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HepocTatouHas 3GEKTUBHOCTb TPAAMLMOHHBIX MeTOL0B 06CNel0BaHUA NALMEHTOB C MECTHOPACNPOCTPAHEHHBIM PAKoM Kenyaka (MPXK) cospgaér
NPeAnoCbIIKM A1 HEafeKBaTHOrO KIMHUYECKOTo CTaAUPOBAHMA U HEPALMOHAAbHOIO NOAX0AA K NIaHUPOBaHUIO leueHus. MpeacTaBAAeTCA aKTyab-
HoW pa3paboTka U UCMONb30BaHWE MPOrHOCTUYECKMUX MOAENEN, NO3BONAIOLMX TOUHO OLEHUTH CTENEHb MECTHOWM PacnpOCTPaHEHHOCTH NePBUYHOM
OMNyXO/IN Y NauMeHToB ¢ MPXK.

Llenb nccnepoBaHuA: pa3paboTaTb MPOrHOCTUYECKYHO MOAENb (HOMOTPaMMy) OLLEHKM BEPOATHOCTU HAaZIMUUA UHBA3WUW NEPBUYHON OMYXO/bio Cepo3-
HOM 0D0/I0YKM KeNyaKa Ha OCHOBAHWMM aHaNM3a LOONEePaLMOHHbIX AaHHbIX 418 ONTUMM3ALUM 06bEMA 1e4ebHbIX MEPONPUATUIA U NOBbLILIEHUA pe-
3yNbTaTUBHOCTU levyeHna MPXK.

Matepuan u metogbl: NpoBeAEH PETPOCNEKTUBHDBIN aHaNU3 pe3ynbTaToB NeveHns 1054 nauneHToB, paMKabHO ONepUpPOBaHHbIX MO noBoay MPXK.
M3yyeHa B3aMOCBA3b y6KHbI MHBA3WUW NEPBUYHOW OMYXO/bIO CTEHKM Xenyaka (pT) ¢ pagom npefonepauyoHHbIX KITMHUKO-MOPHONOTMYECKUX 1
nabopaTopHbIX NOKasaTesnei. 3Haunmble GaKTopbl PUCKa B OLHOGDAKTOPHOM aHanm3e bbin fanee MAeHTUGULMPOBAHbI KaK HE3aBUCUMMbIE MepemeH-
Hble B MHOTOhaKTOPHOM JIOTMCTUYECKOM PETPECCMOHHOM aHaNW3e, KOTopble 3aTeM Bbln BKIKOYEHbI M NpescTaBneHbl B HOMorpamme. KnmHuyeckas
Ba/MAALMA MOAENN NPOBOAMIACH HA OCHOBAHUM OLEHKM OTAANEHHBIX PE3Y/IbTAaTOB IEYEHUA.

Pe3ynbTaThl: YCTaHOBNEHO, YTO MPOrHOCTUYECKM 3HAYUMbIMM A1A OLEEHKM BEPOATHOCTU HAIMUYMA MHBA3UM NEPBUYHON OMYX0/bo CEPO3HON 060104KM
Ke/yfiKa A0 onepaLym ABAAIOTCA: pasmep NepBUYHOM ONyXoau (HaTypasbHbli 1orapudm) — oTHoweHue waHcos (OL) 5,5 (95% AU 3,8-8,3), p<0,001;
MHOUABTPATUBHbIN BapuaHT MakpocKkonuyeckoi popmbl pocta — OLL 1,9 (95% AM 1,3-3,0), p=0,002; ToTasbHO/Cy6TOTaNbHOE NOPAXKEHUE KeNyaKa
- 0L 1,8 (95% 4K 1,1-3,0), p=0,029; HeKkore3usHas ageHokapuuHoma (high grade, Glll) — OLL 1,7 (95% AW 1,1-2,9), p=0,029; yposeHb GpnbprHoreHa
npw nosbiweHnn Ha 1 r/n—OW 1,5 (95% AU 1,2-1,8), p<0,001. Ha ocHOBaHWUU NMHENHON KOMBUHALMM NPEeAUKTOPOB paspaboTaHa NPOrHOCTMYECKas
MOZe/b B BUAE HOMOTpaMMbl, 06/1aZ1a10LLLas BbICOKOW NPOrHOCTUYECKOM TOYHOCTbIO — MHAEKC KOHKopaauum — 0,826 (95% AU 0,78-0,86).
3aK/Ilo4eHne: KOMMIEKCHDIN YYET KNMHWUKO-MOPPONOrMYeckx 0cObEHHOCTEW ONYXONEBOro MPOLIEcca B pamMKax NMpUMeHeHUsA paspaboTaHHoOW Npo-
FHOCTUYECKOW MOAENMN MO3BOAAET MOBbLICUTb TOYHOCTb AOONEPALMOHHOIO onpeaeneHus Kateropumn T, MakcMManbHO NPUBaUKan NPOrHo3Mpyemyto
KaTeroputo (prT) K UCTUHHOW KaTeropum, onpeAensemMoit Npu NaTorucToNorMieckom uccnegosanum (pT).

KnioueBble cnoBa: mecmHopacrnpocmpaHéHHbIU pak xenyoka, doonepayuoHHoe npo2Ho3uposaHue pT4, Homozpamma.
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The limited effectiveness of traditional examination methods for patients with locally advanced gastric cancer (LAGC) leads to inadequate clinical
staging and an irrational approach to treatment planning. Therefore, developing and utilizing prognostic models to accurately assess the extent of local
tumor spread in patients with LAGC is essential.

Objective: To create a prognostic nomogram that evaluates the likelihood of serosal invasion of the primary tumor in the stomach wall (pT4) by
analyzing preoperative data. This model aims to optimize treatment plans and enhance the effectiveness of treatment for LAGC.

Methods: A retrospective analysis was conducted on the treatment outcomes of 1,054 patients who underwent radical surgery for metastatic gastric
cancer (mGC). The study examined the relationship between the depth of primary tumor invasion into the gastric wall (GVI) and various preoperative
clinical, morphological, and laboratory parameters. Significant risk factors identified in the univariate analysis were further assessed as independent
variables in a multivariate logistic regression analysis. These variables were then incorporated into a nomogram. The clinical validation of the model
was performed by evaluating the long-term treatment outcomes.

Results: It has been established that the following factors are prognostically significant for assessing the likelihood of invasion of the serosa of the
stomach by the primary tumor (pT4) preoperatively:

1. Size of the primary tumor (natural logarithm) — odds ratio (OR) 5.5 (95% Cl 3.8-8.3), p<0.001.
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2. Infiltrative variant of the macroscopic growth form — OR 1.9 (95% ClI 1.3-3.0), p=0.002.

3. Total or subtotal involvement of the stomach — OR 1.8 (95% Cl 1.1-3.0), p=0.029.

4. Non-cohesive adenocarcinoma (high grade, Glll) - OR 1.7 (95% Cl 1.1-2.9), p=0.029.

5. Fibrinogen level increase of 1 g/l — OR 1.5 (95% Cl 1.2-1.8), p<0.001.

Based on a linear combination of these predictors, a prognostic model in the form of a nomogram was developed. This model demonstrates high
predictive accuracy, with a concordance index of 0.826 (95% Cl 0.78-0.86).

Conclusion: Careful consideration of the clinical and morphological features of the tumor process within the framework of applying the developed
prognostic model increases the accuracy of determining the preoperative T category, bringing the predicted clinical T-stage (prT) as close as possible
to the proper pT stage determined by histopathological examination (HPE).

Keywords: Locally advanced gastric cancer, preoperative pT4 prediction, nomogram.
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BBEOEHUE

Mo MHeHMIO BONbLUMHCTBA MCCNedoBaTeNei, pesynbratbl fe-
ueHun paka xkenyaka (PK) MOKHO cuMTaTh YAOBNETBOPUTENIbHBIMM
Wb NPU HaYaNbHbIX CTaAMAX OMYyXONEeBOro NpoLiecca, Korga onTu-
MasIbHbIM 06BbEMOM le4ebHbIX MEPONPUATUIA ABNAETCA TONBKO Pasu-
KaNlbHOE XMPYPr1YecKkoe NeveHue, No3BoNstoLLEe AOCTUYb BbICOKMX
roKasaTtenei 5-neTHel BbIXKMBAEMOCTH, Npubamxatowmxca Kk 100%
[1]. K coxaneHuto, y GONbLIMHCTBA MALMEHTOB AMATHOCTUPYETCA
MEeCTHOpPaCNPOCTPaHEHHbIN (MPK), Koraa Ana 4OCTUKeHUsA npuemne-
MbIX OTAANEHHBIX PE3YNLTATOB SIEYEHUA XUPYPrUYECKUIA KOMMOHEHT
[OMKEH BbITb OoNONHEH nepuonepaumoHHoi (MMXT) uan agbloBaHT-
HoWi monnxmummoTepanueit (AMXT) [2, 3]. MpeumyLliecTBa U HeaocCTaT-
KM NogxoaoB ¢ npumeHeHnem AMXT v MMNXT akTMBHO 06CyKaatoTCA.
3anagHblii cTaHaapT neveHnsa MPXH ¢ npumeHennem MMXT kputu-
KyeTcs pAasoM UccnesoBaTeneit 3a U3bbITOYHOCTb, BBUAY TOMO YTO Y
pPALA NALMEHTOB CYLLECTBYET HU3KaA BEPOATHOCTb MPOrPECCUPOBAHMSA
OMyX0NeBOro NpoLecca Ha GoHe BbICOKOrO PUCKA Pa3BUTUSA TUMUYHbBIX
Ans nofobHbix cxem MMNXT TOKCUYECKUX OCNOKHEHWI [4-7].

Mpu 3TOM, HECMOTPA Ha KOMMJ/IEKCHbIN XapaKTep feveHns MPXK,
Yy pAda NaUMEHTOB He yAaétca npeaynpeauTb NPOrpeccuposaHune
MP} [8]. Kpome Toro, npuobpertaer akTyanbHOCTb Npobnema Tou-
HOCTM [00MEepPaUMOHHOr0 CTagMpoBaHna MPX n nnaHMpoBaHMA Ha
OCHOBAHWMM 3TOTO KOMIMIEKCHOTO MPOTMBOOMYXONEBOTO JIeYeHUA C
YYETOM NPOrHO3MPYyeMOi1 BEPOATHOCTU Pa3BUTMA NPOrPeccMpoBaHma
OMyX0/1eBOr0 MPOLECca M ero BapMaHTOB (METaxpOHHOM nepuToHe-
a/IbHOW AMCCEMMHALMM M Np.). B yacTHOCTH, peyb MAET O NMNAaHWMpo-
BaHuwm MNMXT nan ANXT, a TakKe y paaa NaumeHToB — O AONOJHEHUN
[aHHOro 06bEMa leYeHNA MHTPANEPUTOHEAIBHON XMMMOTEPANWEN.

LLENb NCCNEAQOBAHUA

Pa3pabotaTb NPOrHOCTMYECKYO MoAe/b (HOMOrpaMmy) OLEHKM
BEPOATHOCTU HAIMYMUA UHBA3WUM NEePBUYHON OMYXO/IbIO CEPO3HOI 060-
JIOYKM KeNyaKa Ha OCHOBaHMWM aHa/iM3a 40OMEPALLMOHHBIX AaHHbIX
ONA ONTUMM3ALMKM 0ObEMA 1eYeBHbIX MEPONPUATMIA U NOBbILLEHMUA
Pe3ynbTaTUBHOCTU NeveHna MPXK.

MATEPUAN U METOAbI

MpoBeséH PeTPOCNEKTUBHBIN aHaAW3 OTAANEHHbIX Pe3y/IbTaToB
neyeHuna 1054 pagukanbHO onNepupoBaHHbIX No nosoay mPX nauu-
eHToB B nepuog, 2008-2021 rr. B PecnybanKaHCKOM Hay4HO-NPaKTU-
YECKOM LieHTPe OHKOMIOTMU U MeMLMHCKONM paguonorn um. H.H.
AnekcaHpaposa.

Kputepuamu BKAOYEHUSA B UcCneaoBaHMe bblan: 1) natorucro-
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INTRODUCTION

According to most researchers, gastric cancer (GC) treat-
ment outcomes can only be considered satisfactory in the early
stages of the disease. In these cases, the optimal treatment is
radical surgical intervention, which can achieve high 5-year sur-
vival rates approaching 100% [1]. Unfortunately, many patients
are diagnosed with locally advanced gastric cancer (LAGC), where
acceptable long-term treatment outcomes require the surgical
component to be supplemented with perioperative polyche-
motherapy (PPCT) or adjuvant polychemotherapy (APCT) [2, 3].
There is an ongoing debate about the advantages and disadvan-
tages of using APCT and PPCT. Some researchers criticize the
Western-trained oncologists' approach to treating LAGC with
PPCT as excessive, arguing that many patients have a low proba-
bility of tumor progression but face a high risk of toxic complica-
tions associated with these aggressive PPCT regimens [4-7].

Despite the complexity of mGC treatment, the progression
of the disease cannot be prevented in some patients [8]. Addi-
tionally, the accuracy of preoperative staging has become increas-
ingly important. Planning complex antitumor treatments based
on accurate staging is essential, considering the predicted likeli-
hood of tumor progression and its various forms, such as meta-
chronous peritoneal dissemination. This planning is particularly
relevant for deciding on PPCT or APCT, and in certain cases, it may
also involve adding intraperitoneal chemotherapy to the treat-
ment regimen.

PURPOSE OF THE STUDY

To create a prognostic nomogram that evaluates the likeli-
hood of serosal invasion of a primary tumor in the stomach wall
(pT4). This model will be based on the analysis of preoperative
data and aims to optimize treatment strategies and enhance the
effectiveness of mGC treatment.

METHODS

A retrospective analysis was conducted on the long-term
treatment results of 1,054 patients who underwent radical sur-
gery for metastatic gastric cancer (mGC) at the N.N. Alexandrov
National Cancer Center of Belarus, Minsk, Republic of Belarus,
from 2008 to 2021.

Inclusion criteria for the study included: 1) a histopatho-
logically confirmed diagnosis of gastric adenocarcinoma without
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NIOTUYECKU MOATBEPKAEHHBIA AMArHO3 afleHOKAPLMHOMbI KenyaKa
6e3 nepexoga ONyXonu Ha NWLLEBOL M HANYMA OTAANEHHBIX MeTa-
CTa30B; 2) Ha/MuMe NpesonepaLMoHHOro obcnefoBaHuUs, BKOYas
3HA0CKOMUYECKOe, PEHTIEHONI0rMYecKoe U nabopaTopHble uccneso-
BaHWA; 3) OTCYTCTBME NPEAONEPaLMOHHOIO EeYEHUs (XMMUOTEPANUM,
Nly4eBOV Tepanuu); 4) oTCyTCTBUE B aHAMHESE COMYTCTBYHOLLMX OCTPbIX
1 XPOHUYECKMX BOCMaNNUTENbHbIX 3aD0NeBaHWN, ABNAIOLLMXCA NPUIK-
HOW M3MEHEHWA KNETOYHOrO COCTaBa KPOBY.

B kauyecTBe MOTEHLMaNbHbIX NPEAUKTOPOB yOUHbI MHBA3WUK
NEepPBUYHON ONYXONbIO CTEHKU Kenyaka (pT) uccnenosaHbl: 0cobeH-
HOCTU TKaHeBOW AMddepeHLMPOBKN afleHOKapPLMHOMbI — KOre3us-
Has/HeKoreamBHas, Makpockonuyeckas Gopma pocra onyxonu no R.
Borrmann, eé pa3mep v 10KaNM3aLMA B XKeNyaKe, 1abopaTopHble no-
Ka3aTesm aHaNN308B KPOBMU.

JloKanusauums onyxosn B JKeNyaKe, a TakKe MaKpoCKonuyeckas
dopma pocTa MEPBMYHOMN OMYyXOM OLEHUBAIUCHL MO AAHHBIM [00-
nepauuoHHoi ¢ubporactpoayoaeHockonuu (OIAC) u/mam Komnbto-
TepHoit Tomorpadum (KT) GptowwHoi nonoctn. Pasmepsb! onyxonei
nsmepeHbl 4o 1 mm no gaHHbim KT u/wan OTAC, npu Haaumumm pac-
XO¥AEHUN B pasMepax yuuTblBasoCh 3HAaYeHWe, NOy4eHHOe Mnocsie
BbINOSIHEHUA SHAOCKOMMYECKOrO UCCE0BaHUA.

Mocne onepaumu NpoBoAMAach NATOTUCTONOMMYECKas OLEHKa
rNy6MHbI MHBa3WM NEPBUYHON OMYXO/bIO CTEHKM KeNyaKa (KaTeropus
pT) B COOTBETCTBMM C KnaccudmKaumeit onyxoneit no cucteme TNM
8-ro nepecmotpa [9]. TMcTONOrMYECKMIA TUM OLLEHWMBANCA MO KAaccu-
duKaumm onyxone xenyaka BO3 [10].

NabopaTtopHble  MCCNeA0BaHUA  BKAKOYAAM  KOArynorpammy
(onpeseneHwve yposHa ¢pubpuHoreHa), obwumit aHanns Kposu (onpe-
JeneHve abcontoTHOrO KONMYecTBa 3PUTPOLMTOB, TPOMOOLIMTOB,
HelTpodunos, numdoumntos, moHouutos, CO3) M NPoBOAMANCH 3a
1-2 pHAa po onepaumn. Takke MccieaoBanvch OTHOLEHUA abcontoT-
HOro KosmyecTsa Heltpodunos kK aumooumutam (NLR), TpomboumToB
K aumdoupmtam (PLR), iumdountos K moHouutam (LMR), ypoBHs du-
6puHoreHa K aumooumtam (FLR), yposHa dpubprHoreHa K TpomboLm-
Tam (FPR).

CratucTueckuii aHanmus. KosmyectBeHHble NoKasaTenu uccie-
[0BaHMA NpeAcTaBaeHbl MeanaHon v KeapTuaamu B suge Me [Q1;
Q3]. KauecTBeHHble NOKa3aTe M NPeACcTaBAeHbl YACIOM U NPOLEHTa-
MM B rpynnax B Buae n (%). CpaBHeHue B rpynnax npoBoAuaoCL No
KpuTepuio MaHHa-YUTHU 1 XU-KBaApaT KPUTEPUIO COOTBETCTBEHHO.

[ns NoCTPOEHMS NPOrHOCTMYECKOM MOAENN HA OCHOBE JINHEN-
HOM NOrncTUYecKoW perpeccun oblias BbibOpKa NauueHToB bbiia
paszeneHa ciyyariHbim 06pasom Ha [Be KOropTbl — TECTOBYHO M 06-
YYaroLLyto CnyyaiHbiM 0bpasom. B mogenb Ha TecToBoW BblbOpKe
OblIM  BK/IOYEHbI NPOTHOCTUYecKMe (aKTOpbl, KOTOpble MOKa3anu
CBOK [AMCKPUMUHALLMOHHYKO CMOCOBHOCTb HAa OCHOBE HECKObKUX
anroputmos oTbopa [11-13]. Moaenb BannAMpoBanacb Ha TeCTOBOW
KOropTe, U PaccyMTbIBA/IMCL NapaMeTPbl MPOM3BOAUTENBHOCTU Moze-
Nn: paHrosas Koppensauua Commepca (Dxy) [14], nnowasb nog Kpu-
Boit AUC=Dxy/2+0,5; nHaekc auckpumuHaumm D [15], ans oueHKu u
KanMbpoBKM ypaBHEHUA perpeccun paccuuTaH YKAOH mofenu S Ha
TECTOBbIX AAHHbIX.

KnnHnyeckas Baavaauma moaenn npoBoAUAaCch Ha OCHOBAHWK
OLIEHKM OTZAANEHHbIX pe3ynbTaToB NedyeHns. OueHKa NpoBoAMaack No
CKOPPEKTUPOBAHHOM (MM KaHLep-cneumduyeckoi BbiXKMBAaEMOCTH)
BbIXKMBaemocTu (CB) — B KauecTBe cobbITUsA MPUHUMANK GaKT cmepTU
OT NPUYMHBI, CBA3AHHOM C OCHOBHbIM 3a60N1eBaHNeM. BbiK1BaeMOCTb
OLIeHMBaNacb Ha ocHoBaHUW Kputepusa KannaH-Maliepa ¢ pacyétom
CTaHZApTHOM owmbku (S£SE), cpaBHeHWe rpynn NPOBOAWUIOCH /IOT-
paHK Kputepuem. Bce pacuéTbl NPOBOAMANCH B CTAaTUCTUYECKOM MaKe-
Te R, Bepcua 4.3 [16]. Pe3ynbTaThl aHaAM3a CYMTANUCh CTAaTUCTUYECKM
3HauYMMmbImu npwm p<0,05.

tumor involvement in the esophagus and with the presence of
distant metastases; 2) completion of a preoperative examination,
which included endoscopic, radiological, and laboratory tests; 3)
no preoperative treatment, such as chemotherapy or radiation
therapy; and 4) no history of acute or chronic inflammatory dis-
eases that could affect the cellular composition of the blood.

The study investigated potential predictors of the gastric
wall's primary tumor (pT) invasion depth. Among these predic-
tors were the tissue differentiation characteristics of adenocarci-
noma (cohesive vs. non-cohesive), the macroscopic growth form
of the cancer according to R. Borrmann classification, its size and
localization within the stomach, and laboratory parameters from
blood tests.

Tumor localization and the macroscopic growth form of the
primary tumor were assessed based on data from preoperative
esophagogastroduodenoscopy (EGD) and/or computed tomogra-
phy (CT) of the abdomen. Based on CT and/or EGD data, tumor
sizes were measured to the nearest millimeter; in discrepancies,
the size recorded during the endoscopic examination was priori-
tized.

Following surgery, a histopathological assessment of the
depth of primary tumor invasion in the gastric wall (pT category)
was performed according to the 8t revision of the TNM tumor
classification system [9]. The histological type was assessed based
on the WHO classification of gastric tumors [10].

Laboratory tests included coagulation tests measuring fi-
brinogen levels and a complete blood count (determining the
absolute numbers of erythrocytes, platelets, neutrophils, lym-
phocytes, monocytes, and ESR). These tests were performed 1-2
days preoperatively. Additionally, various ratios were analyzed
as prognostic indicators, including the neutrophil-to-lymphocyte
ratio (NLR), the platelet-to-lymphocyte ratio (PLR), the lympho-
cyte-to-monocyte ratio (LMR), the fibrinogen-to-lymphocyte ra-
tio (FLR), and the fibrinogen-to-platelet ratio (FPR).

Statistical analysis. Quantitative study indicators are pre-
sented as medians and quartiles in Me [Q1; Q3]. Qualitative in-
dicators are expressed as counts and percentages within groups,
denoted as n (%). Group comparisons were conducted using the
Mann-Whitney test for continuous data and the chi-square test
for categorical data.

To develop a prognostic model using linear logistic regres-
sion, the total sample of patients was randomly divided into two
cohorts: a training cohort and a test cohort. Prognostic factors
demonstrating discriminatory ability, as determined by vari-
ous selection algorithms, were included in the model based on
the test cohort [11-13]. The model was validated using the test
cohort, and several performance parameters were calculat-
ed: Somers' Dxy rank correlation [14], the area under the curve
(AUC=Dxy/*0.5), and the discrimination index (D) [15]. Addition-
ally, the slope of the model (S) was calculated on the test data to
evaluate and calibrate the regression equation.

Clinical validation of the model was performed by assessing
long-term treatment outcomes, specifically adjusted cancer-spe-
cific survival (CSS). An event was defined as death due to the un-
derlying disease. Survival analysis was conducted using the Ka-
plan-Meier method, with standard error calculations (S+SE), and
comparisons between groups were performed using the log-rank
test. All statistical analyses will be conducted with an R software
environment (version 4.3.3, R Foundation for Statistical Comput-
ing, Vienna, Austria) [16]. Results were considered statistically
significant at p<0.05.
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Tabauya 1 B3aumoceass KAUHUKO-MOPGOon02uvecKux hakmopos u Table 1 The relationship between clinical and morphological
namomopeonozuyeckoli e1ybuHbl UHBA3UU CMeHKU #esnyoka (pT) factors and the pathological depth of gastric wall invasion (pT stage)

pT1-3, n=596 pT4, n=458

Bospacr, ner
Age, years 64 [55; 71] 66 [57; 73] =0.013
(Me [Q1; Q3])

My»unHbl/Male 357 (59.9) 274 (59.8) 631 (59.9) >0.05

KnuHuko-mopdonoruyeckme xapakTepucTmkm
Clinical and morphological characteristics

MopaskeHne oTAENOB XKenyaka, n (%)
Stomach anatomical parts involvement, n (%)

<0.001
TotanbHoe/cybToTanbHoOE
Total/subtotal 92 (15.4) 143 (31.2) 235 (22.3)
Tunbl -1V
Types IV 266 (44.6) 312 (68.1) 578 (54.8)
OcobeHHOCTM TKaHeBOW anddepeHUMPOBKM aAeHOKaPLMHOMDI, h (%)
Tumor grades, n (%)
<0.001
HekoresunsHasn
High-grade, poorly cohesive 327 (54.9) 348 (76.1) 676 (64.1)
Tabnuya 2 Bzaumocesnsb 1a60pamopHbix nokazameneli u Table 2 The relationship between laboratory parameters and the
namomopeonoauyeckol 2nybuHel UHBA3UU CMeHKU Henyoka (pT) pathological depth of gastric wall invasion (pT stage)

pT1-3, n=596 pT4, n=458

TpombouuTsl, x10%/n

Platelets, x107] 272 [228; 328] 308 [252; 400] <0.001

Numountbl, x10%n _

Lymphocytes, »107 1.8[1.4; 2.3] 1.7 [1.4; 2.2] =0.011

MoHouuTsl, x10%n ) )

Monocytes, x107] 0.5[0.4;0.7] 0.5[0.4;0.7] >0.05
148 [113; 199] 185 [139; 254] <0.001

FLR 2.0[1.5;2.7]

2.5[1.9;3.2] <0.001
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Tabauya 3 Xapakmepucmuka obyyarowieli U mecmogoli Kocopm Table 3 Characteristics of training and test cohorts

05yua|ou.|,aﬂ TectoBasa

Training, n=527 Test, n=527

Mon/Gender, n (%)

MyskunHbl/Male 306 (58.1) 325 (61.7)

MakpocKkonuuyeckas ¢popma pocra, n (%) 50.05
Macroscopic Borrmann type, n (%)

Tuner HI-IV

Types llI-IV 290 (55.0) 288 (54.6)

KoresnsHana
Low-grade, cohesive 184(34.9) 194 (36.8)

pT4 (%) 298 (56.5) 298 (56.5) >0.05

ToTanbHoe/cybToTanbHOE
Total/subtotal

132 (25.0) 103 (19.5)

YpoBseHb ¢pubpuHoreHa, r/n
Fibrinogen, g/I 3.8[3.3;4.6] 3.9[3.3;4.7] >0.05
(Me [Q1; Q3])

NLR(Me [Q1; Q3)) 2.2[1.6;3.2] 2.1[1.6;3.1] >o 05

FLR (Me [Q1; Q3]) 2.2[1.7;3.1] 2.2[1.7; 2.9] >0.05
Tabauya 4 Modesb NpoeHO3UPOBAHUS 2/1yOUHbI UHBA3UU CMEHKU Table 4 A model for predicting the depth of gastric wall invasion
wenyoKa, nony4eHHas Ha obyyarowieli Koeopme (C UCNoL30BAHUEM was obtained using factor selection and dimensionality
aneopummos ombopa hakmopos U CHUMEHUA pa3mepHoCmu) reduction algorithms in a training cohort

OTHoLweHue WwaHcos (95% AN)
0dds ratio (95% Cl) P

Koaddpuuuent b

Makpockonuyeckasa ¢popma pocTa onyxonu
NHMNLTaTUBHAA VS HEMHPUALTPATMBHASA
Macroscopic tumor growth

Infiltrative vs non-infiltrative

0.665 1.9 (1.3-3.0) =0.002

YpoBeHb GpubBpuUHOreHa Npu NosblweHUn Ha 1 r/n 0.393 15(1.2-1.8) <0.001

Fibrinogen levels, when increased by 1 g/I a4
a1
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PE3YNbTATbI

C NpaKTUYECKOM TOYKM 3pEHUS NPY NAAHUPOBAHWUM KOMMIEKC-
HOro fleyeHns MPX Hanbonee BaxKHbIM ABNAETCA TOYHOE BbIAENEHNE
rpynnbl NaLMeHTOB C MHBA3Mel NepBUYHON OMYXO/Iblo Cepo3HO 060-
JIOYKM, TaK KaK Npu pT4 CyLiecTByeT BbICOKAs BEPOATHOCTb Pa3BUTUA
METaXPOHHbBIX MEPUTOHeasIbHbIX METacTa3oB Jae Noc/ie nposese-
HWA pagMKanbHOro XMpyprudeckoro nedeHns u ANXT [17]. UmeHHO y
3TOM KaTeropuu NaLMeHTOB, a TaKkKe NaLWeHTOB C NPOrHO3MPYyeMbIM
OMyX0/IEBbIM MOPAXKEHWNEM PETMOHAPHbIX IMMbOY3/I0B, MPU YCN0BUK
TOYHOTO 400NEPALUOHHOTO CTaAUPOBAHUS, CIeAYET AOMNOHUTL CTaH-
[apTHbIN 06BEM NevebHbIx meponpuaTuii (onepauus + AMXT) goone-
paLMOHHbIM 610KOM cHCTEMHOI XumunoTepanuu (MNXT), B Tom yncne
eé coueTaHMeM C MHTPaNepUTOHeaIbHOW XumuoTepanuei. JaHHbii
MOAXOZ, MMNOTETUYECKM MO3BOIUT NOBbLICUTL PAAMKAIbHOCTb IEYEHNS
MPX B LLENOM M yNIYYLLWTb €r0 PE3y/bTaThl.

Mpv aHann3e B3aMOCBA3M [yOMHbI MHBA3UK CTEHKU KeNYAKa,
onpeaensemon natorucTonornyeckn (pT) ¢ pagoM KAMHUKO-MOPdO-
normyeckux (tabn. 1) n nabopatopHbix Mokasatenei (1abn. 2), uc-
CNeflOBaHHbIX B [00MEPALYOHHOM NEPUOAE, YCTaHOB/IEHO, YTO CTa-
TUCTUYECKM 3HAYMMOE (B CPAaBHEHUM C MEHEee PacnpPOCTPAHEHHbIM
OMyX0/EBbIM NPOLLECCOM) YBENIMYEHME TTyOUHbI MHBA3WUK OMYXO/bHO
CTEHKM KeNyAKa BCTPeYaeTcs: (I Npu UHOUALTPATUBHBIX OMYXONsX B
CPaBHEHMUM C 9K30DUTHBIMM, UTO COTIACYETCA C AAHHBIMU UTEPATYPbI
U ABNAETCA CNencTemem 6onee BbICOKOTO MHBA3MBHOMO MOTEHLMANA
UHGUNBTPATUBHBIX dopm MPXK [18, 19];

®  npu HekoresnsHoM ageHokapumHome (high grade) B cpas-

HEeHWK ¢ KoreansHoii (low grade);
®  PW TOTa/IbHO-CYBTOTANILHOM MOPAXKEHWUM XKENY/IKA B CPABHE-
HWUM C MeHee PacnpOoCTPaHEHHbBIM OMYX0/1EBbIM MPOLLECCOM;

*  Mpv pasmepe OMyxonu, NpesblllatoLLem bonee 6 cm.

[VHamrKa M3MeHeHMt NabopaTopHbIX NOKasaTenei B 3aBu-
CUMOCTM OT rNY6WHBI MHBA3UM CTEHKM }KeslyAKa NOATBEpAMAA paHee

Puc. 1 Homozpamma, npo2Ho3upyroUas OXUOGeMyHo 8epOSMHOCMb
HAAUYUA Y NAUUeHmMa UHeasuu nepau4yHol onyxosbio cepo3Hol
0601104KU HceyoKa npu paxe

Fig. 1 A nomogram predicting the expected probability of serosal
invasion of the stomach in cancer patients

RESULTS

When planning complex treatment for mGC, it is crucial to
identify patients with primary tumor serosal invasion accurate-
ly. This determination is vital because, in cases classified as pT4,
there is a high likelihood of developing metachronous peritoneal
metastases, even after radical surgical treatment and APCT [17].
In this clinical stage, as well as in those with predicted tumor in-
volvement of regional lymph nodes, accurate preoperative stag-
ing is essential. For these patients, the standard treatment ap-
proach — surgery combined with APCT — should be enhanced with
the addition of preoperative systemic chemotherapy (PSCT). This
approach could include a combination with intraperitoneal che-
motherapy. This strategy is expected to increase the effectiveness
of treatment for mGC and improve overall outcomes.

When analyzing the relationship between the depth of
stomach wall invasion — determined histopathologically (pT) —
and various clinical-morphological (see Table 1) and laboratory
parameters (see Table 2) evaluated during the preoperative peri-
od, we found a statistically significant increase in the depth of tu-
mor invasion in infiltrative tumors compared to exophytic tumors
which are observed in the following:

e in infiltrative tumors compared to exophytic ones,
which is consistent with literature data and is a conse-
quence of the higher invasive potential of infiltrative
forms of mGC [18, 19];

e in non-cohesive adenocarcinoma (high grade) versus
cohesive (low grade);

e in case of total-subtotal damage to the stomach in
comparison with a less widespread tumor process;

e the tumor size exceeds 6 cm.

The changes in laboratory parameters varied with the ex-
tent of gastric wall invasion, supporting previously published
findings [20]. No relationship was observed between the depth of
gastric wall invasion and the false positive rate (FPR) or the abso-
lute number of monocytes.

In the next phase, a model was developed to assess the
likelihood of the primary tumor invading the gastric serous mem-
brane. To achieve this, all patients in the study were randomly

Homorpamma BeposiTHOCTU pT4/nomogram of pT4 probability

[} 10 20 30 40 50 60 70 80 90 100
Bannwi/points L L 4 L L L L L L L |
pa3mep onyxonu,cm/Tumor size, cm T T T T T T T T 1
2 4 6 8 10 12 14 16 18 20
NHdnnbTpaTUBHEIE/
Makpockonuyeckaa dopma pocTa infiltrative
onyxonu/macroscopic form of ——
growth HenHpuALTpaTUBHbIe/
Non-infiltrative
0CcO6eHHOCTM TKaHeBOW
AnddepeHunpoBKm High grade
afeHokapunHomel/ features of —
tissue differentiation of Low grade
adenocarcinoma
$ubpuHOreH A0 onepauuu,
r/n/fibrinogen before surgery, r T T T T T T T 1
g/l 1 2 3 4 5 6 7 8 9
Cymma 6annos/total points r T T T T T T T T T 1
2} 20 40 60 80 100 120 140 160 180 200
BeposaTHocTb pT4/pT4 probability r T T T T T T T 1
0.1 0.25 0.4 0.5 0.6 0.7 0.8 0.9 0.95
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Puc. 2 KymynamusHasa 8bIxu8aemMmocms y NQUUEHMO8

BbhkMBaeMoOCTb, kaTeropusa pT1-3/CSS, category pTi-3

¢ pT1-3(A) u pT4(B) c y4emom modensHo20 NpoeHo3a 166
kamezopuu T
Fig. 2 Prognostic model for the cumulative survival of

patients in pT1-3 (A) and pT4 (B) clinical stages
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onybanKkoBaHHble AaHHble [20]. He oTmeyeHo B3aMMOCBA3U T1yOUHbI
MHBA3WW CTEHKM Kenyaka u FPR, a TakKe abCcONOTHOrO KoaM4ecTsa
MOHOLLMTOB.

Ha cnesytouiem stane Ans NocTpoeHUs MOLENV OLEHKUN BEPOAT-
HOCTU MHBA3UM NEPBUYHOMN OMYXO/bl0 CEPO3HOM 0B0I0UKM KenyaKa
BCE BKJ/IHOYEHHbBIE B UCCIEA0BaHME NaLWeHTbl bbian pasgeneHsl cay-
YaliHbiMm 06pPa3oM Ha [iBe COMoCTaBUMbIe MO OCHOBHbIM XapaKTepw-
CTVMKaM KOTOpTbl — TECTOBYHO M 0byyatoLLyto (Taba. 3).

MocTpoeHWe Moaenv BbINOHEHO Ha TECTOBOI KOropTe C y4ETOM
JAMCKPUMUHALMOHHOM CNOCOBHOCTY MPOrHOCTUYECKMX (aKTOPOB, CTa-
TUCTUYECKM 3HAYUMO B3aMMOCBA3aHHbIX C IlyOUMHON MHBA3UM CTEHKM
)enyaka (taban. 1, 2) v BblAeNeHHbIX Ha OCHOBAHUM anropUTMOB OTHO-
pa ¢akTopos [11-13]. Bbla0 YCTAaHOBNEHO, YTO A/151 MPOrHO3MPOBAHUA
Ha/IMuMA MHBA3UM NEPBUYHOW OMYyXO/IbI0 CEPO3HOW 060NOUKM Ke-
NIYfIKa A0 OMEepaLy MOXKHO UCMONb30BaTh CEAYHOLLME MOKasaTeny,
KOTOpble MOTYT BbiTb OLEHEHbI HA A00MNEPALMOHHOM 3Tane: MaKpo-
cKommnyeckas Gopma pocTa NepBUYHOI OMYyXONW; pasmep NePBUYHON
onyxo/nu, Onpefensembii Mpu 3HAOCKOMUYECKOM WCCAeA0BaHUK;
0cobeHHOCTV TKaHeBON AnddepeHLMPOBKM aleHOKapLMHOMBI, a
TaKKe ypoBeHb ¢ubpuHoreHa cbiBOpoTKM (Tabn. 4). 3HaueHus abco-
JIOTHOTO KOJIMYECTBA K/IETOK Nepudpepryeckoil KpoBM, a TaKkKe Kie-
TOYHBIX MHAEKCOB, UMEIOT OFPaHUYEHHOE NPUMEHEHME.

3HaueHMA WMHAEKCOB MPOW3BOAWUTENBHOCTM MOAENN TeCTOBOM
BbIGOPKM CBUAETENLCTBYIOT O XOPOLLEH CNOCOBHOCTV MOZENM K AuC-

Mecsup/months

divided into two groups with comparable characteristics: a test
cohort and a training cohort (see Table 3).

The model was developed using a test cohort that consid-
ered the discriminatory ability of prognostic factors statistically
linked to the depth of gastric wall invasion (Tables 1, 2), identi-
fied through factor selection algorithms [11-13]. It was found
that several indicators assessed during the preoperative stage
can help predict primary tumor serosal invasion of the stomach
preoperatively. These indicators include the macroscopic growth
form of the primary tumor, its size as determined by endoscop-
ic examination, tumor grades, and serum fibrinogen levels (see
Table 4). However, the absolute values of peripheral blood cell
counts and cell indices have limited utility in this context.

The performance indices of the test sample model demon-
strate its strong discrimination ability and acceptable calibration.
The key values are as follows: Somers' rank correlation (Dxy) is
0.651, the area under the curve (AUC) is 0.826, the discrimination
index (D) is 0.355, and the model slope (S) is 0.976.

A nomogram based on a linear combination of predictors
has been developed to facilitate the calculation of the probability
of a patient having rT4 in everyday clinical practice (see Fig. 1).

When identifying risk groups for the invasion of the gas-
tric primary tumor serosal invasion, we calculated the predictive
probabilities associated with pT4 for our test cohort. The result-
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KPMMMHALLMKU U NpUeMNEMOit eé KannbpoBKe: paHroBas Koppenauus
Commepca (Dxy) — 0,651; AUC — 0,826; MHAEKC ANCKPUMMHALMM D —
0,355; yknoH mogenun S—0,976.

[na ynpolweHns pacyéta OLEeHKM BEPOATHOCTM Ha/MM4MA y na-
uMeHTa pT4 B YCNOBMAX MOBCELHEBHOW KMHWYECKOM MPAKTUKM HA
OCHOBAHWW IMHEHON KOMBUHALMM NpeanKTOPOB pa3paboTaHa Ho-
morpamma (puc. 1).

Mpw onpeaeneHnn rpynn pUcKa HaMUUA MHBA3UM NEPBUYHOM
ONYX0/IblO CEPO3HOM 0BONOYKM KeyaKa COMAacHO MOAENN Paccym-
TaHbl 3HaYeHMA NPOrHO3HOW BEPOATHOCTH, onpeaensemont pT4 ans
TECTOBOW KOropTbl. Mosy4eHHbIN pAg, 3Ha4eHn bbia pasbuT Ha 3 pas-
HbIX MHTEPBA/A MO KBAHTUAAM (MOATPYNMbI C Pa3NYHbIM 3HAYEHUEM
BEPOATHOCTU MPUHAZNENKHOCTM K KoropTe pT4 — (Q1 (g0-g33), Q2
(934-g67), Q3 (968-9100)), COOTBETCTBEHHO MHTEPBA/bI MPOrHO3HbIX
3HayeHul BepoaTHocTu coctasuau: 0-0,25; 0,26-0,6; 0,7 v Bbiwe.

YCTAHOBNEHO, YTO KaK4as M3 BblleyKasaHHbIX MoArpynn
(KBaHTMAEN) OTAMYaeTCA Apyr OT Apyra no BennyuHe CB 3a 5-net-
HWUI nepuogd HabnogeHua: Q1 — 87,4+2,7%; Q2 — 66,813,8%; Q3
- 46,9%4,1% (plogrrank<0,05). 5-netHas CB pna TecToBOW KoropTbl B
rpynnax uctmHHo pT4 n pT1-3 cocrasuna: pT4 — 43,743,6%; pT1-3 —
84,112,3%. MNOCKONbKY NMOKasaTenn BbIXKMBAaemMocTV B noarpynne Ql
He OT/IMYAKTCA OT TAKOBbIX Yy NauueHToB ¢ pT1-3 cOOTBETCTBEHHO —
87,4+2,7% n 84,1+2,3% (plog_rank> 0,05), AaHHyt0 NoArpynmny ¢ NPOrHos-
HbIM 3HaYeHMem BepoATHoCcTM p oT 0 Ao 0,25 (BKNOUMTENBHO) CYMTa-
€M MOArPynmnoi OTHOCUTENbHO 61aronNpPUATHOTO MPOrHO3a C HWU3KOW
BEPOATHOCTbIO HaMuMa pT4, B TO BPEMA KaK MALMEHTOB C MPOTHO3-
HbIM 3HaYeHVem BeposATHoCTH p>0,25 (To ectb 0,26 1 6onee) oTHOCMM
B NOAPYNMY BbICOKOrO PUCKA C BbICOKOW BEPOATHOCTbIO Hannums pT4
W, COOTBETCTBEHHO, C MeHee 61aronpuATHBIM MPOrHO30M.

[na pacyéta No HoMorpamme BEPOATHOCTM HAMYMUA MHBA3UK
NepPBUYHOIN OMYXO/IbIO CTEHKM KesyaKa HeobXoAMMO: a) HaliTU 3Ha-
YeHWA NokasaTesnein NaumMeHTa Ha Kaxaon ocu; 6) nposecTn BepTyU-
KaNbHble IMHWUM A0 BepXHen ocv «bannbi» n onpeaennts KOMYECTBO
6ann0B, COOTBETCTBYIOLLEE KAXKAOMY MOKasaTento; B) CyMMMPOBATb
6annbl U HaUTU NOMYYEHHbIN CyMMapHbIM 6ann Ha AnHUM «Cymma
6ann08B»; ) NPOBECTU BEPTUKA/IbHYIO JIMHUIO BHWU3 A0 LWKa/bl «BEPO-
ATHOCTb pT4». MonyyeHHoe YnCNo ByaeT PaBHO MCKOMOK BEpPOATHO-
CTV HaMuYMA Yy NaLMEHTa MHBA3WUM NEPBMYHOM OMYXO/bi0 CEPO3HOW
060104k 0 onepauuun. [JaHHyio MHPOPMaLMIO HEobXoaMMO Wc-
nonb30BaTb MPW NAAHMPOBaHMM 0ObEMA NPOTUBOOMYXONEBOTO Je-
KapCTBEHHOTO IEYEHNS, B TOM YMC/IE MPU PELLEHMM BONPOCA O Ha3Ha-
YEHWUW MHTPaNepPUTOHEaIbHOM XMMMOTEPANUK.

[Na OLUEHKM KAMHUYECKOM LienecoobpasHoCTU UCNONb30BaHNSA
pa3paboTaHHON MoZenn nposefeHa e€ AOMONHUTENbHAA KAMHUYe-
CKasA Ba/sMAauMA C NOCTPOEHMEM KPUBbIX BbIXKMBAEMOCTU A8 Npo-
FHO3HbIX KaTeropuit prT, onpeaenéHHbix no mogenun — prTl-3 u prT4,
B KOropTax C MCTUHHOM CTENEHbIO PACMPOCTPAHEHHOCTM OMYXO/IEBO-
ro npouecca, NOATBEPKAEHHOW naToructonormyeckn — pT1-3 u pT4.
NHbopmaums, npeacTaBneHHas Ha puC. 2, AEMOHCTPUPYET NPOrHO-
CTUYECKYI0 HEOAHOPOAHOCTL BHYTPU KOTOPTbI MALMEHTOB C FyOUHOW
MHBA3UW CTEHKM XeNyziKa, COOTBETCTBYIOLWEN UCTUHHOM pT1-3. AHa-
Nn3 nokasateneit CB no3Boaunn onpeaennTs BHYTPY AaHHOMN KOropTbl
rPYnMbl C Pa3NYHbIM KAMHUYECKMM TedeHnem PXK, HecmoTpa Ha pa-
[AVKaNbHbIA XapaKTep BbINOJHEHHOM onepauyn U UAEHTUYHOE naTo-
mopdonornyeckoe T-cTaguposaHue (pT1-3).

[aHHbI aKT CBMAETENbCTBYET O AOMONHUTE/bHBIX MPEUMY-
LLeCTBaX KAMHWMYECKOro MpUMeHEHWs pa3paboTaHHOM mogenu, no-
CKO/IbKY MO3BOAAET MPOrHO3MPOBaTb HE TO/MbKO CTeneHb MEeCTHOW
PacnpOCTPaHEHHOCTM OMYyXONEBOrO Mpouecca No Kputepuio T, HO U
NPOrHO3MPOBaTb KAMHMYECKoe TeyeHue PXK ¢ y4éTom nporHosumpy-
emoii Kateropuu prT. To ecTb, ecav No mogenu NpPorHosunpyeTcs Ha-
IYMe MHBA3MM NEPBUYHON ONYX0/bio CepPO3HOM 060104KM prT4, TO

334

ing values were divided into three equal intervals using quantiles,
representing subgroups with varying probabilities of belonging
to the pT4 stage: Q1 (q0-g33), Q2 (g34-9g67), and Q3 (q68-q100).
The predictive probability ranges for these intervals were 0-0.25,
0.26-0.6, and 0.7 and higher.

We observed that each of these quantile subgroups demon-
strated significant differences in five-year survival rates (SR)
over a five-year observation period: Q1 had an SV of 87.412.7%,
Q2 showed 66.8+3.8%, and Q3 reported 46.9+4.1% (log-rank
p<0.05). In the test cohort, the five-year SV rates for true pT4 and
pT1-3 groups were pT4 — 43.7+3.6% and pT1-3 — 84.1+2.3%. No-
tably, survival rates in the Q1 subgroup did not differ from those
in patients with pT1-3, with 87.4+2.7% and 84.1+2.3%, respec-
tively (log-rank p<0.05). Consequently, the Q1 subgroup, with
a predictive probability ranging from 0 to 0.25 (inclusive), has a
relatively favorable prognosis and a low likelihood of pT4. In con-
trast, patients with a predictive probability greater than 0.25 (i.e.,
0.26 or more) are considered part of a high-risk subgroup with a
high likelihood of pT4 and a less favorable prognosis.

To calculate the probability of gastric wall invasion by the
primary tumor using the nomogram, the following steps should
be taken: a) locate the patient's parameters on each axis; b) draw
vertical lines to the upper axis labeled "Points" to determine the
score corresponding to each parameter; c) sum the points to find
the total score on the "Sum of points" line; d) draw a vertical line
down to the "pT4 probability" scale. The resulting number will in-
dicate the probability of primary tumor serosal invasion preoper-
atively. This information is valuable when planning the extent of
antitumor drug treatment, including decisions regarding initiating
intraperitoneal chemotherapy.

To evaluate the clinical feasibility of using the developed
model, we conducted additional clinical validations by con-
structing survival curves for the prognostic categories prT, which
are defined by the model as prT1-3 and prT4, in cohorts with
confirmed histopathological classifications of pT1-3 and pT4 tu-
mor prevalence. The data illustrated in Fig. 2 show prognostic
heterogeneity within the cohort of patients whose gastric wall
invasion corresponds to the true pT1-3. An analysis of the SV
metrics allowed us to identify groups with differing clinical out-
comes for gastric cancer within this cohort despite undergoing
radical surgeries and having identical pathological T-staging
(pT1-3).

This information highlights the advantages of applying the
developed model in clinical settings. It enables predictions re-
garding the local extent of tumor progression according to the
T classification and the anticipated clinical course of gastric car-
cinoma (GC), considering the predicted clinical T-stage (prT). For
instance, if the model indicates that the primary tumor invades
the serous membrane with a prT of 4, the clinical progression of
GC will align with that of patients classified with pT4, even if the
actual invasion depth is classified as pT1-3.

Therefore, when the model predicts a predicted clinical
T-stage IV (prT4), it is a guideline for determining the most appro-
priate treatment strategy. This approach may involve a combina-
tion of perioperative chemotherapy (PPCT or APCT) with perfu-
sion thermochemotherapy to prevent metachronous peritoneal
dissemination (MPD).

Other unfavorable prognostic factors, such as region-
al lymph node involvement, may be a potential reason for the
abovementioned findings. Many researchers consider metastatic
involvement of these lymph nodes to be a significant factor influ-
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Jaxe NPU HaIMUUU UCTUHHOM Y6MHBI MHBA3WUK pT1-3 KAMHUYEecKoe
TeyeHve PX B OTCyTCTBME COOTBETCTBYIOLLETO MPOTMBOOMYXONEBOrO
NeKapCTBEHHOrO NleyeHnn ByeT cOOTBETCTBOBATb TaKOBOMY A/1A Ma-
LmeHTOoB ¢ pT4.

B cBA3M € 3TMM, ONpeaenEHHaAA No MOAE/N CTeNeHb PacnpocTpa-
HEHHOCTW OMyxo/neBoro npouecca prT4 ABnAeTcA OCHOBaHWEM ANA
Ha3HayeHUsa Hanbonee paLMOHaNbHOMO B AaHHOM CUTyaLMM 06bEMA
NPOTMBOOMYXONEBOrO NeYeHns — KombuHaumio MNXT (uam AMXT) ¢
nepdy3MoHHON TepMOXMMMOTEPANUEN, HaNPABAEHHOW Ha Npeaynpe-
KOEHUe Pa3BUTUA METAXPOHHOW NepUTOHeaslbHOM AMCCEMMHALMM
(MnA).

BO3MOXHOW NPUYMHON OMUCAHHOTO Bbllle ABNAETCA Haauuve
apyrux dakToposB HebnaronpuATHOrO NpPorHosa. B yacTHocTH, peyb
MOXET UATW O COCTOAHUM PErMOHAPHBIX IMMMOKONNIEKTOPOB, MeTa-
CTaTMYEeCKOoe MNopaKeHWe KOTOPbIX ABAAETCA, MO MHEHUIO MHOTUX UC-
cnefioBateneil, ofiHUM 13 Hanbonee BaxkHbIX GaKkTopoB Hebnaronpu-
ATHOrO MPOrHO3a MOC/Ne PAAMKANIbHOTO XMPYPTUYECKOro SeveHua, B
TOM Yncne npeamKkTopom passutua MMNA [21, 22].

B cBA3M C 3TMM, NpU NPOrHO3MPOBAHUM MO MOAENN CTENeHU
PacnpocTpaHEHHOCTM NepPBUYHOM ONyXoaM Jo onepauumn pT1-3 Tpe-
ByeTca OLEHKa COCTOAHWUA PErvOHapHbIX MMGOY3/10B, YTO NO3BOAUT
0OBEKTUBHO OTHECTU MALMEHTOB K OZHOMY U3 BAapUAHTOB KAMHUYeE-
CKOTO TEYEHWA JAaHHOW KOTrOpTbl — OTHOCUTENIbHO bGa1aronpuaTHOMY U
HebnaronpuaTHoMy. [JaHHbIM BONPOC NOANEXKMUT AanbHelllemy u3y-
UEHMIO B PaMKax ClefytoLLero sTana uccieaoBaHnit no paspaboTke
mogenv no N-ctagmpoBaHuio.

OBCYXOEHUE

CoBpemeHHas CTpaTerns paguKaabHOrO XMpPYpruyeckoro neye-
HUA MPX npeanonaraeT fONOMHEHWE PaMKaNbHOMO XMPYPrUYECKOro
NleyeHus (racTpakTomMma B COYETaHUM ¢ nnmdboaunccekumein D2) cu-
CTEMHbIM IEKAPCTBEHHBIM JIEYEHUEM B COYETaHWUM C MHTPANEepUTo-
HeaslbHOW XMmMoTepanueid uan 6es Takosoii [2, 3, 8]. Hanbonbluas
3pdEeKTUBHOCTb NleYeHUs oTMedyeHa nocne nposegeHus MNOXT [3].
HecmoTps Ha 3TO, HEKOTOpblE UCCNIeA0BATENIN CYUTAIOT, YTO Y pAsa
NaLMEHTOB aHHbIN 06BEM NeYeHUA ABNAETCA U3BbITOUHBIM, BBUAY
HU3KOM BEPOATHOCTM NMPOrPeccpoBaHUsA OMyXONEBOro MpoLecca Ha
boHe pucKa pasBUTUA TUMMYHBIX 415 NoZo6HbIX cxem MIMXT Tokcuye-
CKMX OCNOXKHEHWI Neyenns [4, 5].

B cBA3M € 3TUM, NpeACTaBAAETCA LieecoobpasHbiM Ha foonepa-
LIMOHHOM 3Tarne He TO/IbKO MAaKCMMAsIbHO TOYHO OMPEAENNUTb CTENEHb
MECTHOI PacnpoCTPaHEHHOCTY OMYyX0NEBOrO MPOLLECCa Y NaLUEHTOB C
MPX, HO 1 OLLEHWUTb BO3MOKHbIW BapuaHT (OTHOCUTENbHO Bnaronpu-
ATHbIA MW HEBNATrONPUATHBIN) KAMHWYECKOTo TeueHWs MPX nocne
paZMKanbHOM OMnepaLuy B OTCYTCTBUE MPOTUBOOMYXONEBOMO /IEKap-
CTBEHHOrO /leYeHus. NHbIMM cnoBamu, 415 NosbieHUs 3ddeKTUB-
HOCTM neyeHua MPX npenctaBnseTca LenecoobpasHOM OLEHKA He
TONIbKO CTEMEHM PACMpPOCTPAHEHHOCTU OMyX0/MEBOrO MpoLlecca A0
onepauuu (Mo KAMHWYECKUM LaHHbIM), HO U OnpesesneHne NporHo-
CTMYECKMX MOATPYNM B Npesesnax U3BECTHbIX KaTeropuit pT ¢ yyéTom
ZLOMO/IHUTE/NIbHO OLEEHUBAEMbIX KIMHWMKO-MOPHONOTMYECKHX XapaKTe-
PUCTUK OMyXO/NIEBOrO NPOLLECca B pamMKax OnpeaesieHus NporHosa Ha
OCHOBAHMU MPUMEHEHMA NMPOTHOCTUYECKMX MOAENEN.

Ha Ba)KHOCTb afEeKBaTHOTO [00MEPALMOHHONO CTaAMpPOBaHMUA
paHee 6bl10 06paLLEHO BHUMAHWE B pAAe MUCCNefoBaHUit. B yacTHo-
CTW, OTMEYEHO, YTO HEBEPHOE A00MepaLMoOHHOe CTaaupoBaHme MPXK
B CTOPOHY CHUKEHWs CTAZMM OMyXO/MEBOFO MPOLECCA, UMEET CBOMM
CNeAcTBMEM NPOBEAEHWE HEAO0CTaTouHO 3GPEKTUBHOTO MPOTUBOOMNY-
XONEBOTO IeYeHUA 3a CYET HEOBOCHOBAHHOMO CHUXKEHWA ero 06bEMa,
4TO HEeraTMBHO OTPAKAETCA Ha ero pesy/bTaTax, NPUBOAA K YXYALEHWIO
roKasartenei 5-netHei obLuen sbixmBaemoctv ¢ 71,6% no 41,8% [23].

encing prognosis after radical surgical intervention, including its
role as a predictor for the development of MPD [21, 22].

Consequently, evaluating the regional lymph node status is
essential when using the model for preoperative prediction of pri-
mary tumor spread for pT1-3 cases. This assessment will provide
a more objective tumor staging that reflects a relatively favorable
or unfavorable clinical outlook. Further research will be needed
to develop a model for N-staging to address this critical issue.

DiscusSION

The modern strategy for radical surgical treatment of mGC
includes radical surgical procedures, such as gastrectomy in com-
bination with D2 lymph node dissection, alongside systemic drug
therapy and possibly intraperitoneal chemotherapy [2, 3, 8].
However, the highest treatment efficiency was observed follow-
ing the administration of PPCT [3]. Some researchers believe that
the extent of treatment may be excessive for certain patients.
The reason is the low likelihood of tumor progression compared
to the toxic effects commonly associated with such PPCT regi-
mens [4, 5].

In this context, it is essential to accurately assess the extent
of local tumor prevalence in patients with mGC at the preoper-
ative stage. Additionally, evaluating the potential clinical course
of mGC — whether it may be relatively favorable or unfavorable
— is crucial after radical surgery, particularly in the absence of
antitumor drug treatment. To enhance the effectiveness of mGC
treatment, we should preoperatively assess the extent of tumor
spread based on clinical data and identify prognostic subgroups
within the established pT stages. This step should be done by
considering additional clinical and morphological tumor charac-
teristics to better predict outcomes using predictive models.

Various studies have emphasized the significance of accu-
rate preoperative staging. It has been noted that misdiagnosing
the stage of mGC, resulting in an underestimation of the tumor
stage, can lead to inappropriate antitumor treatment. This diag-
nostic failure occurs due to an unwarranted reduction in treat-
ment intensity, adversely affecting outcomes and leading to a
significant drop in 5-year overall survival rates — from 71.6% to
41.8% [ 23].

Laparoscopy does not effectively assess the extent of the lo-
cal spread of gastric cancer. The reason is the technical limitations
in performing N-staging and the high rates of false-positive and
false-negative results when evaluating whether the primary tu-
mor has serosal invasion [24, 25]. Currently, imaging techniques
such as endosonography (EUS), multispiral computed tomogra-
phy (MSCT) with intravenous contrast enhancement, and mag-
netic resonance imaging (MRI) are used, and they show inade-
quate effectiveness in clinical staging.

As a result, according to several authors, the evaluation of
tumor invasion depth often does not align with the pathologi-
cal findings, with discrepancies reported between 57% and 86%
[26-28]. EUS helps evaluate the depth of invasion of the primary
tumor in the gastric wall, and it is particularly effective in diag-
nosing early GC. However, due to the relatively low availability
of EUS in routine medical practice in many regions worldwide,
its practical value in staging gastric cancer is not as high as ex-
pected [27-30].

The low sensitivity of CT of 62.5% (vs. 91% in systematic re-
views) and the absence of a global consensus on specific diagnos-
tic criteria render CT an unreliable tool for assessing the depth of
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Nanapockonua He peluaeT npobnembl onpeaeneHus cTeneHu
MECTHOW pPacnpocTpaHEHHOCTM OMyXoneBoro npouecca npu PXK uns-
3a TEXHUYECKON HEBO3MOMHOCTU BbINONHEHWA N-CTaaMpoBaHMA U
BbICOKOW YaCTOTbl JIOXKHOMONOXKUTENbHBIX U JIOKHOOTPULATENbHDBIX
Pe3yNbTaToB MpY OLEHKE HANMYMA WHBA3UKM MEPBUYHOW OMyXO/bio
cepo3Hoit 060104KKM [24, 25]. MprUMeHsemble B HacTosLlee Bpems
pas/MyHble METOAbI MHCTPYMEHTA/IbHOW AMArHOCTUKK, BK/IKOYAA SH-
ZoynbTpacoHorpaduio (3YC), MynbTUCNMPAbHYIO KOMIbIOTEPHYHO TO-
morpaduto (MCKT), B T.4. C BHYTPMBEHHBIM KOHTPACTHBIM YCUNEHUEM,
MarHUTHO-pe30HaHCHyL Tomorpaduto (MPT), LEMOHCTPUPYHOT Heno-
CTaTOuHYI0 3GPEKTUBHOCTL MPY OLiEHKe KaTeropum cT.

Tak, N0 AaHHbIM psSAa aBTOPOB, OLEHKA MyOUHbI ONyX0neBoW
MHBA3WM 3a4aCTyl0 He COOTBETCTBYeT naTtomopdonornyeckomy 3a-
KNtoueHmto (57%-86%) [26-28]. IYC no3BonseT oLeHUTb My6UHY UH-
Ba3nu NEPBUYHOM OMYXO/IM CTEHKM XKenyaKa, HO Hanbonee sappeKTms-
HOW OKa3blBaeTcA NpU AMArHOCTUKE paHHero PXK. YunTbiBas BCé ewwé
OTHOCUTE/NIbHO HW3KYl A0CTYynHOCTb 3YC B PYTMHHOM NpaKTUKe BO
MHOTUX PETMOHAX MMPa, €€ NPaKTUYEeCKas LeHHOCTb B OnpeseneHnm
ctagnm PX Huke oxuaaemolt [27-30].

Huskas yyBcTBUTENBHOCTL KT — 62,5% (91% B cMCTEMATUYECKMX
0630pax) BMecTe C OTCYTCTBMEM FN0DANbHOTO KOHCEHCyCa MO KOH-
KPETHbIM [MarHOCTUYECKUM KpUTEpUAM [enaeT e€ HeHaAEXHbIM
MCTOYHMKOM NS OLUEHKM INyOUHbI MHBA3WUKM CTEHKM XKenyaka [26, 28].
MCKT, TpaguuporHas MPT, No3UTPOHHO-IMUCCUOHHaA Tomorpadus
(M3T-KT) sBnatoTca AONONHUTENbHBIMM BapuMaHTaMM BU3yann3aLmm,
[OCTYNHbIMMW B K/IMHWUYECKOW NPaKTUKE, OAHAKO WX LIEHHOCTb Cylle-
CTBEHHO BapbUpPYeT B Pa3NNYHbIX UCCNEA0BAHUAX, YTO HE NO3BO/AET
paccmaTpuBaTh WX B KaUECTBE afieKBaTHbIX METOZ0B OLLEHKM Iy6UHDI
nHBasuu [31].

Taknm 06pa3om, NoBbilLeHNE TOYHOCTU A00NEPALLMOHHOW Ana-
FHOCTMKM BO3MOMHO NPU NPUMEHEHUM BCEro apceHasa YNomMaAHYTbIX
Bbllle METOA0B BU3yanun3aLMu, YTO, OLHAKO, C Y4ETOM NUTEPATYPHbIX
[aHHbIX, He rapaHTUPYeT TOYHYHO OLLeHKY MECTHOW PacnpoCTpaHEHHO-
CTW onyxonesoro npouecca npu MPXK. Kpome Toro, AaHHbIN NOAXoA,
CYLLECTBEHHO MOBbILWAET CTOMMOCTb 06C/ef0BaHMA, MOBbIWAA Ha-
IPY3KY Ha IMAarHOCTUYECKME CNYKObI YUPeXKAEHUI 34paBOOXPAHEHNS,
a TaKKe YBE/IMUMBAET ero NPOAO/INKUTENBHOCTb U, BMECTE C TeM, He
no3BonseT onpeaennTb NPOrHO3 KAMHUYecKoro TedeHua MPXK nocne
PaAvKanbHOTo NieYeHUs, TO eCTb OTHECTU NaLMeHTa K TOW UAN UHOW
NPOrHOCTUYECKOMN KaTeropum.

Bonee pauvOHanbHbIM HanpaBAeHWEM MOBbIWEHWNA TOUHOCTU
OLIEHKU CTeneHU MECTHOW PacrnpoCTPaHEHHOCTM OMyXONeBOro Mpo-
Llecca Ha [0OonepaLMoHHOM 3Tane ABAAETCA MPUMEHEHUE NPOrHo-
CTUYECKMX MoZefiei, YTo paHee OMUCaHO B JMTepaType MpUMeHU-
TENbHO K PaKy Mmo4yeBoro nysbipa [32]. MpumeHeHne pa3paboTaHHOM
MPOrHOCTUYECKOW MOAEN MO3BOMAET MaKCMMaibHO MpUBAN3UTDL
MPOrHO3MpyeMyto Ha A0OMNepaLMoHHOM 3Tane Kateropumio prT K na-
TOrMCTOIOTMYECKON KaTeropuu pT, XapaKTepusytoLLelt UCTUHHYIO CTe-
NneHb MECTHOrO PacrnpOCTPaHEHWA NEPBUYHOMN OMyX0nu. ITO CO3aaET
npeanocbINkK Ana anddepeHLMpoBaHHOTO NOAX0AA K ONpeseneHuio
06bEMa NevebHbIX MEPONPUATUI Ha [OONEePALMOHHOM 3Tane C y4yé-
TOM CTeneHn MeCTHOW pacnpoCTPaHEHHOCTM ONYXONEeBOro NpoLecca,
onpeaensoLLein BO3MOXHOCTb ero MpPorpeccupoBaHus.

B uacTHocTW, pa3paboTaHHas MoAenb MO3BONAET BbIAENMUTbL
Ha [oomnepaLMoHHOM 3Tarne KOropTy C BbICOKUM PUCKOM Pa3BUTUA
KaHLepomaTo3a, [OMONHUB CUCTEMHOE JIeKapCTBEHHOE fieyeHue B
[aHHOW KoropTe nepdy3nMoHHOW TepmoxummoTepanueit. Ha Heobxo-
[MMOCTb OTK/NIOHEHWA OT CyLLeCTBYytoLel napasurmbl nedeHna mPXK
NyTéM [OMNONHEHUA KOMMNJIEKCa NPOTUBOOMNYXONEBOrO NieYeHns nep-
GY3MOHHOM TEPMOXMMMOTEPANMEN MPU BbICOKOM PUCKE Pa3BUTUA
METaXpPOHHOW NepUTOHeaNbHOW AMUcCeMUHaLLMM 0bpallaeTca BHUMa-
HWe B HeKOTOPbIX Ny6aMKaumax [8], 4To NoaYEpPKMBAET aKTyabHOCTb
BbINONHEHHOIO UCCNEA0BaHNA.
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gastric wall invasion [26, 28]. MSCT, conventional MRI, and pos-
itron emission tomography-computed tomography (PET-CT) are
additional imaging studies used in clinical practice. However, the
effectiveness of these methods varies significantly across differ-
ent studies, preventing them from being considered reliable tech-
niques for assessing the depth of invasion [31].

Improving the accuracy of preoperative diagnostics can be
achieved by utilizing the full range of visualization techniques
mentioned earlier. However, the literature indicates that this ap-
proach does not guarantee an accurate assessment of the local
extent of tumor spread in mGC. Additionally, this strategy sig-
nificantly raises the cost of examinations, adds to the burden on
healthcare diagnostic services, prolongs the duration of the diag-
nostic process, and fails to provide insights into the prognosis of
mGC progression after radical treatment, thus complicating pa-
tient categorization into specific prognostic groups.

A more effective strategy for accurately assessing the lo-
cal spread of the tumor before surgery is the implementation of
prognostic models, as previously discussed in relation to bladder
cancer [32]. These models enable predictions about the clinical
T-stage (prT) at the preoperative stage that closely align with the
pathological T-stage (pT), which reflects the actual extent of local
tumor spread. This alignment sets the foundation for a tailored
approach to treatment planning at the preoperative stage, con-
sidering the degree of local tumor spread. This approach is vital
for understanding the potential for disease progression.

Specifically, the developed prognostic model can identify
patients at high risk of intraperitoneal dissemination preopera-
tively. It is recommended that systemic drug treatment be aug-
mented with perfusion thermochemotherapy for these patients.
Several publications [8] highlight the necessity of moving away
from traditional mGC treatment paradigms by incorporating per-
fusion thermochemotherapy for those at high risk of metachro-
nous peritoneal dissemination, underscoring the importance and
relevance of this study.

CONCLUSION

A comprehensive assessment before surgery should con-
sider several factors, including the primary tumor's macroscopic
appearance, histopathological characteristics, size, and serum fi-
brinogen levels. These factors enhance the accuracy of determin-
ing the local extent of the primary tumor, specifically the depth
of its invasion into the stomach wall. The developed nomogram
model allows for estimating the probability of mGC based on
these predictors. It proficiently assesses the likelihood of serosal
invasion by the primary tumor at the time of diagnosis, demon-
strating a high prognostic accuracy with a concordance index of
0.826 (95% Cl 0.78-0.86). This model facilitates effective planning
for the necessary treatment measures, considering the tumor's
anticipated extent and potential for progression.
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3AKNIOYEHUE

Takum 06pa3om, KOMMNEKCHAsA OLEHKA Ha NMpeaonepaLyioHHOM
3Tane paga NpU3HaKos, a UMEHHO, MaKPOCKOMMUYECKON GopmMbl po-
CTa NepBUYHON OMyX0/K, eé MMCTONOMMYECKO CTPYKTYpbI U pasmepa,
Hapagy ¢ ypoBHem GMBPUHOTEHA B CbIBOPOTKE, MOBLILIAET TOYHOCTb
onpeAeneHns CTeneHn MecTHOW PacnpPOCTPAHEHHOCTM MepBUYHOIM
onyxonu (rybuHbl MHBA3UM CTEHKM KenyaKa). PaspaboTaHHas mo-

[enb B BUAE HOMOrpPaMMbl NMO3BO/ISIET HA OCHOBE BblLUENEPEUNCNEH-
HbIX MPEAMKTOPOB OLEHUTb BEPOATHOCTb HA/MMYMA Y NALMEHTOB C
MP MHBa3MW NepPBUYHOI OMYXO/IbIO CEPO3HOM 060N0UKM HA MOMEHT
MOCTaHOBKM AMarHo3a, 06/1aaeT BbICOKOM NMPOrHOCTUYECKON TOUHO-
CTbI0 — MHAEKC KoHKopaaumm — 0,826 (95% M 0,78-0,86) n no3sonset
aAeKBaTHO N/IaHMPOBATb O6BEM NeyebHbIX MeponpuUATUA C YY4ETOM
NPOrHO3MPYeMOi CTENeHU PacnpPOCTPAHEHHOCTU ONyX0NEBOMO Mpo-
Llecca M UMetoLLLENCA BEPOATHOCTM €ro NPOrpeccMpoBaHms.
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