoke or alcohol consumption, proton-pump inhibitor therapy. Moreover, non-
medullary thyroid diseases, such as follicular cancers, goiter and autoimmune thyroid
diseases could be associated with mild-moderate CT increase.
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Measuring calcitonin (CT) levels enabling its diagnosis in earlier stages and improving
the prognosis. CT is a 32-amino-acid hormone biosynthesized from the polypeptide
precursor procalcitonin (PCT), a 116-amino-acid prohormone.

Procalcitonin (PCT) is a CT precursor found at low serum concentrations in healthy
individuals, which increases in systemic inflammation, infection and sepsis [15]. More
recently, PCT has been preliminarily shown to be an accurate additional marker to
CT in MTC diagnosis and follow-up, with the advantagesof better in vitro stability and
consistency of analytical methods [16, 171. It has an excellent stability, with a half-life of
about 20-24 hours irrespective of its concentration, and no need to be kept on ice after
collection. Additionally, no or only marginal increase of serum PCT was observed after PG
infusion in patients with non-medullary diseases but increased basal serum CT. Currently,
no prospective data on the addition of PCT measurement in patients with thyroid nodules
and increased CT are available.

Serum carcinoembryonic antigen (CEA) is another useful biomarker for MTC, especially
in patients with poorly differentiated metastatic MTC who may not have elevated serum
calcitonin levels. In hereditary MTC associated with MEN 2 syndromes, evaluation of urine
metanephrines or vanillylmandelic acid and serum calcium and parathyroid hormone is
useful for diagnosing pheochromocytoma and hyperparathyroidism.

RET mutation is present in all of the cells (a germline mutation) and these mutations
cause the development of MTC. Whether MTC is sporadic or familial can be determined
by a blood test for the RET protooncogene [18]. Anyone diagnosed with MTC should have
this test run to determine whether the MTC is familial (meaning other family members
may also have MTC that has not yet been diagnosed) or sporadic.

B SURGERY TREATMENT

The main treatment tactic for patients diagnosed with medullary cancer is surgical
method. Because in all patients with hereditary form and in 30% of patients with sporadic
form, the disease is multifocal at the time of initial examination [19]. Before surgery, the
mobility of the vocal cords and the proximity of neurovascular structures to the gland
should be assessed. ATA guidelines recommend central lymph node dissection in
patients undergoing total thyroidectomy. This is due to the high incidence of lymph node
metastases, the occasional failure to detect metastases during imaging, and the negative
effects of reoperation on the course of the disease.

B PROGNOSIS

Several factors portend an adverse outcome in patients with MTC. Poor prognosis
is associated with older age, advanced disease at the time of diagnosis of a large
primary tumor, lymph node metastases, markedly elevated serum levels of CTN and
CEA preoperatively, extrathyroidal invasion of the trachea or soft tissues, and distant
metastases. If calcitonin levels return to normal after surgery, the survival rate is predicted
to be 97.7% [20].

Patients with MEN 2B and patients with MEN 2A who have RET mutations in codon 634
have a poorer prognosis than those with RET mutations in other codons. Also, in patients
with sporadic MTC, the presence of a RET M918T mutation, compared with other codon
mutations, is associated with a more aggressive tumor and a poor prognosis [9].
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Patients apparently cured by thyroidectomy are followed at 6-month intervals with
measurement of serum levels of CTN and CEA. The doubling times of serum CTN are
especially useful in predicting the course of the disease [21]. CTN doubling times of less
than 6 months (com-pared with those greater than 24 months) are associated with a very
poor prognosis [22].

B MATERIALS AND METHODS

We evaluated the results of the calcitonin test analyzed in the laboratory of our center
(National Center of Oncology) during 2018-2023. Over a 5-year period, 1373 test results
were reviewed, and 278 pathological results were detected. 100 of the pathological results
were in men and 178 in women. Very high results (above 1000 pg/ml) were observed in
118 cases.

The analyzes were performed on the Roche Cobas €601 fully automatic device
using the ECLIA (electrochemiluminescence immunoassay) method. All samples were
centrifuged at 4000 rpm, 15 °C, for 10 minutes, and serum was obtained. Normal values
were <9.82 pg/ml for women and <14.3 pg/ml for men. The USG, FNAB, histological and
immunohistochemical results of the patients’ were also reviewed.

B RESULTS

We selected 66 patients and grouped their medical history, preoperative and
postoperative calcitonin results, metastases and recurrences, and other diseases. Patients
over 30-40 years of age predominated in terms of age. Percentages by age are given in
table number 1.

The presence of lymph node metastases, distant metastases and recurrences in
patients was studied. Lymph node metastases were found in 35 (53.03%) patients, and

Table 1
Incidence of patients depending on age

Age 0-17 18-30 30-40 40-50 50-60 Above 60
Number of patients 1 10 13 15 15 12

% 1,51 15,15 19,70 22,73 22,73 18,18
Table 2
Incidence of metastases and recurrences

Organs Num.of patients %

Lymph 35 53,03

Lymph and lungs 4 6,06

Lymph and adrenal glands 3 4,55

Lymph and mediastinum 4 6,06

Lymph and liver 2 3,03

Lymph and bones 2 3,03

Bones 2 3,03

Mediastinum and liver 1 1,52

Ovarian and liver 1 1,52

Recurrences 20 30,3
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Table 3

Incidence based on calcitonin test

‘ Calcitonin result Up to 2000 pg/ml Above 2000 pg/ml ‘
‘ Number of patients 43 76,79% 13 ‘ 23,21% ‘

lymph node and distant organ metastases were found in 15 (22.73%) patients. Distant
organs that metastasize were lungs, adrenal glands, septum, liver and bones. Recurrence
was found in 20 (30.3%) of the patients included in the study. Table 2 shows the regional
and distant metastases and recurrences.

According to the calcitonin test, patients were divided into 2 groups with results up
to 2000 pg/ml and above 2000 pg/ml. 43 (76.79%) patients with results up to 2000 pg/ml
and 13 (23.21%) patients with results above 2000 pg/ml were noted. The results are shown
in Table 3.

In patients diagnosed with medullary thyroid cancer were detected other oncological,
endocrinological, infectious, etc. diseases. These diseases are listed in the diagram below.

RET/PTC1 and RET/PTC3 were analyzed in 16 patients, and the results were positive in
6 patients. Two of the patients are brothers, the other two are sister and brother. Among
the patients whose RET analysis was not checked, we have patients were mother and son
diagnosed with medullary cancer. Among RET-positive patients, those who underwent
surgery in the early stages had better quality of life and disease progression. We keep
these patients and their close relatives under dynamic control.

We have observed rare results in patients operated on in the Head and Neck Tumor
department of our center. We called them "miracles”. One patient had a preoperative
calcitonin result of 1492 pg/ml. After the operation performed by Professor A. Aliyev, the
patient’s calcitonin result was 3.77 pg/ml.

| HHI mEEE

N

-

o

wv © [o)) v A [} = © = © ©
g £ S 2 g 2 g £ g £ £
© o 2 = c 9] c 9] c <) o
v g a =] © Q2 © < © c c
= 9] x4 3 et st > (o] e v v
S o T 2 s a 3 5 ° ° S

Fn £ T = I ¥ e}
2 1] o L > = = kel
5 £ o @ 5 2 £ 8
e =
< 5} 8 = fa b =
o o o © <
£ £ g =2 o
o 2 o © ©
%) 2 o

Associated diseases rate
122 "Eurasian Journal of Oncology", 2026, volume 14, Ne 1

HA NEPBYI0 HA CJIEQYIOLLYHO HA NPEABIAYILYIO K COAEPXAHUIO



0630pbl. Jlekymmn
Reviews. Lectures @

Natica Ne : 1608250 3 Kart Ne : ¥230013610

Adi Soyadi 2 Istak vaxti £20.07.2023 09:35:40

Dogum Tar.cinsiyyati : 4.06.1985 -Qadin Barkod cap vaxt : 20.07.2023 09:43:46

Sanad Ne : LODS0177 - AA1990880 Nim. gabul vaxti : 20.07.2023 10:07509

Gondaran Hakim A Hakimi : 9ziz Bliyev COMIL

Séba Adi :NUV® TOBABATI VO RADIONUKLID TERAPIYA

Immunokimyavi analizler [ Islanme Vaxui: 20.07.2023 11:43 Tasdiq vaxt: 20.07.2023 11:43
|Analiz Adi Neatica ml Norma Bvvalki naticeleri
CEA - Onkomarker 4.95 ngmi [#  H@-45) 5

TSH 2.64 muA N{0.4 - 4.2) 1.98 - 13/06/2023
Kalsitonin 0.659 pa/mL N(<4.82) 1800 - 13/06/2023
Natica Ne : 1688792 Kart Ne : Y240002095

Adi Soyadi s istak vaxti :12.02.2024 09:37:08

Dogum Tar.cinsiyysti : 27.07.1987 -Kigi Barkod ¢ap vaxti : 12.02.2024 10:52:30

Sanad Ne - L0213312 - MYi 0642195 Num. gabul vaxt : 12.02.2024 11:01:19

Gondaran Hakim : Hakimi : Bziz Bliyev CAMIL

Soba Adi :BAS-BOYUN SiSLaRi sOBasi

Immunokimyavi analizler [ Islenma Vaxti: 12.02.2024 14:55 Tasdiq vaxt: 12.02.2024 14:57
Analiz Adi Netico | D68 Norma @vvelki neticaleri
Kalsitonin 377 pg/mL N(<14.3) 1492 - 25/01/2024

The other patient’s preoperative blood calcitonin value was 1800 pg/ml. So after the
operation this value decreased to 0.659 pg/ml.

The above cases demonstrate the importance of proper surgical treatment for
medullary cancer.

B CONCLUSION

The prognosis of medullary thyroid cancer is better if it is detected in the early stages. In
order to detect the disease at an early stage, laboratory tests should be analyzed in addition
to instrumental examination methods. Calcitonin analysis is informative not only for early
detection, but also for monitoring the disease and for postoperative follow-up. Patients
diagnosed with MTC should be screened for RET analysis to rule out hereditary forms.
Relatives of patients with RET positive status should undergo follow-up examinations.
Surgery performed at an early stage has a positive effect on the patient’s survival time.

Considering all the above, it is important to educate people, especially patients
diagnosed with MTC.This is precisely the purpose of the research we conduct, the analyses
we do, and the articles we write.
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Pesiome

BBegeHue. B coBpeMeHHOM MNpeacTaBleHNN CEPO3Hble KapLUHOMbI AUUYHNKOB HU3KOW
N BbICOKOWM CTEMEHU 3/10KaYeCTBEHHOCTU ABAAIOTCA MPUHLUMNMANBHO PasHbIMA 3/10Ka-
YyecTBEHHbIMM HOBOOOPA30BaHUAMM, OTINYAIOLLMMUCA MPEXKAE BCEFO MOJIEKYAPHbLIMU
nyTAMM natoreHesa W, Kak cneactsre, MOPGONOrnYeckuMn YepTamu, KIIMHUYECKAMU
0COOEHHOCTAMM NOBEAEHUS U NPOrHO30M. B cTpykType 3aboneBaemoctn HGSOC 3Haum-
TenbHO NpeobnagaeT Hag LGSOC. B HeogHO3HauHbIX Clyvasx onpeaesnsiollee 3HaYeHne B
NOCTAHOBKe AnarHo3a UMeeT pe3ynbTaT UMMYHOrMCTOXUMUYECKOTO NCCNefOBaHNSA C aH-
TUTENamu K p53. UMMYHOrMCTOXMMYECKUI MeTof BblABNEHMA MyTauun B reHe TP53 ume-
€T BbICOKYI0 YyBCTBUTENBHOCTb 1 cneumnduyHocTb (>90%), uto B GONBLUMHCTBE CllyyYaeB
NO3BOJIAET OrPaHNYNTLCA UM NPU NOCTaHOBKE AnarHosa. Mpu HeogHo3HauYHoOW Mopdono-
rMYeckon KapTUHE N MMMYHOFMCTOXMMNYECKOM Npoduie cepo3HON KapLMHOMbI BaXXHO
npuaepXmnBaTbCA KOMMMIEKCHOrO MOAXOAa B MOCTAaHOBKE AMarHo3a: yYmTbiBaTb KAMHU-
yeckmne, aHaMHeCTMYeCcKme JaHHble, MPY HANMYMN HAaCTOPOXKEHHOCTN NPOBOANUTL CEKBE-
HUpoOBaHWe Ha npeameT MyTauun B reHe TP53. MpeAcTaBAEHHbIN KAVHUYECKNI Ciy4ait
[EeMOHCTPUPYET, KaK B pe3ynbTaTe AOMOSHUTENIbHO Ha3HaYeHHbIX MONEKYNAPHO-reHeT-
yecKmnx UccnieoBaHnin AnarHo3 CepPo3HOM KapLMHOMbI HU3KOW CTENEHN 3/1I0KaYeCTBEHHO-
CTU N3MEHEH Ha AMarHo3 CepPO3HON KapLUMHOMbI BbICOKOW CTEMEHM 3/10KaYeCTBEHHOCTHY,
a obHapyxeHne BRCA1-myTaumm no3sonnno o60CHOBbIBaTb U UCMONb30BaTb NPaBUb-
Hyl0 CTpaTervio Nogaep1BaloLLer Tepanmu.
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KnuHunyecknin cnyvai. MayveHtka M., 57 neT, HanpasneHa B PHIML OMP nm. H.H. Anek-
CaHApOBa C NOJO3PeHNEM Ha paK ANYHMKOB. 10 aekabpa 2024 rofa NauMeHTKe BbINOJ-
HANacb AMarHocTnyeckasa fanapockonusa, NHAEKC NepPUTOHEeanbHOro KaHuepomaTtosa
coctaBun 28, npoussefeHa 6uoncma Gonbluoro canbHMKa. B pesynbrate matorucro-
NOrMYecKoro uccnefoBaHusa chopmynMpoBaHo natomopdonornyeckoe 3aknueHue:
UMMyHOMOpdosiornyeckasa KapTvHa COOTBETCTBYeT MeTacTaTUYeCKOMY MOparkeHUto
60NbLIOro cajibHMKa CePO3HON KapumHoMoi low-grade npupaTtkoB MaTKu. YumTbiBas
pacnpocTpaHeHHOCTb OMyXONeBOro nopaeHusa (MHAEeKC KaHuepomaTto3a — 28), Bbl-
cokmin yposeHb CA-125 (6onee 1000 Ea/mn), arpeccnBHoe KnuHuyeckoe TeueHue 60-
ne3Hun, NauMeHTKe B aAblOBaHTHOM pPeXMMe Ha3HauyeHa NonuxmmuoTepanna no cxeme
kapbonnaTtvH + naknutakcen. B nocneonepauroHHOM nepuoge naumMeHTKa nonyymna
5 KypcoB HeoablBaHTHOWM MOAMXMMMUOTEPANUUN C YaCTUYHbIM 3ddeKkToM. 22 anpens
2025 ropa BbiNOIHEHa MHTepBasibHaA cybonTumanbHaa uuTopesykuma (KOMOUHUPO-
BaHHaA onepauma Ha opraHax GPIOLWHOM MONOCTM: TMCTEPIKTOMUA C BunaTepanbHom
CanbMUHro-o0pOpPIKTOMMEN, TAa30BO NEPUTOHIKTOMMEN, annNeHAIKTOMUEN B e4UHOM
6n0oke, oMmeHT3KTOMUA). OCTaTOUHaA ONyxosb — MeTacTasbl N0 BuUCLiepanbHOM 6ploLnHe
o 1,5 cm. 3a nepuog neveHns y naumeHTKM cobpaH NogpoOHbIi CeMeHbIN OHKOaHaM-
He3. [1p1 5TOM BbIACHUNIOCH, YTO MaMa NaumMeHTKN 3abonena 1 ymepia oT paka AMYHNKOB
B Bo3pacTe 47 net. [laumeHTKe Ha3HauYeHO MOJIeKYNAPHO-TeHeTUYeCcKoe TeCTUpOBaHMe.
MeTogom nonvmepasHoW LieNHOM peakunn BbiiBieHa repmmHanbHaa BRCAT-myTaums.
B pamkax mexamcumninHapHOro KOHCunyma C yyactrem Bpayein-natomopdonoros
06CyieHbl HEOHO3HauYHble pe3ynbTaTbl UMMYHOMMCTOXMMUYECKOrO UCCnefoBaHma K
6enky p53, oTCyTCTBME YOenmTeNbHbIX MMCTONOrMYeckux NpuU3HakoB BbICOKOWM cTene-
HW 3/10KaYeCTBEHHOCTM KapLUMHOMbI, JaHHble aHaMHe3a O HOCUTENbCTBE NauNeHTKOMN
mMyTaumn B reHe BRCAT, nprvHATO pelleHne HanpaBuTb MaTepuran Ha MONIeKYNApHO-Te-
HeTnJecKoe nccnefoBaHne — cekBeHpoBaHue no CaHrepy ¢ Lenblo BbIABEHNA MyTa-
umm B reHe TP53. B pesynbrate MONeKynApHO-reHeTUYeCKOro nccnefoBaHna MeToAoM
cekBeHUpoBaHuA oT 24.07.2025 BbifiBNEH NaToreHHbI BapuaHTt c.916C>T (p.Arg306Ter)
B 8-M 3K30He reHa TP53 (NM_00546.6). C yueToM AaHHbIX MONEKYNAPHO-TEHETUYECKMX
nccnepoBaHuin (obHapyxeHHble myTauun B reHax BRCAT n TP53) odopmneH nepe-
CMOTpP MEPBMYHOrO AMarHosa C 3aMeHOMN Ha [MarHo3 Cepo3HON KapLMHOMbI BbICOKOM
CTENeHWN 3/10KaYeCTBEHHOCTU C MOpPaXeHMeM Cepo3HOM 000N0UKM anneHAnKCa, Ta3o-
BOW GptoLWKHbI, 6onbworo canbHuKa. CRS (wkana Bohm et al.) — 1 (MMHMManbHbIN OT-
BeT), ypT3cNxMx. FIGO IlIC. B nocneonepauMoHHOM nepuoge nauneHTka nonyymnna ewye
3 Kypca nonmxmmmoTtepanmm no NCNosnib30BaHHOW paHee cxeme. KoMnnekcHoe neveHune
NpPoBefeHO C YaCTUYHbIM 3¢ deKToM (Mo AaHHbIM KT-nccnegoBaHus, oleHKa no cucteme
RECIST 1.1). 1 aBrycta 2025 roga B PHINL, OMP coctoanca mexancumninHapHblA KOH-
CUNNYM, COMNAacHO KOTOPOMY MaLUeHTKe peKoOMeHAOBaHa noaaep usapLlan Tepanus
onanapub6om (B Tabnetkax) B fo3e 300 Mr 2 pa3a B CyTKU BHYTPb [0 ABYX fieT. icnonb3o-
BaHWe nneKapCcTBEHHOro cpefcTBa NPy yAOBAETBOPUTENbHON NePEHOCUMOCTU NO3BONU-
J10 JOCTMYb perpecca onyxonu Ha 37,5%.

3aknioueHune. bnarogapa cmeHe AmarHo3a Ha CEepPO3HyI0 KapUMHOMY BbICOKOM CTeneHn
3/10Ka4YeCTBEHHOCTY, accoLMMpPOBaHHyl0 ¢ MyTaumen B reHe BRCAT1, y nauyueHTKu no-
ABWCA WAHC NPUMeHeHnA B nopaepxuBatowert Tepanun MAPIM-nHrnbuTopa, uto npu
YAOBNETBOPUTENIbHOM UCMONb30BaHUN JIeKapCTBEHHOMO CpeACcTBa NO3BOANAO AOCTUYb
perpecca onyxonu.
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Abstract

Introduction. In the current understanding, low-grade and high-grade serous ovarian
carcinoma are fundamentally different malignancies, differing primarily in their molecular
pathogenesis and, consequently, morphological features, clinical behavior and prognosis.
In terms of incidence, HGSOC significantly predominates over LGSOC. In ambiguous cases,
the results of immunohistochemistry for p53 are crucial in establishing the diagnosis.
Immunohistochemistry as method for detecting mutations in the TP53 gene has high
sensitivity and specificity (>90%), which allows it to be used alone in most cases for
diagnosis. In cases of ambiguous morphological presentation and immunohistochemical
profile of serous carcinoma, it is important to adopt a comprehensive approach to
diagnosis: consider clinical and anamnestic data, and, if there is concern, perform
sequencing for mutations in the TP53 gene. This clinical case demonstrates change the
diagnosis from low-grade serous carcinoma to high-grade serous carcinoma through
additional molecular genetic testing, the identification of BRCA1 mutation allowed to
justify and use the appropriate supportive therapy strategy.

Clinical case. Patient M., 57, was referred to the N.N. Alexandrov National Cancer Centre
of Belarus with suspected ovarian cancer. On December 10, 2024, the patient underwent
diagnostic laparoscopy; the peritoneal carcinomatosis index was 28, and a greater
omentum biopsy was performed. As a result of pathology examination the pathology
report was formulated: histology and IHC-profile more likely correspond to metastatic
involvement of the greater omentum by low-grade serous carcinoma of the ovaries.
Given the extent of the tumor (carcinomatosis index of 28), high CA-125 levels over
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1000 U/mL, and the clinically aggressive course of the disease, the patient was prescribed
adjuvant treatment with a carboplatin + paclitaxel regimen. Postoperatively, the patient
received five cycles of neoadjuvant chemotherapy with a partial response. On April 22,
2025, interval suboptimal cytoreduction (a combined abdominal surgery involving a
hysterectomy with bilateral salpingo-oophorectomy, pelvic peritonectomy, en bloc
appendectomy, and omentectomy) was performed. The residual tumor included visceral
peritoneal metastases up to 1.5 cm. During treatment, a detailed family cancer history was
collected. It was revealed that the patient’s mother had developed and died of ovarian
cancer at age 47. Molecular genetic testing was prescribed. A germline BRCAT mutation
was detected using polymerase chain reaction. During a multidisciplinary consultation
involving pathologists, the ambiguous results of the immunohistochemical study for
p53 protein, the lack of convincing histological signs of a high-grade malignancy of the
carcinoma, and the anamnesis data on the patient’s carriage of a mutation in the BRCA1
gene were discussed. A decision was made to send the material for molecular genetic
testing — Sanger sequencing to identify a mutation in the TP53 gene. As a result of the
molecular genetic study using the sequencing method dated July 24, 2025, a pathogenic
variant c.916C>T (p.Arg306Ter) was identified in exon 8 of the TP53 gene (NM_00546.6).
Based on the results of molecular genetic studies (detected mutations in the BRCA1 and
TP53 genes), the primary diagnosis was revised to high-grade serous carcinoma involving
the appendix, pelvic peritoneum,and greateromentum. CRS (Bohm etal.scale) - 1 (minimal
response), ypT3cNxMx. FIGO IlIC. Postoperatively, the patient received three cycles of
chemotherapy according to the previously used regimen. The combined treatment was
partially effective (according to CT scan data, RECIST 1.1 assessment). On August 1, 2025,
a multidisciplinary consultation was held at the N.N. Alexandrov National Cancer Centre,
according to which the patient was recommended maintenance therapy with olaparib
(tablets) at a dose of 300 mg twice daily orally for up to 2 years. The use of the drug with
satisfactory tolerability allowed to achieve tumor regression by 37.5%.

Conclusion. Due to the changing diagnosis to high-grade serous carcinoma and the
presence of a BRCA1 mutation, the patient now has the option of using a PARP inhibitor
for maintenance therapy, which, with satisfactory use of the drug, resulted in tumor
regression.

Keywords: high-grade ovarian serous carcinoma, BRCA, TP53, PARP inhibitors, olaparib

B BBEJEHWE

B coBpeMeHHOM MNpeacTaBleHUN Cepo3Hble KapLMHOMbI SMYHUKOB HU3KOW CTEMeHU
3nokavectBeHHocTU (LGSOC) n BbicoKon cTeneHun 3nokavecteseHHocTn (HGSOC) aBnsaioT-
CA NPUHUUNNANBHO Pa3HbIMM 3/1I0KaYeCTBEHHbIMM HOBOOOPa30BaHMAMMN, OTANYAIOLLMMU-
CA Npexae BCEro MONEKYNAPHbIMA NyTAMY NaToreHesa W, Kak cnegctsme, Mopdonoru-
YeCcKMMN YepTamu, KNUHUYECKMMUN OCOOEHHOCTAMU TEYEHUS U NMPOTHO30M. B cTpyKType
3aboneBaemoctt HGSOC 3HaunTenbHo npeobnagaet Hag LGSOC.

HGSOC uaule Bcero Bo3HUKaeT B pe3syfbTaTe MyTauum B reHe TP53, pexe — B reHax
BRCA1 1 BRCA2 (20-25% cnyyaeB) [1], a Take B ApYrMx OTBETCTBEHHbIX 3@ FOMOJIOr Y-
Hyt0 pekoMbuHauuio reHax — BRIP1, PALB2, RAD51C [2]. Cepo3Has KapLUHOMa BbICOKOM
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Clinical Case

CTeneH 3/10KayeCcTBEHHOCTUN Pa3BMBaETCA N3 CEPO3HON TPYOHOW MHTPasnmMTennanbHoM
KapumHombl (STIC), anarHocTnpyeTca Ha NO3QHUX CTaAMAX, XapaKTepusyeTca arpeccus-
HbIM KJIMHUYECKM NOBEefEHNEM.

Passutme LGSOC onocpeposaHo myTaumamu B reHax KRAS, BRAF nnu ERBB2. LGSOC
BCTpeuaeTca y 6onee Monoabix XeHWrH (cpefHnin Bo3pacT 43—-47 net) n BO3HMKaeT n3
norpaHn4YHol Cepo3HoOI onyxonu, oTnuyaetca 6bonee MeaieHHbIM PpoCcToM 1 6onee HGnaro-
NPUATHBIM NPOrHO30M (lyylurie nokasaTesn BbIXXMBAeMOCTM B AONTOCPOYHON nepcnek-
TUBE), HECMOTPA Ha MEHbLLYI0 BOCMPUMMUYNBOCTb K TPAANLMOHHOW XMMMNOTEpPanmmn.

Kak npaBuno, natorncronornyeckasn aubdepeHumanbHasa AUarHoCTUKa Mexay cepos-
HOWN KapLMHOMOW HN3KOW 1 BbICOKOW CTENEeHW 310Ka4YeCTBEHHOCTM NPUAATKOB MaTK/ He
BbI3blBaeT 3aTPyAHEHWI BBUAY HaNMUMA OTUETAUBBIX MPU3HAKOB 3TUX KapumHoM. [pe-
X[Ae BCero oLeHNBalTCA CTeNeHb AAePHON aTUMNWK KNeTOK KapLMHOMbI U NaTTepPHbI PO-
CTa OMyXonu, Hafmume HEKPO30B, MUTOTUYECKAA aKTUBHOCTb. BbifiBNieHne npeapakoBbIxX
NPOLIeCCOB: CePO3HON TPYOHOWM MHTPasnuTenranbHon KapumHomsl (STIC) gna HGSOC u
norpaHnyHom cepo3Hoi onyxonun anA LGSC — noateep»kaaeT AnarHoCTUYECKyIo rmnoTesy.

HecmoTpsa Ha oTcyTcTBME naToreHeTuyeckom ceasm mexay LGOSC n HGOSC, nmetotca
[aHHble 0 BO3MOXHOM NnpuobpeteHun mytaumm B reHe TP53 n passutin HGOSC Ha doHe
nmetoLenca LGSOC.

B HeogHO3HauHbIX Cnyyasax onpefensiollee 3HaYeHe B MOCTaHOBKe AnarHo3a nveer
pe3ynbraT MMMYHOIMCTOXMMNYECKOTO McCnefoBaHna K p53. VIMMYHOrMCTOXMMUYECKNIA
METOZ BblABIEHNA MyTaLMm B reHe TP53 nmeeT BbICOKYI0 UyBCTBUTENbHOCTb 1 cneuuduny-
HOCTb (>90%), uTO B 6ONBLUMHCTBE CJyYaeB NO3BOAET OrPaHNUYNUTLCA UM NPY NOCTaHOB-
Ke gmarHosa.

Hannuve ogHOro n3 naTtonormyeckmx BapuaHTOB dKCNpeccum («MyTaHTHbIAY, LIUTO-
nnasmatuyecknin Unn «Hynesom» tun) 6enka p53 ABnAeTca ocHoBaHMEM ANA BbiCTaBe-
HuA anarHosa HGSOC [2-4]. «ukui» naTTepH aKcnpeccumn B 60NbLUMHCTBE CllyYaes no-
3BoniAeT KnaccudmumpoBaTb KapumHomy Kak LGOSC.

Mpu HeoHO3HaUYHOW MOPdONOrMyYecKon KapTuHe 1 UMMYHOFMCTOXMMUYECKOM NPOo-
dune cepo3HON KapLUMHOMbI BaXKHO MPUAEPXKMBATbCA KOMIMJIEKCHOIO Nnogxofa B NocTa-
HOBKe JMarHo3a: yumTblBaTb KNUHUYECKNE, aHaMHeCTUYeCKMEe JaHHble, NPY HaNN4mMm Ha-
CTOPOXEHHOCTV NPOBOAUTb CEKBEHVPOBaHMeE Ha NpeaMeT MyTaunn B reHe TP53.

M3BecTHO, uTo y HoCcKTenen repMmmnHanbHbiX MyTaumii B reHax BRCA1 n BRCA2 3Haum-
TeNbHO BbllUe PUCK Pa3BUTKA paka MONOYUHON xene3bl (50-80% n 40-70% cOOTBETCTBEH-
HO B CpaBHeHUN C pUCKOM 12% Y KeHLWMH B obLLet nonynAaummn) n ANYHNKOB (24-40% u
11-18% COOTBETCTBEHHO B CPaBHEHUUN C PUCKOM 1-2% Y XeHLMH B 06Leln nonynauunm)
B TeyeHue »m3Hum [1, 5]. CBbiwe 90% KapLMHOM AWYHMKA, accoummpoBaHHbix ¢ BRCA-
MyTaLUAMU, — CEPO3Hble KapLMHOMbI BbICOKOW CTeNeHU 3f10KayecTBeHHOCTH [1]. Peako B
pe3synbrate BRCA1- 1 BRCA2-myTaumin pa3BmBaeTca CBET/IOKETOUHbIN 1 SHAOMETPUOWA-
HbI paK ANYHNKOB [1].

MonekynapHble ocobeHHocT BRCA-accoummpoBaHHOro paka obycnosnusatot 6onee
BbICOKYI0 3pdEKTMBHOCTb LieNieHanpaBfieHHbIX MOAXOA0B B MX Tepanuu. KnnHuyeckune
JaHHble CBUAETeNbCTBYIOT O Nyylen yyscteuTenbHocT BRCA-accoummnpoBaHHbIX cepos-
HbIX KapUMHOM fIMYHUKA K MiaTUHOCoAepKallen xummoTepanmm u PARP-uHrnéntopam,
UTO CNOCOOGCTBYET YBENMUEHWIO MPOLOIKUTENBHOCTA MeproaoB obLlel BbiXMBaeMo-
CTM 1 BbIXMBaeMocTu 6e3 nporpeccrupoBaHuUA. PaHOoMM3MpOBaHHOE UCCnefoBaHue
Il pa3bl PAOLA-1 nokasano, uto meanaHa 6e3peunanBHON BbIXKMBAEMOCTY NALMEHTOB
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C pacnpocTpaHeHHbIM PakoM AMYHMKOB U Hannunem myTaumn BRCA, koTopble nonyyatot
noaaepXvBatoLLyto Tepanuio onanapubom c 6eeaunsymabom mnm 6e3 Hero, coctaBnsaert
37,21 21,7 MmecALa COOTBETCTBEHHO, a NaumeHTbl 6e3 myTaumn BRCA - 18,9 1 16,0 mecaua
COOTBETCTBEHHO [6]. KpuTepunem HasHaueHuA Takoro MAPI-nHrnbutopa, Kak onanapuo,
ABNAETCA He TONIbKO Hanumuve repmuHanbHon BRCA-mMyTaumm, HO TakxKe BblCOKas cTeneHb
3/10KayeCcTBEHHOCTN onyxonu. Taknm ob6pa3om, NpaBusibHbIN MaToMopdonornyeckuii
[MarHo3 paka ANYHUKOB KPUTMYECKN BaxkeH AnA Bblbopa 3PpPeKTUBHOM 1 ONTVManbHOW
CXeMbl fieyeHus.

B KITVMHUYECKUIA CNTYYAN

MauneHTka M., 57 net, 6epemeHHOCTU — 2, poabl — 2, MeHonay3a ¢ 51 roga. B ceHTabpe
2024 roga B cBA3K C kanobamu Ha yBennuyeHme xnsoTa B obbeme obpaTtmnnach B neyebHoe
yupexfeHuve no MecTy UTefbCTBa, rae 6bina obcnefoBaHa C NOMOLLbIO MHCTPYMEHTaNb-
HblIX MeTOAOB ANArHOCTUKW. Mpu ynbTpasBykoBOM MCCNeAoBaHUN Ta3a BblfBieHa Ony-
XONb B Ta3sy, MMOMa MaTKW, acLUTUUYECKas KMAKOCTb. BbinonHeHbl pasgenbHoe gnarHo-
CThYecKoe BblcKabnmBaHue, KynbaoueHTes, GUOPOKONOHOCKONUA, NPY KOTOPbIX AaHHbIX
3a OHKOJIOrMYeCKY1o NaToNoruio He BbiABNeHO. [pn KomMnbloTepHol ToMorpadumn opraHos
OpPIOLLIHON NONIOCTY, Ta3a, OPraHOB FPYLHON KNETKN, BbIMOMHEHHOWN MO MECTY XUTeNbCTBa
14.10.2024, B NPOTOKOJIE OMNNCaH KaHLEepPOMaTO3 OPIOLLMHbI, B TOM YMCE C MOpaKeHNeM
Kancynbl neyeHu, a Takxke acuut. MNayuneHTKa HanpaBneHa B PecnybnunkaHCKnUiA Hay4Ho-
NPAKTUYECKUA LEHTP OHKONMOrNN 1 MeguunHCKon paguonorun nm. H.H. AnekcaHgpoBa
(PHIL OMP) c nopgo3peHnem Ha pak ANYHUKOB.

B PHIML OMP 22 Hoabps 2024 roga npu nepecMoTpe MUKpPOMpenapaToB nocse ana-
rHOCTUYECKOTO BbICKabnmMBaHUA 1 KynboLeHTe3a NOATBEPXAEHO OTCYTCTBUE faHHbIX 33
oHkonaTonoruto. Mpn nepecmoTpe ANCKOB C AaHHBbIMW KOMMbIOTEPHOW TOMOrpadun no
oueHke RECIST 1.1 BblgeneHbl oyaru: LeneBble — 6OMbLLION CaNbHKK 1 oYar no 6ptoLmHe
Manoro Ta3a 23 mm (ck 241/303), n HeLeneBble HeM3mMepAeMble o4arn — acLuT, KaHLepo-
MaTo3 BptoLmHbI (puc. 1).

A B

Puc. 1. KomnblotepHasa Tomorpadus opraHoB 6ptowHon nonoctu (A) v Tasa (B)
Fig. 1. Computed tomography of the abdomen (A) and pelvis (B)
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B neHb obpatieHnsa B PHIML OMP ypoBeHb oHkomapkepa CA-125 coctaBun 1239 Eg/mn.
Takke B UEeHTpe npu NMOBTOPHOM BbIMOJIHEHUN YNbTPAa3ByKOBOro MCCIIefoBaHNA Ta3a
BbifIBIEHbl 3/10KAaUECTBEHHOE MOPaXXeHWe ANYHUKOB, OpioWwuHbl, acuut. 10 gekabpsn
2024 ropa nauueHTKe BbIMOMIHEHA AMarHocTmyeckaa nanapockonua. [Mpu pesmsunn B
OPIOLLIHON NONOCTUN ONPEeAensANoCch yMePEHHOE KONTMYECTBO XnaKocTu. Mo napreTtanbHol
1 BUCLiepasibHOW OPIOLIVIHE — MHOXECTBEHHbIE MeTacTa3bl 6osiee 2 CM, MeCTaMm CJIBHOTO
XapaKTtepa. bonblion canbHUK OnyxosneBo n3MeHeH. B manom Tasy onpegenanca onyxo-
NeBbIVi KOHINIOMepaT, COCTOALLMIA U3 MaTKKU C NpuaaTkamu (He BU3yanu3mnpyloTcs), netenb
TOHKOW KULLKMK, CATMOBUAHOW KULWKMW. [TonbiTKa pa3beguHEHNA ONyXONeBoro KOHrnome-
paTa conpoBoXfanacb KPOBOTeUYEeHUEM, BbINONIHEH reMocCTas. [leprToHeanbHbI MHAEKC
KaHLepomaTo3a cocTaBun 28 6ansioB. IHTpaonepauoHHO KOHCMAMYMOM NPYHATO peLle-
HUe: C YY4ETOM PACMPOCTPaHEHHOCTN OMYXOSIEBOrO NpoLecca BbIMOMHUTL LUTOPeaYKLMIo
B MOSIHOM WS ONTUMaNbHOM 06bemMe He NPeACTaBAAETCA BO3MOXHbIM, PEKOMEH0BaHO
BbINONHNTb BroNCUI0 60NBLIOIO CanbHUKA, YTO 1 BbIIo chenaHo.

Mpu MaKpOCKONUYECKOM UCCIeAOBaHUN OMyX0JieBble Y3Jibl B 60NbLIOM CasibHUKe pas-
Mepamun >2 CM B HanbONbLLIEM M3MEePEHUN, MPU FNCTONOMMYECKOM NCCIIefOBaHNy Npeg-
CTaBneHbl KAPLUHOMOW C MPEeMMYLLECTBEHHO MNANWIAPHBIM U MAKPOMNaNUAAAPHbIM naT-
TepHaMM POCTa, oYaramm CONNAHO-THE3AHOrO CTPOEHUSA, HAIMYMEM NCAMMOMHbIX Tefel,.
OnyxoneBble KneTkn Kybrueckon popmbl, CpeaHero pasmepa, ¢ 303MHOGUNBHON LMTO-
naasMom, LeHTPanbHO PacrnoNoKeHHbIMU OKPYMIbIMUA AAPaMU C YMEPEHHbIM AAePHbIM
nonumop®r3mMom, ANCNEPCHLIM XPOMATUHOM, HaNYMeEM MeNKoro AgpbiwKa. Onpegens-
IOTCA YYACTKM C BbICOKON MUTOTMYECKOM aKTUBHOCTbIO: A0 7 MMTO308B B 1 HPF/*40 (>12 mu-
TO30B B 10 nocnefoBaTenbHbIX NONAX 3peHUA Ha yBennyeHmm X40). HeKpo3bl OTCYTCTBYIOT.

Mpu npoBeAeHUN UMMYHOTUCTOXUMUYECKOTO WCCNEfOBaHUA OMyXoNieBble KNEeTKU
akcnpeccupytoT PAX8, WT1. PesynbtaThl MccnegoBaHma € aHTMTeNnamm K p53 (B Tom uncne
NPOBeAEHHOro C BHELIHUM KOHTPOJIEM, AEMOHCTPUPYIOWNM FUMEePIKCNPEeCccuio) B Hau-
GosbLLEN CTEMNEHN COOTBETCTBYIOT «AUKOMY» MaTTEPHY («<MO3anyHOe» SAAepPHOe OKpaLum-
BaHMe KJIETOK KapLMHOMbI).

ChopmMynmpoBaHO NaTOrMCTONIOrMYECKOE 3aK/loUeHne: UMMyHoMopdoiornyeckas
KapTWMHa B HaMbOMblUEN CTEMEHN COOTBETCTBYET METACTaTUYECKOMY MOpaXxeHuio 60sb-
LIOrO CanbHUKa cepo3HO KapLumHomol low-grade npugaTkos maTku (puc. 2).

MauneHTKe yCTaHOBNEH ANArHO3: PaK ANYHNKOB, KaHLLepOMaTOo3 OPIOLLMHBI, aCLIUT, Me-
TacTasbl onyxonu B 6onbluom canbHuke. CoOCToAHME Noc/e ANarHoCTUYeCcKom nanapocko-
nuun ot 10.12.2024. YunTbiBaa pacnpoOCTPaHEHHOCTb OMYXOJIEBOr0 NMopaxeHus (MHAEKC
NMepUTOHeasnibHOrO KaHLiepomaTto3a — 28), BbicoKuii ypoBeHb CA-125 6onee 1000 Ea/mn,
arpeccrMBHOE KIIMHMYECKOE TeyeHre 60Ne3HN, NauMeHTKe B abloBaHTHOM PeXrMe Ha-
3HaueHa nonuxMMroTepanna Mo cxeme KapbonnatnH + naknutakcen). B nocneonepauu-
OHHOM nepuode nauMeHTKa nonyuuna 5 KypcoB HeoagbBaHTHON NOANXMUMMOTEPANNN
(kapbonnaTvH + naknuTakcen). 28 ¢peBpana 2025 roga Npu BbIMOSIHEHUX KOMMblOTEp-
HOM Tomorpadumm oTMeyeHa TeHAEHLUMA K YaCTUYHOMY OTBeTY (puc. 3), NPUHATO peLue-
HUe O BbINOSTHEHNW UHTEPBANIbHOM LUTOPELYKLNN, OHKOMAPKep NpU 3STOM COCTaBUN yKe
66,64 Eg/mn.

22 anpena 2025 roga BbINONHEHA WHTEpBanbHaa CcybonTUManbHaa LMTOpenyKuus
(koMOUHMPOBAHHAs onepaLMa Ha opraHax GPIOWHON NOIOCTU: FTMCTEPIKTOMMA C Brna-
TepanbHOW CanbNMHIo-00pOP3KTOMMEN, TA30BOWN NMEPUTOHIKTOMUEN, anmneHA3KTOMMEN
B eIVIHOM 6/10Ke, oMeHTaKTOMUA). OCTaToYHasA OMyXoJib — MeTacTasbl MO BUCLEPANIbHON
6ptowmHe go 1,5 cm.
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Puc. 2. Cepo3Han KapuMHOMa AYHNKA ¢ MOP$ONOrnyecKMmMmn Npru3Hakamm HN3Koi cTeneHn
3/10Ka4ecTBeHHOCTH (X20 yBeNInyeHne, reMaToKCUANH U 3031H)
Fig. 2. Ovarian serous carcinoma with low-grade morphologic features (x20, heatoxylin & eosin)

A2

Puc. 3. CpaBHeHMe AaHHbIX KOMMNbIOTEPHbIX TOMOrPaMM OPraHOB GPIOLLIHOI MONOCTU U Ta3a OT OKTAGPA
2024 ropa (A1, A2) u peBpana 2025 roaa (B1, B2) cooTBeTCTBEHHO

Fig. 3. Comparison of CT scan abdomen and pelvis data from October 2024 (A1, A2) and February 2025
(B1, B2) respectively
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KnuHunuyeckun cnyyvan
Clinical Case @

B nmatonoroaHaTtomMuuyeckoe oTAesieHWe MOCTYNWUA MOC/eonepaLnoHHbI MaTepuran,
npeacTaBneHHbI MaTKOW C NpugaTtkamy 1M Ta3oBOW OpIOLLIMHOWN, anneHanKcom, 6osb-
LINM canbHUKOM. MakpocKonuueckn nofo3puTtesibHble B OTHOLLEHWM OMYXOJ1IeBOro POCTa
yyacTku 3abpaHbl Ha rMcTonornyeckoe uccnefosaHue. MNpu MUKPOCKONUK ANYHUKK CO
cKknepoaTpodUUeCcKMM U3MEHEHNAMN, OQUH N3 AVYHMKOB C HalIMYMem NoBEPXHOCTHOM
cepo3Hol nanunnombl. MaTouHble Tpy6bl 6e3 onyxoneBoro nopakeHus. IHLOMeTPUl
aTpodunyuHbIi. Ha cepo3Hoit obonouke anneHarkca U B matepuarne, 3abpaHHOM C o4aros
nopaxeHus Ha 6ptoLriHe, B 60NbLIOM cajibHUKe HAa GOHE MUHUMabHbIX $PUH6PO3HO-BOC-
nanuTenbHbIX N3MEHEHUN onpeaensaeTca PocT KapLMHOMbI KpUOpPO3HO-NanumiapHoro
CTPOEHNA C NCAMMOMHbIMU TeflbLamu, NpefCcTaBNeHHON KneTKamy C NPOCBETIIeHHON
LMUTOMNA3MOM, yMEPEHHbIM AflepHbIM nonumopdramom. Mimetotca Hebonblune yyacTKm C
BblpaeHHbIM AflepHbIM nieoMopduaMom (¢ bonee yem TpexKpaTHON BaprabenbHOCTbIO
pa3mepoB Agep).

MmmyHormncroxummyeckoe nccneioBaHye C aHTUTenamm K p53 nposefieHo ABaXAbl, B
TOM UMC/ie C MONOXKNTENbHBIM BHELLHUM KOHTponeM. Pe3ynbraT nccnefoBaHna HeoaHo-
3HauHbIN: oNpeaenaeTca «<Mo3anyHoe» AflepHOe OKpaLLUBaHME KNETOK KapLMHOMbI U Lin-
TonnasmMaTnyeckoe oKpaluvBaHue (puc. 4).

MNocne MHTepBanbHON UMUTOPedyKUMM NaLMeHTKe BbIMONIHEHA KOMMbIOTEPHasA TOMO-
rpadusa opraHoB OGPIOLLIHON NONOCTY, Ta3a, OPraHoOB rpyAHoN KneTku (puc. 5). Kak ouve-
BMAHO, paHee onpeaensaemMble LiefieBble o4yaru, Takme Kak Gonbluo canbHUK 1 oyar no
6ptoLvHe Ta3a, yaaneHbl. YMEHbLINUCA KaHLepoMaTo3, ornpefensaeTca oyar no 6piowmvHe
Ta3a cnesa 12 mm (105/127), KOoTopbii paHblie He dukcnpoBanca. Hanbonee BeposTHO,
Ha MeCTo yaneHHoN MaTKM1 C NpugaTkamu nepemecTUanCb NeTnu KuweyHnka. Sbodekr ot
neyeHns pacLeHeH Kak YaCTUYHbIN.

3a nepuvop nevyeHus y naumeHTKM cobpaH NoapoOHbIA CeMelHbIi OHKOaHaMHes.
Mpn 3TOM BbIACHNNOCH, YTO MaMa MNauMeHTKN 3abonena 1 ymepna oT paka AUYHUKOB B
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Puc. 4. A - cepo3Has KapuynHoma ANYHUKOB ¢ low-grade mopdonornyeckummn yepramu (x10 yBenuyeHme,
remaToKCUnuH-303uH); B - pesynbrat UMX-nccnepoBaHmnA KapumHOMbI Noc/ieonepauioHHOro maTepmnana
C aHTUTeNaMu K p53: «mo3anyHoe» AfepHoe OKpalunBaHNe KNeTOK KapuuHombl (X10 yBennyeHue,
XpOMOreH — AuaMNHOGEeH3NANH, KOHTPOKpPalLuMBaHNe - remaTokcunuH Mariepa)

Fig. 4. A - serous ovarian carcinoma with low-grade morphological features (x10 magnification,
hematoxylin & eosin); B - IHC-study result of postoperative material carcinoma with antibody for p53:
"mosaic" nuclear staining of carcinoma cells (x10 magnification, chromogen - diaminobenzidine (DAB),
contrstaining — Mayer’s hematoxylin)
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A B
Puc. 5. CpaBHeHMe AaHHbIX KOMMbIOTEPHbIX TOMOrpaMM OPraHoB Ta3a oT ¢peBpans u masa 2025 roga

(A n B cOOTBeTCTBEHHO)
Fig. 5. Comparison of CT scans of the pelvic organs from February and May 2025 (A, B respectively)
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Puc. 6. lpaduk KpuBbix amnnndukauum yyactka reHa BRCA1, cogepxauero mytauutio c.4035del
(meTop annenb-cneunduyuHom MNMLUP)

Fig. 6. Graph of amplification curves of the BRCA1 gene region containing the c.4035del mutation
(allele-specific PCR method)

Bo3pacTe 47 net. MauyneHTKe Ha3HaUYe€HO MOMEKYNAPHO-TeHETUYECKOe TeCcTMpOBaHYe.
MeTtogom annenb-cneyneuUHoOn NoAMMepasHon LenHoN peakuun BbisiBNeHa repMyHasb-
Hasa myTauma c.4035del reHa BRCA1 (NM_007294.4) (puc. 6).

HecooTBeTcTBME KNUHUYECKNX, aHAMHECTUYECKUX AaHHbIX, B Hanbonblien cteneHun
XapaKTEPHbIX AN CEPO3HOWN KapLNHOMbI BbICOKOW CTEMEH 3/10KaueCTBEHHOCTH, C NaTo-
MOPPONOrMUECKM 3aKMIOUEHNEM HACTOPOXMIO KIMHUYECKMX Bpayeil. B pamKax mex-
ONCUMNIIMHAPHOIO KOHCMIIMYMa C yyacTMeM Bpaueii-natoMmopdonoros obCyxaeHbl He-
O[JHO3HauHble pe3ynbTaTbl UIMMYHOMMCTOXUMWYECKOTO NCCNeAOBaHMSA K P53, oTCyTCTBUE
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y6eanTenbHbIX TMCTONOMMYECKUX MPU3HAKOB BbICOKOWM CTENEHW 3N0KaYeCTBEHHOCTU Kap-
LMHOMbI, AaHHble aHaMHe3a O HOCUTeNbCTBe NauMeHTKon MmyTaumn B reHe BRCA1 n npu-
HATO pelleHre HanpaBUTb MaTepuan Ha MOJIEKYNAPHO-TeHeTuYeckoe nccnefoBaHe —
ceKkBeHMpoBaHue no CaHrepy - C Lienbio BbIABEHNA MyTaLum B reHe TP53.

Pe3ynbTaT MoneKynapHo-reHeTUYeCckoro MUccnefoBaHMsA MeTOAOM CEKBEHWPOBaHUA
oT 24.07.2025 - BbiABNeHa MyTaumA 8-ro ak3oHa reHa TP53 (NM_000546.6) c.916C>T
(p.Arg306Ter). laHHbIN BapnaHT aHHOTMPOBAH Kak OHKOIreHHbIV COrfacHO pekomeHgauu-
Am ClinGen-CGC-VICC (Standards for the classification of pathogenicity of somatic variants
in cancer (oncogenicity): Joint recommendations of Clinical Genome Resource (ClinGen),
Cancer Genomics Consortium (CGC), and Variant Interpretation for Cancer Consortium
(VICC), 2022) (puc. 7).

C yyeToM pe3ynbTaToB MOSEKYNAPHO-TeHEeTUYECKUX UCCnenoBaHui (06HapyeHHble
myTauum B reHax BRCA1 n TP53) BbinonHeH nepecmoTp NepBUYHOrO AnarHo3a KOHCUIW-
YMOM Bpaueli-naToMophosioros € 3aMeHOI ero Ha AnarHo3 Cepo3HON KapLMHOMbI BbICO-
KOW CTeneHu 3/10KaueCTBEHHOCTN C MOPaXKeHEM CEPO3HON 060/I0UKM anneHAMKCa, Ta3o-
BOV H6piownHbl, 60onbluoro canbHuKa. CRS (wkana Bohm et al.) — 1 (MUHUManbHbIN oTBET),
ypT3cNxMx. FIGO lIC.

B nocneonepauroHHOM Nepuoge NauneHTKa nonyyuna ewe 3 Kypca nonamxummoTe-
panuu no NCnosb30BaHHON paHee cxeme, MPY 3TOM YPOBEHb ee OHKOMapKepa HopManu-
3oBanca (CA-125 15,98 Ea/mn). ChopmmnpoBaH OKOHUYATENbHDIA ANArHo3: pak ANYHUKOB,
KaHLepomaTo3 OpHoLLNHBI, acLUT, MeTacTa3bl onyxonu B 605blwom canbHuke, pT3c NO MO,
ctagma llIC. CoctoaHne nocne amarHoctnuyeckon nanapockonum 10.12.2024, 5 Kypcos
HIMXT PC (nekabpb 2024 r. — mapT 2025 r.), ONTUMaNbHOM NHTEPBaNbHOWN LMTOpeayKL MM
22.04.2025, 3 kypcos AlNXT. leHeTnyeckaa npedpacrnonoXeHHOCTb K HaceACTBEHHOMY
CUHAPOMY paka MONOYHOW »enesbl 1 AnYHNKoBs (BRCA1).

KomnnekcHoe nevyeHne NPOBEAEHO C YacTUuHbIM 3ddekToM (No paHHbIM KT-
nccnegoBaHua, oueHka no cucteme RECIST 1.1, puc. 8). PaHee onpepenaembiii LieneBom

TP53 ¢.916 C>T

Puc. 7. dnekrpodeporpamma oHKOreHHOro BapuaHTa 8-ro sk3oHa reHa TP53 ¢.916C>T
(meTop cekBeHMpoBaHuA no CaHrepy)

Fig. 7. Electropherogram of the oncogenic variant of exon 8 of the TP53 gene c.916C>T
(Sanger sequencing method)
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ouar yaaneH (puc. 6A). Mepectan onpeaenaTbca acymT. YMEHbLINANCH KaHLLepOMaTo3, TOoN-
LWMHa NUCTKoB 6ptownHbl. Mo oueHke RECIST 1.1 — yacTnuHbIn oTBET. KT-MccnepoBaHue ot
30.07.25 npuHATO 3a 6a30BOe ANA OLEHKN OTBETa ANA NocnenyoLel NogaepXmBatoLLen
Tepanuu. YMEHbLIWANCH KaHLLepOMaTo3, TOJILLMHA INCTKOB OPIOLLMHBI, YTO COOTBETCTBYET
YacTUYHOMY OTBETY. 3a LiefIeBOW ouar BbieneH oyar no 6pioLiHe Manoro Tasa cjesa ot
PC-coepunHeHnuna 16 mm (ck 103/126, BbigeneH cTpenkoi). Heuenesble Hensmepsaemble ova-
rn: KaHLepomaTos 6ptowunHbl (prc. 8B).

A B

Puc. 8. ConocraBumMble cKaHbl KOMMbIOTEPHOI TOMorpadumn opraHoB Tasa nayueHTkn M. ot 10.2024 (A)
1 07.2025 (B)

Fig. 8. Comparable computed tomography scans of the pelvic organs of patient M. 10/2024 (A)

and 07/2025 (B)

A

Puc. 9. ConoctaBumMble CKaHbl KOMMNbIOTEPHOI1 ToMorpadum opraHoB Ta3a nayumeHTku M. ot 07.2025 (A)
n ot 01.2026 (B)

Fig. 9. Comparable computed tomography scans of the pelvic organs of patient M. 07/2025 (A)

and 01/2026 (B)
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Puc. 10. AnHamnuyeckoe nsmeHeHnue yposHa CA-125 B Kposu
Fig. 10. Dynamic changes in the blood level of CA-125

1 aBrycta 2025 roga B PHINL OMP coctoanca MeKancuUnnavHapHbIN KOHCUAUYM, CO-
rMacHO KOTOPOMY C YYETOM FMCTONOrMUYECKON CTPYKTYpbl ONyXonu (cepo3Han KapLmHo-
Ma BbICOKOW CTeneHu 31oKayecTBeHHOoCTH), ctaaun 3abonesanusa (IIIC ctagns), Hanuuma
repMmvHanbHon myTtaumm B reHe BRCA1, yacTMyHOro npoTMBOOMNYXONEBOro OoTBeTa Ha
npoBeAeHHOe KOMOUHMPOBaHHOE neyeHne (BKOYaeT LMTOPeayKTUBHYIO onepauuio 1
nnatuHocogeprkawyto XT no cxeme naknutakcen + KapbonnaTuH), NauneHTKe peKkomeH-
[oBaHa nopajepuBatoLlan Tepanua onanapunbom (B Tabnetkax) B go3e 300 mr 2 pasa B
CYTKM BHYTpb Jo AByx neT. C aBrycTa 2025 r. naumeHT NpUHUMaeT npenapaT 1 nepeHo-
CUT nedyeHne yaoBNeTBOpUTENbHO. 10 AaHHBIM PEHTreHONorMYeckoro ncciefoBaHusA
(02.10.25 1 26.01.26) y naLMeHTKM [OCTUIHYT perpecc onyxonu Ha 37,5% Ha ¢poHe npuema
onanapwuba (ynnoTHeHMe BGpIoWMHbI Taza yMeHbwmnoch ¢ 16 o 10 mm). Ha puc. 9 npeg-
CTaBJIEH YaCTMYHbIV OTBET NO CpaBHeHMIO ¢ 6a3oBbIM KT-uccnegosaHmem ot 30.07.2025.
Mpu 3TOM ANHaMUKa OHKOMapKepa ocTaeTca ctabunbHom (purc. 10).

B ObCYXIOEHWUE

MpeacTaBNEHHDIN KIMHUYECKWI ClTyYall [EMOHCTPUPYET, Kak B pe3ynbraTe fOMNONHN-
TeNbHO Ha3HAYEeHHbIX MONEKYNAPHO-TeHeTUYeCKnx nccnegosaHnin gnarHos LGOSC nsme-
HeH Ha anarHo3s HGOSC.

Mpn NepBUYHOM TUCTOSIOTMYECKOM UCCIIeAoBaHNM GUONCUAHOTO MaTepuana Tpya-
HOCTU AMArHOCTVKM 0OYCNOBNEHbI OTCYTCTBMEM YOeANTENbHbIX MOPPONOrMYECKX NPU-
3HaKOB BbICOKOWM CTEMEHUN 3/10KaYeCTBEHHOCTU: BbIPaXXEHHOW LIUTONOrMUYEeCKon aTnnmy,
HEKPO30B, YYAaCTKOB C CONMMAHBIM MU KPUOPO3HbIM MaTTepHaMu pocTa. Hannune ovaros
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C MOBbLILWEHHON MUTOTUYECKOWN aKTUBHOCTbIO — He abCONIOTHBIN KPUTEPUIA NPUHAAIEX-
HocTu K HGOSC. B Taknx cnyyasax onpegensioliee 3HaueHne nmMeeT naTTepH SKCnpeccnn
P53 Npy UMMYHOTMCTOXMMUYECKOM UccnenoBaHun. «Mo3sanyHoe» aflepHoe OKpaluvBa-
HUE KJEeTOK KapLMHOMbI OblI0 MHTEPNPETUPOBAHO KaK «AMKWIA» NATTEPH 3KCNpeccuu,
Ha OCHOBaHWW Yyero BbicTaBneH anarHo3 LGOSC.

AHaMHecTUYecKne AaHHble NaLMeHTKN (Hannume poaCTBEHHULbI MEPBON NMHUN POa-
CTBa C AMarHO30M paka ANYHNKOB) HACTOPOXKMWN B OTHOLWeEeHUW grarHosa HGOSC.

MNoateepkaeHHaa repmunHanbHaa BRCAT-myTauua 1 BbiABNeHHaA MyTauua B reHe
TP53 nameHunn npepcraBneHmne o natoreHese AaHHOM KapLMHOMbI ANYHNKOB.

PeTpocnekTMBHO NpoBeAeH aHann3 NaToMopdonornyeckon KapTuHbl 1 UMMYHHOTO
npodwuna onyxonu.

NmmyHorncroxnmmnyeckas skcnpeccusa 6enka p53 ABnAaeTca cypporatom MosieKynsap-
HO-TeHeTNYeCKOro TeCTUPOBaHUA OMyXONW Ha Hanuume myTaumm B reHe TP53. B 6onee
yem 95% cnyyaeB HabnogaeTca NONOXUTENbHAA KOPPENALMOHHAA CBA3b MeXay nato-
NnornyeckrMmn TMnamm skcnpeccun 6enka p53 1 obHapyxeHmem myTauun B reHe TP53 [4].
Mpun 3ToM MUcceHc-myTauma B reHe TP53 npoaBnAeTca «MyTaHTHbIM» TUMOM SKCPeccuin
(rmnepakcnpeccuna B >80% KNETOK KapLUMHOMbI), @ HOHCEHC-MYTaLmA — LuTonaasmartmye-
CKUM U «HYNEBbIM» TUMOM (OTCYTCTBMEM AEPHON SKCNPECCUN KNETOK KapLMHOMbI Mpur
COXPaHEHNN SKCNPECCUN B KOHTPOJbHbIX KneTkax) [2-4].

B HebGonbLOM NpoLeHTe cylyyaeB HabnogaeTca HeCOOTBETCTBUE UMMYHHOMO Npodu-
NA C HaNVUYMeM UK OTCYTCTBMEM MyTauun B reHe TP53. 3Tn HecooTBeTCTBMA 00yCoBe-
Hbl PALOM BO3MOHbIX NPUYMH, @ UMEHHO:

B CeKBEHVPOBaAHMEM He BCeX KOAOHOB, rae MOXeT NoKann3oBaTbCA MyTauuA B reHe
TP53 [3];

B OTCpouYeHHoOW Aerpagauuen 6enka p53 B pesysbTaTte KNeTOUYHOro cTpecca (MoXeT npu-
BOAUTb K HENPABU/IbHOW MHTEPMPETaLUN «ANKOrO» TUNa SKcnpeccun 6enka) [3];

®  npoBeAeHNeM VMMYHOrMCTOXMMMYECKOTO 1 MONEKYNAPHO-TeHETUYECKOro UccnefoBa-
HWIA C pa3HbIMK dparmeHTamy ONyXonu, BCIeLCTBIE reTeporeHHOCTH ONyXonu pe3ysib-
TaTbl UCCNeAOBaHNI MOTYT He KOppenupoBaTb Mexay cobow (Habnogaetca peako) [3];

B Hanuuvem amnnnéuKkaumm reHa MDM2 — OHKOreHa, NPUBOAALLEFO K pacLiensieHnto
6enka p53 npoTeasamm NOCTTPAHCAALMOHHO (<HYNEeBON» TUM KCMPECCMM MPU NMMY-
HOMMCTOXMMMNYECKOM UCCNIeAOBaHNN B OTCYTCTBME MyTauum B reHe TP53) [2];

= MyTauuA B reHe TP53 He ABnaeTcAa fpaliBepHOWN ANA CEPO3HON KapLMHOMbI BbICO-
KOW CTerneHu 3/10KayeCcTBEHHOCTM (YacToTa BCTpeyaeMocTh — 1-2%, Tak Ha3blBaemble
LGOSC-like HGOSC c ppanBepHbiMu myTaumamm B reHax KRAS, NRAS, BRAF, ogHako ¢
BbICOKOW 4acTOTOWN Konui MmyTauui B otamune ot LGOSC) [2];

B Hanuuvem «yKopauuBatollen» myTaumm B reHe TP53, KoTopas uyacto npoasnsetcA
«OVKMM» NaTTEPHOM 3Kcnpeccun 6enka nNpyv MMMYHOrMCTOXUMUYECKOM MCCeloBa-
Huu [4].

BbiaBneHHaa myTauma c.916C>T (p.Arg306Ter) — «ykopaumBaloLwwaa» MyTaLunsa, BapuaHT
HOHCEHC-MyTaLuuK, NPOABAAIOLENCA 3aMEeHON HYKeoTMAa UMTO3MHA Ha TUMUH B NO3K-
umnmn 916 reHa TP53 ¢ npexxaeBpeMeHHbIM BO3HUKHOBEHNEM CTOMN-KogoHa Ter c obpasoBa-
H1em HedyHKLMOHaNbHOM (<yKopoueHHo») dopmbl 6enka p53 unu npekpalyeHmem ero
CUHTe3a. [Ana gaHHOM MyTaLMmn MOryT 6biTb XapakTepHbl «HYIEBOM» MW LMTOMNIa3maTu-
YyecKunI NaTTepHbl IKCNpeccumn 6enka p53, peako — «Mo3anyHoe» AfepHOe OKpaLlBaHWe
KNETOK KapLUUHOMbI (3KCrpeccns, NogobHas Ha «AnKUn» nattepH) [4].
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B onucaHHOM cnyuyae cepo3HOI KapLUHOMbI BbICOKOW CTEMEHMW 3/10Ka4YeCTBEHHOCTU
npuaaTkoB matku npu UMX-nccnegoBaHnn K p53 Habnoganocb «<Mo3anyHoe» AfepHoe
OKpalUMBaHMe KNeToK KapLMHOMbI.

MeTop cekBeHnpoBaHuA No CaHrepy ¢ obHapyXeHnem «yKopauusaloLen» myTaLmm
(pa3HOBMAHOCTM HOHCEHC-MyTaLuK) B reHe TP53 B fJaHHOM Cilyyae BbICTYNaeT KOHTPOSb-
HbIM ANA UHTepnpeTaunn pesynstatoB UIMX-nccnegoBaHus, NoaTBepKAaeT rmnoTesy, uto
OKpaluMBaHMe efMHNYHBIX KNETOK KapunHoMbl npun UIMX-nccnegoBaHny € aHTUTENaMn K
P53 MOXeT COOTBETCTBOBATb KapLMHOMeE C ApaniBepHOM MyTaumen B reHe TP53.

CnegyeT TakxKe otTmMeTUTb, Uto BRCA-accoummnpoBaHHble cepo3Hble KapLMHOMbI BbICO-
KOW CTeneHu 3/10KayeCcTBEHHOCTM YacTo XapaKTepur3yloTca MOPPONornyeckumMmn nprsHa-
Kamu, 6ONbLUNHCTBO 13 KOTOPbIX HE BbIABIIEHO B JAHHOM KJIMHNYECKOM CJly4ae, a MMEHHO:
BblpaXeHHasn cTeneHb AfepHOro nonuMopdunsma, obLMpPHbIE YYaCcTKM HEKPO3OB, Hanu-
yne CONUAHO-IHAOMETPUONLHO-NEepexXoaHoKNeTOUHO-NogobHoro (SET) naTTepHa pocTa.
B T0 e Bpemsa oOHapyKeHa BbiCOKaA MUTOTUYECKaa akTMBHOCTb [1].

B 3AKJTIOMEHUE

JaHHbIN KNMHUYECKUIA Cilyyai IeMOHCTPUPYET, Kak B pe3yfbTaTe NpoBefeHns JOMno-
HUTENbHbIX MONEKYNAPHO-TEHETUYECKUX UCCNeA0BaHUN BbIABEH MYTaLMOHHbLIA Npo-
dunb, cootBetcTBYtOWMIN HGOSC, B TO e Bpema mopdonornyeckne npusHakm 1 UMMYHO-
rMcToxMmMmyeckas skcnpeccus 6enka p53 He mornu 6bITb OJHO3HAYHO UHTEPNPETNPOBA-
Hbl KaK OTHOCALLMECA K BbICOKOMY Fpeifly KapLUHOMbI.

Takoe HeCcoOTBETCTBME MOATBEPXKAAET BaXKHOCTb MHAUBMAYANbHOIO Noaxoaa B Ava-
FHOCTUKE, yuyeTa aHaMHeCTUYECKMX JaHHbIX 1 NCMONb30BaHUA METOLOB MOJEKYNAPHON
reHeTUKN B COMHUTESIbHBIX CNyYanXx AfiA NOATBEPXKAEHUA ANarHOCTUYECKON rMnoTesbl.

B cnyvae cepo3HblX KapuMHOM fIMYHMKA CTeneHb 3/10KauecTBEHHOCTM onpegenseT
3bPeKTUBHOCTb NPYMEHeHNA XumMmuoTepanuu, B Tom umcie MAPM-nHrmbutopos, a Takxe
NPOrHO3, YTO NOAYEPKUBAET BaXKHOCTb NPaBUIbHOrO NaToOMOPGhOIOrMyeckoro AnarHo3a.

B paHHOM KnuHMYeckom cnydae, 6narofapa CMeHe AnarHo3a Ha CepO3HYH KapLUHO-
My BbICOKOW CTENEeHN 310KaueCTBEHHOCTN, Y NaLMEHTKN NOABUIICA LWAHC NPUMEHEHUA B
nogaepxuveatolert Tepanuu MNMAPI-uHrméumTopa, 4to Npm ygoBneTBOPUTENIbHOM UCMOSb-
30BaHUM IeKapCTBEHHOrO CpefCTBa NO3BOMNIIO AOCTUYbL perpecca onyxonu Ha 37,5%.
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Pe3soniouna no ntoram CoBeTa 3KCNepTOB Ha TeEMY
«CoBpeMeHHble NOAXOAbl K IeKapCTBEHHOW Tepanum
naymeHToB ¢ MI'YPTTK»

Resolution on the results of the Expert Council
on the topic "Modern approaches to drug therapy
for patients with mHSPC"

MNy6nukyetca npw nogaepxke AO «baiiep».

17 anpena 2025 r. B . MrnHcke, Pecnybnuka benapycb, coctosnca CoBeT aKcnep-
TOB, Ha KOTOPOM BegyLime oHKoyposiorn Poccun n benapycu obcyxganv cloXHble
N OVCKYCCYOHHbIE BOMPOCHI NeYeHNA NauieHTOB C MeTacTaTUYeCK/IM rOPMOHOYYB-
CTBUTEJIbHBIM PaKOM NpeAcTaTeNlbHON Xene3bl, JOCTYMHYI0 Napagurmy Tepanmmn 1
BO3MOXHOCTM ANA YNy4lleHWA KIMHUYECKUX UCXOA0B Ha OCHOBE pe3ysibTaToB UC-
cnepoBaHua ARANOTE.

YyacTHukm CoBeTa SKCNEpPTOB:

1) AnekceeB bopuic flkoBnesunu (npeacenatens CoBeTa 3KCNepPTOB) — 4. M. H., npodeccop,
uneH-koppecnoHaeHT PAH, yueHbin cekpetapb POOY, rnaBHbIi pefakTop XKypHana
«OHKOYypOnorus», 3aMecTuTesib reHepanbHOro AnpeKTopa no HayyHol pabote OIbY
«HMWLU pagnonorun» Munsgpaa PO, r. Mockea;

2) BonkoBa Mapus MropesHa — a. M. H., npodeccop, Kadeapa OHKONOrx 1 NanInaTme-
Hol meanuunHbl uM. AN, Casuukoro OIrbOY AMNO «PMAHIMO» Munsgpasa PO, Bpau-
OHKOJI0T, OHKoNornyeckoe otaeneHue N2 8 IbY3 «fopoackana KNMHUYeCcKas OHKONOrn-
yeckan 6onbHuMLa N2 1» 13M, r. MocKBa;

3) Tnapkos Oner AnekcaHgpOBWY — . M. H., 3aC/y>KeHHbI Bpay PO, 3aBegyowmin otge-
nom TenemeauuUuHcKux TexHonoruin FAY3 «4OKLIO n AM», 1. YenabuHck;

4) 3bipsaHoB AnekcaHap BnagnmmpoBund — O. M. H., uneH npasneHma POOY, npodeccop,
pykooauTenb ObnactHoro yponoruuyeckoro ueHTpa BY3 Ceeppgnosckoli obnactu
«CBepasioBCcKas 06MacTHan KnnHMYeckaa 6onbHuua N2 1», 3aBepytowmii Kadenpor
yponorun OIBOY BO «YpanbCKuii rocyfapCTBEHHbIN MEAULUHCKUIN YHUBEPCUTET,
r. EkaTepuH6ypr;

5) KannuHcknii Anekcen CepreeBud — K. M. H., uneH npasneHua POQY, 3aBeaytowwmin xu-
pyprudeckum otgenom MHUAOW mm. MN.A. TepueHa — dunuana O®IbY «HMUL, pagrnono-
rum» MuHsgpasa Poccun, r. MockBa;
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6) Kanaes Wnbsa Bnagumuposuny — meguuunHckun gupektop AO «baep» n pykosoagutesnb
MegununHckoro knactepa ctpaH CHI, r. MockBa;

7) KenbH ApTem AnekcaHApoOBUY — K. M. H., OHKonor-yposor, oHkonor TAY3 TO MKML|
«MeanunHCKNn ropoa», AOUEHT Kadefpbl OHKONOIKW, Pagnonorim 1 paguotepanmm
OrbOY BO «TiomeHckuin FTMY» MunHsgpasa Poccun, . TioMeHb;

8) KonbinbLos EBreHnii MiBaHOBMY — K. M. H., 3aCny>KeHHbIln Bpay PO, uneH npaBneHus
POOY, 3aBegytownin yponornyeckum otaeneHmnem bY3 OO «KnuHuyeckum oHkonoru-
yecknn gucnaHcepy, r. OMck;

9) MartBeeB BceBonop bopucosuy (npepcenatens CoBeTa 3KCNePTOB) — A. M. H., Npodec-
cop, akagemuk PAH, npe3ugeHT POOY, 3amectuTenb AnpeKkTopa No MHHOBALMOHHOMN
LeATeNbHOCTY, 3aBeaytoLWwmnin oTaeneHmem oHkoyponorun HAW knnHnueckom oHKoso-
rum OrbY «HMWL, oHkonoruu um. H.H. bnoxunHa» MuH3gpasa PO, r. MockBa;

10) CemeHoB AHApelt BnagnmunpoBuy — A. M. H., 3aBefyoLWmnin OTaeneHnem OHKOYPOnorum
OBY3 «/BaHOBCKMIN 06/1aCTHON OHKONOTNYECKUI AnCnaHcepy, I. YiBaHOBO;

11) CykonunHckaa EneHa BnagmmupoBHa — K. M. H., 3aBeflytolaa nabopaTtopuein NpoTueo-
onyxoneBou nekapcteeHHoun Tepanuu, «PHIML OMP um. H.H. AnekcaHgposa», Pecny-
6nvka benapyco;

12)Monaxkos Cepren JIbBoBuY (Npepcenatens CoBeTa SKCNEpPTOB) — 4. M. H., UleH Mpas-
nenma POOY, npodeccop, AUPEKTOP rocyfapCTBEHHOro yupexaeHusa «Pecny6nu-
KaHCKN Hay4YHO-MPaKTUYECKUIN LIeHTP OHKONOrMM U MeQULUHCKON pagavonoruu
um. H.H. AnekcanppoBay, Pecny6nuka benapyco;

13) YcbiHUH EBreHnin AHatonbeBuy — . M. H., uneH npaeneHna POOY, pykosoauTesnb otge-
nenua obwen oHkonormum HUM onkonorumn O®IrbHY «Tomcknin HauMoHanbHbIN Nccneno-
BaTeNIbCKUI MeaNUNHCKIN ueHTp PAH», r. Tomck;

14) WeBuyk MpuHa MycaeBHa — K. M. H., BeAYLLMIA HAYYHbI COTPYAHUK OTAENa OHKOYpPOso-
run, HAW yponorum n nHtepeeHuUmoHHon pagmuonorum nm. H.A. JlonatkuHa — dunnan
OrbyY «<HMUL, paguonorumn» MuHsgpasa Poccum, noueHT Kadegpbl oHkonorun Greoy
BO «PocbumoTtex», r. MockBa.

nugemunonornsa

Pak npepctatenbHom xenesbl (PI1XK) Bbilwen Ha nepBoe MeCcTo No YacToTe BblABAAEMO-
CTu cpean MyxunH B benapycu. B 2024 r. B benapycu 6bino 3apermctprpoaHo 6975 Ho-
Bbix criyyaeB PIMPK. MATUNETHAA BbIKMBAEMOCTb MPU NOKanmM3oBaHHbIX dopmax PIK
pocturaet 96%, ogHaKo AaHHbIA NoKasaTeNb CHMXaeTca ao 37% npwu IV ctagum 3a6o-
neeaHuA [1].

Ha MOMEeHT NocTaHOBKM AnarHo3a y 60bLMHCTBA MYXKUYMH BbIABAAIOT JIOKaIN30BaH-
HbIA UM MeCTHOPACMPOCTPAHEHHDbIV pak NpeacTaTeNibHOW ene3bl, @ OCHOBHOM LieNbto
neyeHus ABNAETCA JOCTUXEHMe CTOMKOro paaukanbHoro sgdekra ¢ NOMOLLbIO XUPYpP-
rMyeckoro BMeLlaTenbCcTea Unu nyyeson tTepanuu [2, 3]. Y 13% My>KunH npu nepBrMYHON
NOCTaHOBKe AnarHo3a BbIABMAIT pak NnpeacTaTesibHON Xene3bl C OTAaNeHHbIMM MeTacTa-
3amu (cMHXPOHHDI 1nn de novo) [2]. Kpome Toro, cBol BKNag B NONynALMIO NaLMeHTOB
C AnccemMmnHMpoBaHHbIM PIXK BHOCUT pa3BuTUe peunanBoB 3aboneBaHMA Nocne pagu-
KanbHOro fleyeHus (BUOXMMMYECKOTO W/WAN KIUHUYECKOTO), KOTOopble PerncTpupyoTca
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y 18-22% nauuneHTOB C NepBUYHON HeMeTacTaTnyeckon dopmoit 6onesHu [3]. Takum o6-
pa3oM, nonynAauuAa MNauMeHTOB C MeTacTaTUYeCKMM FOPMOHOYYBCTBUTESIbHBIM PaKkoM
npepcratenbHon »enesbl (MMYPIX) MHOrouncneHHa n HeogHopoAaHa. BblweckasaHHoe
obycnaBnmBaeT akTyaslbHOCTb MPo6eMbl BbIbOpa ONTUMaNbHOW TakTUKK Tepanum nawu-
eHToB ¢ MIYPITXK [2-4].

JleueHne naUMEHTOB C MeTacTaTMYECKMM FOPMOHOYYBCTBUTE/IbHbIM paKkom
npepcraTenbHOM Xenesbl

Hannune y naumenta MIMYPIXK aBnAeTca nokasaHWem K Ha3HauYeHU0 KOMOUHMPO-
BaHHOW CUCTEMHOW MPOTMBOOMYXONEBOWN Tepanuu, BKOYaloLWen aHgporeHHyo genpu-
BaLMIO (XMpypruyeckas unm MegukaMeHTO3Has KacTpauumsa) ¢ gobasneHnem ofgHOro unu
HeCKONbKKx npenapatos [2, 4-8]. Ha 0oCHOBaHUN KPYMHbIX PaHAOMW3MPOBaHHbIX UCCe-
posaHun (PKN) Il pasbl B KauecTBe peXxMMoB KOMOUHUPOBAHHOW Tepanunn, PEKOMeHA0-
BaHHbIX K NpumeHeHuto npu MIYPITXK, MmoryT ncnonb3oBaTtbcs ABOWMHbIE KOMOMHaALUK C
npUMeHeHNeM UHIIMOUTOPOB aHAPOreHHOro CUrHana — 6rokaTopa ctepongoreHesa abu-
paTepoHa* (B KOMOUHaALMK C NPeAHN30I0HOM) UK aHTUaHAPOreHoB |l noKkoneHna (3H3a-
nyTamupa unm ananytammaa), a Takke TPEXKOMMOHEHTHbIe CXeMbl Tepanumm Ha OCHOBE Lu-
TOCTaTuKa JoueTakcena B KOMOMHaLUKM C AaponyTamnaom munm abupatepoHom* Ha GoHe
aHaporeHaenpuBaumnoHHol Tepanuu (AAT) [2, 4-8]. KombrHauma Tonbko goueTakcena ¢
ALT B KNUHMYECKOWN NpaKTUKe [OHKHA MPUMEHATLCA NPY HaNNUYNKN NPOTMBOMNOKAa3aHUM K
Tepanuu JaponyTaMmmaom nnm abrpatepoHoM®, Tak Kak laHHble CXeMbl XapaKTepu3yoTca
nyywrmmn nokasatenamu spdekTnBHocTH [3, 5, 8]. Pagy nauueHTos c MIYPITXK Takxe BO3-
MOHO Ha3HauNTb KOMOUHMPOBaHHOE JleueHne AUCTaHLUMOHHON lyYeBOl Tepanuen Ha
npegctatenoHyto xenesdy ¢ AQT [2]. AQT B MOHOpeXxunme criegyeT NPUMEHATb TONbKO B
cjlyyae Hanmumua NPOTUBOMOKa3aHUN K KOMOMHPOBAHHOWM Tepanuu Wan Npu oTkase na-
LMeHTa OT Ha3HaueHnsa KombuHauui [3, 5, 8].

HecmoTps Ha WMpoKoe MCNOJSib30BaHME KOMOWHMPOBAHHOW Tepanun B JleYeHuu
MIYPT?K, He Bce MaumeHTbl AOCTWraloT YAOBNETBOPUTENIbHLIX pPe3ynbTaToB JleueHus.
3avactyo npodunb 6€30NacHOCTY 1 BbICOKasA YacToOTa Pa3BUTUA HexXenaTeNbHbIX ABJe-
Hun (HA) He no3BonAlT NPOBOANTL 3GPEKTMBHOE fleueHne NaLuNeHTOB, KOTOPOE Hanpas-
NeHO Ha yBennyeHne NPOAOIKUTENIbHOCTU »KNU3HN U BPEMeHU [0 MpOrpeccupoBaHnA
3aboneBaHuA. MNogbop onNTUManbHON KOMOMHMPOBAHHOM Tepanuy TakKe MOTyT YCNOX-
HATb HU3KWIA COMaTUYECKUI CTaTyC NaLUEeHTOB, BbipaXeHHbI KOMOPOUAHbIA GOH 1 Npo-
BOAVMOE Me[llKaMeHTO3HOe JleueHre No NOBOAY COMyTCTBYOWMX 3abonesaHnii. Bbiwe-
ONMCaHHbIe NPUYMHBI fieNaloT aKTyaslbHbIM BONPOC O BHeAPEeHUN HOBbIX 3GGEKTUBHbIX 1
6e30MacHbIX PeXMMOB B KITIMHUYECKYIO NpaKTuKy [9, 11, 12].

Knaccudumkauyma naunentos ¢ MIYPIMK n nogxopbl K BbiI6opy KOM6MHMpPOBaHHO-
ro pexxuma Tepanum

Ona npaBunbHOro Bbibopa TaKTUKM nevyeHna naumeHToB ¢ MIYPTIXK HyXHO yunTbl-
BaTb PAA BaXHbIX KIMHUYECKMX NapameTpoB. OgHUM M3 TakuMx MNapaMeTpoB ABMAET-
cA 06beM OMyxoNieBON Harpy3kyM COFfacHO KPUTEPUAM, YCTaHOBJIEHHbIM B UCCNeno-
BaHun CHAARTED. CornacHo JaHHbIM KpUTepUAM, NaumeHTbl MoryT ObiTb pa3geneHsl
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Ha 2 noArpynnbl: NayMeHTbl C 60MbWKM U MaNibiIM 06beMOM MeTacTaTUYeCcKoro nopaxe-
HMA (BbICOKaA 1 HU3Kasa MeTacTaTnyeckasn Harpyska). Bbicokol meTactaTnyeckon Harpys-
Ke oTBeuaeT criefiylollee onpeaeneHne — Hannume 4 n 6onee KOCTHbIX MeTacTaTUYECKMX
0uaroB (13 KOTOPbIX Kak MUHUMYM OfMH MeTacTaTUUYeCKUA ouar JIoKanum3yeTca 3a npege-
namMuy KOCTel OCeBOro cKeneTa) U/uav Hannyme BUcLepasnbHbIX MeTacTaTUYeCcKxX o4Yaros
PIK[13].

Kputepun, chopmmpoBaHHble B uccnegosaHmn LATITUDE, nogpasgensoT nauum-
€HTOB Ha rpynnbl BbICOKOrO 1 HU3KOro puUcka nporpeccmpoBaHusa 3abonesaHus. Kpu-
TepuAMN BbICOKOTO prCKa NporpeccrpoBaHma ABnaoTca (2 n 6onee dpaktopa pucka):
>3 meTacTaTMUYeCKUX 04aroB B KOCTAX, Hannume BrcLepasnbHbIX MeTacTa3oB 1 NoKa3aTenb
MmncoHa =8 [14].

MpumeHeHne mynbTdaKTOPHOro Noaxoaa ANA onpeaesieHNA ONTUManbHO on-
yuun Tepanuu nauneHToB ¢ PIK

CornacHO MHEHMIO NaHEeNM 3KCNepPTOB, NPX BbIOOPE ONTUMASIbHON TaKTUKN NleyeHns
B KIUHMYECKOWN MpaKTUKe, NOMUMO obbema MeTacTaTUyYeCckol HarpysKku, BO BHMMaHUe
MOTYT NPUHUMATbCA Apyrure dakTopbl, BKNOYAsA XapaKTepuCTnkm onyxonu (cymma Mmuco-
Ha, HannymMe CUMMNTOMOB NMEPBMUYHON OMYXONN U METACTa30B, OC/IOXHEHNA ONYyXONeBOro
npowecca) n UHAMBKAYaNbHble 0COOEHHOCTM MaLMeHTa, Takne Kak cocToaHne GyHKLMIA
BHYTPEHHWX OPraHoB, CMeKTp COMyTCTBYOLWMX 3aboneBaHui, oxmaaemasa NpPoJomKU-
TEeNbHOCTb »KU3HU 1 COLManbHasa akTUBHOCTb NauuneHTa [3, 12, 15-171.

C pacwmpeHnem AOCTYMHbIX OMNUMIA Tepanuu KNUHMYeckoe coobllecTBo oTMmeuaet
BaXHOCTb YyeTa OMyxXO0JSib-aCCOLMMPOBAHHbIX N MaLMEeHT-acCoLMMPOBaHHbIX GakTopoB
npw BbIbope TaKTUKM NeYeHNA.

Onyxonb-accounmnpoBaHHble GaKkTopbl:

cymma MmucoHa;

06bem onyxoneBoro NopaxeHus;

Hannume CUMMNTOMOB;

OCJI0’KHEHMA ONYX0NIeBOro npotecca.

MaumeHT-accounmnpoBaHHble GpaKTopbI:

KOMOPOUAHDBIN GOH, KOTOPbI MOXET «MepeceKkaTbCsa» C HeXenaTeNbHbIMU ABNEHUAMM:
CHUXeHUe QYHKLUM KOCTHOTO MO3ra, 1eBOro XeNyaouka — nmeeT ocoboe 3HauyeHue
Npwv Ha3Ha4YeHUN JoLeTakcena;

" rUNepMmnHEpPaNKopTULM3M, CyOKOMNEHCMPOBaHHaA cepeYHasn HefloCTaTOYHOCTb, ca-

XapHbl grMabeT — abnpatepoH;

B OTfenbHble Cy6KOMMEHCMPOBaHHbIE HEBPOJIOrMYECK/Ee HapyLIeHNA — aHTUaHAPOreHbI

Il nokoneHwus;

Tepanua conyTcTBytoLnX 3abonesaHuni;

oXngaemas NPOAOIKUTENBHOCTb XU3HN;

CTW/b XW3HN.

Bcnepctere pasnuualownxca xapakTepucTuk OCTYMNHbIX NpenapaToB AaHHbIA Noj-
X0p[ MO3BONUT BblOpaTb ONTMMaNbHY KOMOMHaLMIO ANA OOCTUXEHUA MaKCMManbHOro

maTepuane CoaepXnTcsa NH MaLm: Xemax 1031 HUA, H rmcTpu HHbIX X
* B maTepuane coge ca OpMaLMA 0 CXemax A03NPOBaHNA, He 3apernc oBa B Pb

«EBPA3NCKMIN OHKONOTUYECKNI KypHan», 2026, Tom 14, N2 1 143

HA NEPBYI0 HA CNEAYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO



Pe3sontoums no ntoram CoBeTa 3KCNEPTOB Ha TeMy
«CoBpeMeHHble NoAXOAbl K IeKapCTBEHHOW Tepanun nauyneHTos ¢ MIYPITXK»

TepaneBTNYeCKoro 3¢p¢peKTa, HNBENNPOBATb BO3MOXKHbIE HeXXenaTeslbHble ABMEHNA 1N U3-
6exaTb PMCKa Pa3BUTUA MeEXNEKAPCTBEHHbIX B3aumoaencTemii [3,9, 12, 15-17].

Mpenapart paponytamupg

Japonytamup ABnAeTcA BbICOKOAPUHHBIM CENEKTUBHBIM UHIMOUTOPOM aHIApPOreHo-
BbIX PELIENTOPOB HOBOIO MOKOJIEHA, KOTOPbIV OTAIMYAETCA N0 CBOVM CTPYKTYPHbIM Mose-
KynApHbIM 0CO6EHHOCTAM OT APYruX NpenapaTos JaHHOIO dapmMaKkosIorMyeckoro Knacca
1 obnagaeT HU3KOM CNOCOBHOCTBIO MPOHKKaTb Yepe3 remaTosaHUedanmuecknii bapbep, a
TaKXKe OrpaHNyYeHHbIM NOTEHLUMANOM [NA Pa3BUTUA HeXenaTeNbHbIX MeXJIeKapCTBEHHbIX
B3anmopaencteum [10, 11].

MNepeuncneHHble KNMHMYECKME NperMyLLecTBa NO3BOMIAIOT PaCLLUMPUTb BO3MOXHOCTU
neyeHnA NONynAUMK NaLmMeHToB C Nporpeccupyowmnmn dopmamu PIK, B Tom uncne na-
LMEeHTOB C COMyTCTBYOLWMMM 3aboneBaHUAMUN 1 nonunparmasmeit. PaHee B nccneposa-
Huw [l da3bl ARASENS y naumeHToB ¢ MIYPIXK npu npumeHeHun KombuHauumn gapony-
Tamng naoc AT n goueTtakcen oTMeYanochb CTaTUCTUYECKM 3HAUMMOE CHIKEHME prCKa
cmepTu Ha 32,5% no cpaBHEHMIO CO CTaHAAPTOM Tepanum — fouetakcenom + AT, a Takxke
yBefinyeHne BpemeHu 1o NporpeccmpoBaHmns 3aboneBaHnsA BHe 3aBUCMOCTM OT NPUHag-
NEXHOCTY NaLMeHTOB K NoArpynnam no obbemy 3aboneBaHnA Unn prcky Nporpeccnpo-
BaHuA [18]. MpumeHeHne KombuHaumm gaponytamug niatoc AT TakKe XxapaKkTepu3oBa-
NOCb ynyuylleHneM BbiKMBaeMoCTn 6e3 MeTacTasnpoBaHuaA 1 obLen Bbixnsaemoct (OB)
no cpaBHeHuo ¢ Tonbko AT y NaUMeHTOB C HeEMeTacTaTUYeCKUM KacTpauoHHO-pe3u-
CTEHTHbIM pakoMm npeAacTaTesibHon »enesbl (HMKPPIXK) 1 BpemeHem yaBoeHMA npocTaT-
cneuyndunyeckoro aHtTureHa (BYNCA), paBHbiM 10 MecaLam 1Unm MeHee UX B CCNeAoBaHNN
Il pa3bl ARAMIS [19]. B 060oux nccnegoBaHmaAx yactota HA 1 npekpalieHns neyeHma ns-3a
HA 6bina cxoxen mexay rpynnamu, 4To roBOPUT O BbICOKOI AONTOCPOYHON NEPeHOCMMO-
CTV KOMOUHMPOBaHHOW Tepanuun ¢ NprMeHeHrem gaponyTtamuaa [18, 19]. Mo3utueHble
KNUHU4Yeckune pesynbtatbl nccnegosaHuii ARAMIS n ARASENS nocnyxmnu ocHoBaHueM
ana peructpaumu npenapata B PO, a Takxe cTany noBoAoM AJj1a NPoJoKeHUA nccneno-
BaHMA HOBbIX NOKa3aHW Npenaparta gaponytamug B nccnegosarmm Il asol ARANOTE*
no oueHke npoduneinn 3¢PeKTMBHOCTN 1 He3onacHOCTM KOMOMHaUUM faponytamuga
AOT y naymenToB c MMYPIXK 6e3 nobaBneHna xummnotepanuu [20, 21].

[AunsaitH n xapakTepucTukn nauneHToB B uccnegosaHuvm ARANOTE

ARANOTE - mexpyHapoaHoe paHAOMU3UPOBaHHOe ABOMHOE cnenoe nnaue6o-KoH-
Tponupyemoe nccnegosanue lll dpasbl. iccneposaHne npoxoguno B 133 nccnegoBatenb-
CKUX LieHTpax B 15 cTpaHax A3un, JTaTuHckon Amepuku, EBponbl, KOxxHON AGprKK, a Takxke
B ABcTpanuu, Hoeon 3enaHann, KaHage, BKAoYas LeHTpbl, Haxoaawmeca B PO. Bcero B
Poccum B uccnepoeanme ARANOTE 6bin10 paHAOMM3MPOBaHO 82 NaUMeHTa, YTo ABNAeTCA
3HauMMbIM BKJTalOM POCCUIACKMX McCefoBaTenen B n3yyeHre npenaparta. Miccneposa-
HYe NPOBOAUNY B COOTBETCTBUM C NPUHLMNaMU XeNbCUHKCKOW feknapaumm n Pykosoa-
CTBOM M0 Hafinexalluen KNMHN4Yeckon npaktnke MexgyHapoaHoi KoHbepeHun no rap-
MOHU3aLUN.
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B nccneposaHne ARANOTE BKnouanucb B3pocsble nauueHTbl B Bo3pacTte 18 net un
CTaplue, y KOTOpbIX MMCTONOMMYECK/ UIu LUTonornyeckn sepndurumposaHa ageHokap-
LUMHOMa MpeAacTaTesibHONM »Kenesbl, a MeTacTaTnyeckasa ¢popma 3aboneBaHus Obiia nog-
TBEPX/EHa C NOMOLLIbIO CTaHAAPTHbLIX METOOB BU3Yann3aLMOHHbIX NCCNIeJOBaHWI NyTeM
LeHTpann3oBaHHON OLeHKN. Y NaLMeHTOB, COOTBETCTBYIOLNX KpUTepUAM 0T60pa, OLieH-
Ka obuiero coctosHuA no wkane BoctouHon o6beaMHEHHON OHKOMOrMYECKOW rpynnbl
(ECOG) cocTtaBnana 0-2 6anna, 6bina coxpaHeHa Hagnexalyasa GyHKUMA KOCTHOTO MO3ra,
neyeHn 1 NoOYEK N OTCYTCTBOBaIM NPOTMBONOKa3aHmaA K AT (nauneHTbl Mornm nonyyatb
ALT B TeyeHune 12 Hegenb nocne paHgommsauyum). MaymeHTbl NCKNIOYaNNChb U3 CCnego-
BaHMA, eCNN Y HUX BbINy ANarHOCTUPOBaHbI MeTacTaTMYeCKe o4aru ToNIbKO B permoHap-
Hble numdaTnueckme y3nbl, GeHOMEH «CynepcKaH» Ha MCXOAHOM YPOBHE WS eC/iv OHU
nonyyYyanu MHrIMOGUTOPbI aHAPOreHOBOro CUrHana NMMbo XMMMoTepanuio No NoBogy paka
npepctatenbHoi »enesbl. Moarpynnsl B nccnegosaHnn ARANOTE onpepenanv no o6b-
emy 3aboneBaHuA B cooTBeTCTBUN C Kputepuamm CHAARTED.

Tun AT BbibMpanca Ha ycMoTpeHue nccnefoBatenel (@roHUCT AW aHTaroOHUCT ro-
HaZOTPOMHOIO PUN3UHT-TOPMOHA UAN OPXMIKTOMUSA) U MOT ObITb Ha3HAUYeH B TeYeHne
12 Heflenb O Havana nccnegyemoro neyeHus.

MauneHTOB PaHJOMM3MPOBANN B COOTHOLLEHMW 2:1 ANA NONyYeHWA leYeHns Japony-
Tammngom 600 mr 2 pa3a B CyTKMU unu nnaue6o n cTpatmuduumnpoBani no Hannumio BUC-
LepanbHbIX MeTacTa3oB U MCNOJIb30BaHMIO MpeflecTByiollein MecTHOM Tepanuu. Bce
naumeHTbl NoMlyYanu nccriegyemMblii npenapar [0 PajuosiorMyeckoro NporpeccnpoBaHna
3aboneBaHuA, HeNpremneMoln TOKCMYHOCTY, Hayana HOBOW MPOTUBOOMYXONEBON Tepa-
NUK, peleHns NauneHTa Uy Bpava NPeKpaTUTb JlIeueHne Un Jo npekpaLleHna npume-
HeHuA nccnegyemoro npenapata 6onee yem Ha 28 gHeln noapsAa. NepBrYHON KOHEYHON
TOUYKOM Obll MOKasaTenb BbPKMBAEMOCTUM 6e3 paanonormyeckoro nporpeccupoBaHnA
(pBBIM). OueHka Nnpon3sBogMnacb Ha OCHOBAHUMW LEHTPANN30BaHHOWN NPOBEPKN AaHHbIX
CTaHAAPTHbIX BU3Yann3aLMOHHbIX METOAOB UCC/IeJOBaHWI 1 UCMOMb30BaHNA KpUTepues
oueHkun otBeTa PCWGS3. pBBIl onpegenann kak Bpems oT paHAOMMU3aL M1 Ao NePBOro Ao-
KyMeHTanbHOro NOATBEPXAEHNA PaANoIorMyeckoro nporpeccnpoBaHnsa 3abonesaHnsa B
MAFKUX TKaHAX UK KOCTAX WA CMePTU NO 060 NpUUmnHe.

BTOopuUHbIMI KOHEUHbIMU TOUKaMK 6binn nokasaTtenu OB, Bpems fo Havyana nocnepy-
foLLe CUCTEMHO MPOTMBOOMYXONEBOW Tepanuu, paka npeacTaTeslbHOW Xenesbl, Bpemsa
fo pa3sutua MKPPITXK, Bpema 0o 6MOXMMMYECKOro NPOorpeccupoBaHia Ha OCHOBaHUM
YPOBHA NpocTaTnyeckoro cneundunueckoro aHTureHa (MCA), yactoTa JOCTUNKEHUA YPOB-
HA MCA <0,2 Hr/mn, Bpems Ao NporpeccrpoBaHma 60nu, a Takxke npodunb 6esonacHoCTy.
HexenaTenbHble ABNEHMA OLIEHNBaNM OT MOMEHTa NONyYeHUsA NepBon Ao3bl nccienye-
Moro npenaparta o 30 AHel nocne NonyyYeHus nocsefHen Jo3bl U KnaccuduumpoBanm ¢
NCMNOJIb30BaHNEM OOLLNX TEPMUHONOTNYECKUX KPUTEPUEB AN1A HEXKeNaTeSIbHbIX ABEHNIA
HauunoHanbHOro OHKONOrMYeCckoro MHCTUTYTa, Bepcua 5.0.

CTaTNCTUYECKYI0 3HAUMMOCTb BTOPUYHbBIX KOHEUYHbIX TOYEK OLeHMBanu C NOMOLLbIO
nepapxmyeckor No3TanHou OLEHKM TONIbKO B TOM Cily4yae, ecii NepBUYHAsA KOHeuHas
TOYKa AOCTMrana CTaTUCTMYECKON 3HauMmocTu. AHanm3 nokasatens OB nposenu nocne
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Pe3sontoums no ntoram CoBeTa 3KCNEPTOB Ha TeMy
«CoBpeMeHHble NoAXOAbl K IeKapCTBEHHOW Tepanun nauyneHTos ¢ MIYPITXK»

TOro, Kak nepBMYHan KOHeYyHas Touka — nokasatenb pBBI1 — goctur ctatnctmyeckom 3Ha-
YMMOCTM Ha 3Tane NPOMEXYTOYHOro aHanm3a. OrHanbHbIN aHanu3 nokasatena OB Gyger
npoBefeH Nocsie BOSHNUKHOBEHUA NpnbansnTenbHo 180 cobbIThIA.

C mapTa 2021 r. no aBryct 2022 r. 66111 paHAOMM3NPOBaHbI 669 nauneHToB: 446 na-
LUMeHTOB ANA Nony4yeHua gaponyTamuaa v 223 ana nonyyeHus nnaueb6o, oba Buga ne-
YyeHUs nNpuMeHann Ha ¢oHe npogomkatowenca ALAT. [emorpaduyeckme n UcxopHble
XapakTePUCTUKN NaumneHToB Obinn xopoLo cbanaHCMpoBaHbl Mexay rpynnamm neyeHus
(tabn. 1). MegmaHa (ananasoH) Bo3pacTa NauueHToB coctaBuna 70 (43-93) nert, 31,2%
naLMeHTOB OblfIN MOHIONTIOMAHON pachbl, a 9,7% — HerpougHoN. Y 60NbLUMHCTBA NaLUMEH-
TOB OLEHKa 06LLero CoCToAHNS Mo LWKane BocTouHo o6beanHEHHON OHKONOrMUYecKkom
rpynnbl (ECOG) coctasnsana 0 (49,8%) nnn 1 (47,2%) 6ann, a y 68,3% naumeHToB cymma
MmucoHa 6bina 8 6annos unu Bbiwe. MegnaHa 3HaveHus NCA Ha ICXOJHOM YPOBHe COCTaB-
nAana 21,3 Hr/mn (nocne Havana npumeHeHua AT B TeyeHne npegbigywmx 12 Hepenb).

Ta6bnuua 1

XapakTtepuctuku nayneHToB B uccnegosaium ARANOTE

Table 1

Patient characteristics in the ARANOTE study

XAPAKTEPUCTUKU NMALUMEHTOB

MNALEBO + AAT (N=223)

HIIS NePBOHAYaNbHOrO AnarHo3a, n (%)

Bo3pacT, MegnaHa (gmana3soH), net 70 (43-93) 70 (45-91)
EBponeoungHas 251 (56,3) 125 (56,1)
MoHronounaHas 144 (32,3) 65 (29,1)
Paca, n (%)
HerpougHas 41(9,2) 24(10,8)
Opyras 10 (2,2) 9 (4,0)
A3na 141 (31,6) 63 (28,3)
Pervion, n (%) JNaTnHckaa Amepuka 119 (26,7) 72(32,3)
EBpona n ocTanbHble 186 (41,7) 88 (39,5)
CTpaHbl Mupa
0 235(52,7) 98 (43,9)
0OC no EGOG, n (%)
1-2 211 (47,3) 125 (56,1)
Cymma nMuncoHa >8 Ha MOMEHT yCTaHOBe- 311 (69,7) 146 (65,5)

MNCA B cbIBOpOTKE, MefiMaHa (ananasoH),

21,4 (0,02-15,915)

21,2(0,02-8533)

Hr/mn

MerTacTasbl Ha Mmo-

MeHT ycTaHoBnie- | [la—de novo 317 (71,1) 168 (75,3)
HVIS NepBOHaYasb-

”°§° Amarnosa, HeT - peungve 100 (22,4) 45 (20,2)
n (%)

O6bem 3abonesa- | bonblwon 315(70,6) 157 (70,4)
HuA, n (%)a Manbiit 131 (29,4) 66 (29,6)
BucuepanbHble Ha 53(11,9) 27 (12,1)
meTactasel, n (%) | Her 393 (88,1) 196 (87,9)
Mpeplwectsytowan | [a 80(17,9) 40(17,9)
MeCTHas Tepanus,

n (%) Her 366 (82,1) 183 (82,1)

maTepuane CoaepXnTcsa NH MaLm: Xemax 1031 HUA, H rmcTpu HHbIX X
* B maTepuane coge ca OpMaLMA 0 CXemax A03NPOBaHNA, He 3apernc oBa B Pb.
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MeTacTaTnyeckme nopakeHns Ha aTane NoCcTaHOBKM AnarHosa PIMXK (de novo) Habntoaa-
nncby 72,5% naumeHToB, a BucLepasbHble MeTacTasbl Npu LeHTPann3oBaHHOW NpoBepKe
6b111 06HapyxeHbl y 12,0% naumeHToB. Ha gaTy okoHuYaHua c6opa AaHHbIX AN npome-
XKyTOuHOro aHanmsa (7 nioHa 2024 r.) megraHa NPOAOIKUTENBHOCTA JlIeYeHUA COCTaBU-
na 24,2 mecAua B rpynne gaposytammupa rno cpasHeHuto ¢ 17,3 mecAua B rpynre niave-
60, Npy 3ToM 60sbLIAA YacTb NaLUMEHTOB B rpynne gaponytamuaa (53,8%) npogonxana
nonyyatb Uccrefyemoe neveHne no cpaBHeHWo ¢ rpynnoi nnauebo (28,3%). MeguaHa
BpemeHu nocnegyoulero HabnogeHus coctaBuna 25,3 mecsAua B rpynne gaponyTammaa
n 25,0 mecaua B rpynne nnavebo.

Pesynbratbl 3¢ pekTuBHOCTU B ccnegosaHum ARANOTE

MepBnyHaa KOHeYHaA Touka. AHanu3 nokasatena pBbI nposogunmn nocne Toro, Kak
y 222 nauneHTOB 3aperncTprupoBanu gaHHoe cobbiTre. BaXkHO OTMETUTb, YTO oA nayu-
€HTOB B rpynne gaponytamuga 6bina meHbue (128/446; 28,7%) no cpaBHEHWIO C rpynnom
nnaue6o (94/223; 42,2%). Tepanua gaponytammugom B KombuHauum ¢ AT ctaTucTnyecku
3HauyMMo ynyulumna nokasatenb pBbIl, cHMXaa pucK pagnonornyeckoro Nporpeccmpo-
BaHMWA UM cMepTy Ha 46% no cpaBHeHuio ¢ rpynnon nnavebo + AAT (OP 0,54 [95% AU
0,41-0,71]; P<0,0001; pwuc. 1), npu 3Tom MegmaHa pBBI1 B rpynne gaponytammga He 6bina
JOCTUTHYyTa No CpaBHeHUIo C MefiraHon 25,0 mecsua B rpynne nnaue6o.

KnnHunueckas nonb3a ot gobaBneHus gaponytamuga K A[IT B OTHOLIEHMM NOKa3aTesna
pBBI1 6bina ycTonuMBO BO BCeX NpefBapuTeNibHO onpeaesieHHbIX Noarpynnax naumneH-
TOB, BK/toYadA naumneHToB ¢ MITYPIXK ¢ 6onbwinm n manbim o6bemom 3aboneaHma (puc. 2).

BropuuHble KOHeUYHble TOUKU. Ha faTy okoHUYaHMA cbopa AaHHbIX ANA NPOMEXKYTOY-
Horo aHanm3a 6b1no 3aduKkcnpoBaHo 163 ciyyas netanbHoro ucxopa (103/446 (23,1%) B
rpynne gaponytammaa u 60/223 (26,9%) B rpynne nnaue6o). Pe3ynstathl aHan13a noka-
3aTena OB yka3biBanu Ha nosb3y NpYMeHeHWA JaponyTamuaa no CpaBHEHNIO C FPYNMown
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Puc. 1. PesynbTraTbl nepBUYHOI KOHEYHOI TouKu pBBI
Fig. 1. Results of the primary endpoint rPFS
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Mokasatens pBEIN 8 noarpynne high vol. Mokasatens pBEIN 8 noarpynne low vol.
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Puc. 2. NMokasartenb pBBI B nogrpynnax B 3aBUCMMOCTN OT 06bema 3ab6oneBaHmnsA
Fig. 2. The rPFS rate in subgroups depending on the disease volume

nnaue6o (OP 0,81 [95% AW 0,59-1,12]). YBennueHne NpoaoKUTENbHOCTY »KU3HW Habo-
[anocb HECMOTPSA Ha TO, YTO 6oJNbLIas fONA NAaLMEHTOB B rpynne nnauebo (42,5%) nony-
Yana nocnefyoLLyio MPOAJIEBAIOLLYIO XM3Hb NPOTUBOOMNYXONEBYIO Tepanuio, B OCHOBHOM
JoueTakcen, Torga Kak B rpynne faponytamupa Tonbko 32,5% nonyyanu nocneayoLlyto
Tepanuto. [permyLyecTBa Tepanvm aponyTaMMaom Habnohanuch 1 No Bcem Apyrum BTo-
PVYHBbIM KOHEYHbIM TOUYKaM, @ UMeHHO BpemMa o pa3sutua mKPPITXK (OP 0,40 [95% AU
0,32-0,51]) u Bpemsa go BMOXMMMYECKOTO MPOrpeccMpoBaHmnsa Ha OCHOBAHMU AUHAMUKN
ypoBHs NCA 6biiv 6osbLie Npy NPUMEHEHNN AapOoJlyTamMmnZa No CPaBHEHMIO C Mauebo
(OP 0,31 [95% W 0,23-0,41], puc. 3).
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Bpema ¢ MOMEHTA PAHAOMH3ALMM, MeC.
KONW4ECTEO NALMEHTOE C PUCKOM
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MnayeGo 223 195 158 130 102 @81 67 54 36 20 9 2 0 0

Puc. 3. Pesynbratbl NoKasaTtenisa BpemeHN nporpeccupoBaHus no yposHio MCA
Fig. 3. Results of the progression time indicator by PSA level

* B MaTepuane CofepnTCA MHGOPMALMA O CXeMax [O3MPOBAHUS, He 3aPerncTpupoBaHHbIX B PB.
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Puc. 4. Pesynbratbl nokasarensa cHmkeHns yposHs MNCA <0,2 Hr/mn
Fig. 4. Results of the PSA level reduction indicator <0.2 ng/ml

BakHbIM MapkepoM 3dPeKTUBHOCTU UccrefyeMon Tepanumn 6bino To, UTO B rpynne
JaponyTtammpa ropasfo 6onbliuee KONMYECTBO NaLMEHTOB JOCTUINN CHVXEHNA YPOBHA
MNCA <0,2 Hr/mn B nto6oe BpemMaA B TeUeHne nepuroga neveHns (62,6%) No cpaBHEHUIO C
naumeHTamu B rpynne nnaue6o (18,5%) (puc. 4).

Bpems go Hauyana nocnegyouleil cucTeMHon npoTueoonyxonesoi Tepanun (OP 0,40
[95% M 0,29-0,56]) n Bpema go nporpeccuposaHus 6onm (OP 0,72 [95% [N 0,54-0,96]),
3HauMMmble OnA NauMeHTa KOHeUHble TOUKU, TakKe AeMOHCTPUPOBaNM NpeumyLiecTsa B
rpynne gaponyTamuaa no cpaBHeHUIo ¢ rpynnoi nnauebo (tabn. 2).

Ta6bnuua 2

PesynbTaTbl BTOPMYHbIX KOHEUYHbIX TOYEK B uccneposaHnm ARANOTE
Table 2

Results of secondary endpoints in the ARANOTE study

Mnaue6o (n=223)
KoHeuHas TouKa TpaTtnduumposaHHoe OP

n (%) Mepnana, NEII78:17))

mec.

OB 103(23,1) HA 60 (26,9) HO 0,81(0,59-1,12)
Bpemsa go MKPPITK 154 (34,5) | HO 143 (64,1) | 13,8 HEH 0,40 (0,32-0,51)
Bpems go nporpec- ~
cnposaHusa no NMCA 93(209)  HA 108 (484) 16,8 HH 0,31(0,23-0,41)
Bpems go Hauana
nocnepyoLien
cmcTeMHol Tepanun | 68 (15,2) HAO 74 (33,2) HO — 0,40 (0,29-0,56)
paka npegcratesb-
HOW »ene3bl
Bpewn po nporpec- 154 578 1 79(354) 299 -y 0,72 (0,54-0,98)
cupoBaHua 6onm

0,1 1 10

* B MaTepuane CofepXMTCA MHGOPMALMA O CXeMax [O3MPOBAHUS, He 3aPerncTpUpPoBaHHbIX B PB.
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NokasaTenn npo¢puna 6esonacHoOCTU

O6was vacTtota HA, HA cteneHn 3, 4 nnu 5, a Takke cepbesHblx HA Gbina cxoxen
mexay rpynnamu (taén. 3). bonbwnHcteo HA 6binun 1-n unm 2-n cteneHn (gaponytamung
55,5%; nnaue6o 54,3%). HexenaTenbHble ABNeHNA 3-1 unu 4- cteneHn Bo3HuKNN y 30,8%
1 30,3% naumeHTOB, NOMyYaBLINX AaponyTamug 1 nnaue6o, cootBeTcTBeHHO. Cepbe3Hble
HA 6binn 3apernctprpoBsaHbl y 23,6% nauveHToB B rpynne gaponytamuga u'y 23,5% na-
LMeHTOB B rpynne nnaue6o (cm. Tabn. 3). CTonTt oTMETUTb, UTO B rpynne nauMeHToB, Nony-
YaBLIMX JaponyTaMu, YacToTa OTMeHbl Tepanum n3-3a pa3sutuna HA (6,1%) 6bina Huxe,
yeMm y NaLUmeHToB, NosyyasLmx nnauebdo (9,0%).

EpmHcTBeHHbIMM Hfl, yacToTa KOTOpbIX B rpynne gaponyTamupa npesbiwana 10%
1 Gbina conoctaBrMa Mexay rpynnamu, 6oy aHemms, apTpanrua n MHGeKL A MoYeBbl-
BOAALMX NyTei. Toraa Kak B rpynne KOHTPOA YacToTa peructpaumm takmx HA, kak 6onb
B cnviHe 1 601b B KOCTAX, NpeBbiwana 10% v Habnoganach valle, Yem B rpynne gapony-
Tamupa (taon. 4).

YacToTa HA, accouumnpyembix ¢ NprMeHeHeM APYrnxX MHIIMOUTOPOB aHAPOreHOBbIX
peuenTopoB, 6bia conoctaBMmMon Mexay rpynnamu B nccnepgosaHun ARANOTE, uto
roBOPUT O BbICOKOM 1 OTnmMyatolemca ot apyrux uAP Il nokoneHna npodune 6esonac-
HOCTU npenapaTta gaponytamug. Tak, fobaBneHve pgaponytamupa K ctaHgapTHon AAT
He yBeNMUYMBaO YacToTy CepAeYHO-COCYANCTbIX HAl, KoTopble cO3AaloT 3HauMMble PUCKN
Ana noxunbix naumeHToB ¢ PIMK. YacTtoTta pernctpauumn BO3HUKHOBEHNA apTepuranbHON

Ta6bnuua 3

YacToTa perncrpauunm HexenatenbHbIX ABNeHU B uccnegosaHun ARANOTE
Table 3

Rate of adverse events in the ARANOTE study

HA, kon-Bo nauuneHToB (%) Mnaue6o + AAT (N=2212)
TMio6bie HA 405 (91,0) 199 (90,0)
CepbesHble HA 105 (23,6) 52(23,5)
HA 3-4-ih cteneHn 137 (30,8) 67 (30,3)
HA 5-1 cteneHn 21(4,7) 12(5,4)
Ta6bnuua 4
HeXenartenbHble ABIEHUA C YAaCTOTON permcTpauum =10%
Table 4

Adverse events with a frequency of =10%

Mnaue6o + AAT (N=2212)
HA, n (%) . 3-nunn
Jlio60ii cTeneHn .
4-i cTeneHn
AHemuA 91 (20,4) 14 (3,1) 39(17,6) 8(3,6)
ApTpanrusa 55(12,4) 5(1,1) 25(11,3) 0
MH¢§KuMﬂ MOUYEBbIBOAALMX 52(11.7) 8(1,8) 17.7,7) 1(05)
nyTew
bonb B cnuHe 43 (9,7) 5(1,1) 23(10,4) 2(0,9)
bonb B KOCTAX 33(7,4) 9(2,0) 27 (12,2) 3(1,4)

maTepuane CoaepXnTcsa NH MaLm: Xemax 1031 HUA, H rmcTpu HHbIX X
* B maTepuane coge ca OpMaLMA 0 CXemax A03NPOBaHNA, He 3apernc oBa B Pb
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Puc. 5. YacToTa perncrtpayum HexkenartenbHbIX ABMEHNIA, aCCOLMNPYIOLNXCA C Tepanueil tHrM6uTopamn
aHAPOreHOBbIX peLenTopos
Fig. 5. Frequency of adverse events associated with androgen receptor inhibitor therapy

runepTeHsumn coctasuna 9,4% B rpynne gaponytamuga 1 9,5% B rpynne KOHTPOsA COOT-

BeTCTBEHHO. Heo6xoaMmMo oTMEeTUTb, UTO Takoe Hf, Kak yTomiAemMocTb, KOTopoe 3a4acTyto

YXYALaeT KauecTBO »KU3HM NaLUeHTOB, Takxe Habnodanocb pexe (5,6% no cpaBHeHWUIo

C 8,1%) B rpynne gaponyTamuza no CpaBHeHWIO ¢ rpynnoii nnauebo (puc. 5). MaumeHTbl ¢

CyAoporaMm B aHamMHe3e He UCKIIoYanmcb U3 nccnefoBaHus, HO CnyvyaeB PasBUTUA Cyfo-

por B uccnepgoBaHun ARANOTE 3apernctpupoBaHo He 6bisio.

B ¢BA3U C BbllecKa3aHHbIM yyacTHUKamy CoBeTa 3KCMepPTOB Obin CAeNaHbl cnepyto-

e BbIBOAbI.

1. TMonynAauua naymneHToB ¢ MIMYPIK mHOrouncneHHa n HeogHopogHa. HecMoTpA Ha go-
CTyMHble ONuMyY KOMBMHUPOBaHHOW CUCTEMHON Tepanumn, MHOorAa pe3ynbTaTbl neye-
HWA JaHHOW KOropTbl NAaLNEHTOB OCTalOTCA HEeYAOBNEeTBOPUTENbHbIMU.

2. CywecTtByeT NOTPeBHOCTb B PacClUMPEHMN BO3IMOXHOCTEN KOMOVMHUPOBaHHOW Tepa-
nyn ANA NALMEHTOB C Bblpa)KeHHbIM KOMOPOUHbIM GOHOM, MOJTyYaIoOLWKX PA3SINUHbIE
neKapcTBeHHbIe NpenapaTbl B CBA3M C CONYTCTBYOLWMUMN 3ab0neBaHNAMM.

3. HasHauyaemas Tepanua y naumneHToB ¢ MIYPIK fonkHa 6biTb HanpaBneHa Ha yBenu-
yeHve obLieln BbIXKNBAaEMOCTUN Y BPEMEHM 10 Pa3BUTUA KaCTPaLVOHHO-PE3UCTEHTHON
cTagun 3aboneBaHns, HO TaKXKe EMOHCTPMPOBaTL GNaronpUATHLIN 1 ynpaBnaemblii
npo¢unb 6e30nacHOCTN.

maTepuane CoaepXnTcsa NH MaLm: Xemax 1031 HUA, H rmcTpu HHbIX X
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Pe3sontoums no ntoram CoBeTa 3KCNEPTOB Ha TeMy
«CoBpeMeHHble NoAXOAbl K IeKapCTBEHHOW Tepanun nauyneHTos ¢ MIYPITXK»

4. BPKW Il pasbl ARANOTE komburHaumsa gaponytamuga v AT nokasana npenmyLlecTso
no cpasHeHunto ¢ AIT B MOHOpEeXMMe Mo NePBMYHON KOHEYHOI TOUKe — NoKa3aTesnto
pBbBI1, a Take KNUHU4YecKne npemmyLLecTBa No BTOPUYHbIM KOHEUYHbIM TOUKaM, B TOM
yncne no BpemeHn ao MKPPITK 1 nporpeccuposaHns 60nu, KoTopble ABNAIOTCA 3Ha-
YMMbIMW AN1A NaLMEHTOB.

5. KombuHauusa paponytammaa n AT npogeMoHCTpupoBana 6naronpuAaTHbIN U ynpas-
naembin npodunb 6esonacHocTu. [lobaBneHve gaponytammaa k AAT He xapakTepu-
30BanoCb yBenmMyeHmem 4vactoTbl peructpaumm HA. OTmeHa npoBogumon Tepanuu
perucTpupoBanach pexe B rpynne gaponytamuga, 4em B rpynne nnauebo.

6. lMokasaHue npu MIYPIXK npenapata gaponyTammaa oxngaerca K permctpaumm B Pe-
cnybnuke benapycb B Hauane 2026 ropa.

7. PekomeHJOBaHO BK/OUYEHME Te3Mca O Ha3HaueH KOMOMHaLMn JaponyTamma nioc
AAT y naumenToB ¢ MIYPIXK B «ANropnTMbl ANAarHOCTUKN N NeYeHNn 310KavyecTBeH-
HbIX HOBOO6Pa30BaHWIA» ANA paclMPEeHNA BO3MOXHOCTEN Tepanum aHHOW KOropTbl
nauuneHToB.
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HA NEPBYIO

MPABUJIA AN1d ABTOPOB, MJIAHUPYIOLLUX NYBJIMKALUIO B >KYPHAJIAX U3 ATEJ/IbCTBA

«[MMPO®ECCUOHAJIbHBIE U3AAHUA»

C noppo6Ho Bepcmen 1 npumepamu opopmneHns
CTaTbM MOXXHO O3HAaKOMUTbCA Ha caiiTe recipe.by.

B »ypHane ny6nunKyoTca opuriHanbHble cTaTby, Onu-
CaHMA KNMHNYECKMX HabMIOAEHUIA, neKunn 1 0630pbl nnTe-
paTypbl.

KypHan paccmaTpuBaeT maTepuasnbl OT aclMPaHTOB,
covcKaTeneln, AOKTOPAHTOB, CMELMaIMCTOB N SKCMEPTOB.

MNpepcTaBneHne cTaTby B XypHan NoapasyMeBaeT, uTo:

CTaTbs He Gblnia OMy6VMKOBaHa paHee B ApYroM XypHarne;
B CTaTbA HE HAXOAUTCA Ha PaCCMOTPEHU B APYTOM XKypHane;

BCE COaBTOPbI COMMacHbl C NybnuKauven Tekylien

BEpCUM CTaTbu.

Mepen oTnpaBKol cTaTby Ha paccmoTpeHue ybeau-
Tecb, yto B daine (pannax) cogepuntca Bca Heobxogmmas
nHbOpMaLMA Ha PYCCKOM M aHIIMINCKOM A3blKax, yKa3aHbl
NCTOYHUKM MHOPMaLMK, pa3MeLLeHHOW B PUCYHKax U
Tabnumuax, Bce UmtaTbl 0GOPMIIEHbI KOPPEKTHO.

MapameTpbl popmaTmposaHus: Times New Roman,
Kernb — 12, MeXAYCTPOUHbll uHTepBan - 1,5. O6bem
OPUrMHANBLHOIrO UCCEAOBAHUA, OMUCAHWA  KIIMHMYEeC-
Koro cniyyast — 30 000 3HakoB ¢ npobenamu (15-17 cTpa-
HuL), o63opa, nekumn — 50 000 3HaKoB C mpobenamu
(20-25 cTpaHuy). KonnyecTBo pUCYHKOB U Tabnuy — He
6onee 5 ans Kaxpon nosvuun. Konnyectso nutepatyp-
HbIX WCTOYHWKOB: [N OPUTMHANIbHOTO WCCNeAoBaHUs,
OnrcaHnA KNMHUYECKoro cinydas — He 6onee 30, 0630pa,
nekumm — He 6onee 50. lonyckaetca 10-15%-e oTknoHe-
HVie OT 3aflaHHbIX 06BEMOB.

Ha tutynbHOM nucte ctatbm pasmewjatorca (Ha
PYCCKOM U aHININCKOM A3bIKax):

I. Uma aBTOpa (aBTOPOB)

Ha pycckom si3blke Npu yKasaHuy aBTOPOB CTaTbk da-
MUAUIO CiefyeT yKasblBaTb 4O MHWLNANOB UMEHMN 1 OTYe-
ctBa (MBaHoB IN.C.).

Ha aHrnuiickom A3blke Npu yKasaHuM aBTOPOB CTaTby
ncnonbsyerca ¢opmat «Mms, nHMLMan otyecTsa, Gpamu-
nnsa» (lvan 1. lvanov). ®amununio Ha aHIMIACKOM Si3blKe He-
06X0AUMO yKasblBaTb B COOTBETCTBMU TeM, KaK OHa bbinia
yKa3aHa B paHee ony6/MKOBaHHbIX CTaTbsX, U UCMOSb-
30BaTb cTaHZapT BSI.

Il. Undpopmauums 06 aBTOpe (aBTOpax)

B sToMm paspene nepeuncnaotca 3BaHve, AOMMKHOCTb,
NHble peranun. 3aecb Takxe yKasblBatoTcsa e-mail n Tene-
$OH OTBETCTBEHHOrO aBTOpA.

1. A¢ppunuauyus asropa (aBTOpOB)

Addunmauyma Bknouyaet B ceba oduumanbHoe Has-
BaHMe opraHu3aumu, BKNOYasa ropod 1 cTpaHy. ABTopam
Heo6X0AMMO yKa3blBaTb BCe MecTa paboTbl, MeloLLue oT-
HOLLEHVE K MPOBeAEHUNI0 NCCefoBaHMA.

Ecnu B nogrotoBke cTaTby MPUHUMANM yyactve aB-
TOpPbI 3 Pa3HbIX YUpexxaeHnin, HeobXoanMO yKasaTb npu-
HaJIeXXHOCTb KaXKoro aBTopa K KOHKPETHOMY yupexxae-
HIIO C MOMOLLbIO HAACTPOUYHOTO MHAEKCA.

Heobxoaumo oduumanbHoe aHros3blyHOe Ha3BaHWe
yupexaeHvs ans 611oKa MHGoOpPMaLMM Ha aHIMIMACKOM si3blKe.

IV. HasBaHme cTatbmn

HasBaHwue cTaTby Ha PycCKOM A3biKe AOMKHO COOTBET-
CTBOBaTb COAEPXKaHMIO CTaTbW. AHINO0A3bIYHOE Ha3BaHWe
[OMKHO ObITb FPAaMOTHO C TOYKM 3PEHWS aHMMIACKOro
A3blKa, MPU 3TOM MO CMbIC/TY NOSIHOCTbIO COOTBETCTBOBATb
PYCCKOA3bIYHOMY Ha3BaHUIO.

V. AHHOTauunAa

PekomeHayemblii 06beM CTPYKTYPUPOBAHHOM aH-
HOTaUMW ANs OpUrMHaNbHbIX nccnegosaHui: 1000-2000
3HaKOB € Npobenamu. AHHOTaLUMA COZEPXUT creaytoLime

HA CNEAYIOLLYIO

pasgenbl: Llenb, MeTogbl, Pesynbrathl, 3aknioueruve. [ina
0630pHbIX CTaTel 1 ONNCaHNI KNIMHUYECKMX CITyYaeB Tpe-
60BaHUI K CTPYKTYpe pe3tome HET, ero o6bem JOMKeH co-
CTaBnATb He MeHee 1000 3HaKOB ¢ Npobenamu.

B aHHOTauuio He crnepyeT BKOYaTb BrepBble BBe-
[EeHHble TepMUHbI, abbpeBmaTypbl (3a UCKNOYeHnem 06-
LLen3BEeCTHbIX), CCbIMIKM Ha IMTepaTypy.

VI. KnioueBble cnoBa

5-7 cnoB no Teme cTaTbW. XenatesnbHO, YTOObI Kilto-
yeBble C/I0Ba AOMOJHANN aHHOTALMIO 1 Ha3BaHMe CTaTb.

VII. BnarogapHoctn

B 5TOM pa3pene yka3blBalOTCA BCE MCTOYHUKUN GUHAH-
CUPOBaHNA MCCNefOBaHNA, a TakkKe 6arogapHocTy fio-
[AM, KOTopble yyacTBOBanu B paboTe Hap CTaTbel, HO He
ABNAIOTCA ee aBTOpaMu.

VIIl. KOHGNUKT nHTepecoB

ABTOp 06A3aH yBefOMWUTb pefakTopa O peanbHOM
WK NOTEHLNaNbHOM KOHGANKTE MHTEPECOB, BKITIOUNB UH-
dopmMaumio 0 KOHPNMKTe NHTEPeCoB B COOTBETCTBYIOLNI
pa3gen ctatbu. ECnn KOHGNMKTa MHTEpeCoB HeT, aBTop A0-
JIKEH TaKXe coobwuTb 06 3ToMm. Mprmep dopmynnposku:
«KOHGNMKT MHTEPECOB: He 3asBeH».

TekcT cTaTbn

B xypHane npuHaT ¢opmat IMRAD (Introduction,
Methods, Results, Discussion; BeegeHue, Metoppl, Pe3ynb-
TaTbl, O6CyxpeHe).

PucyHkn

PycyHKN [OMKHbI 6bITb XOPOLLEro KayecTsa, MPUroa-
Hble AnA nevatu. Bce pucyHKM JOMKHBI MMETb NMOAPUCY-
HouHble nognucu. MoapucyHoUHas NOANMCH JOMKHA ObITb
nepesBefeHa Ha aHMMACKNI A3bIK.

Ta6bnuubl

Tabnuupbl AOMKHbI OblTb XOPOLIEro KauyecTsa, Npurog-
Hble Ana nedatn. O6s3aTeNibHbl TabNULbI, NPUroaHble ANA
penakTMpoBaHUsA, a He OTCKAaHMPOBAaHHbIe UK B BUAE pu-
CyHKOB. Bce Tabnmubl JOMKHbI UMeTb 3aronoBku. Ha3saHre
TabnMLbl SOMKHO ObITb NEepeBeAeHO Ha aHMIMINCKINNA A3bIK.

CnuncokK nuTepartypbl

B>kypHane ncrnonb3yetcs BaHKyBepckumin popmat umtu-
POBaHWsA, KOTOPbIV NOAPa3yMeBaET OTChINIKY Ha MCTOYHVIK B
KBaApaTHbIX CKOOKax 1 nocnegyllee yKkasaHue NCTOYHU-
KOB B CMMCKe NTepaTypbl B NopagKe yrnoMUHaHuA: [6].

Mpn onncaHMn UCTOYHMKa cnefyeT yKasblBaTb €ro
DOI, ecnun ero MoXHo Hantu (gnA 3apybexHbIX UCTOYHU-
KOB yAiaeTca 370 caenatb B 95% ciyyaes).

B ccbinkax Ha cTaTby U3 XYpPHaNoB AOMXKHbI ObITb 061-
3aTesIbHO YKa3aHbl rof BbixoAa nybnukaumm, Tom 1 Homep
XKypHana, Homepa CTpaHuL,.

B onvcaHum Kaxgoro NCTOUHMKA JONXKHbI ObITb Npea-
CTaBieHbl He 6oree 3 aBTOPOB.

CcbInKn BOMKHBI ObITb BEepUOULNPOBaHDI, BbIXOLHbIE
JaHHble NpoBepeHbl Ha obULIMaNIbHOM CaiiTe.

Cnucku nuTepaTtypbl MPUBOAATCA TOJIbKO Ha aH-
rMnincKoM s3blke, 6e3 TpaHcnmTepauwmu. Nocne onucaHus
PYCCKOA3BIYHOIO WCTOYHMKA B KOHLIE CCbIIKU CTaBUTCA
yKasaHuie Ha A3blk paboTbl: (in Russian).

[na TpaHcnuTepaumm umeH U Gamunnii aBTopoB B
PYCCKOA3bIYHBIX MCTOUYHUKAX, Ha3BaHWI XYpPHaNoB crepy-
eT ncnonb3oBaTb cTaHZapT BSI.

Pepakums >xypHana BefeT nepenncky C OTBETCTBEH-
HbIM (KOHTaKTHbIM) aBTOPOM.

Pepakums BnpaBe OTKIOHWTb CTaTblo 6e3 yKasaHuA
MPUYMHBI.

HAMPEABIAYLLYIO

K COAEPXAHUIO
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