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NMPOrHO3NPOBAHUE BEPOATHOCTU PA3BUTUNA METACTA30B
B PETUOHAPHbIX JIMM®OY3JIAX NMPU PAKE XEJTYOKA

MO KIMHUYECKUM OAHHbBIM M)
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BgedeHue. HedocmamoyHas aghgpekmusHocmb mpaduyuoHHO20 noodxoda K 8bIMoHeHU OoornepayuoHHO20
N-cmaduposaHus paka xernydka (PXK) cozdaem nipednockinku Ol HepayUoHarnbHO20 MiiaHuposaHus fneqyeHus. Fpeo-
cmasnssiemcsi akmyarnbHoU paspabomka u UCMosib308aHUe MPO2HOCMUYeCcKUX Modenel, Mo38ornsWUX OYeHUMb ge-
pPOSIMHOCMb Memacmamu4YecKo20 MoPaXeHUsi pe2uoHapHbIX JIUMGOY3/108.

Llenb uccnedosarusi. Paspabomampb modersis doonepayuoHHOU OUEHKU 8epOSImHOCMU Memacmamu4ecKoz20 rnopa-
JKeHUs1 peauoHapHbIx numgpoysnos (pN+) npu PXK no knuHu4deckum OaHHbIM.

Mamepuan u memodel. [posedeH pempocrnekmusHbIl aHanu3 pesynbmamos padukalbHo20 nedeHusi 1054 nayu-
eHmos ¢ P)X. [Ina nocmpoeHusi npoegHocmuy4eckol Modesniu Ha OCHoge fluHelUHOoU fnoaucmu4deckol pegpeccuu obuas
8bibopka nayueHmos bbina pasdernieHa cry4YalHbiM 06pa3oM Ha mecmosyto u obyqarulyto Koeopmsl. B modesns Ha
mecmosol 8bI6opKe bbinu 8KIMIOYEHbI PO2HOCMUYECKUe haKmopbl, KOMopble fioKa3anu C80t0 OUCKPUMUHAUUOHHYH
€rnocobHOCMb Ha OCHOBE HECKOIMbKUX arzopummos ombopa. KnuHu4eckas sanudayus modesnu nposedeHa Ha 0CHosa-
HUU oyeHKU omoareHHbIX pe3yibmamos fIe4eHUs.

Pesynbsmampl. ®akmopamu pucka Hanudusi pN+ sensiomcs: eo3pacm — omHoweHue, waHcos (OLU) 1,02 (95
% AON: 1,0-1,04 Ha oOuH 200), p=0,040; pasmep nepsuyHOU ornyxonu (HamypanbHbil no2apucpm) — OLL 1,8 (95 %
AN: 1,4-2,4), p<0,001: uHgunbmpamueHbili 8apuaHm MaKpockonu4yeckol ¢opmbl pocma — Ol 1,9 (95 %
AN: 1,3-2,9), p=0,001; Hekoze3usHbIl 8apuaHm adeHokapyuHombl — OL 1,6 (95 % AN: 1,0-2,4), p=0,051; nodo3peHue
Ha Hanu4Yue Memacmamu4ecKo20 MoPaxeHusi pe2uoHapHbIX TUMOY3/108 Mo 0aHHbIM rpedonepayuoHHo20 obcredo-
eaHusi — OLL 4,0 (95 % [AN: 2,6—6,2), p<0,001. PaspabomaHa npoeHocmu4eckasi Modesib, UHOeKkc KoHkopOayuu (AUC
0ns1 mecmosoul koeopmal) — 0,778 (95 % AN: 0,739-0,820).

BakmoveHue. KommnneKkcHbIl yd4em KIUuHUKO-MOP@hos102udecKux ocobeHHocmel Orlyxores8o2o rpouecca U 803-
pacma nayueHma npu rnpuMeHeHUU pa3pabomaHHoU [Po2HOCMUYecKoU MOoOesu Mo380s19em no8biCUMb MOYHOCMb
doonepayuoHHo2o N-cmaduposaHusi. lNocriedHee co3daem npPednoChIIKU O onMuMU3ayuu MakmuKku eedeHuUst na-
yueHmos ¢ Hememacmamuyeckum P)K 3a cuem payuoHamsHOo20 doornepayuoHHO20 fnnaHuposaHuss obbema npomu-
800IyX0/1€8020 /IeHYEHUS.

Knroueenle crioea: pak xernydka, doonepayuoHHoe N-cmaduposaHue
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Background. Limited diagnostic accuracy of traditional preoperative imaging techniques for gastric cancer N-staging
leads to inappropriate treatment planning. Hence the necessity to develop and apply prognostic models that allow for
the prediction of metastatic lesions in regional lymph nodes.

Objective."To develop a clinical data-based model for preoperative prediction of metastatic lesions in regional lymph
nodes (pN+) in gastric cancer (GC).

Material and methods. A retrospective analysis of radical treatment outcomes in 1054 patients with GC was
performed. To develop a prognostic model based on linear logistic regression, the total patient sample was randomly
divided into test and training cohorts. The model on the test sample included prognostic factors that demonstrated their
discriminatory ability based on several selection algorithms. Clinical validation of the model was carried out according to
the assessment of long-term treatment outcomes.

Results. Risk factors for pN+ include: age — odds ratio (OR) is 1.02 (95% CI 1.0-1.04 per year), p=0.040; primary
tumor size (natural logarithm) — OR is 1.8 (95% CI 1.4-2.4), p<0.001; infiltrative variant of macroscopic growth form —
ORis 1.9 (95% CI 1.3-2.9), p=0.001; non-cohesive variant of adenocarcinoma — OR is 1.6 (95% CI 1.0-2.4), p=0.051;
suspected metastatic lesions of regional lymph nodes according to preoperative assessment — OR is 4.0 (95% CI
2.6-6.2), p<0.001. There has been developed a prognostic model, concordance index (AUC for cohort tests) being
0.778 (95% CI 0.739-0.820).
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Conclusion. The application of the developed prognostic model with due regard to the clinical and morphological
features of the neoplastic process, as well as patient's age allows for more accurate preoperative N-staging. This in
turn contributes to optimizing management strategies for non-metastatic GC patients due to appropriate preoperative

anti-cancer treatment planning.
Keywords: gastric cancer, preoperative N-staging
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BeedeHue

HoonepaunoHHoe N-cTagMpoBaHWe MECTHO-
pacnpocTpaHeHHoro paka xenygka (PXK) asnsetcsa
CMNOXHOWN 3afjadelnt B CBA3N C MPEeUMYyLLECTBEHHON
opueHTaumen Ha pasmepbl numdoysna npu ero
MeTacTaTU4eCcKoM MOpaXeHun Mpu MCnonb3oBa-
HAM MEeTOAOB BM3yanu3auuu: KOMMbIOTEPHOW TO-
morpacoum (KT), ynbTpa3BykOBOro uccrnegoBaHus
(Y3WN) v gpyrux [1]. MHorga numdoysnel B criyyae
NX MeTacTaTU4eCcKoro NopaxeHns He npeTepnesa-
lOT CYLLECTBEHHbIX M3MEHEeHUN, 4YTO obycnosnuea-
€T MosIBIeHNe NOXHOOTpMLaTENbHbIX pe3ynbTaToB
nccrnegoBaHus [2]. IMeHHO B CBS3M C OTCYTCTBUEM
CyLLIECTBEHHbIX U3MEHEHUIN B pa3mepax pernoHap-
HbIX MMMAO0Y3N0B NpU UX MeTacTaTMyeckoM nopa-
XEeHUN 1, HaobopoT, 3HAYUTENbHBIM YBENUYEHNEM
X pasMepoB B Criydae peakTUBHOW funepnaasum
obycrnoBrneHa Hu3Kkasi YyBCTBUTENbHOCTB. U cneum-
duyHocTe KT 1 gpyrnx MetogoB BU3yanm3aumm npu
oueHke kateropun N [1, 2]. AoekBaTHOe goonepaum-
OHHOoe cTagunpoBaHue PXK BoeamoxkHo nvwb B 70 %
cnyyaeB[1]. OueBMAHO, YTO HEAZEKBATHOE CTAaANPO-
BaHWe OMyxorneBoro npokwecca Ha JoonepaunoHHOM
aTane MmeeT CBOUM CREACTBMEM MnaHMpoBaHue
0o6bema NpPoTMBOOMYXONEBOro NeKapCTBEHHOIO Ne-
YeHUsl, He COOTBETCTBYIOLLEro MMEIOLLENCS BEPOST-
HOCTM MPOrpeccMpoBaHns OMyxOneBoro npowecca.
lMocnepHee HeraTUBHO OTpaxaeTcs Ha pesynbTaTax
neveHns MectHopacnpocTpaHeHHoro PXX B uenom
Kak 3a c4eT.oTCyTCTBUA adpdekTa npeaynpexaeHms
NpOorpeccMpoBaHns OMyxoneBoro npouecca, Tak
M 3a cyeT HeonpaBAaHHOIO Pas3BUTUS OCIOXHEHWUN
y NalMeHTOB C HU3KMM PMCKOM NPOrpeccMpoBaHms.
B yacTtHOCTM, coBpemeHHas OOKTpMHA neveHus
MecTHopacnpocTpaHeHHoro PXX  npegnonaraet
B OOMOSMHEHNEe K pagvKanbHOMY XMPYpPruyeckomy
neyeHno nNposefeHre agbloBaHTHOW MOMMXMMMWO-
TepanMum wnuM nepuonepauyoHHON MNOMMXMMUOTE-
panun [3, 4]. OdeBngHo, ouddepeHLMpPOBaHHbIN
noaxod npv Bbibope obbema NPOTMBOOMYXONEBO-
ro nedyeHns nNo3BonuT apeKTMBHO NpeaynpeanTb
nporpeccupoBaHne PXX n mnsbexatb OCNOXHEHWUN
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rneyeHunst, 4To0 0COBEHHO akTyarnbHO B KOropTe OTHO-
cuTenbHo GriaronpusTHoro. Tedennsa PXK.

Uenb uccnedoeaHusi — pa3pabotatb MoAernb
A00nepaLmoHHON OLEHKM BEPOSTHOCTM MeTacTa-
TUYECKOrO NOPaXeHUst PervoHapHbIX NMMEOY3noB
npv PXX no KNnHUYECKUM OaHHbIM.

Mamepuan u memodsbi

Matepuanom pgns  uccnegoBaHust  SBUSTUCH
oTAameHHble pesynbtatbl neyeHus 1054 pagwu-
KanbHO ONepupoBaHHbIX No noesogy PXX nauneHTos
B mepuon 2008-2021 rr. B PecnybnvkaHckom
Hay4YHO-NPaKTUYECKOM LEHTPE OHKOMorMum un me-
AnunHckon pagmonorum um. H. H. Anekcangposa
(Tabn. 1). B uccnegoBaHne BKIOYEHbI NALMEHTHI,
fepBMYHast OMyxosib Y KOTOPbIX HE pacnpoCTpaHs-
nacb Ha NULLEBOA M KOTOPbIM B MpeaonepaunoH-
HOM MepuoAe He MPOBOAMIOCH MPOTMBOOMYyXOrie-
Boe nedveHne. Kpome 3Toro, B KayectBe KpuUtepus
YyUMTbIBANoCb OTCYTCTBME B aHaMHe3e COMyTCTBY-
FOLLIMX OCTPbIX U XPOHUYECKNX BOCNANUTENbHbIX 3a-
GoneBaHuii, 3a4acTylo COMPOBOXAAKLNXCH U3Me-
HEHUSAMMW KNETOYHOro CocTaBa KpPOBM.

Jlokanusauusa onyxonu B Xenyake, a Takke ma-
Kpockonuyeckasi hopma pocta NepBUYHON OMyXonu
(no R. Borrmann), oueHnBan1ch No gaHHbIM goore-
pauunoHHon cubporactpogyoaeHockonun (PrAC)
n/vnun KT 6ptowHon nonocty. Onyxonu namepsanuch
C TOYHOCTbIO A0 1 MM no AaHHbiM KT w/vnn ®rAC.
B cnyyasx pacxoxgeHus pesynbTaTtoB Npeano-
YTeHWe OTAaBasnocb [aHHbIM 3HAOCKOMUYECKOro
ncenegoBaHus, Npu 9TOM ydnThiBancs MakcMmarb-
HbIA N3 3aPErMCTPUPOBAHHbBIX Pa3MePOB OMyXOSN.

lMocne onepaumn npoBoamnack NaTorMcTonoru-
yeckas oLleHKa CTeneHn MeTactaTMyecKkoro nopaxe-
HUSI PernoHapHbIX NMMAEOKONNEKTOPOB (KaTeropums
pN) B COOTBETCTBMM C Knaccudukaumen onyxonen
no cucreme TNM 8-ro nepecwmotpa [5]. 'mctono-
rMMYecKNn TUM NEepBUYHOW OMyXOrM oueHuBanu no
knaccudpmkaumm onyxonen xenygka BO3 [6]. J1abo-
paToOpHbIE NCCIeJ0BaHNA BKITKOYAnM koarynorpaMmmy
(onpeneneHune ypoBHs mnbpuHoreHa), obLnn aHa-
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nmM3 KpoBw (onpegeneHne abCconioTHOro Konuye-
CTBa 3pUTPOLMTOB, TPOMOBOLUTOB, HENTPOUMOB,
numcountoB, MoHoumToB, COB) M npoBoaMnUCb
3a 1-2 gHs 0o onepauuu. Takke MccnegoBanucb
OTHOLlEeHMs1 abCoOMNOTHOIO KonuyecTsa HenTpodu-
nos k numcountam (NLR), TpomboumnToB K numdo-
untam (PLR), numdoumTtoB k moHouutam (LMR),
ypoBHS chmbpurHoreHa (g/L) k numdpountam (x10%/L
— FLR), ypoBHs1 coubpuHoreHa (g/L) kK Tpomboumntam
(x10%L - FPR).

Cratuctnyecknin aHanus. KonnyecTtBeHHble no-
KasaTenu nccnefoBaHus  npeacTasreHbl Megua-
Hon n kBapTunsamu B Buge Me [Q25; Q75]. Kave-
CTBEHHble MokKasaTenn npeactaBneHbl YNCIOM U
npoueHTamu B rpynnax B Buge n (%). CpaBHeHune
B rpynnax npoBogunocb no kputepuam MaHHa-
YWUTHU 1 Xn-KBagpaTt COOTBETCTBEHHO. [1na nocTpo-
€HUS NPOrHOCTUYECKON MOLENN HA OCHOBE NUHEN-
HOW IOrMCTMYECKOW perpeccun obuiasa Bbibopka
naumeHToB Gbina pasgeneHa cryvyanHbiM obpasom
Ha TecToBylo M obydatowwyto KoropTel. B mogensb
Ha oby4yatoLlent KoropTe ObinNn BKMOYEHbI MPOrHO-
cTuyeckme (akTopbl, KOTOpble MoKasanu CBOK
OVCKPUMUHALIMOHHYIO CMOCOBHOCTb Ha OCHOBE He-
CKOnbkux anroputMoB otbopa [7-9]. Mogenb Ba-
nuavpoBanacb Ha TECTOBOW KOropTe W pacCyuTbl-
Banucb napameTpbl NPOU3BOAUTENBHOCTN MOLENN:
paHroBas koppensuua Commepca (Dxy); nnowaab
noa kpmson AUC = Dxy/2+0,5; nHgekc guckpumm-
Hauun D; onsa oueHkn n kanMbpoBKM YpaBHEHUS pe=
rpeccun paccymTaH yKnoH Mogenn S Ha TeCTOBbIX
AanHbix [10, 11]. KnuHnyeckasn Banugauunsa mogenu
NpOBOAMMAacb Ha OCHOBaHWW OLEHKN OTAANeHHbIX
pesynbTatoB neyeHus. OueHka nposBoAmMRacb Mo
CKOPPEKTUPOBAHHOW (MNN KaHLep-craeuudnyeckon
BbbkmBaemocTtu) (CB) — B kayecTBe COObITUS npu-
HUManu akT cMepTn OT NPUYMHBI, CBA3AHHON C OC-
HOBHbIM 3aboneBaHveM. BbixMBaeMoCTb aHanmnsu-
poBanacb Ha ocHoBaHuu /oueHkn KannaH-Mariepa
C pacyeToM CTaHOapTHOM oLimbku (SSE), rpynnbl
CpaBHMBaNMCb C NOMOLLEIO. JTOF=PaHK KpUTEPUS.

Bce pacueTbl _NpoBOAMANCE B CTATUCTUYECKOM
nakete R, Bepensa 4.3:[12]. PesynbTtatbl aHanusa
CUMTanMCb cTaTmcTMyeckn sHadmmbimmn npu p<0,05.

Pe3ynbmamai u o6¢cyxdeHue

[ns paspaboTkm Mmogenu Ha | aTane Bcs BbIGop-
Ka naumeHToB Obina crnydYanHblM obpasom pasge-
fleHa Ha ABe KoropTbl — 00y4YaloLyo U TeCTOBYIO.
[MoctpoeHrne Mopenu BbIMONHEHO Ha obyvarolien
KoropTe (COMOCTaBMMOWN MO OCHOBHbIM XapakTepu-
CTUKaM C TecTOBOW KoropTon (Tabn. 1) ¢ yyeTom
ONCKPUMUHALMOHHOM CMOCOBHOCTM MNPOrHOCTUYE-
CKMX (paKTOpOB, BblAENeHHbIX Ha OCHOBaHWUW anro-
putmoB oTbopa daktopos [7, 8, 9].

PesynbTatbl MHOrogakTOpHOro aHanuaa npuee-
JeHbl B Tabnuue 2.
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Tabnuuya 1 — XapaktepucTuka obyvatollen n Te-

CTOBOW KOropT

Table 1 — Characteristics of the training and test cohorts

KoropTa nauyneHToB

MokasaTenb obyuvaroLas, TecToBas, p
n=527 n=527
Bospact (Me [Q25; ) )
Q75) 65 [57; 72] 64 [56; 72] 0,504
lMon:
XKeH., n (%) 212 (40,2) 211 (40,1) >0,09
MyX., N (%) 316 (59,8) 315 (59,9)
Pasmep onyxonu, ) )
om (Me [Q25: Q75]) 5,0[3,0;7,0] | 5,0[3,0;7,0] | 0,808
Makpockonuyeckasi
¢opma pocma:
Tunel -1, n (%) 234 (44,3) 242(46,0) 0.625
Tunbl -1V, n (%) 294 (55,7) 284 (54,0) '
CmeneHb
OuchghepeHyuposKu
ornyxonu:
KoresusHas, Low
grade (GI-I), n (%)}, 180 (34,1) 198 (37,6)
HekoreauBHasi,
Highugrade (GlII), 0,255
n (%) 348 (65,9) 328 (62,4)
Pacripocmpa-
HEeHHOCMb
rnopaxkeHUsi
CMEHKU XxernyoKa:
ropakeHue 400 (75,8) 419 (79,7)
OHOro-ABYX
oTAEenoB any,qKa 0,148
TOTasnbHo- 128 (24,2) 107 (20,3)
cybToTanbHoe
nopaxexue, n (%)
JlabopaTopHble nokasaTenu:
YPOBEHb
dunbpurHoreHa 3,9[3,3;4,71 | 3,8[3,3;4,6] 0,422
Me [Q25; Q75]
TpoMbOLUTHI, )
x10%n Me [Q25; 2925138’ 284 [235; 350] | 0,092
Q75]
NLR, Me [Q25; Q75] | 2,1[1,6;3,2] | 2,1[1,6;3,0] | 0,832
163,7
PLR, Me [Q25; Q75] [122,1; 164,2 0,743
[120,2; 222,8]
226,8]
LMR, Me [Q25; ) )

Q75] 3,6[2,6;4,5] | 3,5[2,7;4,5] | 0,402
FLR Me [Q25; Q75] | 2,2[1,7;2,9] | 2,2[1,7;3,0] | 0,698
Kareropus cN:

cN
cNO 218 (41,5) 194 (36,7) 0,126
cN+ 309 (58,5) 333 (63,3)
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Tabnuya 2 — Mogenb nporHoanpoBaHusi pN+, nonyyeHHast Ha obyJatoLel koropte (C UCnonbL30BaHNEM

anropmnTMa CHUXeHund pa3MepHOCTI/I)

Table 2 — Model for predicting pN+, obtained in a training cohort (using a dimensionality reduction algorithm)

PesynbTaT perpeccMoHHoro aHanmaa
dakTop, acCoLUMPOBaHHbIN C FIyOUHON MHBA3UN CTEHKN Mogernb nocne CHUXEeHNs pasMepHOCTH
Kenynka KO3 DULIMEHT OTHOLLIEHME LLIAHCOB
B (95 % W) i
Bospacrt, Ha 1 rog 0,019 1,02 (1,0-1,04) 0,040
Log (pa3mep onyxonu, cm) 0,60 1,8 (1,4-2,4) <0,001
Makpockonuyeckas popma pocta onyxonu: 0.65 19 (13-29) 0,001
NHUNBbTPATMBHASA VS HEMHMUbTPaTUBHAS
OcobeHHoCTH TKa.HeBOIﬁ anddepeHLNpPOBKN: 0.44 16 (1,0-2.4) 0,051
Hekore3usHas, High grade vs koresusHas, Low grade
PacnpocTpaHeHHOCTb MOPaXeHWUs! CTEHKW XenyaKa:
TOTanbHO-Cy6TOTanbHOe NopaxeHWe Xenyaka vs nopaxeHue - ~ -
O[HOro-ABYX OTAENOB Xenyaka
cN+ vs cNO 1,39 4,0 (2,6=6,2) <0,001
C LENb0 OLUEHKN NMPOn3BOOUTENIBHOCTU MOAENTN 1
(NPUroAHOCTY NSt NPOrHO3a), BKMoYakoLLyto B cebst P=—"p (1),
KanvbpoBaHWe Ans NpefoTBpalleHnss nepeobyde- 1+e

HUS U CMELLEHMST U OLEHKY OUCKPUMUHALMOHHOWN
MOLLIHOCTU MOZENu, NpoBeAeHa npoueaypa Banu-
OM3auunn NonyyYeHHoOM Moaeny Ha TECTOBOM KOropTe.
Mpouenypa Banvam3aumMy BKIoYana oueHKy psaa
MHOEeKcoB. B yacTHOCTK, 3Ha4YeHMs1 paHroBow Koppe-
naumm Commepca (Dxy) 0,556 cBMaeTenbCTBYIOT O
npuemMnemMon cornacoBaHHOCTU MoAenn. 3Ha4YeHUs
nHaekca auckpumuHauum (D) cyliecTBEHHO OTMM-
vatowmecsa ot 0 (0,256) — o6 yooBneTBOpUTERb-
HOW AMCKPMMMHALMOHHOM ee cnocobHocTu. WH-
aekc HeHagexHoctn U=-0,003 npubnmxkaroLlimincs
kK 0 — 0 xopoLuern cornacoBaHHOCTN TECTOBbLIX AaH-
HbIX 1 MOZENW, NONy4YeHHOW Ha oby4atoLLent BbIGop-
ke. 3HavyeHve kannbpoBOYHOre . yknoHa. (S) paBHoe
1,052 (TO ecTb Onu3koe K_1). cBUOETENLCTBOBAsO
O XOPOLUEeN CornacoBaHHOCTUm MEXOY MOOENbLo
N OA@HHBIMW TECTOBOWN KOFOPTHI.

Ha pucyHke 1 npefncrtaBneHa Kpvsasi oxuaa-
€eMOV BEPOATHOCTU Hannuusa y naumeHta N+ un ka-
NBPOBOYHbIA FpatuK, Afst KOTOPOro paccyYnTbIBa-
nuncb cpeaHsist abcontoTHasa owmnbka, 90-11 KBaHTUNb
abcontoTHONM oLLINBKN.

KpvBasi kanmbpoBo4vHoro rpacdmka TeCTOBOW KO-
ropTbl Ha BCEM MpOTsKeHun Bnu3ka K guaroHarb-
HOWMPSIMON, YTO COOTBETCTBYET MaearnbHOMY Npo-
rHo3y. CpepHsia kanmbpoBoyHasa owwubka (Eavg)
coctasuna 0,7 %, 90-1 kBaHTub owmdkm (EQ0) no-
ctur 1,5 %. AUC onga TecToBOW KOropTbl COCTaBUIT
0,778 (95 % OW: 0,739-0,820). Bce BbILLIEN3NOXEH-
HOe CBMAETENbCTBYET O XOPOLUEN AUCKPUMUHALIM-
OHHOWM CMOCOBHOCTM N BbICOKOW MPOrHOCTUYECKON
TOYHOCTWN MOAENM.

MaTemaTtnyeckoe onuMcaHue MoAdenu B Buae
dopmMynbl 4Ns UHAMBUOYANbHOW OLEHKN BEPOSITHO-
ctn pN+:

roep BeposaTHocTb pN+ y naumneHTa,
Pl — nuHeiHas komBuHaLWsa NpeanKTopoB.,
Pl =-3,76 +0,0186 x X1 + 0,651 x X2 + 0,654 X
X X3 +.0,44 x X4 + 1,391 x X5,
X1 =B0O3pacT Ha MOMEHT onepauuu, ner,
X2 = log (pa3mep onyxonu, cm),

1| MHpmnbTaTMBHaAa Makpockonuyecas
dopma pocTa onyxonu

0| HemHdunbTaTMBHAs MakpocKkonuyecas
dopma pocTa onyxonm

1| HekoreaueHas, High grade
0| KoresnsHas, Low grade

1| Knunnyeckn onpegeneH N+
0| KnuHunyeckn onpegeneH NO

nporHos N+ Ha TecToBOW KoropTe

= Dxy 9.556
C (ROC) 0.778
R2 8.384
D 0.256
o u -0.003
e | @ 8.260
Brier 8.191
Intercept 6.904
Slope 1.052
© Emax 8.027
- eoe 8.015
Eavg 0.087
S:z -8.367
sip 8.714

HaGniopaemas eepoaTHoCTS

y Ideal
s ; — Logistic calibration
- Nonpara[etrlc

o | H\HMIHw\‘InhW\IH\\llHMHMHWM||H I,
T T T T

8.0 8.2 0.4 0.6 0.8 1.0

MporHo3upyeman BEpOATHOCTEL

PucyHok 1 — KanubpogoyHbil epachuk Modesu rnpoeHo3uposa-
Husi pN+ — mecmosasi kozopma
Figure 1 — Calibration curve of the N+ prediction model — test cohort
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[nsa onpegenenns rpynn pucka Hanuums y na-
umeHta pN+ Ha OCHOBaHUM BblLWENPUBEAEHHON
¢dopmynbl 1 paccuvMTaHbl 3HAYEHUA MPOrHO3HOM
BEPOSATHOCTM Hanuuusa y nauueHta pN+ gna Te-
CTOBOWN KOropThl. [Mofy4eHHbI psiA 3HAYEHU Obin
pas3buT Ha Tpu KBaHTUNS (MOArpPYNMbl C Pa3fnyHbIM
3HaYeHNEM BEPOATHOCTU NPUHAOSIEXHOCTM K KOrop-
Te pN+ — (Q1 (q0—q33), Q2 (q34-q67), Q3 (q68-
q100)) (puc. 2). HTepBanbl NPOrHO3HbIX 3HAYEHWUN
BepoaTHocTn pN+ coctasunu: 0-0,33; 0,34-0,60;
0,61 v BbIWe.

YCTaHOBMEHO, YTO Kaxgas M3 BbllLeyKa3aHHbIX
noarpynn (KBaHTWUMEW) oTnuyaeTcs Apyr OT Opy-
ra no senuumHe CB 3a 5-neTtHui nepuog Habnto-
OEHVST MpPU  MOMapHOM CpaBHEHUU  (Piogran>0,05):
Q1 — 87,8426 %; Q2 — 71,2436 %; Q3 -
36,4+4,0 % (pwuc. 2).

MockonbKy MokasaTenu BbDKMBAeMOCTWM B MOA-
rpynne Q1 He OTnMYanMCb OT TakOBbIX Yy MNauu-
eHToB ¢ pNO cooTtBeTcTBEHHO — 87,8+2,6 % (Q1)
n 82,112,4 % (y naumeHTOB TECTOBOW KOropTbl)
(pog=n>0,05), maHHyt0O noarpynmny C MNPOrHO3HbIM
3HaveHneM BeposTHocT p oT 0 go 0,33 (BkntouM-
TenbHO) cYMTaeM noarpynnon OTHOCUTENbHO Ona-
FOMPUSATHOIO MPOrHO3a C HU3KOW BEPOSITHOCTbLIO
Hanmunst pN+, B TO BpeMS Kak NauMeHTOB C MPOrHo-
3HbIM 3Ha4yeHneM BepoAaTHocTK p>0,34 n Gonee oT-
HOCVMM B noAarpynny HebnaronpmsTHOro NporHo3a ¢
BbICOKOW BEPOSATHOCTbIO Hanmnuus pN+ n, cnegosa-
TenbHO, C BbICOKOW BEPOSITHOCTBIO MPOrpeccupoBa-
HMs onyxonesoro npouecca. OTHeceHne KBaHTUNA
Q3 c nokasatenem 5-netHen CB 36,4+4,0 % B rpyn-
ny HebnaronpmMaTHOro NporHo3a BMOSIHE OmpaBaa-
HO, ecnu y4ecTb, YTo CB y naumeHToB T€CTOBOW KO-
roptel ¢ pN+ coctaBuna 46,1+£3,5 %' (Piog-=n>0,05).

OTHeceHune xe kBaHTUNA Q2 ¢ nokasatenem 5-net-
Hen CB 71,243,6 % k ToM e rpynne (Hebnaronpuar-
HOro MporHosa) obycrioBneHo CTaTUCTUYECKM 3Ha-
YNMbIM CHV)XXEHUEM BbDKMBAEMOCTU B CPaBHEHUN C
nauneHtamm TectoBon koroptel ¢ pNO 82,1124 %,
4YTO MOXeT OblTb 0OBACHEHO HanmuyMeM MeTacTa-
TUYECKOro MOpPaXeHUs1 PEervMoHapHbIX NMMAOKON-
NEeKTOpoB B paccmaTpvMBaeMomn noarpynne MeHee
BblPa)XEHHOro MO CTEeNeHn B CPaBHEHUW C NOArpyn-
novi Q3, HO TEM HEe MeHee HeraTMBHO BIIUSAIOLLAM Ha
nokasaTtenu BbKMBAEMOCTMU.

lMpuHMMas BO BHMMaHWe YMNOMSIHYTbIE Bbllle
006bekTBHble cnoxHocTn N-ctagmpoBaHusa PXK
N HeobxoaumocTb AncbdepeHUnpoBaHHOro noa-
xoda K obbemy NpoOTUBOOMYXOAEBOrO0 CUCTEMHOrO
neyeHus, criegyeT Npu3HaTb @kTyaslbHbIM, Hanpas-
NEeHNeM KIMHUYECKOW OHKONOrMn WuccrenoBaHums,
HaLeneHHble Ha NoBbIWEeHWE TOYHOCTU CTaamMpoBa-
Hus. B HacTosilee Bpems ANs NOBbILLEHUS TOYHO-
ctn N-ctagupoBaHua PXX BO3MOXHO npuMeHeHune
BCEro apceHana MeTodoB [OoonepauyoOHHOW Au-
arHOCTWKWU, 4TO HeuenecoobpasHO Kak 3KOHOMMU-
Yecku, TaK N 13-3a HEOBOCHOBAHHOIO YBENNYEHMUS
NPOAOIPKNTENBHOCTY NpeaonepaLoHHOro nepuo-
aa. [1pn aTeM OaHHbIV NOAXOA He rapaHTUpYeT yBe-
nnyeHue TovHocTn N-ctagmpoanus [13]. B cBsAsm
Cc 31MM 0Oornee paumoHarnbHbIM MNpeacTaBnsaeTcs
NPYMEHEHWE NPOrHOCTUYECKNX MOAENEeNn, NO3BOMS-
IOLLMX YYeCTb OOHOBPEMEHHO HECKOMbKO Mpu3Ha-
KOB  (KNTMHMKO-MOPONOrM4yeckne xapakrepucTuku
ONyXOneBoro npouecca, JoonepaunoHHbIe 3Haye-
HNs1 nabopaTopHbIX NokasaTenemn), AOCTYNHbIX AN
OLEHKN [0 onepauuu, U OUEHWUTb Ha OCHOBaHUU
3TOr0 Hanuyne MeTacTaTU4ecKoro MopaxeHus pe-
rMOHaPHbIX MM OKONNEKTopoB — N+.

1.00-

o
9
w

p < 8.8e61
Log-rank

o
wn
o

MporHo= pN (EepoaTHocTs)
2-8,33

~ 10 0,60

~ cosuwe 0,60

KyMmynATWBHAA BhiXMBaeMoCTb
o
N
n

e 12 24
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PucyHok 2 — [okazamenu 5-nemHeli CB mecmogoli koeopmal 8 nodepynnax ¢ pasnudHbIMU 3HaYeHUsIMU MPoeHO3HOU 8epPOoSIMHO-

cmu Hanuyus y nayueHma pN+

Figure 2 — Cancer-specific survival of the test cohort in subgroups with different values of the predicted probability of the patient having pN+
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[Mpn aTom cosgalTca NPeanochbikM AN Mak-
CUMarnbHOro nNpUBNMXKXEHNa MNPOrHO3NpyemMon Ka-
Teropumn prN k kateropum pN, onpegensemorn npu
nocrneonepaLmoHHOM MNaTOrMCTONOMMYECKOM  UC-
cnegoBaHun. Kpome 3TOro, UCKknioyaetcss Cyob-
eKTMBM3M npu BudyanbHonm oueHke KT w/unu
MarHUTHO-PE30HaHCHON ToMorpadumn, n/mnm ynet-
pa3BYKOBbIX N306paxeHuin, 3aBUCSLLNX B TOM YMCne
OT OnbiTa COOTBETCTBYIOLLEro Bpaya-cneunanncra,
MOCKOSNbKY YETKMX OOBEKTUBHBLIX KPUTEPUEB MeTa-
CTaTUYECKOro NOPaXXeHWUsi pPerMoHapHbIX NMMAO0Y3-
OB B HacTosiLlee BPeMsi He ONUCaHo, 3a MCKIHo-
YeHVeM KpUTepus pasMepoB MeTacTaTU4ecKoro
numdoyana u cutyaummn sudyanusauumn npu KT-uc-
cnepoBaHumM AByX U 6onee permoHapHbix NMMmdoys-
OB BHE 3aBUCUMOCTW OT UX pasMmepa B npegenax
OAHOM aHaToMmyeckon 30Hbl [14]. B uacTHoCTw,
Ri M. et al. (2022) Ha ocHOoBaHuUM pe3ynbTaToB
MHOrOhakTOPHOrO aHanusa npeanoXunum OueHu-
BaTb KONMMYECTBO MeETacTaTU4eCKn W3MEHEHHbIX
numcoyanos no pesynstatam KT — obHapyxeHun
AByx n 6onee numdoysnoB BHE 3aBUCMMOCTU OT
nx pasmepa (guameTtp nMMdOY3noB MO KOPOTKOW
ocu B uccriegoBaHum konebancst ot 5 mm go 10 mm)
ObINO accouMupoBaHO C HaNMYMEM MHOXECTBEH-
HbIX METacTa3oB B PErMOHapHbIX TMMAOoy3nax, 4To
NOATBEPXAANoCb pesynbTaTamm NaTorncTonoru-
Yeckoro mccnefoBaHus. Vcnonb3oBaHne AaHHOro
noaxoda MpPOLEMOHCTPMPOBANo BbICOKME 3Hade-
HUS MONOXWUTENbHON MPOrHOCTUYECKOW LIEHHOCTH
(positive predictive value, PPV) — 6onee 90 % ripu
pasnuyHbIX pasmepax nMMAOY3NoB MO KOPOTKOW
OCU1, HO B TOXE BpPeMS XxapaKkTepusoBanock gocTa-
TOYHO HW3KOW YyBCTBUTENbHOCTBIO, aHarorMyHON
ctaHgapTHomy KT-uccnegosaHuio n konebasLuencs
B 3aBMCUMOCTM OT MOPOroBOW BEAUYMHbLI pasmMepa
numdcpoyana B npegenax 13,8-39,2 %.

lMpoBeneHHoe unccnegoBaHWe. [NMPOAEMOHCTPU-
poBano BO3MOXHOCTb WUCNOMb30BaHNS AaHHbIX
JoonepaumoHHOro obcnenoBaHusa naumeHTa Ans
noBbleHns ToyHocTu N=ctragmposaHua PXX go
onepauun B nNnaHe MakCUMarnbHOrO BO3MOXHOIO
NPMBNMKEHNS MPOTHO3UPYEMOW C MCNONb30BaHNEM
mMogenu kateropuu prN K NatormcTonorn4eckon Ka-
Teropun pNyonpegensemon npy nocrneonepaumnoH-
HOM MaTOrMCTONONMYECKOM MCCNEeaoBaHMN,

MpeanoxeHHas nNporHocTMyeckas MOAernb pas-
paboTaHa A9 BCen KOropTbl NaLUEHTOB C HemeTa-
cratndecknum PXK, yto oTnvyaeT gaHHoe nccneno-
BaHWe OT paHee onybnmMKoBaHHbIX B nNuTepaTtype u
NOCBSALLEHHbIX OLeHKE BEPOATHOCTU MEeTacTasoB B
permoHapHbIx Numdoyasnax npu paHHem PXK [15, 16,
17, 18]. ObpalLaem BHMMaHME, YTO OLeHKa COCTOS-
HWs pernoHapHbix numdokonnektopos (NO nnm N+)
UMeeT 3HadyeHne He TOmnbko Ans paHHero PXK, Ho
n ona mecTtHopacnpocTpaHeHHoro PX. B cnyvae
paHHero P>X N-ctagupoBaHve Ha [oonepaumoH-

OpueuHarneHble uccriedosaHusi

HOM 3aTane onpeaenseT Noaxon K Bblbopy obbema
XUPYPrM4EeCcKoro NneyveHns — 3HOA0CKONMYeCcKoe Unm
cTaHgapTHoe pagukanbHoe [5]. Ona mectHopac-
npocTtpaHeHHoro P>X apekBaTHoe N-ctagupoBa-
HWe co3faeT ycnosusa ansa anddepeHunpoBaHHOro
noaxoga K obbemy CUCTEMHOrO nekapCTBEHHOMO
neyeHus (nepuvonepaumMoHHas Unu agbloBaHTHas
nonMxumMmnoTepanusl), yuuTbiBas CyLLeCTByOLIME
pasnuuus B nokasaTensx BbPKMBAEMOCTU MauueH-
T0B € pNO 1 pN+ 1 pasnmMyHbIMU YNCNOBBLIMU 3HAYe-
HUsIMK kaTeropum T, 0 4eM BbINo YNOMSHYTO BhbiLLE.
3710 co3gaeT NnpennochInkL A5 NOBbILLEHUS. PE3YITb-
TaTMBHOCTU neveHus PXK 6narogapscobniogenuto
paumoHarnbHoro 6anaHca mexgy pUCKOM pas3BuTMA
OCIOXHEHWI, CBSA3aHHbIX C NPOBEAEHVWEM CUCTEM-
HOW NonMXuMmnoTepanum, 1 Nofib30n oT.ee nposede-
HWS C Y4ETOM MMEILLENCS BEPOSATHOCTY NPOrpeccu-
poBaHus onyxonesoro npotecca. O HeebxoaMMOoCTU
cobntogeHnss gaHHoro 6anaHca paHee ObINo oTMme-
YEeHO B HEKOTOpbIX nccrienoBanHusx [19].

Bbieodbi

1. ®dakTopamu._ pucka Hanuuusa y naunMeHTOB
C MeCTHOopacnpocTpaHeHHbIM PXK meTactatmyecko-
ro MOPaXXEHUs pPervoHapHbIX NMMEOKONNEKTOPOB
asnsawTca: Bospact — Ol 1,02 (95 % OU: 1,0-1,04
Ha 4. rog), p=0,040; pa3amep NepBMYHON OMNYyXONn
(HaTypanbHbIi norapudgpm) — OW 1,8 (95 % AW:
1,4-2,4), p<0,001: MHpMNBLTPATUBHLIN BapuaHT Ma-
Kpockonmyeckon chopmbl pocta — OLL 1,9 (95 % OWU:
1,8-2,9), p=0,001; HekoreanBHbI BapuaHT ageHo-
KapunHombl — OLL 1,6 (95 % OW: 1,0-2,4), p=0,051;
NOJO3pEeHME Ha Hanm4Me meTacTaTtu4eckoro nopa-
XXEHWS pernoHapHbiX NMMEOY3noB No AaHHbIM Npe-
ponepaunoHHoro obcneposaHusa — OLL 4,0 (95 %
an: 2,6-6,2), p<0,001.

2. PaspabotaHa nporHocTMyeckasd MOAEnb,
no3BonsLLaa onpeaenuTb BEPOSITHOCTb HaNMyms
y naumeHta ¢ PXX meTtactatmyeckoro nopaxeHus
perMoHapHbIX MMMAOKONNIEKTOPoB. NHOEKC KOHKOP-
Aaummn paspabotaHHon mogenu (AUC gnsa Tecto-
Bow koropTbl) — 0,778 (95 % OW: 0,739-0,820).

3. KomnnekcHbIi y4eT KNMHMKO-Mopdpororu-
Yecknx O0cOBEeHHOCTEN OMnyxoreBoro npolecca,
a Takke Bo3pacTa nauueHTa, npyv NpUMEHeHUU
pa3paboTaHHOM NPOrHOCTUYECKON MOAENN MO3BO-
nsieT NoBbICUTb TOYHOCTb AoonepaumoHHoro N-cta-
avpoBaHusa. [locnegHee co3gaeT Mpeanochinky
Ans ONTUMM3aUMM TaKTUKM BeOEHUS MauueHToB
C HemeTacTaTudeckum PXK 3a cueT paumoHarnbHo-
ro [00MNepaLnoHHOro nraHMpoBaHus obbema npo-
TMBOOMYXOSIEBOrO JIEYEHUSI C YYETOM WCTUHHOM
CTENeHN MEeCTHOW pacnpOCTPaHEHHOCTU OmMyxore-
BOro npovecca (Hanmuus unu oTCcyTCTBUS MeTacTa-
TNYECKOro NopaXKeHUsi permoHapHbIX TIMMOKONIEK-
TOPOB) M BO3MOXHOCTW Pa3BUTUS MOCMEAyHOLLEro
nporpeccupoBaHus PX.
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