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Mo6yanoBa NPOrHOCTUUYHOI Mofeni OLiHKIN
PU3NKY HAABHOCTI MeTacTasiB MeaynApPHOro
paKky wutonofibHoi 3an03m i3 3aCTOCyBaHHAM
OGiHaPHOI NNOriCTUYHOI perpecii
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OcTaHHIMM poKamMM pak wuTonoaibHoi 3ano3m MaB
HanGINbWN TeMN MOLWMPEHHA cepep, CONiJHUX MyX-
NVH. Big3HaueHO 3HWXEHHA 4acToTU MegynApHOro
paky wutonoaibHoi 3ano3u (MPLL3) y cTpyKTypi 3axBo-
ptoBaHocTi 3 2,6 fo 1,6 %. OueBMAaHO, Le BiabyBaeTbcA
3a paxyHoOK 36inblLUeHHA BUABMAAHHA NANiNAPHUX Kap-
umHoMm. Tomy BUMOIrM [0 aAeKBaTHOCTI MEepPBMHHOIO
xipypriyHoro nikyBaHHa MPLU3 Hag3BMYalHO BUCOKI
[1]. Woao nepBuHHOro XipypriuHoro nikysaHHA MPLL3
AmepuKaHCbKa TpeoigHa acouiauia (ATA) pekomeHaye
TUPEOIAEKTOMIIO 3 LIEHTPaSIbHOK AUCEKLIEND WNNHNX
nimbatnyHMX BY3NiB (pekomeHpauia 24), ane peko-
MeHpauii Wwoao HeobxigHOCTI naTepanbHOl Ancekuii
HeofHO3HauHi (pekomeHpauia 25, 26) [2]. Oedki xipyp-
rM BigJaloTb MepeBary arpecuBHILLIOMY JliKYBaHHIO i3
3aCTOCYyBaHHAM NPodinakTMUHOI naTepanbHoi gucekwii

WwKi gna noninweHHA nicnaonepauinHux GioXiMmiuHnx
NOKa3HWUKIB, iHLWIi € NPUXWTIbHUKAMN KOHCEPBATUBHOIO
NiKyBaHHA 4epe3 MOXMBICTb yCKNagHeHb Xipyprid-
HOro BTPYYaHHA Ta MOro Hes'AcoBaHi nepesaru [3, 4].
HwHi BigcyTHI abcontoTHO TOUHI MeToaM foonepauiiHol
TOMIYHOI [iarHOCTUKU NOKOPErioHapHMX MeTacTasiB
(JIM) MPLL3 y nimdaTnyuHi By3nuM AK LLeHTPaNbHUX, TaK i
natepanbHUX APEMHUNX KONEKTOPIB. PO3BUTOK NpUHLK-
NiB BU3HAY€HHA NPeuM3iNHOCTI HaNONTUMaNbHILWOro
obcAry xipypriyHoro BTpy4aHHs y nauieHTis 3 MPLL3 €
aKkTyanbHuMm [5].

BnpoBagkeHHA B KNiHIYHY NpaKTUKY iHANBIAYyanbHOI
MeTOAONOril NPOrHOCTUYHUX KpUTEpIiB ANa 06'eKTUBHOT
OUIHKN PU3MKY HaABHOCTI SIOKOpPerioHapHOro KniHiy-
HO HefiarHOCTOBAHOro MeTacTa3yBaHHA MoB'A3aHe 3
HeoOXigHICTIO BNpOBagXeHHA OBI'PYHTOBaHUX pilleHb,
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AKI FPYHTYIOTbCA Ha CTaTUCTUYHO 3HAYYLLOMY MPOrHO3i
KNiHIYHMX NapameTpiB Ta 0CO6NMBOCTAX 3aXBOPIOBAH-
HA OnA 3aCTOCYBaHHA OMTUMasibHOro o6cAry onepa-
TMBHOIrO BTPY4YaHHA [6]. B aHanizoBaHux pxepenax
BUKOPUCTAHO Pi3HIi MaTeMaTU4YHi MeToAM MNPOrHo3y-
BaHHSA, afie He BPaxoBaHO JeAKi 4OCUTb iHHOPMATMBHI
Ta 06’€EKTUBHI MOKa3HMKN KniHiuHoro nepebiry MPLL3.
Tomy ans po3pobKM MPOrHOCTUYHONO KOMIIEKCY i nep-
COHani3auii nikyBanbHoOro anropuTtmy y xsopux 3 MPLL3
3 BiACYTHIMM 3@ AAaHNMW YNbTPa3BYKOBOI [liarHOCTUKM
(Y3[) JIM 3acTocyBanu noriCTU4HUN perpecinHnm aHa-
ni3 i3 po3paxyHKOM afeKBaTHOCTI Ta AKOCTI MPOrHo3y
oTpuMaHoi mogeni [7, 8].

3acTocyBaHHA B KNiHIYHIN NpaKkTULi MeToAiB maTe-
MaTMYHOTrO MOJENIOBAaHHA PU3MKIB MeTacTalyBaHHA
MPLL3 nacTb 3MOry epeKTuMBHiLle BU3HauaTX NaLi€HTIB
3 BUCOKMM PU3UKOM, AKi MOTPebyloTb NpoBefeHHsA
aKTUBHILIOrO XipypriyHOro BTpy4YaHHsA. 3 ogHOro 60Ky,
Le MOXe 3HM3UTU PU3NK MicnAonepauiniHoro peuu-
AMBY Ta NOBTOPHOI onepadii, 3 iHWOoro — AonoMorTu
YHUKHYTU HebaXKaHUX MeLUYHNX, EKOHOMIYHMX i NCu-
XOJOTiYHMX HaCNigKIB HAAMIPHOIO NiKyBaHHA.

MeTa po60T1 — OLiHNTV NPOrHOCTUYHY 3HAUYLLiCTb
Ta iIHGOPMATUBHICTb AeAKMX KMiHIYHMX MOKa3HUKIB 3
BMAINEHHAM Hanbinbw ONTUManbHUX i [OCTOBIPHMX
NOTEHLIMHMX YNHHWKIB NPy po3pobLi MaTemaTUyHoro
PiBHAHHA PO3pPaxyHKy nepcoHidiKoBaHOT MMOBIPHOCTI
BVAIB/IEHHA MeTacTa3iB MeynspHOro PaKy WMTonogio-
HOI 3251031 3a BIACYTHOCTI IX KNiHIYHNX Ta iIHCTPYMeEH-
TanbHMX O3HaK Ha goonepawiiHoMy eTari.

MATEPIAJZIN TA METOAU

Ik HaBuanbHy BWOIPKY BMKOPUCTAHO Trpyny 3i
142 xBopux (95 (66,9 %) 6e3 meTacTasis, pewTta — 3
HaABHMMUK JIM), aki npoxoaunu XipypriuyHe nikyBaHHA
B YKpaiHCbKOMY HayKOBO-NMPAaKTUYHOMY LIeHTpi eHJo-
KPWHHOI Xipyprii, TpaHCNMaHTauil eHOOKPUHHMX opra-
HiB i TKaHMH MO3 YKpaiHu 3 npruBoAdy NepBMHHO BCTa-
HoBneHoro giarHo3y MPLL3. Cepepn nauieHTiB nepeBa-
Kanm XiHkn — 114 (77 %). Bik xBopux — Big 12 go 83
pOKiB, cepefHin Bik — (48,2 = 1,9) poky.

Bepudikauito meTacTaTUUHNX AENO3MTIB NPOBOAUIN
3a pesynbratamy NaToMop¢dOoNoriYHOro JOCigKEHHSA
3a gonomoroto Knacudikauii TNM (UICC). Lo knacu-
¢dikauito 3acTocoByBany nuwe y pasi NiaTBEPAKEHHA
paky mopdonoriyHo. PerioHapHMMK BBaxanu nimda-
TWYHI BY31U KT Ta BEPXHbOIO CepefoCTiHHA [9].

KoHTponbHy rpyny ytBopunu 147 ocib (69 (46,9 %) 3
HasaBHUMU JIM, pewta — 6e3 mMeTacTasiB), NpoonepoBa-
HUX B iHWMWX NiKyBanbHUX 3aknagax YKpaiHu (IHctutyT

eHAOoKpUHosorii Ta 06miHy peyoBuH imeHi B. T. Komi-
capeHka HAMH Ykpainu, IHcTuty T npobnem eHROKpUHHOI
natonorii imeHi B. fl. JaHuneBcbkoro HAMH YkpaiHn).

HakonunueHHA Ta nepBMHHY 0O6pPO6KY AaHMX JOChi-
IKeHb 3[iMCHIOBanM 3a [JOMNOMOroK nporpamm
MS Excel. CraTuctnuHy o6pobKy OoTpMMaHunx pesysb-
TaTiB NpoOBOAMAN i3 3aCTOCYBaHHAM creLlianizoBaHol
nporpamu StatPlus Pro v.7.6 (AnalystSoft Inc., CLUA,
nigensia N2 21735752), cTaTUCTUYHNX KanbKynATOPIB
EpiTools (https://epitools.ausvet.com.au/testshome) Ta
MedCalc (https://www.medcalc.org/calc/index.php).

OuiHKy CTyneHA BrAnBY NOTEHUIMHUX NPeAnKTopiB
npoBefeHo 3 BUKOPUCTaHHAM TexHonorii Data Mining
3a fjornomorot HaabyaoBM iHTeNeKTyanlbHOro aHanisy
daHnx gna MS Office. diarHOCTUYHY UiHHICTb TecTy
ouiHoBanu 3a gonomoroto ROC-aHanisy 3 nobygosoio
BiANOBIAHOI XapaKTePUCTUYHOI KPUBOI Ta PO3paxyH-
KOM nnowi nig Heto (3a metogom Delong). nA one-
pauinHNX XapaKTepuUCTUK TeCTiB po3paxoByBanu 95 %
JoBipunii iHTepan ([l) 3a metogom YincoHa. Pesynbra-
TV BBa)anu CTaTUCTUYHO 3HAYYLMMW NP PiBHI 3Ha-
yywocTi p < 0,05.

PE3YJIbTATU TA OBITrOBOPEHHA
3aBgaHHAM po60TY 6YNO CTBOPEHHA NPOrHOCTUYHOI
mogeni, Aka 6 ypaxoByBana ofHo4YacHWI BNAUB AeKifb-
KOX YMHHWKIB Ta Oyna 3py4HOI0 Af1A BUKOPUCTAHHSA.

3a noTpebu 0oCNiaNTM 3aNeXHiCTb GiHAapPHOT 3MiHHOI,
TOOTO TaKoi, AKa MOXe MpuiMaTV e fBa 3HayeH-
HA («Tak/Hi»), Big KiNbKOX He3anexHux 3miHHMX (npe-
LVIKTOPIB) 3aCTOCOBYBanu Metof 6iHapHOI NoricTMYHOT
perpecii. MpeankTopn Mornn mat BUrnag 6yab-AKoi
LwKanu.

BigmiTHOIO O3HaKoW MeToay € Te, WO BiH A€ 3Mory
po3paxyBaTu MMOBIPHICTb (p) HaCTaHHA NeBHOI Nogii (y
HallOMy BMMAZKy — Lie BMABMIEHHA MeTacTasiB y XBO-
poro) 3anexHo Bif 3HaveHb NpeaunKTopis (1):

! (1)

1-ev

p:

ae e — uncno Ennepa, y — ctaHgapTHe piBHAHHA
perpecii, Ake B 3arafibHOMy BUNaAKy Mae Burnag (2):
y= bo + b1*X1 + bz*XZ + .+ bk*Xk (2)
ae Xi, X3, ... Xk — 3HaUYeHHA He3aneXHUX 3MiHHUX;
bo, b1, by, ... by — KoediuieHTn perpecii (bg — KOHCTaHTa).
Po3paxyHok koedilieHTa perpecii € 3aBgaHHAM Noric-
TUYHOI perpecii, AKe BUKOHYIOTb 3a [ONOMOroK creLlia-
Ni30BaHNX CTaTUCTUYHMUX Nporpam. Mu 3actocyBanu and
uiei meTn nporpamy StatPlus 7.6 (AnalystSoft Inc., CLLA).
[nA yTOYHEHHA CNPOMOMHOCTI Ta CTyneHA BNAUBY
NOTEHUIMHNX MPEeAUKTOPIB Ha pe3ynbTaT (HaABHICTb
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TNABHAR  BCTABKA  PASMETKA CTPAHMUB  ©OPMYNB  AAHHHE
x B @
n-i.-u i ﬁ EEE g
Momex 3. Mporxos B

opui no nf

Cpeacrea ananisa Tabany

e Data_Min-24-08-2021 xlsx - Excel
PELEH3WPOBAHWE

BUA HALCTPOMKM HTENNEKTYANbHBIA AHAN3 JAHHBIX AHANM3MPOBATL

& &

Ananus  Pacuer Ananus noxynatensckoro  vovk2004  Cnpasxa

Coegumenne  Cnpasxa

€ | [ X v Fl2
A B C D E | F G H | J K L M N (o] P

1| MNenn | Crams i |mmcpmubmmmnru ot Mts
2] 1 x 52 0 65 783,00 0
3 2 * 60 0 1.0 3850 0
4 3 * 30 1 i 09 | 40,97 0
S 4 » 69 0 3.5 242,80 0
6 5 * 56 0 22 1314,00 0
7 6 * 56 0 09 35,70 0
8 9 * 38 0 14 492 0

Puc. 1. 3acmocysaHHs yHKUii <AHASI3 KIIHYO08UX hakmopie 8naugy» 3 Ha00y008U iHMeseKmMyanbHO20 aHAizy 0aHUX y npoepami

MS Excel

MTc+) [opaTKOBO NPOBeAEHO iX OLHKY i3 3aCTOCyBaH-
HAM TexHonoril Data Mining, a came 3a gonomorowo
bYHKUIT «AHani3 KnovyoBux GakTopiB BMIMBY» 3 Haf-
6yL 0BV iHTeNeKTyanbHOro aHanisy gaHux gns MS Office
(puc. 1), aka pae 3mory nporpami MS Excel Bukopucto-
BYBaTW 06UMCIIOBANIbHI MOXKIMBOCTI CUCTEMU KEPYBaH-
HA 6a3amu gaHux Microsoft SQL Server.

[iarpama Ha puc. 2 AeMOHCTPYE, WO MOKA3HUKK
«CymapHuin po3mip nyxamH > 2,69 cm», «[Joonepa-
UinHUA piBeHb KanbuutoHiHy (KT) = 1497,9 nr/mn»,
HasABHICTb 6araTopOKYCHOCTI Ta YOJsiOBiYa CTaTb CBif-
YyaTb Ha KOPUCTb HaABHOCTI MeTacTasiB (Mtc+), Toai
AK MOKa3HUKM «CymapHuI po3mip nyxnuH < 1,65 cm,
«JoonepauinHni piseHb KT < 489,2 nr/mn», BigcyT-
HicTb 6araTopOKyCHOCTI Ta »KiHOYa cTaTb — MPO iX Bif-
CyTHicTb. [padiyHo BiAHOCHa cuna BNAMBY BifoOpaxy-
€TbCA BEIMYMHOIO BigMNOBIigHNX CTOBNYMKIB AiarpamMmu.

Kntouosi paktopu BNAUBY Ta iX BMN/IMB Ha 3HaueHHs "Mts+" (1 - HasBHi, 0 - BigcyTHi)

Crosnumk |~ ELECELLE

CymapHWiA po3mip NyX/IMH, CM 2,69-4,12
KT paoonepauiiituii, nr/mn 1497,9-2303,1
KT goonepauiiHuii, nr/mn >=4911,2
Cratb ]

KT goonepaiiHuii, nr/mn 489,2 - 1497,9
baratodoKycHicTs (1 - €, 0 - Hemae) r 1

KT goonepauiiiHuii, nr/mn <489,2
CymapHuii po3mip NyxXuH, CM <1,65
Cratb W
baratodoKycHicTb (1 - €, 0 - Hemae) f 0

BipcyTHicTb nokasHuKa «Bik» Ha giarpami cBigunTb
NMpPO HE3HAYHMI BNUB LbOoro npeaukrTopa. OgHak n'atb
NOKa3HWKIB (BiK, CTaTb, MyNbTUHOKaNbHICTb, CyMapHUWI
po3mip NyxAvH Ta goonepaudiiimin piBeHb KT) 3any-
YeHO [0 MOYaTKOBOro BapiaHTa Mogeni AnAa aHanisy y
nporpami StatPlus (ta6n. 1).

AHani3 Tabnuui gaB 3mory 3pobut Taki BUCHOBKM.
PiBeHb 3HauywwoCTi kKoedilieHTiB NOKa3HWKIB «Bik» Ta
«CymapHuUin po3mip MNyXJnH» BUABMBCA HeJOCTaTHIM
(p = 0,15271 1@ p = 0,56152, BignoBigHO) nonpwu
BUABMNEHNI HA NOYATKOBOMY eTani BMjnB OCTaHHbOro
nokasHuka. Kpim Toro, nokasHuk «CymapHuin po3mip
nyxnvH» MaB 6yTv BUNyYeHUn 3 po3rnagy, 60 ofHieo
3 YMOB 3aCTOCYBaHHA GiHApHOI NIOriCTUYHOI perpecii €
BiACYTHICTb KOpenAuil MiXX npegukropamu, a Mi>k po3-
MipOM Nyx/nH i foonepauiiHnm piBHeM KT kopenauyin-
HWI 3B’A30K BUABNEHO.

B Migxogutb B BigHocHui BNAVB Ei

r

r

o Bl o Bl ~ (B - Y - [

Puc. 2. Knto4osi YUHHUKU 8n/iusy
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Ta6nuus 1
Pe3ynbraTii po3paxyHKiB Mogeni fnsa noyaTkoBoro BapiaHTa y nporpami StatPlus
MNoBHa nigroHka mogeni

X2 39,696 Yucno ctyneHis 5 p-3HaueHHsA 1,720 - 107

csobogu

PerpeciiiHa ctatuctuka

VAR beta CraHpapTHa p-3HayYeHHA

noxubka
Cratb (#1) -1,42176 | 0,47007 0,00249
Bik (#2) 0,02054 0,01436 0,15271
MynbTrdoKanbHicTb (#3) 1,27562 0,54731 0,01977
CymapHumn po3mip nyxavH 0,08897 0,15325 0,56152
(#4)
NoonepauiiHui piseHb KT | 0,00094 0,00027 0,00048
(#5)
Y-nepeTuH (intercept) -0,56735

Y HalbinbLu 3HaUyLLOro NokasHuKa — «[loonepadii-
HUM piseHb KT» (p = 0,00048) nepLuoto 3HauyLLo Lnd-
poto y perpecinHomy KoedilieHTi € yeTBepTUIA 3HaK
nicna komu (0,00094), Togi AK 3a3BMYar NPU PO3pPaxXyH-
Kax 6epyTbCs 4O yBarv nepLli Tpy po3psau nicisa KOMu.
Llenn ¢akT, 6e3ymOBHO, NOB'A3aHWI 3 TUM, WO MOKa3-
HUK 3MIHIOBABCA Yy AyXe BeNMKOMy fiana3oHi — Bif
OMHWLb A0 TUCAY, TOOTO MiHIMasbHI Ta MaKCUMasbHi
3HAYeHHA BIgPI3HANMCA Ha Tpu nopagku. MpunHATo
pilleHHA 3aMiHUTK Y MOAeni 3HauYeHHA LbOoro nokas-
HMKa Ha Noro AecATKoBMIN norapmdm, Lo, AK nokasana
noganblua nepesipka, 4ano 3Mory CyTTEBO NOAINWNTA
il xapakTepucTrku (Tabn. 2).

Taknum 4MHOM, 3 ypaxyBaHHAM OTPMMaHuX Koedi-
LieHTiB 6eTa perpeciliHe piBHAHHA Habyno Takoro
BUINAAQY:

y=-7,882+1,473-X:+ 1,145 - X5 + 2,375 - X5. (3)

Kputepili %, AKniA € Mipoto CMPOMOXKHOCTI Mogeni, bys
ayxe Bucokum (50,825, wo signosigae p =5,335-10).

Mopanblua obpobka pesynbraTie 6yna cnpsaMoBaHa
Ha OTPUMAHHA BIAMNOBI4I MPO MMOBIPHICTb MEBHOMO
pe3ynbTaty NporHo3y y xBoporo. [locnigoBHicTb fin
npu ubomy 6yna Takoto:

— po3paxyHoK 3a Gopmynolo (3) 3HaUeHHsA perpecin-
Hoi GyHKLi (y) AnA nauieHTa Ha NigcTaBi 3HaUeHb TPbOX
06paHuX NpeanKTopiB;

Tabnuusa 2
KiHueBwuia pesynbTaT po3paxyHkiB mogeni y nporpami StatPlus
NMoBHa nigroHka mopeni

X 50,823 Yucno ctyneHis 3 p-3HayeHHA |5,335-10M

csoboan

PerpeciitiHa ctatuctnka

VAR beta CraHgapTHa p-3HaYeHHsA

NnoxmoKa
Cratb (X4) 1,473 0,510 0,003866
MynbTrdokanbHicTb (X;) 1,145 0,550 0,037486
Jlorapudm gecatkosuin 2,375 0,475 0,000001
Bifl pjoonepadinHoro pisHA KT (Xs3)
Y-nepetuH (bo) -7,822
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G2 > J | =$BS5+58527D2+5853"E2+$B54"LOG10(F2] >
A B C D E F G H | J K
- . MporHos
- % al C{'r;;b Eara'roett;(ozl;ycmc'rb KT aoonepau. MTC+
& [ BP0 (w-1,-0) | (1-7aK 0-Hi X3) (35e
1 & 2 y p 1-p odds | O - Hemae)
2 | X1 1,473 1 0 1 783,00 0,196 0,549 0,451 1,216 : §
3 X2 1,145 2 0 0 38,50 -4,057 0,017 0,983 0,017 0
4 X3 2,375 3 0 1 2000,00 1,163 0,762 0,238 3,199 1
5 Const(b0)| -7,822 4 1 0 543,90 0,148 0,537 0,463 1,159 1
6 5 1 0 980,00 0,755 0,680 0,320 2,128 1
7 6 0 0 35,70 -4,134 0,016 0,984 0,016 0
8 T 0 0 1051,00 -0,646 0,344 0,656 0,524 0
9 8 0 0 2486,00 0,242 0,560 0,440 1,274 1
10 9 0 1 311,00 -0,757 0,319 0,681 0,469 0
11 10 1 0 373,20 -0,241 0,440 0,560 0,786 0
12 11 0 0 2000,00 0,018 0,504 0,496 1,018 1
13 12 1 1 1951,00 2,610 0,932 0,068 13,604 1

Puc. 3. lllabrioH 0ns po3paxyHkig y cepedosutyi MS Excel 0na pobomu 3 npoeHOCMUYHOK MOOesIIHO

— pO3paxyHOK MMOBIpHOCTI (p) 3a dpopmynoto (1)
BUSIBJIEHHA Y NaLlieHTa NeBHOI 03HaKW Ta GopMyntoBaH-
HA BUCHOBKY NPO HaABHICTb/BiACYTHICTb (MTC+);

— [0OQATKOBO — BU3HAYeHHA MMOBIPHOCTI MpoTu-
nexxHoi nogii (1 — p) i nokasHuka odds (waHcy nogii),
TO6TO CNiBBIAHOLWEHHA NMOBIPHOCTI 30iICHEHHA nogii
[0 MMOBIPHOCTI, L0 BOHa He BinbyaeTbcs (4):

odds=%- (4)

Lle cniBBigHOWeHHA popaTkoBo Ao ¢dopmasb-
Horo pesynbraty Tecty (MTtc+ €/Hemae) pae 3mory
006’EKTMBHILLE OLHUTU CUTYaUilO.

OnAa 3abe3neyeHHA WBMAKOCTI, 3pYYHOCTI Ta Tou-
HOCTi 06UNC/IeHb CTBOPEHO creliafibHUI WabnoH ans
po3paxyHkiB y cepegoBulli MS Excel 3a gonomoroto
BOYJOBaHUX MaTeMaTUYHUX i NoriyHmx GyHKUiN npo-
rpamu Ta ix KombiHauin (puc. 3).

[na aBTomaTtm3auil NigpaxyHKy 3arasbHOI KiflbKOCTi
npaBuabHUX (iICTMHHO no3uTMBHUX (TP) Ta iCTUHHO
HeratmBHUX (TN)) i NOMUNKOBUX (XMOHO MO3UTUBHUX
(FP) Ta xnbHo HeraTneHuMX (FN)) pe3ynbraTiB y HaBYasb-
Hin BMOIpUi, WO HeobXigHO ANA OUiIHKM onepauin-
HUX XapaKTePUCTUK TecTy, po3pobnieHnin y MS Excel
WabnoH 4ONOBHEHO BiAMOBIAHMM G610KOM, onepalii B
AKOMY FPYHTYIOTbCA Ha Pi3HUX BapiaHTax BUKOPUCTaH-
HA noriyHol GyHKLUIT «AKWwo» («IF») (Tabn. 3).

AKicTb Mogeni ouiHBanK 3a AOMOMOroK BU3Ha-
yeHHA nnowi nig BignosigHoto ROC-kpueotw (AUCQ)
(puc. 4).

Mpwn 3HaueHHi AUC Big 0,8 po 0,9 akicTb mogeni BBa-
XKanu fy»e XopoLuot.

[aHi woao oCHOBHMX onepauiiHNX XapakTepPUCTUK
OTPVIMAHOIO TECTY HAaBELEHO Y Tabn. 4.

[nA nepeBipKn AKOCTI mogeni npoBefeHo ii Bepudi-
KaLito Ha KOHTPObHIl BM6opLi i3 147 0cib, npoonepo-
BaHVIX B iHLUNX NiKyBanbHKMX 3aKnagax YKpaiHu (Tabn. 5).

BennuumHa nokasHukiB y uLinomy Bignosigana otpu-
MaHVM Ha HaBYasbHill BMOOpLIi, ane BoHM Oynun gewo
Kpalyi (tabn. 6).

Takum 4mHOM, 3acTocyBaHHA 6GaraTodakTOpPHOro
aHanisy gna nporHosysaHHA JIM MPLLU3 mae xopowy
[iarHOCTUYHY epeKTUBHICTb — > 84 %.

PaHHe Ta pocTtoBipHe BuABNeHHA JIM Ha poone-
pauinHoMy eTani Ma€ BaK/MBe 3HAYE€HHA, OCKINbKU
HaABHICTb y 29—38 % nauieHTiB 3 nepBnHHUM MPLL3
NOKOperioHapHMX MeTacTasiB pi3ko 306iNbLuye YacToTy
peungmeis [10—12]. Y Hawomy nonepegHbOMy JOCHi-
IPKeHHi 3apeecTpoBaHo 32,4 % sunagkis JIM MPLL3, 3

Tabnuus 3
Pe3ynbraTi TecTyBaHHA Ha HaBYanbHil BUGipLi (n = 142)
MokasHuk Kinbkictb
crnocrepekeHb

IcTHHO No3uTuBHUN pesynbtat (TP) | 33

IcTMHHO HeraTBHMI pe3ynbtat (TN) |82

X16HO NO3nTMBHWIA pe3ynbTaT (FP) |13
XnbHo HeraTmBHUIA pe3ynbTaT (FN) 14
142

Ycboro
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mecmy

Hux nuwe 11,7 % BUABNEHO Ha goonepauiiHoMy eTarii.
Ockinbku nauieHTn 3 JIM MatoTb arpecuBHiwnii nepeobir
XBOPOOW, BUWUI PU3MK peungrBy Ta CMepTi, migro-
TOBKa [0 XipypriyHoOi onepauii — OCHOBHOro meTogy
nikyBaHHA MPLL3 mae nepen6ayatii TOYHY AiarHOCTUKY
MOXJTMBOro MeTacTasyBaHHA [13].

YnbTpacoHorpadis — OCHOBHUI MeTof Bizyanisauil
perioHapHUXx MeTacTa3siB y nauieHTiB 3 MPLL3, Akui mae
BMCOKY cneumndivHicTb (85—97,4 %), ane HMU3bKy 4yT-
numBicTb (36,7—61,0 %) Wo[o BUABNEHHA MeTacTasiB y
WNRHUX AimpaTnuHMX By3nax npu MPLL3. Komn'toTepHa
Tomorpadia uyTnveiwa, ane MeHw cneundiuHa, Hix
Y3, npn ouiHUi AK perioHapHMX, Tak i BigdaneHunx
meTacTasiB [14—16]. YoockoHaneHHsa MeTOAiB Bisyari-
3auii Bigirpa€e KnyoBy posb y AiarHOCTUL MeTacTasis,
ane ix giarHoCTUYHa epeKTUBHICTb HeJOCTaTHA. ToMy €
notpe6a B aHani3i MOXXNMBOCTI 3aCTOCYBaHHA AO4ATKO-
BVIX NPeANKTOPIB MeTacTa3yBaHHSA.

Tabnuus 4
OCHOBHI onepauiiiHi XxapaKTepucTnkn Tecty
(HaBYanbHa BMGIpKa, n = 142)

Moka3HukK 3HaueHHsA (95 % Al)

YyTtnueicTb (Se), % 70,2 (55,1; 82,7)

CneundiuHictb (Sp), % 86,3 (77,7;92,5)

MporHocTNYHa 3HaYyLWiCTb 71,7 (59,7; 81,3)
MO3UTUBHOIO pe3ysbTaTy TecTy

(PPV), %

MporHocTnYHa 3HauyLWicTb 85,4 (78,9; 90,2)
HeraTMBHOrO pe3ynbTaTy TecTy

(NPV), %

[iarHocTnyHa epeKTUBHICTb 81,0 (73,6; 87,1)

(Accuracy), %

Tabnuys 5
OcHOBHi onepalLiliHi xapakTepucTnKn TecTy (KOHTPOJIbHa
BubipKa, n = 147)

Moka3Huk 3HauyeHHsa (95 %

Al

76,8 (65,1; 86,3)
89,7 (80,8; 95,5)
86,9 (77,2;92,8)

YyTtnusicTb (Se), %
CneundiuHicTb (Sp), %
[porHocTnyHa 3HauyLWicTb
MO3UTUBHOTO pe3ynbTaTy TecTy
(PPV), %

MporHocTyHa 3HauyLWiCTb
HeraTMBHOro pe3ynbTaTy TecTy
(NPV), %

[liarHocTnyHa edeKTNBHICTb
(Accuracy), %

81,4(73,9;87,1)

83,7 (76,7; 89,3)

Y Hawomy JOChiIMeHHI YooBiYa CTaTb, PO3MIP NYXANHU
> 2,7 MM, MynsTUQOKaNbHICTL | piBEHb KanbLUTOHIHY > 489
nr/mn Gynu 3HauYyLMMK YMHHUKaMW PU3VKY Ois Npo-
rHo3yBaHHA JIM. Lle y3romKyeTbca 3 pesynsratamu iHLWmX
nocnigkeHb, a BiAMIHHOCTI 3@ YNCNOBMMW 3HAYEHHAMW,
MOX/BO, MOB'A3aHi 3 MapameTpamMu BUOIPKM NaLliEHTIB.
PetpocnekTtuBHe gocnigxeHHa H. S. Oh Ta cniBaBT.
NnoKasasno, WO eKCcTpaTUpeoifHe MOWNPEHHA NYXJINHN
6yno He3anexHVM YMHHUKOM PU3UKY PO3BUTKY JIM
MPLL3 Ta peunansy 3axBoptoBaHHaA [17]. Mu He gocni-
IXKyBanu Ueln napameTp, OCKiNbKM Lie 6ibll naTomop-
donoriyHa xapakTepucTuKa, a ABHA eKCTpaopraHHa
iHBas3iA, WO NOKYeTbCA Ha Y3/, € pigKicCHUM ABMLLEM.
W. Fan Ta cniBaBT. nOBigoMMAY, LLO PO3MIP NYXNHU
> 1 CM NOB'A3aHUN i3 WUAHUMN NIMPaTUYHMMK By3fa-
MU, ane nuuwe iHBa3ia Kancynu wutonoaiobHoi 3ano3u
ineHTdikoBaHa AK He3aneXHUn YNHHUK PU3NKY ypa-
YKeHHs natepanbHux nimdatnyHmx By3nis [18].
HemorpadiyHMn YUMHHMKamK, nos’a3aHummn 3 JIM
MPLL3, € yonosiua ctaTb i NiTHIN Bik [19]. OgHaK y Hawo-
My AOCAIAKEHHI BiK He 6YB UNHHUKOM PU3UKY PO3BUTKY
JIM MPLL3. Lle noTpebye fofaTKOBOro MigTBepAMeHHSA
3a JOMOMOrOH0 NPOCMEKTMBHMX JOC/IAKEHD MaLliEHTIB.
CnporHo3yBaT HasABHICTb MeTacTasiB 3a iX BiA-
CYTHOCTI 3a JaHumu Y3[] HeogHOPa30BO HamMaranucsa
6arato fOCNiAHVKIB. 3 Li€l0 MeTOI 3a3BMYall BUKOPUC-
TOBYBanu GioxiMiuHi Mapkepu — KanbLMTOHIH i PEA
(pakoBuIA eMbOpioHanbHW aHTUreH) [20, 21].
HarnuacrTilwe 3actocoByBaHUi GioximiuHMIN Mapkep —
KanbUWUTOHIH Ma€ BUCOKY YYTNUBICTb, ane HeJoCTaTHIo
cneundivHicTb. Tak, ANA LEeHTPanbHOro MeTacTasyBaH-
HA npu Cut-off 137 nr/mn yyTnueicTb cTaHoBMNa 0,88,
a cneundivHictb — 0,37, na natepanbHOro MeTacTasy-
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BaHHA npw Touui BigcikaHHAa KT — 358 nr/mn — Bigno-
BiaHO 0,89 Ta 0,64 [22].

3actocyBaHHA 6aratopakTOpHOro aHanisy ana npo-
rHO3yBaHHA HaABHOCTI MeTacTasiB, iMOBIPHO, MOXe
NoNINWUTY onepaLiinHi xapakTepucTuKu Mogeni. 3 Li€to
METO MY NpoaHanisyBanu ebeKTUBHICTb HE3aneXHUX
napameTpiB (GoKanbHICTb MYXIUHKU, CTaTb MALliEHTA i
piBeHb JooMNepauiiHOro KafibUUTOHIHY) AnA MPOrHo-
3yBaHHA NPMXOBAHOro MeTacTa3yBaHHA, 3aCTOCYBaBLLUM
meTogm 6aratodakTopHOT norictuyHoi perpecii. Moby-
JloBaHa Ha 6a3i HaBYanbHOT BUGIPKK MoaesNb BMABWa-
ca gyxe akicHoto: AUC — 0,84. YyTtnumeicTb 3HM3MNaca
1070,2% (55,1;82,7), a cneumndiyHicTb, HaBNaku, NigBu-
wmnaca no 86,3 % (77,7; 92,5). Y KOHTPONbHIN BUGipLUi
BUABNEHO JefAKe MOMIMNWEHHA XapakTepUCTMK: YyTian-
BiCTb 3pocna ao 76,8 % (65,1; 86,3), cneundiyHicte —
0o 89,7 % (80,8; 95,5) [23]. Cxoxi gani (AUC — 0,82) Ta
NOPIBHAHHI onepauiliHi XapakTepUCTMKN TeCTy HaBO-
0ATb iHWI gocnigHnkn [24].

Y Halworo 4ocnigeHHs € aeKinbka oomexeHb. AK i
6yab-Aka MOAenb, Mofesib MPOrHo3y MeTacTasdyBaHHA
NMLie YacTKOBO BijoOpaXkye peanbHicTb 3 AiarHocC-
TUYHOW edpeKTUBHICTIO 0,84 3 AeKiNbKoX MpuunH: 1)
HaBYanbHa BMOipKa yTBOpPEHA i3 Maui€HTIB, npoone-
pOBaHMX B OAHOMY NiKyBaflbHOMY 3aknagi, 2) nepe-
BipKa Mogeni npoBedeHa Ha KOHTPOJbHIN BUbopLi,
[0 AKOI 3any4eHO nauieHTiB, NPOONepOBaHUX B iHLLINX
NiKyBanbHMX 3aKnagax, TOMy OTpMMaHi onepauinHi
XapaKTepUCTUKN JeLo Bigpi3HAIOTbCA, ane He BUXO-
OATb 3a Mexi obpaHoro [, 3) 3actocyBaHHA nuwe
ofHoOro nokasHuka KT ana nporHo3y metactasyBaHHA
MPLL3 mae 6inbliy 4yyTnmBiCTb, ane MeHWy cneuu-
biuHicTb, HiXX 6araTodakTopHMn aHanis. IMoBipHO,
BOOCKOHANIeHHA MaTeMaTUYHOro anapaty nosbasuTb
3anponoHOBaHy MOfesNb LUbOro Heponiky. Y manbyt-
HbOMY HeoOxigHa nmoganbwa poboTa 3 onTuMisauil
mMopgeni 3a LoNoMoroto 6araToLeHTPOBOro JOCiXKeH-
HA 3 BEJINKO BUOIPKOIO Ta MPOCNEKTUBHOIO KliHiu-
HOrO AOCHIAXEHHS.

BUCHOBKWN

3acTocyBaHHA MeTofy 6iHapHOT noricTUYHoI perpecii
OnA OUIHKN HAaABHOCTI MPUXOBAHOIo MeTacTa3yBaHHA
NOPiBHAHO 3 MOHOMAKTOPHUM NMPOrHO30M, OTPUMAHVM
Ha MigcTaBi 4OONEpPaLiNHOro PiBHA KasbUUTOHIHY, MaE
HUK4Yy yyTnueicTb (0,77 i 0,89) Ta Buwy cneuyndivHicTb
(0,901 0,64).

Mopanblue BAOCKOHANEHHA Mogeni Moxe OyTu cnps-
MOBaHe Ha A0JaTKOBMWI AOKNAAHNIA aHanNi3 MOMUNKOBMX
pe3ynbTaTiB TeCTy B 3aCTOCOBaHIi HaBYanbHin BUGIpL.

3anponoHoBaHa NPOrHOCTUYHA MOAeSIb, AKa 3aBAA-
K1 peanisauii po3paxyHkiB y MS Excel BigpisHaeTbcA
3PYYHICTIO Ta WBWAKICTIO OTPUMAHHA KiHUEeBOI iHbop-
MaLii, Moxe 6yTn 4OJATKOBVM AiarHOCTUYHMM iHCTPY-
MEHTOM Mpu BUOOPiI MeTody XipypriyHOro nikyBaHHsA
Ta 3aC/lyroBY€ Ha BNPOBAAKEHHA B KNiHIYHY MPaKTUKY
i nonynapwr3adito.

®iHaHcysaHHs. [laHe 00CnioxeHHs He (hiHaHCY8anocH.
KoHdbnikm inmepecis. Aemopu 3a56/1910mb, U0 CMOCOBHO
ny6nikauyii 0aHoi cmammi He icHye KoHgnikmy iHmepecie.
Yuacme aemopie: koHuenuis ma ou3aliH 00C/liOXeH-
HA — O.A. Togkad, B.A.[anamapuyk, O.l. KapayeH-
ues, B. A. Cmorniap, KO.M. TapaweHko; obcmexxeHHs/nidbip
xeopux — B.A. Cmonap; 36ip ma obpobka mamepia-
ny — B.A.Cmonsap B.O. Kyuy; HanucaHHA mekcmy —
B.O. Manamap4yk, B. B. Kyu, B.A. Cmonap; pedazysaH-
Ha — O.A. Toskad, fO.l. Kapa4eryes, B.O. [lanamap4yk,
0. M. TapawieHko.

EmuyHi HioaHcu. Yci npouedypu nposedeHo20 00C/i-
OXeHHA i3 3aJly4eHHAM nayieHmie sionogioanu emuy-
HUM CmMaHoapmam ycmaxosu 3 K/iHiYHOI npakmuku ma
sumozam lenbciHcbKol 0eknapauii 1964 p. 3 nonpaskamu.
Mauiermu/6ameku abo tpuduUYHi onikyHU nayieHmis
nionucasnu ¢hopmu iHpOpMOBAHOI 3200U HA IKYy8AHHA Ma
NpogedeHHsA 8Cix HEOOXIOHUX 0iazHOCMUYHUX NPoyedyp.
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PE3IOME

Mo6ynoBa NPOrHOCTUYHOI MOAEesi OLiHKN PU3NKY
HaABHOCTI MeTacTasiB MeAyNAPHOro paKy
WwurTonoAi6HOI 3a103M i3 3aCTOCyBaHHAM
6iHapHOI noricTnyHoI perpecii

0. A. Toekati ', B. O. lManamapuyk’, 10. I. Kapayeryes 4,
B. B. Kyy'? B. A. Cmonsap', 0. M. TapaweHko?

"YKkpaiHcokul Hayko8o-npakmuyHul yeHmp eHOOKPUHHOI
Xipypeii, mpaHcninaHmayii eHOOKpUHHUX Op2aHie | MKaHUH
MO3 Ykpainu, Kuis

2 1Y «HayioHaneHul iHcmumym ¢pmusiampii i nynemoHonoeir
imeHi @. I. AHoscbko20 HAMH Ykpaitu», Kuis
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MepynAapHUn pak wWuTonomdibHoI 3ano3m 4acto
CYNpPOBO/KYETbCA MeTacTazaMu, TOMy noTpebye Byac-
HOrO i ajeKBAaTHOrO ONepPaTUBHOIO BTPYYaHHA.

MeTa po60T1 — OLiHNTV MPOrHOCTUYHY 3HAUYLLICTb
Ta iIHPOPMATMBHICTb AEAKNX KMiHIYHUX MOKa3HMKIB 3
BUAINIEHHAM HanbinbWw ONTUMANbHUX i JOCTOBIPHUX
NOTEHLIIHUX YMHHUKIB NpWn po3pobLi maTemaTUYHOro
PIBHAHHA pO3paxyHKYy WMOBIPHOCTI BUABIEHHA MeTa-
CTas3iB MepynApHOro paky LwWuTonogibHoi 3ano3n 3a
BiACYTHOCTI X KNiHIYHUX Ta IHCTPYMEHTaNIbHUX O3HaK
Ha goornepauinHomy eTtani.

Marepianu Ta meToam. B focnigeHHi B3anu yyacTb
NaLieHTV 3 MeaynApPHO KapLMHOMOK WUTOMOAIOGHOI
3an03mn 6e3 meTacTasiB Ta 3 IOKOPErioHapHUMU MeTa-
cTasamu. ns Bepudikauii MeTacTaTUUHUX Oeno3nuTiB
npoBoAWIM NatoMopdonoriyHe AoCNigXeHHS 3a ono-
moroto Knacudikauii TNM (UICC). Ona cTaTucTUyHOI
06pO6KM pe3ynbTaTiB BUKOPUCTOBYBanU Nporpamy
StatPlus Pro v.7.6, ctatnctuuHi kanbkynatopu EpiTools
Ta MedCalc, AnAa ouiHKM CTyneHA BNAMBY NOTEHLIHNX
npeankTopis — TexHonorii Data Mining 3a gonomoroto
HaabynoBM iHTeNeKTyanbHOro aHanisy gaHux gna MS
Office. InA ouiHKM AiarHOCTUYHOT LiHHOCTI TecTy npo-
Boannn ROC-aHani3 Ta 6ygyBanu BignoBigHy Xapak-
TEPUCTUYHY KPUMBY 3 PO3paxyHKOM nfowi nig Hetwo (3a
meTtogom Delong). [ina onepauinHux XapakTepuctuk
TecTiB po3paxoByBann 95% posipunin iHTepBan 3a
MeTogom BincoHa. Pe3ynbtaT BBaXKanu CTaTUCTUUYHO
3Hauywmnmm npu p < 0,05.

PesynbraTtin. BuasneHo cTaTMCTMUYHO 3HauyLle 3Ha-
YeHHsn piBHA 6a3aNibHOrO KaJIbLIMTOHIHY, CTaTi NaLi€HTa,
6araTopOKyCHOCTi Ta CyMapHOro PO3Mmipy MyX/IMHU B
anpiopHin OuUiHLUiI pU3NKY MeTacTa3yBaHHA Meaynsap-
HOro paky wutonogibHoi 3ano3u, Wo AaEe 3Mory pos-
rnAgaTv X He Niwe AK NpeguKkTopy HeCNPUATANBOIO
NPOrHO3y, @ W AK MOKAa3HWKK ANA iHAMBiAyanbHOro
BMI3HaUeHHA 06CAry onepaTMBHOrO BTPYYaHHS.

BucHoBKM. [1nA OUiIHKM MPUXOBAHOro MeTacTasy-
BaHHA MeTop 6iHapHOI noricTuyHoi perpecii nopis-
HAHO 3 MOHOGMAKTOPHUM MPOrHO30M 3a JoornepaLin-
HUM PiBHEM KalbLMTOHIHY MOKa3aB HMXYYy YyTIMBICTb
(0,77 Ta 0,89) i Buwy cneumndiyHictb (0,90 Ta 0,64).
YpockoHaneHHa mogeni noTpebye 4OAAaTKOBOrO aHanily
NMOMWJIIKOBUX Pe3ynbTaTiB TeCTy B HaBYalbHii BUGIp-
Ui. 3anponoHoBaHa MPOrHOCTMYHA MopJesflb 3aBAAKM
BMKOHAHHIO pPoO3paxyHKiB y nporpami MS Excel pae

3MOrYy 3pPYYHO i WBKAKO OTpuMaTK iHdopMaLito, Tomy
MO»Ke By T 3aCTOCOBaHa ik JOAATKOBUIA JiarHOCTUYHUIA
iHCTPYMeHT npwu BUOOPI MeToay XipypriuHOro nikyBaHHs.

KniouoBi cnoBa: megynapHUn pak WMTONogdioHOI
3ano3n; NpeavkTopn MeTacTasdyBaHHA; KalbLUTOHIH;
Data Mining; norictuuHa perpecisa; ROC-aHanis.

ABSTRACT
Construction of the prognostic model for assessing
the risk of medullary thyroid cancer metastases
using binary logistic regression
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Background. Medullary thyroid cancer is a topical
disease that is often accompanied by metastases. The
danger of this pathology requires timely and adequate
surgery.

Objective to assess the prognostic value and
informativeness of some clinical indicators with the
selection of the most optimal and reliable potential
factors in the development of the mathematical
equation for calculating the personal probability of
detecting metastases of medullary thyroid cancer in
the absence of clinical and instrumental signs in the
preoperative stage.

Materials and methods. Patients with medullary
thyroid carcinoma with and without locoregional
metastases participated in this study. To verify
metastatic deposits, a pathomorphological study was
performed using the TNM classification (UICC). StatPlus
Pro v.7.6, EpiTools and MedCalc statistical calculators
were used for statistical processing of results. Data
Mining technologies were used to assess the degree of
impact of potential predictors using the data mining
add-on for MS Office. To assess the diagnostic value of
the test, ROC analysis was performed and the
corresponding characteristic curve was constructed
with the calculation of the area under it (according to
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the DeLong method). For the operational characteristics
of the tests, 95% confidence interval was calculated
according to the Wilson method. The results were
considered statistically significant at p <0.05.

Results. Basal calcitonin, patient sex, multifocality,
and total tumor size have been shown to be significant
in the a priori of the medullary thyroid cancer metastatic
risk assessment. These indicators can be used not only as
predictors of unfavourable prognosis, but also as indi-
cators for individual determination of the surgery scope.

Conclusions. The method of binary logistic
regression to assess latent metastasis showed lower

Jama HaoxooxeHHs 0o pedakuii 17.02.2022 p.
Jama peuyeH3zysaHHs 02.03.2022 p.
Jama nionucaHHa cmammi do opyky 16.03.2022 p.

sensitivity (0.77 vs 0.89) and higher specificity (0.90 vs
0.64) in contrast to the monofactorial prognosis based
on preoperative calcitonin levels. Further improvement
of the model requires additional analysis of erroneous
testresultsin the applied training sample. The proposed
prognostic model due to calculations in MS Excel
allows you to easily and quickly obtain information, so
it can be used as an additional diagnostic tool when
choosing a method of surgical treatment.

Keywords: medullary thyroid cancer; predictors of
metastasis; calcitonin; Data Mining; logistic regression;
ROC analysis.
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