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Cenbvcokuti b. I1. Bubip 00’eMy peKOHCTPYKTUBHHMX ONEPATUBHUX BTPy4YaHb
B yMOBax 6araTomnoBepXoBOro CTEHOTUYHO-OKJIFO3UBHOTO pOIECY
iH(}paiHrBIHATILHOTO apTepianbHOTrO pycia. — KBamdikaliiiHa HaykoBa Iparis Ha
paBax pyKOIHCY.

Hucepraiisi Ha 3100yTTS HAyKOBOTO CTYINEHs HoKTopa ¢inocodii 3a
cnemiaibHicTiO 222 «Memununay (22 «OxopoHa 3710poB’s»). — TepHOMUIbChKUN
HalllOHAIBHUI MeanuHuid yHiBepcuTeT iMeHl 1. S. ['opbaueBcbkoro MO3 Ykpainu,
Tepnomnus, 2023.

TepHOMINBCHKUIT ~ HAIlOHAIBHUN  MEIUYHUI  yHIBEPCUTET  IMEHI
L. . T'op6aueBcbkoro MO3 Ykpainu, TepHomins, 2023.

HucepraiiitHa po0oTa TMPUCBSYEHA BHUBYCHHIO MUISIXIB MOKPAIICHHS
pe3yibTaTiB  BIJKPUTOI, EHAOBACKYJISAPHOI Ta TiOpuUAHOI peBacKyspu3alli
aTepOCKIEPOTUYHOTO CTEHOTHYHO-OKJIIO3UBHOTO YpPaK€HHS 1H(QPalHIBIHAIBLHOTO
apTepiaJbHOTO pyclia NUISIXOM BIPOBA/PKEHHS B KIIHIYHY MPAKTUKY CHCTEMHU
MPOTHO3YBaHHS PU3UKY PO3BUTKY YCKJIAIHEHb Yy MICISONEpaliitHOMY MepioAl, 10
0a3yeTbcsi Ha OCHOBI 1HGOPMAIIMHMX METOAMK Ta BCTAHOBJICHHIO 3HAYCHD
MOETHAHHS 3M1H JOCTIHKYBaHUX MTapaMeTpiB.

PoGota rpyHTyeThcd Ha aHami3i OOCTEKEHHS Ta XIPYpPriYHOro JIKyBaHHS
411 mamieHTIB 13 aTEPOCKICPOTHUYHUM CTEHOTUYHO-OKIIFO3UBHHUM ypPaKEHHSIM
1H(palHTBIHAJILHOTO apTepIaIbHOTO pycia, 10 NepedyBaii Ha CTalllOHAPHOMY
JikyBaHHI y BiaauieHHi cyaunHoi xipyprii KHIT «Tepnomninbcbka o6nacHa
kiiHivHa JikapHs» TOP ynpomosxk 2017-2023 pokis.

KpurepisiMu BKJIIOYEHHS MAIIEHTIB y JOCHIJKEHHS OYJIUM CTEHOTUYHO-
OKJTFO3MBHI 3MIHM aTEPOCKIEPOTUYHOTO T€HE3y B 1H(paiHrBIHAIILHOMY CETMEHTI
apTeplaJpHOTO pyclia HIDKHIX KIHIIIBOK Ta HAsABHICTh CTafill XPOHIYHOI

apTepiaibHOT HEAOCTaTHOCTI 3a cuctemoto kiacudikamii WIfI (2019) 1,2,3.,4.



3ae)KHO BII METOAY PEBACKyJSIpH3allli aTepOCKIEPOTUYHOTO MPOIECY
CTETHO-ANCTAILHOTO apTePiaJIbHOTO pyclia TMAaIi€EHTH PO3IMOAUICHI HAa TPYIIH:
Irpyma — XBopuM  MpOBEAEHI  BIAKPUTI  METOAM  pEeBACKYJspU3aIli
iHpalHrBIHATBFHOTO apTepianpHOro pycna; Il rpyma — mamieHTam 37iiiCHEHO
€HJOBACKyJIApHI MeToau peBackyispuzamii; [II rpyma — xBopum mnpoBeneHo
riOpHIHI METOIM PEeBACKYJISIpU3aIlli CTETHO-IUCTAIBLHOIO apTeplaJbHOIO pycia.

BcranoBiieHo, 10 yIbTpa3ByKOBI METOIN TOCIIIKEHb apTepialbHOTO pycia
Ta PEeHTTEHKOHTpacTHa aHriorpadis € eeKTUBHUMU JJI1 BUSHAUYCHHS XapakTepy 1
PO3MOBCIOJIKEHOCTI  CTEHOTHYHO-OKJIIO3MBHOTO  YPAXKEHHSI apTepid  HMKHIX
KIHI[IBOK, IO JaITh MOKJIMBICTh BHU3HAYEHHS IMOKA3HUKIB (DYHKI[IOHAJIHLHOTO
CTaHy apTepiil Ta XapaKTEPUCTUKU PET1I0HAPHOI TeMOIMHAMIKHY.

JUIsE OLIHKM PHU3HMKY PO3BUTKY HICISONEPALlIMHUX YCKIAJIHEHb XBOPHUM
MPOBOJWIN yibTpacoHorpadiuyHe Ta aHriorpadiuHe AOCHI/DKEHHS, IO Jajo
MO>KJIUBICTh OO ’€KTHBHO OIIHUTH (DYHKIIIOHALHUWA CTaH apTepiil Ta Xapakrtep
reMOJAMHAMIYHUX 3MiH Y HUKHIX KiHI[IBKaX.

Jist  00’€KTHBHOI OINIHKM PO3BUTKY TMICISONEpPAlifHUX YCKIJIaIHEHb
HEOoOX1/IHa XapaKTEPUCTHKA CTaHy OpraHiB 1 CHCTEM, KOMOPOIMHOCTI OpraHiamy,
Kl OyIyTh BHU3HA4YaTH aJEKBAaTHUM 00°’eM 1 cmocid pPEeKOHCTPYKTUBHUX
OMEpPAaTUBHUX BTPYyYaHb Y XBOPUX 31 CTEHOTUYHO-OKJIIO3UBHUM YPaKEHHSIM
aTepOCKIEPOTUYHOTO T€HE3y MaricTpajibHUX apTepiil HYXKHIX KIHI[IBOK.

3riHO 3 MPOBEACHUMHU AOCTIIKEHHSIMHU Ta OOCTE)KEHHAMU BUAUICHO TPYIy
13 119 namieHTiB, O BIANOBILAQIA KPUTEPISIM 1HPOPMALIMHOTO AOCTIIHKEHHS,
30kpema 3actocyBanHiO Tporpamu NeuroXL Classifier. IlamienTaM npoBeneHo
MOTTUOJICHWIA aHalli3 IUISXOM BUKOPUCTAHHS KOPEJAIIWHOTO aHajiizy Ta
HEHpoMepexKeBOl KIlacTepH3allii 3 yciMa OCIIKYBAaHUMHU MTapaMeTPaMH.

JIsi ToJIanbIioro BUKOPUCTAHHS PE3yJIbTATIB KOPENALIMHOTO aHalli3y Ta
HEHpOMEpEeKEBOi  Kilactepm3aiii 1 poO3poOKH CHCTEMH  OIIHIOBAaHHS  Ta
3aCTOCYBaHHS UKW PU3UKY PO3BUTKY YCKJIQJHEHb MPOBEIECHO aHali3 KJIHIKO-
aHAMHECTUYHHUX Ta 1HCTPYMEHTAJIbHO-TA00pPaTOpPHUX TMOKa3HMKIB. BcTaHoBieHo,

0 CEpEe/IHIM BIK MAIllEHTIB KOJUBaBcsA B Mexkax (67,06 =+ 1,14) pokiB, 4OJOBIKIB



oyno 98 (82,35 %), xinok — 21 (17,65 %). IkianuBi 3BUUKH (MATIHHSI) Malu
Mmictie y 60 oci6 (50,4 %). Cepen cymyTHBOI TATOJIOTii 3aXBOPIOBAHHS CEPIICBO-
CynuHHOI cuctemu BusiBieHo y 114 (95,83 %) maiieHTiB, ypaskeHHS
eKCTpaKkpaHiadbHUX apTepiii — y 64 (54,14 %) xBopux, 1yKpoBuii niadet —y 36
(30,56 %) Bunaakax, MaTojOril0 NUTYHKOBO-KHIIKOBOTO TpakTty —y 18 (15,28 %)
XBOPUX, TUXANbHY HeJoCcTaTHICTh —y 15 (12,5 %) narieHTiB, IHCYIbT B aHAMHE31 —
y 6 (5,56 %) Bumagkax Ta iHGapKT Miokapjaa B aHamHe3l — y 28 (23,61 %)
MaII€HTIB.

AHani3  KIIIHIKO-Ta0OpaTOPHUX MOKAa3HUKIB  XBOPUX 13  BIIKPUTOIO
PEBACKyISIPU3ALIEI0 CTErHO-ANCTAIBLHOTO apTepiaibHOTO pyclia 3a HasBHOCTI
HIiCTsSOoNepallifHX yCKIaJAHeHb (TpoMOO3 CErMEHTYy PEKOHCTPYKIIi, 1HapKT
MIOKap/a, HArHOEHHS KOHAYiTy) moka3aB aocToBipHe (p<0,05) 30inblIeHHA Ha
26,1 % piBHs minonpoTeiHiB HU3bKOI miuibHOCTI ((3,72 = 0,29) MMoub/n)
MOPIBHSHO 3 AHAJOTIYHUMHU TOKAa3HUKOM Yy TpYIl TMAaIli€HTIB 0€3 YCKJIaJHEHb
((2,95 + 0,09) mMonb/). 3a pe3yabTaTaMH AOCIIKEHb KOPENSIIHHOTO 3B 3Ky
MDK aHAJIOTIYHUMHU TOKa3HUKaMHU 3arajbHOr0 Ta Ol10XIMIYHOTO aHaji3y KpOBI
NAIIE€HTIB JaHOI Tpynu 3 YCKJIAJHEHHSIMH Ta 0€3 YCKJIaJHEHb BCTAHOBJICHO
HETaTHBHY CEPEIHIO KOPEJAIiI0 MK 3HAYCHHSIMU PiBHIB xosectepuny (-0,67), a
TaKOXX TOKa3HUKIB acmnapraramiHorpancdepazu (-0,50), 1m0 CBIIYUTH TIPO
MOXKJIUBICTh BHUKOPHCTAaHHS TaKUX 3MiH, SK MapKepiB pPH3UKY BUHUKHCHHS
YCKJIaHEHb.

Ha ocHOBI aHamizy KJIiHIKO-TA0OpAaTOPHUX TOKAa3HUKIB XBOpUX 13
CHJIOBACKYJIIPHOIO Ta TIOPUIHOIO PEBACKYJSPU3AIIEID CTETrHO-IUCTATIBLHOIO
apTeplaJpHOTO pyciia 3a HAsBHOCTI MICISOMEPAIMHUX YCKIaIHEeHBb (TpOoMO03
CETMEHTY PEKOHCTPYKIIil, HAarHO€HHS KOHIYiTy, PO3BUTOK IICEBIOAHEBPU3M
aHACTOMO31B) BcTaHOBJIEHO noctoBipHe (p<0,05) 3HmkenHs Ha 21,86 % piBHA
rimoko3u ((5,79 + 0,54) MMoIib/11) MOPIBHAHO 13 TPYIOIO XBOPUX 0€3 YCKIaIHEHb
(7,41 =+ 0,62) wmmoaw/a). JIOCHIPKEHHS  KOPENAIIMHOIO 3B’SI3KY  MIX
aHAJIOTTYHUMU MOKa3HUKAMU 3arajbHOTO Ta 010XIMIYHOTO aHali3y KpOBi MAI[IEHTIB

i€l Tpynmu JOOCHIDKEHHS 3 YCKJIaJHEHHSAMH Ta 0€3 YCKIaIHEeHb I[O0Ka3allo



HETaTHBHY CHWJIbHY KOPEJSIiI0 MK 4acTkamu MoHouuTiB (-0,78), 3HaYeHHSIMU
piBHiB kamio (-0,81) Ta Mk mokazHHKamMu TpoMOiHOBoro yacy (-0,75), mio
CBIIUUTh MPO MOXIMBICTh BHUKOPHUCTAHHS 1X 3MiH, SK MapKepiB pPH3UKY
BUHUKHEHHS YCKJIa HCHb.

HeilipomeperkeBa kiacrepusallis 13 BUKOpHUCTaHHsIM Tmporpamu NeuroXL
Classifier Ha OCHOBI pe3yJbTaTiB KOPEJAIAHOTO aHali3y MOKa3HUKIB KJIIHIKO-
aHAMHECTUYHOTO Ta  JabOpaTOpHO-IHCTPYMEHTAILHOTO  JOCTIIHKCHb  J1a€
MO>KJIMBICTh BU3HAYUTHU TOEHAHI TTApAMETPU, 3MIHHU SIKUX € HAWBaroMilIuMH JIJIs
MIPOTHO3YBAHHS PiBHS PU3UKY BUHUKHCHHS ITiCIISIOTIEPAIliiHIX YCKIIaTHEHb.

AHami3 KJacTEepHMX MOPTPETIB NpH MPOBEIEHHI HEUPOMEPEKEBOI
KJlacTepu3alllii Ha OCHOBI AaHAMHECTHYHHMX TIIOKA3HUKIB 3acBIIYHMB, IO MPHU
MIPOTHO3YBAaHHI PU3HMKY YCKJIAJIHCHb HAWCYTTEBIIIE 3HAYCHHS MAIOTh IMMO€THAHHS
TakuxX (aKTopiB, SK BIK, aTEPOCKICPOTUYHE YpPaKEHHS EKCTpaKpaHiaIbHUX
apTepii, MmykpoBud mgiaber B crTamii cy0- Ta JAEKOMIICHcallli, auxajabHa
HEJOCTaTHICTb Ta OHKOJIOTIYHI 3axBopioBaHHs. Ilpu anami3zi pe3ynbTariB
HEHpOMEepeKeBOi  KjacTepusallli Ha OCHOBI  JabOpaTOPHUX  IMOKA3HUKIB
BCTAHOBJICHO, IO JUIA TPOTHO3Y PHU3UKY PO3BUTKY YCKJIATHEHb HAWICTOTHIIIE
3HAUEHHS Ma€ TOE€THAHHS T1BUIICHUX MMOKAa3HUKIB PIBHS KIJTBKOCTI €PUTPOIIMTIB,
MOHOIIHTIB, piBHIB KpEaTHHIHY, acnapTatamiHoTpaHncdepasu,
anaHiHaMmiHOTpaHcdepasu, OuTipyOiHy, Kajilo, JIMONPOTEiHIB HU3bKOI IIUIHLHOCTI
Ta XOJIECTepUHY. Y CBOIO YEpry, aHali3 KJIACTEPHUX MOPTPETIB MPHU MPOBEICHHI
HelpoMepeKeBOi KJlacTepusallli Ha OCHOB1 TMOKa3HUKIB Y3Jl-AOCHIPKeHHS Ta
NOKa3HUKa YCKJIaJAHEHb Yy MIcHAsonepalifiHoMy IMepioal MoKa3aB, L0 MpHU
MPOTHO3YBAaHHI PHU3UKY PO3BUTKY YCKJIAJHEHb HANCYTTEBINIE 3HAYEHHS MAae
MO€EIHaHHS CTeHO3y > 71% abo OKkI03is Ha PiBHI CTETHOBOI Ta MOBEPXHEBOI
apTepiii CTerHa, OKIIO3ig TMepeaHhOI BEIMKOTOMIIKOBOI Ta MAaJOTOMIJIKOBOI
aptepii, a Takox < 0,48 criBBIAHOIIEHHS KICTOYKOBO-TIJICYOBOTO 1HEKCY.

3a pe3yiabTaTaMM MaTE€MaTUYHOTO OOpaxyHKy OararonapameTpuyHOl
HEeHpoMepekeBO1 KilacTepu3allii MoKa3HUKIB cpopMoOBaHO BiAmoBiAH1 mikaiu. [Ipu

[IbOMY TpaHU4YHI 3HAYEHHS TMEPECIYHUX TIOKA3HUKIB JIOCHIDKEHHS Y HHX



BCTAHOBJICHO Ha OCHOBI MEPECIYHMX 3HAUYEHb Yy 3arajibHid TPyMi MAIl€HTIB 3
YCKJIaTHEHHSIMH, a 3HaUCHHS KOe(III€HTIB A MOKA3HUKIB — K BIIHOIICHHS iXHIX
JaCTOK y BHU3HAYe€HOMY KiacTepi (i3 HaMOUIBIIOK KIIBKICTIO YCKJIAIHEHb) IO
MIHIMQJIBHOI YacTKH, KOE(QIIIEHT IMOKa3HWKAa sKOoi BU3Ha4daBcsa sk 1,0, Jlms
yH1(pikaIii BCTAHOBJICHHS PiBHIB PU3HKY YC1 3HaUCHHS KOS(]III€HTIB EPEBOIUIH Y
10-6aypH1 IIKANM 3a KOXHUM 13 HampsAMIB JOCHIKeHHs. MakcumanbHa cyma,
BiZMOBITHO, ckimanana 40 6amiB. Ha ocHOBI 0ainbHOT CHCTEMH BH3HAYCHHS PU3UKY
MIiCTSONEepallifHUX YCKIAAHEHb PO3pOOJICHO IIKATy PIBHS PU3UKY YCKIIATHEHb.
BianoBifiHO, pU3MK PO3BUTKY MICISONEPAlIMHUX YCKIaJHEHb BHU3HAYaBCS Y
BUIIAJIKy CYKYITHOI'O 3HaUY€HHA OaJliB 3a yciMa HapsMaMH JOCIIKEHHS B MEXKax:
nyke BUCOKuM pusuk — 31-40, Bucokuit — 21-30, cepenniit — 11-20, Ta HU3bKUIT —
1-10.

Hayxosa mnosusna ompumanux pesynomamis. OpepkaHi pe3yibTaTH
HAyKOBOTO MOIIYKY JO03BOJIUIM JOTOBHUTH 3HAHHS 3 MPOOJIEMATHKUA XPOHIYHOI
3arpo3JIMBOi 1MIEMIi HUXHIX KIHIIBOK Y MAIlEHTIB 13 CTEHOTHYHO-OKJIIO3UBHUM
YPOKEHHSIM MAariCTpaJIbHUX apTepidi HIDKHIX KIHIIBOK Ta 3alpONOHYBaTH
KOMILJIEKCHY IIPOrpamy 13 3aCTOCYBaHHSAM 1H()OpPMAIIHHUX METOIUK.

Bnepmie 3acrocoBaHO  KOpEALIMHMN — aHAIi3 Ta  HEHPOMEPEKEBY
KJIacTepu3allito Ha OcHOBI mporpamHoi HanOymoBu NeuroXL Classifier mis
MIPOTHO3YBAaHHS PO3BHUTKY YCKIIAJIHCHb PEKOHCTPYKTHBHHX OIepallii B yMOBax
CTEHOTUYHO-OKJIFO3UBHOTO YPaKEHHSI MariCTpaJIbHUX apTepiil HUKHIX KIHIIIBOK 3
ypaxyBaHHSAM MYJbTH(PAKTOPHUX KIIIHIKO-aHAMHECTUYHUX Ta JabopaTopHO-
1HCTPYMEHTAJIbHUX MapaMeTpiB Malll€HTA.

Bnepmie Ha oCHOBI  pe3yibTaTiB  HEHpOMEpEeKeBOi  KIlacTepu3allii
pO3po0JICHO CYKyNnHY OallbHy CHUCTEMY OI[IHIOBAaHHS PU3UKY PO3BUTKY
MICTSOTNEePAIfHNX ~ YCKIAAHEHh Y TAIIEHTIB 13 CTEHOTHYHO-OKIIO3UBHUM
YPaKEHHSM MaricTpaibHUX apTepiil HIKHIX KIHITIBOK.

Bnepiie po3pobiieHO Ta BIPOBAIKEHO B KJIIHIUHY MPAKTUKY BeOpecypc 13

rpaiuHO  TPENCTaBICHOIO  IHTEPAKTUBHOIO  IIKAJIOK  PU3UKY  PO3BHUTKY



HICISIONEpallifHUX ~ YCKJIAQOHEHb Y  XBOPUX 31  CTEHOTUYHO-OKJIIO3WBHUM
aTEPOCKICPOTHYHNM YPAKCHHSIM MaricTpalbHUX apTepiil HIKHIX KIHITIBOK.

Ilpakmuune 3HaueHHa ompumanux pe3yibmamis. Jas TPOrHO3yBaHHS
PO3BUTKY YCKJIQJHEHb Yy XBOPUX 31 CTEHOTHYHO-OKIIIO3UBHUM YPaKCHHIM
MaricTpajJbHUX apTepid HWXKHIX KIHIIBOK, SKHM IIPOBOJWIIA OIEPATHBHI
BTpYYaHHs, TIPU JOCHIIKEHHI KIIHIKO-aHAMHECTHYHUX Ta JabopaTropHoO-
IHCTPYMEHTAJIbHUX MOKA3HUKIB 3 METOIO BU3HAUYEHHS BIAMOBIJIHUX MapaMETpiB Ta
iX TMO€IHAHUX 3MIH PEKOMEHJOBAHO IMPOBOJUTH KOPEJSAINHMIA 1 KIAaCTepHUMN
aHaJji3 MOKa3HUKIB 00CTEXeHHS 13 BUKopucTanHsM nporpamu NeuroXL Classifier.
3a3HayeHu# NiJXiJl BUKOPUCTOBYETHCS JJI ONTUMI3AIlll TPOrHO3yBaHHs Mepediry
MIiCIISIOTIepalitHOTO TIep1oaYy.

banbHa cuctemMa Ha OCHOBI pe3yJIbTaTIiB HEHPOMEPEKEBOI KilacTepu3allii
OILIIHIOBAHHS PHU3UKY PO3BUTKY YCKIATHEHb Y MIiC/Is0NepaniiHoMy Mepioii
NAIIEHTIB 31 CTEHOTUYHO-OKIIO3UBHUM aTEPOCKIEPOTUYHUM YPAKEHHSIM CTETHO-
JUCTANIbHOTO  apTeplajJbHOTO pyclla HWKHIX KIHI[IBOK 13  BpaxyBaHHSIM
MYJIBTU(PAKTOPHOCTI KII1HIKO-aHAMHECTUYHUX Ta JIA0OPAaTOPHO-IHCTPYMEHTAIBHUX
JOCIIIKEHb 3a0e3neuye aieKBaTHUI BUOIp 00’ €My peBacKyJapu3allii.

PesynbraT AmcepTaniifHOTO JOCHIKEHHS BIPOBAIKEHO B JIIKYBAJIbHY
npakTtuky xipypriuaux BigauieHb KHII «TepHomisibcbka KOMyHajdbHa MiChKa
mikapaa Ne 2», KHII «TepHomiiibchbka MIChbKa KOMYHajbHa JIIKapHS IIBHJIKOI
nomoMoruy, BimmineHHs cyauaHOi xipyprii KHII «Tepnominbchka o6iacHa
kiiHiyHa Jikapas» TOP ta xipypriynoro sigauieHHs KII «Jlikapuas Ne 2
im. B. I1. ITaBnycenka» JXXMP wm. Kutomup. PesynabTaTamu BHOpPOBaKEHHS €
MOKPAIICHHS  PE3YNbTATIB  XIPYpPridYHOTO  JIIKYBaHHA  aTEPOCKICPOTHYHOTO
CTEHOTHUYHO-OKJIFO3UBHOTO YPAKEHHS MaricTpajibHUX apTepiil HIXKHIX KIHI[IBOK.

Knrwouosi cnosa: CTEHOTUYHO-OKIIIO3MBHE YPaKEHHS 1H(PaAIHTBIHAIBLHOTO
apTeplaJbHOTO pycia, OOJITepYHUH aTepockiepos3, iH(opmalliiiHi METOIHKH,
HelpoMepexeBa KiacTepusallis, BIAKPUTa PEeBACKYJspH3allis, €HIO0BACKYJSpHA
peBacKyJsipu3allisa, TiOpuaHa peBacKyspu3allis, MiKaaa cTpaTudikamii pU3MKY

PO3BUTKY YCKJIQTHEHb.



ANNOTATION

Selskyi B. P. The choise of reconstructive surgery in the condition of the
stenotic-occlusive process of the infrainguinal arterial segment. — Qualifying
scientific work on manuscript rights.

The dissertation for obtaining the scientific degree of Doctor of Philosophy
in the specialty 222 «Medicine» (22 «Health Care»). — Ivan Horbachevsky
Ternopil National Medical University of the Ministry of Health of Ukraine,
Ternopil, 2023.

The dissertation is dedicated to the study of ways to improve the results of
open, endovascular and hybrid revascularization of atherosclerotic stenotic-
occlusive lesions of the infrainguinal arterial segment by introducing into clinical
practice a system for predicting the risk of developing complications in the
postoperative period, which is based on informational methods and establishing the
values of a combination of changes in the studied parameters.

The work is based on the analysis of the examination and surgical treatment
of 411 patients with atherosclerotic stenotic-occlusive lesions of the infrainguinal
arterial bed, who were treated in the vascular surgery department of the Ternopil
Regional Clinical Hospital during 2017-2023.

The criteria for including patients in the study were stenotic-occlusive
changes of atherosclerotic genesis in the infrainguinal segment of the arterial bed
of the lower extremities and the presence of the stage of chronic arterial
insufficiency according to the classification system WIfl (2019) 1,2,3,4.

Depending on the method of revascularization of the atherosclerotic process
at the femoral-distal arterial bed, patients are divided into groups: Group | —
patients who underwent open methods of revascularization of the infrainguinal
arterial bed; Il group — patients who underwent endovascular revascularization
methods; Group Il — patients who underwent hybrid methods of revascularization

of the femoral-distal arterial bed.



It has been established that ultrasound methods of arterial system research
and X-ray contrast angiography are effective for determining the nature and
prevalence of stenotic-occlusive lesions of the arteries of the lower extremities,
which make it possible to determine the indicators of the functional state of the
arteries and the characteristics of regional hemodynamics.

To assess the risk of developing postoperative complications, patients
underwent ultrasonographic and angiographic examination, which made it possible
to objectively assess the functional state of the arteries and the nature of
hemodynamic changes in the lower limbs.

For an objective assessment of the development of postoperative
complications, it is necessary to characterize the state of organs and systems,
comorbidities of the body, which will determine the adequate volume and method
of reconstructive surgical interventions in patients with stenotic-occlusive lesions
of atherosclerotic genesis of the great arteries of the lower extremities.

According to the conducted studies and examinations, a group of 119
patients was selected that met the criteria of the information study, in particular,
the use of the NeuroXL Classifier program. Patients underwent in-depth analysis
by using correlation analysis and neural network clustering with all studied
parameters.

For the further use of the results of correlation analysis and neural network
clustering and the development of assessment systems and the implementation of
the developed risk scale, a comprehensive analysis of clinical and anamnestic,
instrumental and laboratory indicators was carried out.

It was established that the average age of the patients varied within (67.06 +
1.14) years, there were 98 (82.35 %) men, 21 (17.65 %) female. Bad habits
(smoking) occurred in 60 people (50.4 %). Among the accompanying pathologies,
diseases of the cardiovascular system were found in 114 (95.83 %) patients, lesions
of extracranial arteries — in 64 (54.14 %) patients, diabetes — in 36 (30.56 %) cases,
gastrointestinal pathology — in 18 (15.28 %) patients, respiratory failure — in 15



(12.5 %) patients, a history of stroke — in 6 (5.56 %) cases and a history of
myocardial infarction — in 28 (23.61 %) of patients.

The analysis of clinical and laboratory indicators of patients with open
revascularization of the femoral-distal arterial bed for the presence of postoperative
complications (thrombosis of the reconstruction segment, myocardial infarction,
suppuration of the conduit) showed a significant (p<0.05) increase of 26.1 % in the
level of low-density lipoproteins ((3.72 + 0.29) mmol/l). According to the results
of the correlation between similar indicators of the general and biochemical blood
analysis of the population of this group with complications and without
complications, a negative average correlation was established between the
values of cholesterol levels (-0.67), as well as aspartate aminotransferase indicators
(-0.50), which the possibility of using such changes as markers of the
complications risk.

Based on the analysis of clinical and laboratory indicators of patients with
endovascular and hybrid revascularization of the femoral-distal arterial bed in the
presence of postoperative complications (thrombosis of the reconstruction
segment, suppuration of the conduit, development of pseudoaneurysms of the
anastomoses), a significant (p<0.05) decrease of 21.86 % of the level was
established of glucose ((5.79 =+ 0.54) mmol/l) compared to the group of patients
without complications ((7.41 =+ 0.62) mmol/l). The study of the correlation
between similar indicators of the general and biochemical blood analysis of
patients of this study group with complications and without complications showed
a negative strong correlation between the proportions of monocytes (-0.78), the
values of potassium levels (-0.81) and between indicators of thrombin time (-0.75),
which indicates the possibility of using their changes as markers of complications
risk.

Neural network clustering using the NeuroXL Classifier program based on
the results of correlation analysis of clinical and anamnestic indicators, laboratory-
instrumental studies makes it possible to apply combined parameters that change

the most significant for predicting the level of postoperative complications risk.



The analysis of cluster portraits during neural network clustering based on
anamnestic indicators proved that the combination of such factors as age,
atherosclerotic lesions of extracranial arteries, diabetes in the sub- and
decompensation stage, respiratory failure and oncological diseases are most
important in predicting the risk of complications. When analyzing the results of
neural network clustering based on laboratory indicators, it was established that the
combination of increased indicators of the erythrocytes level, monocytes, levels of
creatinine, aspartate aminotransferase, alanine aminotransferase, bilirubin,
potassium, low-density lipoproteins and cholesterol is most important for
predicting the risk of developing complications.

The analysis of cluster portraits during neural network clustering based on
ultrasound examination indicators and the rate of complications in the
postoperative period showed that in predicting the risk of developing
complications, the combination of stenosis > 71 % or occlusion at the level of the
femoral and superficial femoral arteries, occlusion is most significant of the
anterior tibial and fibular arteries, as well as < 0.48 ratio of the ankle-brachial
index.

According to the results of the mathematical calculation of the multi-
parameter neural network clustering of indicators, appropriate scales were formed.
At the same time, the limit values of the average indicators of the study are set on
the basis of the average values in the general group of patients with complications,
and the value of the coefficients for the indicators is the ratio of their shares in the
specified cluster (with the largest number of complications) to the minimum share,
the coefficient of the indicator was defined as 1,0. To unify the establishment of
risk levels, all coefficient values were converted into 10-point scales for each of
the research areas. The maximum amount, respectively, was 40 points. Based on
the scoring system for determining the risk of postoperative complications, a
complication risk level scale was developed. Accordingly, the risk of the

development of postoperative complications was determined in the case of the



cumulative value of points for all areas of research within the limits: very high risk
—31-40, high — 21-30, medium — 11-20, and low — 1-10.

Scientific novelty of the obtained results. The obtained results of the
scientific research made it possible to supplement the knowledge on the problems
of chronic threatening ischemia of the lower extremities in patients with stenotic-
occlusive lesions of the main arteries of the lower extremities and to propose a
comprehensive program using informational methods.

For the first time, correlation analysis and neural network clustering based
on the NeuroXL Classifier software add-on were used to predict the development
of complications of reconstructive operations in the conditions of stenotic-
occlusive lesions of the main arteries of the lower limbs, taking into account the
multifactorial clinical, anamnestic and laboratory-instrumental parameters of the
patient.

For the first time, based on the results of neural network clustering, a
cumulative scoring system for assessing the risk of postoperative complications in
patients with stenotic-occlusive lesions of the main arteries of the lower extremities
was developed.

For the first time, a web resource with a graphically presented interactive
risk scale for the development of postoperative complications in patients with
stenotic-occlusive atherosclerotic lesions of the main arteries of the lower
extremities was developed and implemented in clinical practice.

Practical significance of the obtained results. In order to predict the
development of complications in patients with stenotic-occlusive lesions of the
main arteries of the lower extremities, who underwent surgical interventions, when
examining clinical, anamnestic and laboratory-instrumental indicators in order to
determine the relevant parameters and their combined changes, it is recommended
to conduct a correlation and cluster analysis of the examination indicators using
NeuroXL Classifier programs. This approach is used to optimize the prediction of

the course of the postoperative period.



The scoring system based on the results of neural network clustering for
assessing the risk of developing complications in the postoperative period of
patients with stenotic-occlusive atherosclerotic lesions of the femoral-distal arterial
bed of the lower extremities, taking into account the multifactorial nature of
clinical, anamnestic and laboratory-instrumental studies, ensures an adequate
selection of the volume of revascularization.

The results of the dissertation research are implemented in the medical
practice of surgical departments of the Ternopil Municipal City Hospital Ne 2,
Ternopil City Municipal Ambulance Hospital, the Department of Vascular Surgery
of the Ternopil Regional Clinical Hospital and the Department of Surgery of
Zhytomyr City Municipal Hospital Ne 2 name Pavlusenka V.P. The results of the
implementation are the improvement of the results of surgical treatment of
atherosclerotic stenotic-occlusive lesions of the main arteries of the lower
extremities.

Key words: stenotic-occlusive lesion of the infrainguinal arterial bed,
obliterating atherosclerosis, information methods, neural network clustering, open
revascularization, endovascular revascularization, hybrid revascularization, risk

scale.
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