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lepacumerko C.1., [yxkescbikmi I.B., lepacumeHko A.C., babko A.M., loayasix A.M.,

Sioow A.C., [bomaackkm B.B.

Aep>KaBHA yCTAHOBA «IHCTUTYT TPABMATOAOTI Ta opToneaiil HAMH YkpaiHu», m. Kuis, YkpaiHa

Oco6AMBOCTI Nepeobiry nicAsonepawinHoro
nepioAy Y BinCbKOBOCAY>XXOO0BLLB NPy HE60OMNOBUX
YLWWKOAXKEHHSIX XpSL,d TO MeHICKiB
KOAIHHOIo cyrao6a

Peslome. Mera AOCAIAXKEHHS: OLiHUT OCOBAMBOCTI mepebiry MiCASONepaLiiHoOro nepiosy Yy BiMICbKOBO-
CAYXKOO0BLB 3 HEOOMOBUMIM YILKOAXKEHHSIMU BHYTPILLUHLOCYMOBOOBUX CTRYKTYP KOAIHHOMO cymoba. Marepiaau
T METOAM. [TPOBEAEHO QHAAI3 52 QPTPOCKOMIYHMX BTRYYAHb Y 21 BINCbKOBOCAYXKG0BLST (rpyrna A) 1a 31 LMBIAb-
Hoi' ocobu (rpyna b). OuiHKQ GYHKLIOHOABHOrO CTAHY 3AIMCHIOBAAQCH 3Q LKkaramim KSS, BALL, rectom AoBeTra
TQ FOHIOMETPIED. BCTAQHOBAEHO, LLO BIMCbKOBOCAYXKOOBLY MQAAM GIAbLL TSDKKI YLLKOAXKEHHST xpsia (Outerbridge
3-4-ro cryneHsy), ripLi noKAsHuKm KSS y CTAPLLIMX BIKOBUX rPYNAX TQ HDKYMUNA BIACOTOK PE3YALTATIB KATEropii «4y-
AOBO» [TOPIBHSIHO 3 UMBIALHUMIM MALIEHTAMY. Pe3yAbTaTi. B 060X rpyrax BiAMIHEHE BiDOMAHE MOAIMLLIEHHST MICASI-
onepawuiviHuX NoKA3HWKIB, OCOBAMBO Y 3MEHLLIEHHI GOAIO TQ BIAHOBAEHHI QMIIAITYAV PyXiB. BACHOBKW. Pe3yAsTaT
CBIAYQTb MPO HEOBXIAHICTb PO3LLMPEHHST CreKTPA PeabIAITALIMHUX 3AX0AIB TQ 3QCTOCYBAHHST PereHepaTBHMX
TEXHOAOTIN Y BINCbKOBMX ANST ONTUMIBALLT BIAHOBAEHHSI YHKLIiT KOAIHHOrO Cymo6a.

KAIOYOBiI CAOBQ: KOAIHHIL CYIAO6; BIICEKOBOCAYXKGOBLL; ApPTPOCKONMIS; XOHAROMAASILS; MEeHICK, MICASIONepaLlii-

Hu epioa, Knee Society Score

Bctyn

Binomo, 110 BiliCbKOBOCIY>XO0OBIIiB, OCOOJIMBO IPO-
deciitHUX, cain po3risiaaTu SK eJiTHUX CIOPTCMEHIB,
OCKIJIBKHM X Micisi TOB’s13aHa 3 CyBOPUMU (Di3UMIHUMU BU-
MOTaMM, YacTo IPOTATOM OaraTopiuHoi Kap’epu [1-—3].
YuciieHHI DOCTIIKEHHST IIPOAEMOHCTPYBAIU, IO Cepel
1i€i yHiKaJabHOI TPYyNU HACEJIEHHS 4acToTa TpaBM KO-
nminanx cyrinob6iB (KC) y 10 pasiB Bullla, HiX cepen Ha-
CeJIEHHS 3arajioM, Ta CTaHOBUTh 49 % ycix YIIKOIKEeHb
OITOPHO-PYXOBOTO amapary [3—6], 1110 € OAHUM 3 YUHHU-
KiB moripiieHHs 60e3aaTHOCTI Bilicbka. KpiMm Toro, Ham-
MipHi HaBaHTaxkeHHs Ha KC npu BUKOHaHHi 00ii0BUX Ta
HeOOMOBUX 3aBIaHb HE TIJIBKU € CAMOCTIHHUM YMHHUKOM
oomto KC, a it MOXYTb MPU3BOAUTU 10 OO0 yepe3 3a-
TOCTPEHHST HassBHOTO OCTEOapTPUTY KOJIIHHOTO CYryio0a,
SIKUI y BIHCHKOBUX, SIKi 3aliMaJINCh BiliCbKOBO-TaKTHY-
HUM CIOPTOM, CTaHOBUTH 16,7 Ha 1000 mis xiHOK Ta 12,7
Ha 1000 nyst yonoBikiB [7—9].

Crnin BpaxoByBaTH, 110 OiIbIICTh 3aKkpuTUX TpaBM KC
MpU iHTEHCUBHUX (Di3MYHMX HaBaHTaXKEHHSIX, 30KpeMa y
BiliCHKOBOCTYKOOBIIiB, — I TTOETHAHHS [ii poTalLiitHOI
Ta IIPSMOI BEPTUKAJIBHOI CUJIM, BHACIIZOK YOTO HE TiJlb-
KM TIOLIKOIXKYIOThCSI OKpeMi BHYTPIIIHBOCYIJIOOOBi aHa-
TOMIUHI CTPYKTYPH, a i1 pyMHYIOTbCS Pi3Hi IIapy Xpsiua y
BepTuKajabHOMY HanpsMKy [10]. Taki craHu ckiamgHo mia-
THOCTYBaTU CBOE€YACHO HaBiTh Y IMBIIbHUX, a SIKIIO iX 3a-
MMi3HO TOMITUTU, TO MOXE PO3BUHYTUCS OiIbII cepiio3HE
ypaxkeHHSsI Xpsilia 0 YTBOPEHHS TPIlllMH, 110 MOTIM Tepe-
pocTae B 1eeKT Ha BCIO TOBIIMHY Xpsillia 3 HEOOXiTHICTIO
OiJbIII arpeCUBHOTO i TPUBAJIOTO JIIKYBaHHS, Ta MOXJIU-
Ba iHBajinM3allisi BilicbKoBocayxkOoBuiB. [lauieHTu, sxi
3BEPTAIOTHCS J10 OpTOTIena yepes Oisib y cyrodax micist He-
3HAYHUX TPaBM a00 0e3 SIBHOTO TPAaBMAaTUYHOTO aHAMHE3Y,
Haiuacrimie mpoxoasTs oocrexxeHHs Ha MPT [11]. fAxmo
Ha MPT Hiuoro He BUSIBJIEHO, MalliEHTaM 3a3BUYail Mpu-
3HayvaloTh (izioTepamnito, a pu HeedEKTUBHOCTI T0CTAT-

© «TpaBma» / «Trauma («Travmay), 2025
© Bupaseub 3acnascokmit 0.10. / Publisher Zaslavsky 0.Yu., 2025

[Nina kopecnongenuii: ipow [.C., acnipaHT BipAiny 3axBoptoBaHb cyrnobis y sopocnnx, ¥ «HauioHanbHuii IHctutyT TpaBmartonorii Ta optonepii HAMH Ykpaituy, Byn. bynbBapro-KyapascbKa, 27,

KuiB, 01601, Ykpaika; e-mail: antiga911@gmail.com

For correspondence: Dmytro Yarosh, PhD-student, Department of Joint Diseases in Adults, State Institution “National Institute of Traumatology and Orthopedics of the NAMS of Ukraine”, Kyiv,

Ukraine; e-mail: antiga911@gmail.com
Full list of authors information is available at the end of the article.
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O BilicbkoBi M LinBinbHi

PucyHok 1. Qiarpama po3rnoginy xsopux
3a TUNamMmu yLUKOAXKEHHS

HBO TPUBAJIOTO JIiIKYBaHHSI HACTYITHUM KPOKOM € apTpo-
cKomist, HaBiTh Ko MPT He BusBisg€e SIBHOI ImaToJIOTil
[12, 13]. Be3ymoBHO, Big BUXiZHOTO CTaHY CyIJIO0OBOTO
xpsma (CX) Oyme 3ajexaTu Iepedir micasonepaliiiHoro
nepiony Ta itoro TpuBajicTh. Ockinbku CX Mae oOMexkeHi
pereHepaTMBHI MOXJIMBOCTI Ta Ha ChOTO/IHI >KOAHA TEXHO-
JIOTisl TIOBHICTIO HE BiAMOBifae BUMOraM I10a0 e(heKTUB-
Horo BigHOBNeHHs1 CX [14—17], akTyaJbHOIO 3aJUIIIAETh-
cs1 ToTpeda y BUBYEHHI OCOOJMBOCTEN KITIHIYHUX TTPOSIBIB,
nepebiry ImicisionepaliifHoro nepiomy, BU3HAYeHHI Tep-
MiHiB Ta 0OCSITiB BiTHOBHOTO JIIKyBaHHSI BiliCbKOBOCITYK-
OOBIIIB 3 YIIKOXKEHHSIM BHYTPILITHbOCYTJIOOOBUX CTPYKTYP
KOJIIHHOTO CyTJI00a.

Meta po0OOTH: OLIIHUTH OCOOIUMBOCTI IEPEOIry Iicis-
oIepauiifHOro nepiony y BiiChbKOBOCTYKOOBIIIB 3 HACTiI-
KaMu HeOOMOBUX TpPaBMATUYHUX YIIKOMXEHb BHYTpIII-
HBOCYTJI000BUX CTPYKTYP KOJIHHOTIO Cyrio0a.

MartepiaA Ta meToAU

TpoBeneHo KIiiHIYHI croctepexkeHHsT 21 XBOpOro
BiliCbKOBOCJTY>KOOBLISI 3 HEOOMOBMMU TpaBMAaTUYHUMMU
VIIKOIKEHHSIMU BHYTPIllTHbOCYTJI000BUX CTPYKTYp KC
(mocnimkyBaHa rpyra) Ta 31 IUBIJIBHOTO XBOPOTO 3 YIIIKO-
JKEHHSIMU BHYTPIlIHbOCYTTI000BUX cTpYKTYp KC (KOHT-
poJibHa rpymna). 3a el Yac BUKOHAHO 52 apTpOCKOIMIYHUX
BTPYYaHHS, 3 HUX 44 XBOPUM 3 YIIKOIKEHHSIM MEHICKiB Ta
XOHIPOMAJIALIIEIO; 5 XBOPUM 3 YIIKOMXKEHHSIM IIepeIHbOl
xpectomnoaioHoi 38’a3ku (I1X3) (puc. 1); 3 XxBopuM Iiciist
apTPOCKOITIYHOIO JiKyBaHHS y IMOAAJbIIOMY OYyJ0 BHUKO-
HaHO TOTaJlbHE EHIOMPOTe3yBaHHS KOJiHHOIO Cyrjooa.
Bik nanieHTiB konuBaBcs Bin 21 10 57 pokiB (cepenHiii Bik
36 £ 15 pokiB) (puc. 2).

OTpuMaHi HaMM JaHi OIiHIOBAJIM 3a IOTOMOTO0 IIKa-
mm Knee Sosciety Score, sika IpyHTYETbCSI Ha OIliHIII CTaHY
KC Ta itoro ¢yHkuii (1ogatok A, OHJIAH-KaJIbKYISITOP

PucyHok 2. iarpama po3noainy nawieHTis
3a BikoBUMUY rpyrnamu

IKaauM 3a mnocwiaHHsaM https://orthotoolkit.com/knee-
society-score/): 3a BigcyTHOCTI matojorivHux 3miH KC
owiHioeThes B 100 6aniB, 3a HAIBHOCTI MATOJIOTIYHUX 3MiH
y KC KinbKicTb 0aj1iB 3MeHILYEThCS. Pe3yibTaT BBaXKa€Th-
CsI YyIOBUM, SIKIIIO KiJIbKiCTb OaiB konnBaeTbes Bif 100 10
85, xopomuMm — Bin 84 go 70, momipHuM — Bix 69 1o 60
Ta He3aJO0BUTLHUM MpH MeHIe Hixx 60. 3a3HaueHy IIKaTy
MO>Ha 3iCTaBUTH 3 3araIbHOTIPUITHSATOI0 CUCTEMOIO OITiH-
KU pe3yJIbTaTiB (1o0pe, 3a10BiIbHO, He3a/10BJIbBHO):

— IoOpUil pe3ylIbTaT — XBOPHUI1 HE BimuyBa€ 00O SIK y
CMOKOI, TaK i MPY HaBaHTAXEHHi, MOXe OyTH He3HAYHUI
Oib Mmim Yac TpuBaJioi XOAbOM, KiHIIIBKAa OIIOpO3daTHa,
MOXJIMBa X0ab0a 0e3 10JaTKOBOI oropu abo 3 OMOpOoI0 Ha
MaJIMLIIO il Yac TPUBAJIO1l XOAbOU, HaKyJIbI'yBaHHS BiCYT-
HE, BiCh KiHIIIBKU IpaBUJIbHA, CYIJI00 CTaOiIbHUI, 00CsIT
pyXiB y KoJliHHOMY cyrio6i — 100° i 6iabuie (po3ruHaH-
Hst — 180°, 3ruHaHHs 10 KyTa 80° i Oijiblie), 1110 BinMnosinae
100—85 Ganam;

— 3aJI0BUILHUI pe3ybTaT — MepioguyHuil Oijib y CIo-
KOI i Imm Jac momipHOi XompOM Ha HEBEJIUKY BiICTaHb,
KOPUMCTYBaHHS JIOAaTKOBOIO OTNOPOI0O Ha TMAJIMIIO 3a Me-
KaMM KBapTUpHU, KiHIIiBKa OMOpo3aaTHA, MOPYILIEHHS OCi
KiHIiBKY He TiepeBuinye 10° y hbpoHTaIbHIl IJIONIMHI, 00-
CSIT PyXiB y KOJIIHHOMY cyIiio6i oomexeHuii Bim 100 go 70°
(posruHanHst — 180—170°, saruHanHs — g0 Kyta 100—80°),
1110 Binmosinae 84—60 6anam;

— He3aJOBIIbHUI pe3yJbTaT — HasIBHICTh MOCTIHHOTO
00JII0 B CITOKOI, SIKWi 30iIbIIYETHCS TIPU HaBaHTaKEHHI,
XBOPUI MOCTIITHO KOPUCTYETHCS TOTATKOBOIO OIOPOIO TTi [T
Yyac Xoabp0u, 0COOJIMBO CXOMaMU; BiIXWIeHHS oci y (ppoH-
TaJIbHIl TIJIOLIMHI Oinbine HiXXK Ha 10°, HAIBHICTb 3rMHAJIb-
HOI1 KOHTpakTypu Oinbiie 10°, oOciar pyxiB y KOJTiHHOMY
cyrno6i menire 70°, 1o Bianosinae 59 6anam i MmeHIe.

MarHiTHO-pe30HaHCHY ToMorpacdilo BUKOHYBaJIM Ha
arapari npu iHAyKLii MarHiTHOToO noJjst He Huxkue 1,5 Tn

PucyHok 3. @parmenT MPT koninHoro cyrno6a. XoHgpomansuis 3a Outerbridge: A — 1-ro cTyneHs;
B — 2-ro ctyneHsi; B — 3-ro cryneHsi; I — 4-ro cTtyneHs
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3 BUKOPUCTAHHSM CITeLiaIbHOI ITOBEPXHEBOI KOTYIIIKH JIJIsI
KOJIIHHOTO Ccyryo0a B cariTajbHill, KOpOHAJIbHIN Ta aKci-
aJIbHIN MPOEKIIisIX. 3 MeTow oLiHKKU cTaHy CX KOpHuCTy-
BaJIMCh rpajialiiero XoHapomadsiiiii 3a Outerbridge (puc. 3),
MpU LIbOMY OTPMMaHi pe3yJbTaTh MOPiBHIOBAINU 3 Bi3yallb-
HUMM JaHUMU, OTPUMaHUMU T1i yac aptpockorii KC.

[TamieHTaM 060X rpyIn BUKOHYBaIacs 1iarHOCTUYHO-JTi-
KyBaJIbHa apTpocKortist ypaxxeHoro KC.

CratucTnyHa 00poOKa JaHWX 3iliCHIOBAJIacs B IIporpa-
Mmi Statistica 12.0. BpaxoByroun HeHOpPMaJIbHUI PO3TIOIIT
NaHuX, KWl otiHoBaau mMetonom lamipo — Yinka, mist
TTOITapHOTO MOPiBHSAHHS IPYIT BAKOPUCTOBYBAJIA PAHTOBHIA
MeTon BinkokcoHa, mist moIIyKy KopeJsiiii 3aCTOCOByBa-
J1 KopeJsitiitnuit ananiz CriipmeHa, 11 OUiHKY Pi3HULI B
PO3IOii YaCTOT BUKOPUCTOBYBaIM Xi-KBaapatT IlipcoHa.
BiporinHoro BBaxkayiacst pisHULISI MixK TpyIiaMu Mpu AOCSIT-
HeHHi piBHs 3HavyocTi p < 0,05.

Pe3yAbTaT T OOrOBOPEHHS

Y micnsoniepaiiiiHoMy Tiepioai cepen  BiliCbKOBO-
CJTy>KOO0BIIIB BiIMiUa€ThCS MOJIIMIIIEHHS aMIUTITyId PYXiB
y Ipymi 3i 3HAUHUMM OOMEXKEHHSIMH PYyXiB, 3pOCTaHHS
KIUIBKOCTi BiliCbKOBOCIYKOOBIIIB Yy TPyHi 3 IOMipHUMU
00MEeXXeHHSIMU PYXiB, BilOYBAETHCS MOMIIIIIEHHS PE3yIb-
TaTiB TOHIOMETPIi 3 TepeX0a0M y IToIIepeIHIO IPYILy 3a 00-
MEXEHHSIM PYXiB, 11O CBIIYWUTH MPO MO3UTUBHUIA BILJIUB
XipypriyHoOro BTpy4yaHHsI Ha BiTHOBJIEHHSI O0OCSTY PYyXiB Yy
KC (ta6n. 1).

AHajoriyHa TeHIEHLisl crocTepirajach i B IpyIi IU-
BUTbHUX (Ta0. 2).

V rpymi BiiicbKOBOCIY>KOOBIIiB ITPOBEICHO KOPEJISIIiii-
Huii a”aii3 3a CriipMeHOM MOKa3HUKIB 3aJIeXKHO Bijl BiKy
i3 0OMeXeHHSIM PYyXiB 3a pe3yabTaTaMu ToHiomeTpii. [airi-
€HTHU CTAapILINX BiKOBUX IPYII MaJIX BipOTiTHUIA 3B’ 130K MixX
BiKOM Ta cTyneHeM ooMexxeHH: pyxiB (r = 0,53; p < 0,05).
IlamieHTn TpynM BilICHKOBOCIYKOOBIIIB MaJu BipOTil-
HO BiIMiHHiI pe3yabTaTU 3a JaHUMHU TecTy BinkokcoHa

(p-value = 0,011719) Ta 3a T-tectom (t =2,9; p = 0,07) y
micisionepauiiiHomy mepiofi.

Y rpyni UMBUIBHUX TTPOBEACHO KOPESIUIMHMA aHaJTi3 3a
CniipMeHOM TIOKa3HMKIB 3aJIEKHOCTI BiKYy i3 OOMEKEHHSIM
pYXiB 3a pesyibrataMu roHioMmerpii. [lattieHTy crapimx Bi-
KOBUX I'PYIT MaJId BipOTiJIHUI 3B’SI30K MiX BiKOM Ta CTyTIe-
HeM obMexkeHHs pyxiB (r = 0,46; p < 0,05). [TauienTu rpymnu
LIMBUIbHUX MaJid BipOTiIHO BiIMiHHI pe3yjbTaTH 3a JaHU-
MU TecTy Binkokcona (p-value = 0,017961) ta 3a T-tectom
(t=2,76; p=0,07) y micnsgonepaiiifHOMy Mepioi.

VY rpyni BiliCbKOBOCIIY>KOOBIIIB MPOBEAECHO KOPEJISIIiii-
HMIl aHani3 3a CrnipMeHOM MOKa3HMKIB 3aleXHOCTi pe-
3yJIbTaTiB MaHyaJIbHOTO M’sI30BOro Tecty JloBeTTa Bin BiKy
(Tabn. 3).

Kopensuiiinnii ananiz 3a CriipMeHOM MOKa3HUKIB BiKy
i3 pesysibTaTaMM MaHyaJbHOTO M’si3oBoro Tecty JloBeTTa
TaKOX IIPOBEICHUI Y KOHTPOJIBHIM rpyIri (Tad. 4).

V naii€eHTiB yciX BiKOBMX I'pyH HE BUSIBJICHO BipOTiTHO-
ro 3B’SI3Ky MiX BiKOM Ta MOKa3HMUKaMHU 3a TecToM JloBeTTa
(r=0,02; p > 0,05). IalieHTU rpynu BiliCbKOBOCIYKOOB-
11iB MaJIM BipOTiZIHO BiJIMiHHI pe3y/JbTaTH 3a JAHUMU TECTY
Binkokcona (p-value = 0,010594) Ta 3a T-tectom (t = 2,5;
p = 0,02) y micistoniepaniitHoMy miepiofti.

V rpymi BiiicbKOBOCIY>KOOBLIIB IIPOBEICHO KOPEJISIIiii-
Huii aHani3 3a CripMeHOM TOKa3HUKIB 3aJIeXKHOCTI BiKy
i3 mokazHukamu 3a BAILL. Y mamieHTIiB yCiX BiKOBUX IpyIl
He BMSIBJIEHO BipOTiZHOTO 3B’S3KYy MiX BiKOM Ta ITOKa3-
nukamu 3a BAIL (r = 0,27; p > 0,05). BiiicbkoBocyX-
OOBIIi Majy BipOrimHO BiAMiHHI pe3yJbTaTU 3a JaHUMU
tecty Binkokcona (p-value = 0,000196) ta 3a T-TecTtom
(t =6.,5; p = 0,000002) y micisgonepauiitHoMy Tepiomi. ¥
rpyni LUBUIBHUX MALI€HTIB YCiX BIKOBUX I'PyN HE BUSIB-
JIGHO BipOTiTHOTO 3B’3KYy MiX BiKOM Ta TOKa3HUKaMM 3a
BAIL (r = 0,27; p > 0,05). [MauieHTn rpynu UMBIIbHUX
MaJld BipOTiTHO BiAMiHHI pe3yJabTaTH 3a AAHUMU TECTY
Binkoxkcona (p-value = 0,000074) ta 3a T-tectoMm (t = 5,6;
p = 0,000002) y micisionepaiiiftHoMy Hepioi.

Tabnuus 1. Pe3ynbTaTtu roHiomeTpii y rpyni BilicbkoBocnyx6oBuis, n = 21

Bi"°;§xri';y“a’ 20-30 | 30-40 | 40-50 | >50 20-30 | 30-40 | 40-50 >50
06':(;;2‘;""" [o onepadii, n (%) Micnsa onepauir, n (%)
HesHauHe 3(14,3) | 5(23,8) | 6(28,6) 3(14,3) 7 (33,6) 8 (38,4) 2(9,6)
MomipHe - 1(4,8) 2(9,6) 1(4,8) - - 1(4,8) -
3HauHe - 1(4,8) 1(4,8) 1(4,8) - - - -
Tabnuus 2. Pe3ynbTatu roHiomMeTpii y rpyni ynmBinsHux, n = 31
Bi"°;§'[i';y"a’ 20-30 | 30-40 | 40-50 | >50 | 20-30 | 30-40 | 40-50 >50
om;‘;’)':;""“ Jo onepauii, n (%) Micna onepauii, n (%)
HesHauHe 5(16) 3(9,6) 2(6,4) (9,6) 5(16) 7(22,4) 5(16) 6(19,2)
MomipHe - 7 (22,4) 2(6,4) (6,4 - 3(9,6) 2(3,2) 1(3,2)
3HauHe - - 5(16) (9,6 - - 2(3,2) -
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ITpu omtixii 3a cxemoro KSS mamieHTiB 3 rpyny HUBUTBHIX
CriocTepirarch 3Ha4YHi MOJITIIIEHHS 3a pe3yJibTaTaMU Tec-
Ty y KaTeropii «aymoBo». 3a JTaHUMHU TIALIIEHTIB 3 TPYIH Bili-
CBHKOBHX, OTPMMAHO OiJIbllIe 3aA0BIIbHUX OLIIHOK, aJle TAKOX
BiIMIiYa€ThCSI 3MEHIIIEHHS He3aI0BUIbHUX PEe3y/IbTATiB MiC/Is
ornepailii. OCHOBHMM pe3yJIbTaTOM € Te, 1110 B 000X IpyIiax JIe-
MOHCTPYIOTBCSI HOJIIIIIEHHS Y Mic/sgonepaliiiHoMy Tepiozi,
Xo4a LMBUIbHI MALiEHTU MalOTh OLIbII 3HAYHI pe3y/IbTaTu B
Karteropii «uynoBo». Lle Moxe cBimunTH Npo pi3HY crielubiky

Pesynpratu ouinkm 3a BAILl cBimyaTh 1po MO3UTUBHY
IUHAMIKy Y 3MEHIIIeHHI 00JII0 Micjs omepalliii, 0cCoOOJIMBO
y TPYIi UMBUIbHUX, Cepel IKUX 3HauHa YacTMHA He BiaMi-
ya€ 00JIbOBUX BiTUYTTiB. Y MAIiEHTIB 3 IPYIU BiiCHKOBUX
CIIOCTEPIraeThbCs 3MEHILEHHSI 00JIbOBOI0 CUHAPOMY B IIiC-
JIsIoTepaliiitHoMy Mepioji, MpoTe MPaKTUYHO Y BCi€l TPy
3aJIMIIAETHCS OOJILOBUM CUHAPOM Pi3HOI iHTEHCHBHOCTI.
HaBeneHi pe3ybTaT MOXYTh BKa3yBaTH Ha MOTPeOY B J10-
JMATKOBUX JIIKyBaJIbHUX 3aX0faX 3 METOI CTUMYJISILLIT pera-

pPaTUBHUX TIPOLIECIB Y 1Ti€T TPYITN XBOPUX.

BiTHOBJIEHHSI BilCbKOBMX Ta LMBLTLHUX OCi0 (Tabi1. 5, 6).

Tabnuusa 3. Peaynbratn npoBegeHoro MaHyasibHOro M’s30BOro TeCTtyBaHHs

y rpyni BiricbkoBocayx6oBuyis, n = 21

Bi"°;gKri‘;V"a’ 20-30 | 30-40 | 40-50 | >50 | 20-30 | 30-40 | 40-50 > 50
Cuna m’a3siB [o onepauii, n (%) Micnsa onepauir, n (%)
M5 2(9,6) | 5(23,8) | 6(28,6) 1(4,8) 2(9,6) - 1(4,8) -
M4 1(4,8) 2(9,6) 3(14,3) 1(4,8) 1(4,8) 7 (33,6) 3(14,3) -
M3 _ - - - - - 5(23,8) 2(9,6)
M2 - - - - - - - -
M1 - - - - - - - -
Tabnuuys 4. Pe3ynbtatn npoBegeHoOro MaHyasibHoro M’ss30BOro TeCTyBaHHS y rpyni unBinbunx, n = 31
Bi"°;gkri’;y“a’ 20-30 | 30-40 | 40-50 | >50 20-30 | 30-40 | 40-50 >50
Cuna m’asie Ao onepauii, n (%) Micna onepauir, n (%)
M5 5(16) 6(19,2) | 9(28,8) 1(3,2) 4(12,8) 7 (22,8) 6(19,2) -
M4 - 4(12,8) 1(3,2) 1(3,2) 1(3,2) 3(9,6) 4(12,8) 2(6,4)
M3 - - - - - - - -
M2 - - - - - - - -
M1 - - - - - - - -
Tabnuusa 5. OuiHka BivicekoBocy»x060BUiB 3a Knee Society Score, n =21
Bi"°;§Kri';V“a’ 20-30 | 30-40 | 40-50 | >50 | 20-30 | 30-40 | 40-50 > 50
?:::;:;:ﬁ? [o onepauii, n (%) Micnsa onepauir, n (%)
Yynosuii - - - 2(9,6) 3(14,3) 1(4,8) -
Xopowwmi 2(9,6) 3(14,3) 2(9,6) - (4,8) 4(19,2) 3(14,3) -
3a00BinbHUI 1(4,8) | 4(19,2) | 4(19,2) 1(4,8) - - 5(24) 1(4,8)
Hes3anoBinbHun - - 3(14,3) 1(4,8) - - - 1(4,8)
Tabnuus 6. OuiHka umnBinbHux 3a Knee Society Score, n =31
Bi"°;§K’i';V"a’ 20-30 | 30-40 | 40-50 | >50 20-30 | 30-40 | 40-50 >50
?:::;i:?? Jo onepaduii, n (%) Micnga onepauii, n (%)
Yynosui - - - - 5(16) 6(19,2) 2(6,4) -
XopoLunit 4(12,8) | 7(22,4) 5(16) 3(9,6) - 3(9,6) 5(16) 5(16)
3a0BiNbHWI 1(3,2) | 3(9,6) | 4(12,8) | 4(12,8) - 1(3,2) 2(6,4) 2(6,4)
He3apoBinbHWi - - - - - - - -
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IIpu npoBeneHHi KopessiiiiHoro aHamizy 3a CriipMeHOM
MOKa3HUKIB 3aJIEXKHOCTI BiKY i3 mokasHuKaMu mkaau KSS y
BilICBKOBOCTY>KOOBILIIiB BCiX BIKOBUX I'PYIT BUSIBICHO BipOTia-
HMi1 00epHEHUI 3B’SI30K MK BIKOM Ta MOKa3HUKAMU ILIKaJIA
KSS (r=-0,52; p <0,05). [NatieHT rpymnu BilicCbKOBOCITy-
OOBLIiB MaJIM BipOTiIHO BiMiHHI pe3yJIbTaTH 3a JAHUMU TeC-
Ty Binkokcona (p-value = 0,0004) Ta 3a T-tectom (t = —6,6;
p = 0,000002) y micissonepauiifHOMy ITepiofi.

Cepen IMBUILHUX Y BCiX BIKOBMX Tpyrax He BUSIBJICHO Bi-
pOriTHOro 00epPHEHOro 3B’sI3KY MixK BIKOM Ta MOKa3HUKAMU
mkam KSS (r = —0,26; p > 0,05). INauieHTy rpynu LUBiTb-
HMX MaJIM BipOTiTHO BiAMiHHI pe3y/lbTaTh 3a JAHUMU TECTY
BinkokcoHa (p-value = 0,000008) Ta 3a T-tectom (t = —7.,5;
p = 0,000002) y micsionepaliifHOMy IepioJi.

INpu nopiBHSIHHI MOB’sI3aHKUX BUOIPOK 10 Ta TICIIS OTle-
pauii MOKa3HWKU BipOTiTHO BiAPI3HSIOTHCS Y TOCIIIKYyBa-
Hii1 Ta KOHTPOJIBbHI Tpymnax 3a JTaHUMU TecTy BiTkokcoHa Ta
T-tecrom. 3a KputepieM roHioMeTpii OTpMMAaHO BipOTiTHMIA

pesynbrar (p-value = 0,011719; t = 2,9; p = 0,07) y rpyni
JOCTIIKEHHST Ta Y KOHTPOJIBHIN Tpyri (p-value = 0,05062;
t=3,5; p =0,001). 3a rectom JloBeTTa oTpMaHO BipoTij-
HMi1 pe3yabTar (p-value = 0,010594; t =2,5; p =0,02) y rpymi
JIOCJIKEHHST Ta Y KOHTPOJIbHIl rpymi (p-value = 0,05062;
t = 3,5; p=0,001). 3a kputepiem BAIIl orpumaHo Biporia-
Huit pesynbrar (p-value = 0,000196; t = 6,5; p = 0,000002)
y Tpymi OOCHIIKEHHSI Ta Y KOHTPOJIBbHIN rpymi (p-value =
=0,000074; t = 5,6; p = 0,000002). 3a kputepiem KSS orpu-
MaHO BiporimHuil pesyabraT (p-value = 0,0004; t = —6,6;
p = 0,000002 y nocnmimKyBaHiit rpyIii Ta y KOHTPOJIbHI rpyTti
(p-value = 0,000008; t = —7,5; p = 0,000002).

JIIsl TIOIIYKY KOpeJIAiliii BUKOPMCTOBYBABCS PAHTOBMIA
meton CripmeHa. BiporimHumii 3B’5130K 3a rpynamMu ITo3Havde-
HUA KUPHUM 1pudToM (Tadmi. 7-9).

ITpu no1yKy 3B’s13KiB BUSIBJIEHA BipOTiTHa KOPEJISIIisl MixK
MOKa3HMKaMU BiKy MalieHTiB Ta mokasHukamu BAILI y no-
CIimKyBaHMX rpynax. BiporinHa Kopessiiist Mixk oKa3HUKa-

Ta6nuua 7. PesynbtaTtu Spearman Rank Order Correlations (base in base) ans o6ox rpyn

Spearman Rank Order Correlations (base in base)
MNokasHuku e BALL, FoHiomeTpist KSS, Tect
6ann (o6mexeHHs), 6anu Oann JloBeTTa
Bik
BALLl, 6ann 0,343829
loHiomeTpia 0,148830 0,229031
(obMexeHHs1), 6anu
KSS, 6anu 0,502271 -0,293146 -0,530202
TecT JloBeTTa -0,334065 -0,046742 -0,107472 0,466073

Ta6nuusa 8. Pesynstatu Spearman Rank Order Correlations (base in base) ans KOHTPOLHOT rpynn

Spearman Rank Order Correlations (base in base)
Moka3Hukm BALL, FoHiomeTpis KSS, Tect
6ann (o6mMeXxeHHs), 6anu 6ann JloBeTTa
HocnigxysaHa rpyna
XoHapomansauia 0,186367 -0,408182 -0,159922 0,188432
KoHTponbHa rpyna
XoHapomansuis 0,028903 -0,036079 -0,201875 -0,442330

Ta6auusa 9. Pesynbtatu Spearman Rank Order Correlations (base in base) kopensyii NoLKOAXXeHHS
BHYTPILLUHBOCYr/1060BUX CTPYKTYP B 060X rpynax

Spearman Rank Order Correlations (base in base)
MokasHuku Bik BALL, loHiomeTpisi KSS, Tect
6anu (o6mexeHHs), 6anun 6anu JloeeTtTa
Bik
BALL, 6anun 0,446604
loHiomeTpin 0,503842 0,269328
(oOmexeHHs), 6anu
KSS, 6anun 0,461122 -0,137747 -0,691072
TecT JloBeTTa -0,296892 0,092008 -0,294608 0,353522
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Ta6nunusa 10. Po3nogin nauieHTiB 3a knacugikayiero Outerbridge go ta nicns
ornepaTrnuBHOro BTPy4YaHHs

BilicbkoBi, n = 21 LuBinbHi, n = 31
CtyniHb 3a
Outerbridge Ao onepauir Micna Ao onepauir Micnga
(3a paHumun MPT) onepauir (3a paHumun MPT) onepauir
Bes xoHapomansauii 7 7 11 11
1-1 cTyniHb - - - -
2-1 CTyniHb 7 7 17 17
3-1 CTyniHb 5 5 2
4-4 cTyniHb 2 2 1 1

MM BiKy Ta OOMEXXEHHSI pyXiB BiIMIiYa€ThCs B 000X IpyIiax ma-
mieHTiB. BiporimHa obepHeHa Kopesilisg MixK TOKa3HUKAMU
BAII ta pesynbratamu 3a KSS BimmiuaeThest B 060X rpymnax
natieHTiB (r = —0,29; p <0,05).

BiporimHa o6epHeHa KOpesIsiis MixK MOKa3HUKaMU TOHIO-
MeTpii Ta pe3yabTataMu 3a KSS BimMigaeTbcst B 000X rpymax
nauieHTiB (r = —0,53; p < 0,05). BiporinHa KopeJsiiist Mix
nokasHukamu tecty JloBerra ta pesysnbratamu 3a KSS Bigmi-
YaeThes B 000X Tpymax maifieHTis (r = 0,46; p < 0,05).

Bik marieHTiB MaB BiporiiHy OOE€pHEHY KOpeJsIliio 3
(yHKIIIOHaTbHUM CcTaHOM cymioba 3a 1mkaiow KSS y rpymi
BilicbkoBoCTy>k00BLiB (r = —0,52; p < 0,05), a oGepHeHa Ko-
peJIsiist y KOHTpOJBHIl Tpyri BincyTHs (r = —0,26; p < 0,05).
V BiliiCBKOBOCTY>KOOBIIIB YCiX BIKOBMX TPy HE BHSIBICHUIA
BiporimHuii 00epHeHNI 3B’I30K MiK BIKOM Ta ITOKa3HUKAMU
roniometpii (r = 0,18; p > 0,05), a TakoX MixX BiKOM Ta MO-
kazHukamu mkama KSS (r=0,18; p > 0,05).

V rpyni HMBUILHUX CEepeN MalliEHTIB YCiX BIKOBUX I'PYIT HE
BUSIBJIEHO BipOTiTHOrO 00EPHEHOT0 3B’S13KY MiXK BiKOM Ta To-
kazHukamu 1mkanu KSS (r = —0,20; p > 0,05), ane BusBiIcHO
BiporigHuii 0OEpHEHU 3B’SI30K MiX BIKOM Ta TTOKa3HUKAMU
BALI (r=-0,44; p <0,05).

3a manumu MPT cepen BiiiCbKOBOCTY>KOOBLIIB ITOPIBHSI-
HO 3 LMBUIBHUMU OCO0aMU CIIOCTepirajach OLIbIIa Kilb-
KiCTh Mali€HTIiB i3 momkomkeHHsIM CX 3—4-1o cTymneHs 3a
Outerbridge Ta BiIMOBIOHICTH IHTpaoOMepaLiHMIX 3HAXiTOK
nanum MPT (ta6:. 10).

V rpy1i mopiBHSIHHS TaKOX CITIOCTEPIra€Thesl XOHAPOMA-
JISILST, TIPOTE OLIBIINICTD MALiEHTIB MaJjia HIDKYi CTYIEHi Mo-
LIKOMXKEeHHS xpsiiia (2-1 cTyminb 3a Outerbridge).

BUCHOBKMU

1. HesanexHo Bim BiKy y BiliCHKOBOCTYKOOBLIiB 3 He0O-
MOBUMU YPaK€HHSIMM KOJIIHHOTO CYIJI00a CIIOCTEPIiraloThest
TSDKYi YIIKOMXKEHHSI CyIJIOOOBOIO Xpsilia, HixK Y LIUBUIbHUX,
10 € HAWOLIbII IMOBIPHOIO MPUYMHOIO MEHIIOI KUTbKICTI
(YHKIIIOHATLHUX PE3YJIbTaTIB y KaTEropii «4y10BO».

2. 'V BiliCbKOBOC/TYKO0O0BIIiB 3 HEOOMOBUMM YpaxkKeHHSIMU
KOJIIHHOTO CyIJio0a BUSIBJIEeHA 0OepHEHA 3aJIeXKHICTh MiXK Bi-
KOM Ta rokaszHukamu mkaau KSS, To6To yum Gibiimii Bik
BiliCbKOBOCJTY>k00BIIiB, TUM Tipiii mokazHuku KSS.

3. B 000X rpymnax CIocTepira€TbCsl MOIIIEeHHS y ITic-
JIsToTIepaliifHOMY TIepiofi, Xo4ya IMBIIbHI MAliEHTU MalOTh
OLIBIIY KiIBKICTh (PyHKIIIOHAJIBHUX PE3yJIbTATiB y KaTero-
pii «4yq0BO», 1110 TAKOX MOXE CBIIYMTH PO Pi3HY CELH-
diky BigHOBIeHHS (pyHKLiT KC y BiliCbKOBUX Ta LIUBiIb-
HUX 0Ci0.

4. MeHma KilbKicTh (DYHKIIIOHAIbHUX DPE3YJbTaTiB Y
Kareropii «4y/1oBo» y BiliCbKOBOCITYKOOBIIiB TIp1 HeOOIO-
BUX YIIKODKEHHSIX XpsIlla Ta MEHICKiB KOJIIHHOTO CYTji00a
€ TIJICTaBOIO JIJIs1 PO3LIMPEHHSI Aiara3oHy JiKyBaJlbHUX 3a-
XO[IiB Ta TEPMiHIB BiIHOBHOTO JIIKyBaHHS Y IIicJIsIoIIepa-
LilTHOMY Tepiofli 3a paxyHOK Cy4yaCHUX pereHepaTUBHUX
TEXHOJIOTIM.

Aoaatok A. Knee Society Score

YactuHa 1. OuiHka KOniHHOro cyrno6a

YacTtuHa 2. OuiHka GyHKUIT

Binb

Hemae (50)
MomipHni/enizognyHuni (45)
MomipHuii (Tineku cxogu) (40)

MomipHuin (xogbba Ta cxoam) (30)
MomipHuii (4ac Big yacy) (20)
MomipHui (nocTinHwui) (10)
Bucokun (0)

Xopbba
HeobmexeHna (50)
> 10 kBapTanis (40)
5-10 keapTanis (30)
< 5 kBapTtanis (20)
JomawuHii pexum (10)
Hemoxnuga (0)
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3akiHyeHHs gogaTka A

3aranbHui Aiana3oH 3aruHaHHS Xopbb6a cxonamu
0-5(1) 46-50 (10) 91-95 (19) Cnyck/nigiiom y Hopmi (50)
6-10(2) 51-55(11) 96-100 (20) Migiom 3 nopy4Hamum (40)
11-15(3) 56-60 (12) 101-105 (21) Cnyck/nigiiom 3 nopy4Hamm (30)
16-20 (4) 61-65 (13) 106-110 (22) Migriom 3 nopy4yHsaIMmM/cnyck
21-25 (5) 66-70 (14) 111-115(23) HeMoXnnBuii (15)
26-30 (6) 71-75(15) 116-120 (24) Hemoxnuea (0)
31-35(7) 76-80 (16) 121-125 (25)
36-40 (8) 81-85 (17)
41-45 (9) 86-90 (18)
3ruHanbHa CTtabinbHicTb (MakcumanbHuii pyx JAonomixHi 3acoou gnsa xoabLom,
KOHTpaKTypa Yy OyAb-9IKOMY MOJIOXEHHI) LLIO BUKOPUCTOBYIOTLCS
(3a HasBHOCTI) MepepHbo3apHin (Mm) He BukopucToBytoTbCs (0)
5-10(-2) <5(10) BukopucTaHHs nanuui/TpocTnHm (-5)
10-15 (-5) 5-10 (5) [i nanuui/TpocTtrHm (-10)
16-20 (-10) 10+ (0) Mwunuui abo xoayHku (—20)
>20(-15) MegionatepanbHuii (Mm)
<5(15)
6-9 (10)
10-14 (5)
. . OcTaTo4Ha OLiHKa KOJIIHHOro cyrnoba
Bicb (Bapyc i Banbryc) 32 KSS
0(-15) 11 (-3) BigmiHHo (80-100)
1(-12) 12 (-6) Lo6pe (70-79)
2(-9) 13 (-9) 3apoBinbHO (60-69)
3 (-6) 14 (-12) MoraHo (< 60)
4 (-3) 15(-15)
5-10 (0) Binbwe 15 (-20)

Konduikr inTepeciB. ABropu 3asiBJIsIIOTH PO BIiACYT-
HiCTh KOHMJIIKTY iHTepeciB Ta BjacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI IPU MiArOTOBLI JaHOI CTaTTi.
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Features of the postoperative period in military personnel with non-combat injuries
of the knee joint cartilage and menisci

Abstract. Background. The purpose of this study was to evaluate
the characteristics of the postoperative period in military person-
nel with non-combat injuries of the intra-articular structures of
the knee joint. Materials and methods. A total of 52 arthroscopic
procedures were analyzed in 21 military personnel (group A) and
31 civilians (group B). Functional outcomes were assessed using
the Knee Society Score, visual analogue scale, Lovett muscle test,
and goniometry. Military personnel demonstrated more severe car-
tilage lesions (Outerbridge grade 3—4), poorer Knee Society Score

outcomes in older age groups, and fewer “excellent” results com-
pared to civilians. Results. Both groups showed significant postop-
erative improvement, particularly in pain reduction and range of
motion recovery. Conclusions. These findings highlight the need
for broader rehabilitation strategies and the use of regenerative
technologies in the military population to optimize functional re-
covery of the knee joint.

Keywords: knee joint; military personnel; arthroscopy; chondro-
malacia; meniscus; postoperative period; Knee Society Score
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Al-driven prediction of chronic pain after severe
wounds: a pilot open-label study

Abstract. Background. Severe traumatic wounds, particularly in military settings, are frequently complicated
by chronic, neuropathic, and phantom limb pain. Early prediction of pain trajectories remains a clinical chal-
lenge. Advances in artificial intelligence (Al) enable integration of wound imaging, microbiology, and phar-
macological data info predictive models. We developed and tested an Al-driven platform for the prediction
of chronic and neuropathic pain after severe wounds. Materials and methods. A prospective observational
study of 311 Ukrainian military patients with severe limb injuries (including 139 amputees) was conducted in
2022-2025. Clinical, demographic, and microbiological data were collected alongside serial wound photo-
graphs. The platform processed wound images fo assess healing dynamics, identify infection-related risk, and
compute the probability of chronic, neuropathic, and phantom pain. Pain outcomes were assessed at 3 and
6 months using the Numeric Rating Scale (NRS) and the DN4 questionnaire. Results. At 6 months, chronic pain
was present in 42 % of patients, neuropathic pain in 29 %, and phantom pain in 24 % of amputees. Indepen-
dent predictors of neuropathic pain included wound infection (odds rafio (OR) 2.1, 956% confidence interval
(CD 1.4-3.2), delayed wound healing (> 8 weeks) (OR 2.7, 95% CI 1.8-4.0), high baseline pain intensity (NRS > 7)
(OR 1.9, 95% CI 1.2-3.0), and exposure to neurotoxic antibiotics (OR 1.8, 95% CI 1.1-2.9). The platform achieved
a sensitivity of 78 %, specificity of 74 %, and AUC of 0.81. Conclusions. Infection, delayed healing, and neuro-
toxic drug exposure are major predictors of chronic and neuropathic pain after severe wounds. The Al plat-
form provides accurate, clinically relevant risk prediction and may support personalized pain prevention and
rehabilitation in military frauma care.

Keywords: chronic pain; neuropathic pain; phantom limb pain; artificial intelligence; wound healing; military
tfrauma;, prediction model

Introduction

Severe traumatic wounds are a major clinical and social
problem, particularly in the context of modern warfare. In-
juries sustained in combat often involve high-energy mecha-
nisms such as blast trauma, ballistic damage, and crush in-
juries [1]. These lesions are frequently complicated by ex-
tensive tissue loss, amputations, and severe infections [2—4].
While advances in trauma surgery and intensive care have
improved survival rates, long-term outcomes remain domi-
nated by chronic pain syndromes. Chronic pain, neuropathic
pain, and phantom limb pain substantially limit functional
recovery, impair quality of life, and increase the risk of long-
term disability among injured service members [5]. Reported
prevalence of chronic pain after amputation ranges from 40

to 80 %, with phantom limb pain affecting up to two-thirds
of amputees [6—8]. Neuropathic pain is particularly debili-
tating, associated with sensory disturbances, dysesthesia, and
reduced tolerance to prosthetic use [9—12]. For military per-
sonnel, these syndromes are not only personal health issues
but also barriers to reintegration, rehabilitation, and conti-
nued service [13]. Despite extensive research, the ability to
predict which patients will develop persistent or neuropathic
pain remains limited [14]. Traditional clinical risk factors —
including severity of tissue damage, extent of nerve injury,
and early pain intensity — have been identified, but they often
lack precision and fail to provide actionable guidance for in-
dividualized prevention strategies [15—17]. Recent years have
seen growing interest in the application of artificial intelli-
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gence (Al) in trauma and rehabilitation medicine. Al-based
image analysis has demonstrated utility in wound assessment,
infection detection, and healing prediction. However, the ex-
tension of Al toward pain prediction remains underexplored.
The integration of multimodal data such as wound photo-
graphs, microbiological results, and pharmacological expo-
sures offers a novel approach to forecasting pain trajectories.
The Al platform was developed as a digital solution to bridge
this gap. It combines wound image analysis with infection risk
assessment and incorporates a pharmacovigilance module
that identifies potentially neurotoxic antibiotics or adjuvants.
Based on these data, the system estimates the probability of
chronic, neuropathic, and phantom pain development [18].
The algorithm follows a simple but clinically intuitive work-
flow.

The Ukrainian military context presents a unique and ur-
gent setting for testing such digital innovations. Since 2022,
thousands of service members have sustained severe limb in-
juries, many complicated by infections and delayed wound
healing. The burden of chronic and neuropathic pain in this
population is unprecedented, creating a critical need for
predictive tools to support evidence-based rehabilitation.

The purpose of this prospective observational study was
twofold: to identify independent predictors of chronic, neu-
ropathic, and phantom pain after severe traumatic limb
injuries in Ukrainian military patients and to evaluate the
clinical utility of the Al platform for early pain risk predic-
tion based on wound photographs and clinical data.

Materials and methods
Study design and setting

This was a single-center, pilot study conducted at the
Vinnytsia Regional Clinical Hospital between March 2022
and March 2025. The study protocol was approved by the
institutional ethics committee, and all participants provided
written informed consent. The investigation was conducted
in accordance with the Declaration of Helsinki.

We enrolled 311 consecutive Ukrainian military patients
admitted with severe limb injuries (both upper and lower
extremities). Eligible patients were aged > 18 years, had
sustained traumatic wounds requiring surgical intervention,
and were able to provide informed consent.

Inclusion criteria

— Severe traumatic wound of an upper or lower limb
(blast, ballistic, crush, or mixed injury).

— Hospital admission within 14 days after trauma.

— Availability of at least one wound photograph at base-
line.
— Follow-up feasible at 3 and 6 months.

Exclusion criteria

— Pre-existing chronic pain syndromes unrelated to
trauma.

— Major psychiatric or cognitive impairment precluding
reliable reporting.

— Terminal illness with expected survival < 6 months.

Data collection

At baseline, the following data were collected:

— demographics: age, sex, service status, smoking and
alcohol history;

— injury characteristics: mechanism, anatomical site,
amputation level (if applicable), Injury Severity Score;

— microbiology: wound swab or tissue cultures with re-
sistance profiling;

— medication exposure: antibiotics and analgesics, with
classification of neurotoxic agents;

— wound photography: standardized digital photographs
taken at baseline, 2 weeks, and monthly until closure or up
to 6 months (Fig. 1).

Pain outcomes were measured at 3 and 6 months:

— chronic pain: defined as Numeric Rating Scale (NRS)
> 4 persisting above 3 months;

— neuropathic pain: diagnosed with Douleur Neu-
ropathique 4 (DN4) questionnaire (cut-off > 4/10);

— phantom limb pain: assessed in amputees with a vali-
dated phantom pain questionnaire.

For illustration, we describe a representative patient
case with serial wound images processed by Al platform
(Fig. 2). It demonstrates the predictive trajectory of Al
analysis compared to clinical outcomes. The primary out-
come was development of chronic or neuropathic pain at 6
months. The secondary outcome was phantom limb pain
in amputees.

Ethical considerations

The study protocol was approved by the Institutional
Ethics Committee of the Vinnytsia National Pirogov Me-
morial Medical University. Written informed consent was
obtained from all patients and clinicians (Protocol No.
7/072025). The trial was registered at the Ukrainian Insti-
tute of Scientific and Technical Expertise and Information
under number 0125U002777.

Wourjd photo  — Al wound andlysis —

(chronic/neuropath

Pain risk pre ations

Figure 1. Workflow of the Al-based prediction model
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Statistical analysis

Continuous variables were presented as mean * stan-
dard deviation; categorical variables as percentages. Group
comparisons were performed using 2 tests (categorical) or
t-tests (continuous). Logistic regression identified indepen-
dent predictors of chronic/neuropathic pain. Variables with
p < 0.1 in univariate analysis were entered into multivariate
models. Odds ratios (ORs) with 95% confidence intervals
(ClIs) were reported. Statistical analyses were performed
using SPSS v28 (IBM, Chicago, USA). A p-value < 0.05
was considered statistically significant.

Results

Baseline characteristics of Ukrainian military patients
with severe limb injuries are given in Table 1. Variables in-
clude age, sex, type of injury, infection status, antibiotic ex-
posure, initial pain intensity, wound healing dynamics, and
follow-up completion.

Of 311 patients enrolled, 289 (93 %) completed the
6-month follow-up.

— Chronic pain (NRS >4 at 6 months): 121/289 (42 %).

— Neuropathic pain (DN4 > 4): 83/289 (29 %).

— Phantom limb pain (amputees only): 34/139 (24 %).

At 3 months, 38 % reported chronic pain and 25 % neu-
ropathic pain, indicating persistence and progression in a
subset of patients.

Independent predictors of pain. Univariate analysis
identified wound infection, delayed healing, high baseline
pain intensity, and exposure to neurotoxic antibiotics as
significant risk factors (Table 2). These were confirmed in
multivariate logistic regression.

Wound infection, delayed wound healing (> 8 weeks),
high baseline pain intensity (NRS > 7), and exposure to
neurotoxic antibiotics were significant independent predic-
tors of chronic and neuropathic pain.

Al validation. The Al platform produced probability
scores for chronic, neuropathic, and phantom pain for each
patient at baseline.

For neuropathic pain prediction, sensitivity was
78 %, specificity was 74 %, PPV was 65 %, NPV was
83 %.

For phantom pain prediction in amputees, AUC was
0.77, high risk was correctly identified in 25/34 patients
(74 %).

Al predictions correlated strongly with observed out-
comes (Pearson r=0.62, p < 0.001).

D

Figure 2. Al-driven wound analysis and pain risk prediction using the platform: A — the initial appearance
of a traumatic transtibial amputation wound with extensive soft tissue loss and necrosis; B — Al-based
segmentation with a heatmap overlay, highlighting the infected and necrotic region (estimated wound

area 64 cm); C — the algorithm’s risk prediction output, indicating a 65 % probability of neuropathic pain

and 42 % probability of phantom pain; D — the clinical outcome at 3 months, the patient reported severe
burning dysesthesia in the amputated limb (DN4 score 6/10) and phantom sensations, confirming the Al
prediction
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Discussion

This prospective study of 311 Ukrainian military pa-
tients with severe limb injuries provides important in-
sights into predictors of chronic and neuropathic pain
after traumatic wounds, while also validating an Al-
driven platform for early risk assessment. The incidence
of chronic pain (42 %), neuropathic pain (29 %), and
phantom limb pain (24 % of amputees) was consistent
with previously reported rates in both civilian and com-
bat-related trauma populations [18]. Our findings con-
firm that wound infection, delayed healing, high baseline
pain intensity, and exposure to neurotoxic antibiotics are
independent predictors of pain outcomes. Importantly,
the platform demonstrated robust accuracy in predicting
neuropathic and phantom pain, with an AUC of 0.81 and
sensitivity of 78 %.

Predictors of chronic and neuropathic pain. The asso-
ciation between wound infection and pain outcomes has
been reported in prior studies of surgical and traumatic
wounds [19]. Infection may prolong tissue inflammation,
impair nerve regeneration, and increase central sensitiza-
tion, all of which contribute to chronic pain development
[20]. Our findings reinforce infection as a modifiable pre-

Table 1. Demographic and clinical characteristics
of the study cohort (n=311)

Characteristic Value

Mean age (years) 33.4+6.8

Sex (male) 96 % (298/311)

Type of injury

— Amputation 139 (45 %)

— Complex fracture + soft

tissue loss 109(35 %)

— Severe limb trauma,

non-amputated 63 (20 %)
Infection at baseline 118 (38 %)
Neurotoxic antibiotic exposure 85 (27 %)
High baseline pain (NRS >7) 142 (46 %)

Delayed wound healing
(> 8 weeks)

101 (32 %)

Follow-up at 6 months completed 289 (93 %)

dictor, highlighting the importance of aggressive infec-
tion control in trauma care. Delayed wound healing (> 8
weeks) also emerged as a strong predictor of chronic pain.
Prolonged healing likely reflects persistent inflammation,
repeated surgical interventions, and secondary complica-
tions such as dehiscence or necrosis [21]. These processes
increase nociceptive input to the central nervous system,
predisposing to pain chronification. High baseline pain
intensity (NRS > 7) was another independent risk factor
[22]. This is consistent with the concept of “acute pain
trajectories”, where severe early pain predicts chronic
pain through mechanisms of central sensitization and
maladaptive neuroplasticity. Patients reporting higher
pain scores soon after injury may require closer monitor-
ing and preventive analgesic strategies. Finally, exposure
to neurotoxic antibiotics — including linezolid, metro-
nidazole, and aminoglycosides — was associated with
increased neuropathic pain risk. Although essential for
infection management, these drugs are known to cause
peripheral neuropathy with prolonged use [23—25]. Our
study is among the first to quantify their contribution to
pain outcomes in trauma populations, emphasizing the
need for careful risk-benefit assessment. Previous re-
search has identified predictors of chronic and neuro-
pathic pain, including psychological distress, amputation
level, and severity of nerve injury. However, most studies
have relied on retrospective or questionnaire-based as-
sessments. Our study adds novel evidence by integrating
Al image analysis with clinical predictors in a prospec-
tive cohort of military patients. Comparable wound Al
platforms (e.g., Tissue Analytics, Swift Medical) focus
primarily on healing trajectories and infection detec-
tion. Few, if any, extend their scope to pain prediction.
Strengths of this study include its prospective design,
relatively large sample size for a military trauma cohort,
and integration of real-world wound photographs with
clinical data. The single-center design ensured consistent
data collection, while the use of validated pain measures
(NRS, DN4) increased reliability. In summary, our study
confirms that infection, delayed healing, high baseline
pain, and neurotoxic drug exposure are key predictors of
pain after severe wounds. The Al platform provides ac-
curate, clinically interpretable predictions that may guide
early preventive strategies. This represents a significant
step forward in the integration of Al into pain medicine
and trauma rehabilitation, with particular relevance for
military healthcare systems.

Table 2. Independent predictors of chronic and neuropathic pain
(multivariate logistic regression, n = 289)

Predictor OR 95% CI p-value
Wound infection 2.1 1.4-3.2 < 0.001
Delayed wound healing > 8 weeks 2.7 1.8-4.0 < 0.001
High baseline pain (NRS >7) 1.9 1.2-3.0 0.005
Neurotoxic antibiotic exposure 1.8 1.1-2.9 0.014

Notes: model performance: AUC = 0.81, sensitivity 78 %, specificity 74 %.
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Conclusions

This pilot study of 311 Ukrainian military patients with
severe limb injuries identified wound infection, delayed
healing, high baseline pain intensity, and exposure to neu-
rotoxic antibiotics as independent predictors of chronic
and neuropathic pain. Phantom limb pain affected nearly
one-quarter of amputees. These findings underscore the
potential of Al-driven tools to transform trauma care and
rehabilitation by shifting the focus from reactive treatment
to proactive prevention of chronic pain.
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BiHHNLIbKK HQLIOHQABHU MEANYHUA YHIBepcuTeT iMeHi M.1. [Tporosa, m. BiHHMLSI, YkpaiHaO
LIeHTp AikyBQHHSI TQ peabiAiTauii XpOHIYHOro 600 «[loomeTei», M. BiHHVLS, YikpaiHa

MPOrHOo3yBOHHS XPOHIYHOIrO GOAIO MICAS TSIXKKUX PCH 301 AOMOMOFOIO LUTYYHOTO iIHTEAEKTY:
MiAOTHE BIAKPUTE AOCAIAXKEHHS

Pesome. Axmyaavnicme. Tsxki TpaBMaTHUHI paHU, 0COBIUBO
y BIilICBKOBMX YMOBaX, 4acTO YCKJIAIHIOIOTHCS PO3BUTKOM XpPO-
HIYHOTO, HEHpOMmaTUYHOro Ta (paHTOMHOro Ooio. PaHHE mpo-
THO3YBaHHSI 00JbOBUX CUHIPOMIB 3aJIUIIAETHCST KJIiHIYHOIO MPO-
6;1emMo10. BuKopucTaHHS TeXHOJIOTIi 1mTydHOro iHtenxekry (LLII)
BiIKpMBa€e HOBi MOXJIMBOCTI I iHTeTpallii aHali3y doTorpadiit
paH, MiKpoOiOJOTIYHMX 3HAXiMOK i JaHUX IIOAO BIUIMBY MEIW-
KaMEHTIB y NIPOTHOCTUYHI Moneni. Mema: OUiHUTK TTPETUKTOPU
PO3BUTKY XPOHIYHOTO Ta HEHPOMATUYHOTO OOJIIO IICIST TSIXKKUX
paH i MepeBipUTU TOUYHICTh TUIAT(GOPMU INTYYHOTO iHTEJEKTY B
MPOTHO3YBaHHI 00JIBOBMX CUHAPOMIB Y BiificbkoBux. Mamepiaau
ma memoodu. TIpocrieKTUBHE OJHOLEHTPOBE JOCIIKEHHS BKIIIO-
yajio 311 BiliCbKOBOCTY:KOOBLIB YKpaiHU 3 TSDKKUMHU YIIKOIKEH-
HsIMHU KiHIiBoK (139 ammyrariit). 30upanu KiiHiuHI it gemorpa-
¢iuHi maHi, TPOBOAWIM MiKpOOiOJOTiUHI JOCTIIKEHHS, aHATi3y-
BaJiu cepiliHi ¢hoTo paH. Y nmiaaTdopMi BUKOPUCTAHO IITYYHUH iH-
TEJIEKT U1 CerMeHTallil paH, OLiHKY iH(EKIIii Ta MPOrHO3yBaHHS
PU3UKY PO3BUTKY XPOHIYHOTO, HEMPOMATUIHOTO i1 (haHTOMHOTO

6os10. PesyinbraTu aHajizyBaau dyepe3 3 i 6 MiCALIB 3a IIKAJIOIO
NRS Tta onuryBanbHukom DN4. Peszyabmamu. Yepes 6 Micsiiis
XPOHIYHUI Oinb BUSABUIN Y 42 % Malli€HTIB 3 aMIyTallisIMU, Hel-
poratnuHuii — y 29 %, dantomuuii — y 24 %. HeszanexuHumu
npeaukropamu Oyiu: iHdexiist panu (OR 2,1; 95% M1 1,4-3,2),
3aTpuMKa 3aroeHHs > 8 tkHiB (OR 2,7; 95% I 1,8—4,0), Bu-
cOKuMii movyatkoBuii piBeHb 6omo (NRS > 7) (OR 1,9; 95% A1
1,2—3,0) i npu3HaueHHsI HeipoToKcuuHUX aHTUOioTUKIB (OR 1,8;
95% 11 1,1-2,9). Ilnardopma nokasana 4ymiuBicts 78 %, crie-
undiunicts 74 % ta AUC 0,81. Bucnoexu. Indexiiisi, 3aTpumMmKa
3arO€HHS i MPUIOM HEMPOTOKCUYHUX TPENapaTiB € KIIOYOBUMU
(hakTOpaMu PU3BUKY PO3BUTKY XPOHIYHOTO il HEUPOMaTUYHOTO
6oJTI0 TSI TSKKKUX paH. Bukopucrtanns LI-miatrdopmu 3a6e3-
Tevye KJIiHIYHO 3HAYYyIlle TPOTHO3YBaHHS PU3UKY i MOXKe MOJIiM-
IIATH MePCOHATi30BaHe JIKyBaHHS Ta peadiTiTallilo BiiiCbKOBHUX.
Ki040Bi cjioBa: xpouiunuii 6inb; HeiiponatuuHuii 6inb; daH-
TOMHUI OiJIb; IITYYHUI iHTEJIEKT; 3arOEHHS paH; BiliCbhKOBa TpaB-
Ma; TIPOTHOCTUYHA MOJIETh
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MeAVKAMEeHTO3HA KopeKLUisg HabpsaKy
Y NAUIEHTIB NICAS TOTOABHOIO €HAOMNPOTE3YBAHHS
KOAIHHOro cyrao6a

Peslome. AKTYQABHICTb. EPEKTUBHUM METOAOM AIKYBAHHSI TSOKKUX POPM rOHQPTPO3Y HQ CbOroAHI € ornepaLlis
TOTAABHOIO €HAOMPOTE3YBAHHSI. [TOEAHQHHST KAIHIYHUX CUMIMITOMIB rOHQPTPO3Y TA XPOHIHHOI BEHO3HOI HEAOCTAT-
HOCTI BIABHQYQETLCST GIABLLIOKD BUPQXKEHICTIO GOALOBOrO CUHAPOMY, QYHKLIOHQABHUX MOPYLUEHb, 3HVKEHHSIM
SIKOCTI KUTTS1 TQ' DO3BUTKOM BUPQXKEHOITO HABGPSIKY M SIKUX TKAHWH FOMIAKW B MICASIONepAuiiHoMy nepioal. Mera
AOCAIAXKEHHST: BUBYUNTN AMHAMIKY TTICASIONEPALIMHOrO HAGPSIKY rOMIAKU Y XBOPUX MICASI TOTQABHOMO eHAOMpoTe-
3YBQAHHSI KOAIHHOIO CYmoba rnpu BUKOPUCTAHHI KOMOiHaLii 160 Mr TpokcepytyuHy 1a 1,5 Mr Kap6a30XpoMy Y BU-
ASIAI BHYTRILLHBOM ‘130BUX iH €KL, MaTtepiaan Ta meTtoan. [poBeaeHO O6CTeXXeHHS 24 nauieHTiB (7 YOAOBIKIB,
17 XKIHOK), SIKUM BUKOHQHO TOTQAbHE €HAOMPOTE3YBAHHST KOAIHHOIO Cymmoba. CepeaHiv Bik naLieHTiB CTQHOBMB
64,20 + 5,68 poky. NavujieHTam npusHa4YaAacst KomoeiHawis 150 Mr rpokcepyTvHy 1a 1,56 mr kap6asoxpomy (3 MA)
BHYTPILLIHBOM ‘s130BO 1 pa3 HQ A€Hb MpoTsrom 10 AHIB rlicAst onepauii, AMHAMIKy HQBPSIKY M SIKUX TKQHWUH FOMIAKN
AOCAIAKYBAAM 3Q AOMIOMOIOK METOAMKY BUSHQYEHHST AMHAMIYHOIO MOKA3HWUKA HABPSIKY. OTPUMAHO IHTErPAAb-
HVI KIAbKICHMV MOKQBHUK AAST BUSHQYEHHST AMHQAMIK HQOPSIKY. PE@3YABTATH. Y MICASIONepALiviHOMY repioai BusIB-
AEHO 30DOCTAHHST HABPSIKY rOMIAKK 3 2-I AOBUM rlicAsT onepalii. MAKCUMQAbHE 3HQYEHHST CIIOCTEPIrAAOCST HQ 4-11
AEHb, A 3 5-1 AOBY 3HAYEHHST AMHAMIYHOIO MOKQ3HUKQ HABGPSIKY NMOYUHAAM 3MEHLLYBATUCS] TA HA 11-Ty AOBY AO-
CSIrQAU HETQTUBHUX LUMGP, LLIO BKA3YBAAO HQ 3MEHLLEHHS HABPSIKY FOMIAKU. BUMIDIOBAHHST AOBXKMH OKPYXKHOCTI HO
PI3HUX PIBHSIX FOMIAKM MOKA3AAO, LLIO MAKCUMQOABHUA PO3BUTOK HOBPSIKY BiAGYBABCS HQ 4-11 AEHb ricAs1 onepauii. 3
5-ro AHS1 OKPYXKHICTb FOMIAKM 3MEHLLIYBAAQCST, HQ 9-41 AEHb MICAST OriepaLii HABAMKAAQCS AO MepPEAONEPALINHNX
MOKQ3HUKIB, LLLO TAKOXK BKQ3YBAAO HO 3MEHLLEHHST HQOPSIKY. BUCHOBKU. B1KOpUCTAHHS KOMOGIHALi 150 Mr 1pOK-
cepytnHy 1Q 1,5 Mr Kap6a3oxpomy (3 MA) BHYTPRILLIHbOM SI30BO B MICASIONEPALIMHOMY NEPIOAI Y NALIEHTIB MICAS
TOTAABHOIO eHAOMPOTE3YBAHHST KOAIHHOIO CYMo6Q AO3BOASIE €QEKTUBHO 3HU3UTU MPOSIBA HAOPSIKY FOMIAKU, LLO
CrPUISIE 3HVPKEHHIO IHTEHCUBHOCTI GOALOBOIO CUHAPOMY, GIAbLL LUBUAKOMY BIAHOBAEHHIO QYHKLII KOAIHHOIO CYIno-
6Q Ta 0r1epOBAHOI KIHLBKY, O TAKOXX MOAIMLLYE PE3YALTATU AIKYBAHHSI TQ SIKICTb XXUTTS nauieHTiB. KombiHawis 150 Mr
TPOKCEPYTUHY Ta 1,5 Mr KOP6A30XPOMY MOXKE LLUMPOKO BUKOPUCTOBYBATUCS Y CYYQACHIV KAIHIYHIV MPAKTALL MICAST
BCIX OPTOMNEANYHMX OrepaLivi, 30KpemMa eHAONPOTE3YBAHHSI KOAIHHOTO CYIMo6a, rpu TpABMAx i HABPSIKAX PI3HO-
MQHITHOIO MOXOAXKEHHS].

KAIOHOBI CAOBQ: roHOPTOO3; EHAOMNPOTE3YBAHHST KOAIHHOIO CYMo6Q; MICASIONSPALVHUG HABPSIK, KOMOIHALLS
TPOKCEPYTUHY TA KAPOA30XPOMY

Bctyn

JlereHepaTUBHI 3aXBOPIOBaAHHS KOJIHHOIO cyrioba €
OJIHUMM 3 HAWOUIBII MOIIMPEHUX ypakeHb OMOPHO-pY-
XOBOI CUCTEMU Cepell OCi0 CepeHbOro Ta MOXUJIOTO BiKY.
bausbko 14 minbitonis moaeit y CILIA MaroTh cuMnToma-
TUYHUI 0OCTE0apTPO3 KOJIIHHOTO cyrio0a, Oijblie MojJoBU-
HU 3 HUX Moo 65 pokis [10]. OctanHi 20 pokiB Binoy-

BA€THCS 30UIBIIEHHS KiJIbKOCTi Malli€EHTIB 3 TOHAPTPO30M
[13, 16]. [IporpecyBaHHSI CUMIITOMIB TOHAPTPO3Y, 30Kpe-
Ma 00JIbOBOTO CUHAPOMY Ta (DYHKIIOHAIbHUX MOPYIIEHbD,
MPU3BOAUTD 10 3HUKEHHSI SIKOCTi XXUTTS Ta TiABUILEHHS
piBHSI iHBadimHOCTi. E(eKTUBHUM MeTomoM JiKyBaHHS
TSKKUX (pOpM TOHApTPO3Y Ha CHOTOJHI € OTIepallist TOTab-
HoTo eHmomnpoTte3yBaHHs [13, 21—-25]. LllopiyHO KiIbKiCTh
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Ta6aunusa 1. Po3nopgin nawieHTiB, 9aKMM BUKOHYBasiacs onepaLis ToTasbHOro eHgonpoTe3yBaHHS
KoJliHHOro cyrno6a, 3a cTarTTio Ta BikOM

MauieHTn/Bik 51-60 61-70 71 icrapwe Bcboro
Yonosiku 3 2 7
XKiHkun 10 2 17
Pasom 13 4 24

€HJ0MPOTE3yBaHb KOJIHHOTO Cyrio0a 30iIbIIYETHC, i, 3a
nporHoszamu, B CIHIA y 2030 polti KiIbKicTh TaKKX OTlepa-
11i#t 3pocte 10 3,5 MinbitoHa 3a pik [24, 25], a Ha cbOTONHI
EHIIOTIPOTE3yBaHHS KOJIIHHOTO Cyrjio0a 3a 4acTOTO0 3aii-
Ma€ Apyre Miclie ITicJis oIepallii 3 BUJaJeHHs KaTapaKTU
[14]. KniHi4Hi CUMIITOMY TOHAPTPO3y YaCTO MOETHYIOTHCS
3 IIpOsIBaMU XpOHiIYHOI BeHO3HO1 HepocTaTHOCTI (XBH) Ta
BapUKO3HOI XBopoOHu [2, 9, 11], mro BigzHavyaeTbcs y 58 %
cnoctepexeHb [5]. T'onaptpo3 ta XBH MaroTh cmiiabHi
dakTOpM pU3MKY, TaKi SIK BiK, HAIJIWIIKOBA Bara Ta Tpu-
BaJie CTOSIHHSI Y BepTUKaJIbHOMY MOJIOXEHHi. Jleski mo-
CJIIIDKEHHS TIOKa3aJlk, 1110 BEHO3HWI 3acTiii Ta MexaHi3M
3anajeHHs1 ipu XBH MoXyTb MpU3BOAMTH 10 TKAHUHHOT
AaHOKCI1, 1110 IPU3BOAUTH JI0 TIOITKOKEHHS CYOXOHIPaTb-
HOTO 1Iapy KiCTKM Ta CyrII000BOTO Xpsiliia Ta MporpecyBaH-
Hs1 octeoapTposy [5, 7,9, 11]. ¥V nauieHTiB 3 moenHaAaHHSIM
roHaptpo3y Ta XBH Binm3HauaeTbcs Oinbllla BUPaXKeHiCTh
00JIbOBOTO CHHAPOMY, (PYHKIIOHAJbHUX IIOpYIIeHb Ta
3HMXKEHHS SIKOCTi XXKUTTS [2, 5, 7, 11]. Takox HaOpsIK Mmiciist
EHIIOTIPOTEe3yBaHHSI MOXE BUHMKATH Y 3B’SI3KY 3 MOIIKO-
JIKEHHSIM TKaHUWH TTiJ1 Yyac orepatiii, o mpu3BOIUTb 10 BU-
XOIy PIIVHU Ta MOCUJIEHHS IIPOHUKHOCTI KamijIsIpiB, a Ta-
KOX TMOpYIIeHb y poOOTi JTiMpaTUIHOI CUCTEMU. Y 3B’ SI3KY
3 MM IIpU3HAYEHHS JTIKapChKMX 3aC00iB, SIKi MAIOTh Kalli-
JISIpOCTA0LTi3yI09y, BEHOTOHI3yI0UYy Ta aHTiOIPOTEKTOPHY
Ii10, Malli€HTaM ITiCJIsI €HOOIMPOTe3yBaHHS KOJIIHHOTO Cy-
1J100a € MaTOreHeTUYHO BUITPABJAHUM.

Mera: BHUBUMTM [OMHAMIKY ITicIs0NepaLiifHoro Ha-
OpsIKYy TOMIJIKM Y XBOPHUX TICJISI TOTAJIBHOTO €HI0MPOTE3Y-
BaHHS KOJIHHOTO Cyrjio0a IMpW BUKOPUCTaHHI KOMOiHaILi1
150 mr Tpokcepytuny Ta 1,5 mr kap6azoxpomy (TPK) y Bu-
[JIsI/Ii BHYTPILLIHBOM SI30BUX iH’ €KILIHA.

Marepiaam Ta meToamn

Byno nposeaeHe obcrexkeHHsT 24 nauieHTiB (7 40i10Bi-
KiB, 17 XXiHOK), SIKi MPOXOJIWJIN JIiIKYyBaHHSI B OPTOIEANY-
HOMY BiJJIiJIeHHI Ha KJIiHiYHii 0a3i Kadeapu TpaBMaTOJIO-
rii Ta oprorenii JIHIMPOBCHKOTO IE€PXKABHOTO MEIMUYHOTO
yHiBepcuteTy. KpurepisMu BKITIOYEHHSI y TOCHiIKEHHS
Oyu: HasIBHICTH mepBUHHOIO roHaprtposy III-IV ct1. 3a
knacugikamieto Kenrpena — JloypeHca, ImoKa3aHHSI OO
TOTaJIbHOTO €HIONPOTE3yBaHHS KOJIIHHOTO CYIJIo0a, 3rofa
MNAali€HTiB Ha y4acThb y AocHiakeHHi. CepeaHiil Bik maiieH-
TiB ctaHOBUB 64,20 £ 5,68 poky, cepenHiii BiK YOJIOBIKiB
OyB 66,25 + 6,90 poky, cepenHiii BiK XiHOK — 63,2 + 4,4
poky (taba. 1).

JJTs1 BUKJTIOYEHHS MOKJIMBOTO TPOMOO3Y TJIMOOKMX BEH
BCIiM TallieHTaM mepe oIepallielo IIPOBOIMIIOCS YIBTpa-
3BYKOBE HOCIIIKeHHS BeH HIDKHIX KiHIiBoK. IlamieHTam

BUKOHYBaJlacsl orepallisi TOTAJIbHOTO LIEMEHTHOTO €HJ0-
IIpOTe3yBaHHs KOJIIHHOTO cyrioba (25 omepalliii, omHOMY
XBOPOMY BUKOHAHO JBOCTOPOHHE JBOXETAITHE EHIOTIPOTE-
3yBaHHJ 3 iHTepBaJioM 5 Mics1iB). Ha mpaBoMy KoJliHHOMY
cyrno0i BUkoHaHo 11 onepatiiif, Ha jiBomy — 14. [TauieH-
TaM mpu3Hayagacsi KoMOiHauiss 150 Mr TpoKcepyTUHY Ta
1,5 Mr kap6a3zoxpomy (3 MJ1) BHYTpillIHbOM '130B0O 1 pa3 Ha
o0y npoTsiroM 10 nHiB micst onepariii.

TPK HanexuTb A0 KamijasipocTabijizyrouux 3acobiB i
BUKOPUCTOBYEThCSI TIPU JIiIKYBaHHI CYIMHHMX 3aXBOPIO-
BaHb Ta TeMOpPAriYyHUX CUHAPOMIB TpHU TiABUILEHIH c/lad-
KOCTi cTiHOK KamisipiB. TPK umHuTH mpoTtu3amnaabHy Ta
AHTUOKCUIAHTHY [if0, IPUTHIYYE TiaJypoHimasy, 3aIlo-
0ira€ OKMCHEHHIO TiaJlypOHOBOI, aCKOpOiHOBOI KHCIJIOTUA
Ta aapeHalliHy, MPUTHiYYy€e TepeKUCHe OKMCHEHHS Jilli-
niB. TpoKcepyTHH, TaKOX Bigomuii sik BiTamiH P4, € Gio-
(1aBOHOINOM, SIKWI 3MEHIIYE MiABUIIEHY MPOHUKHICTD i
JIAMKIiCTh KaIliJIsIpiB i 3aro0irae momkoakKeHHI0 0a3albHOT
MeMOpaHu eHaoTeTiabHUX KaiTuH. KpiM 11boro, BiH 4u-
HUTb aHTMOKCUIAHTHY, MeMOpaHOCTabili3ylouy, aHTUTe-
MOpariuyHy, MpoTu3anaibHy, BEHOTOHi3yl0uy Jil0, 3MEH-
IIye HAOPSIK, MOMMIIye TpodiKy, MiKpPOIUPKYJISIIIi0 Ta
MIiKpOCyIuHHY mnepdy3ilo Ta IOJIeruIye iHIli CUMIITOMHU,
IOB’sI3aHi 3 BEHO3HOIO HEAOCTAaTHICTIO a00 MOPYIIEHHIM
BiITOKY JiM(aTu4HOI pinuHu. TaKoX MOCUIIIOE aHTiOIPO-
TEKTOPHY Aito BiTamiHy C Ta BAKOHYE i1 aKTUBYE CUHTE3 Ti-
aJypOHOBOI KMUCJIOTU (MyKOToJlicaxapuiy, 110 BilnoBinae
3a MILHICTh CTiHOK cyauH). KpiMm Toro, 3MeHIIye BUBiJIb-
HEHHSI TiCTaMiHy — TOTY>KHOTO Ba3ouijiaTaTopa Ta poHa-
OpSIKOBOTO areHTa.

Kap6a3oxpoM € mpomyKToM OKMCHEHHS aApeHalliHy 0e3
CUMITATOMIMETUYHOI aKTUBHOCTI. BiH YMHUTHL JIOKaIbHY
CYIMHO3BYKYBaJIbHY il0 Ha APiOHI CyIMHM, IO MIPU3BO-
IUTH 10 3MEHILIEeHHSI TpUBaJIOCTi KpoBoTeui. Lleit edexr
JIOCSTa€ETHCS 0€3 MiBUILIEHHS KPOB’SIHOTO TUCKY Ta BILIM-
BY Ha CeplLIeBO-CYAMHHY AisIbHICTh. TakoX BCTaHOBJIEHO,
0 Kap0a30XpOM BIUIMBA€ Ha TMPOHUKHICTb i MILHICTh
KanijisIpiB Ta Ha TOHYC i 3BYy>KEHHSI CYIMH. 3aCTOCYBaHHS
KOMOiHallil TPOKCepyTUHY Ta KapOa3oXxpomy OOIpPYHTOBY-
€ThCSI B3AEMHUM TIOCUJIEHHSIM (papMaKoJIOTiYHUX i Tepa-
MeBTUYHUX e(PEeKTiB 3 METOIO0 TeMOCTa3y Ta Ba30IIPOTEKIIil
[1, 3].

[licnsgonepaniiinuii HaOpsSK BU3HAYAETHCS SIK HAKO-
MUYEHHS PiAMHU B iHTePCTULIaJbHINM TKAaHUHI ITiC/IsT ore-
pailii, IpUYOMy MOro TSKKICTb MPOMOpIiifHa CTYIEeHIO
MONIKOKEHHST TKAaHWH. 3a3BUuaii BiH qocsrae miky Mmpu-
0JIM3HO uepe3 72 rOAUHU Ticiis onepallii Ta MOXe HeraTUB-
HO BIUIMHYTH SIK Ha MicClle omepallii, TaK i Ha KJIiHiYHUIA
cTaH namieHTa [29].
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IIpu omucaHHi maToreHe3y HAOpSIKY CIil BiA3HAYUTH,
IO MiIBUIIEHA MPOHUKHICTh CYIMH CIIPUSIE €KCTpaBa3allil
PiIMHYU B MO3aKJIITUHHI TKAHUHHI TPOCTOPU. 3HAYHA Yac-
TUHA PiTMHU BUTICHSETHCS B MiNIIKiIpHY KIITKOBUHY [27,
24]. Po3ciueHHsI TKAaHWH TIpU oriepailii MpU3BOAUTD /10 TIO-
pyleHHs (GyHKIIiT eHaoTeNiaTbHuX KITUH. Yum Oinblie
pO3Mip XipypTidHOTO IOCTYITy, TUM OiJIbIIIEC ITOIIKOIKEHD
3a3HAIOTh KJIITUHHI CTPYKTYpH, IO NMPU3BOAUTH 10 TPU-
BaJIOTO CTaHy HaAOPsKy. SIKII0 HAOPsSK HMXKHIX KiHIIIBOK
iCHYBaB 10O XipypriYHOro BTpydYaHHS, BiH 3a3BMYail IO-
CWJTIOETBCS TMIC/sT omepallii, 1110 MOJOBXYE OIY:KaHHS Ta
MOTEHILIIAHO 30iJblllye PU3MK YCKIagHeHb. JliMpaTuuHi
CYIMHM BilirpaloTh KJIIOYOBY POJIb y BUJIAJIEHHi OaraTtoi Ha
OiJIOK PiAMHY 3 TKAHWH 1 IIBUAKO PO3IIUPIOIOTHCS 0 Kilb-
KOX pas3iB Bijl CBOro HOpMaJIbHOTO KaJliOpy Ha paHHil cTamii
3amnajeHHs, 30ibIIYI0UN 3arajibHY HIBUAKICTb JiIM(MOTOKY
[4, 6, 23, 26, 27]. ITopyiieHHs cynruHHOIL Tiepdy3ii Ha Mi-
KPOCYIMHHOMY PiBHi MPU3BOAUTH HE JIUIIIE 10 HAKOTTMYEH-
HSI MiAIIKIpHOL piAMHM B TKAHWHAX, ajie 1 10 HAaKOIMMYEHHSI
Mpo3anajibHUX PEUOBUH, L0 MOSICHIOETHCS Oe3MePEPBHOIO
aKTUBAIli€l0 HOLIMLENTOPIB Ta MOB’I3aHUMM 3 HEIO IaTo-
GizioNOriYHMMM CTaHaAMM, BKJIIOYAIOUM CEHCUOiTi3alliio
LIEHTPaJIbHOI HEPBOBOI CHCTEMH Ta Helipo3amnajieHHs [4, 6,
23, 26, 27]. HaGpsik Ta moB’a3aHuil 3 HUM JTiIMMATUIHUI
cTa3 JIiMPOCYIVH MiAIIKipHOI KIIITKOBUHU 0e3IT0CepeTHLO
CIPUSIIOTH TOCTPOMY TIicisiornepaliitHoMy 000 Ta Bifi-
IpaloTh TEBHY POJb Yy BUHUKHEHHI XPOHIYHUX OOJbOBUX
craniB. HaOpsk Ta 6inb, moB’s13aHi 3 TIpoLieaypaMu €HI0-
MPOTe3yBaHHs CYIJI00iB, € HAMYACTIIIMMM CKapraMmu Iaili-
€HTIB y TicasonepaiilinHoMy nepioni [12, 17]. XpoHiuHuit
HaOpPsIK TKAaHWH IMPU3BOAUTH A0 KIITMHHOI TiMOKCii, 110
MOXe MPU3BECTU N0 iH(eKUil Micusg XipypriyHoOro BTpy-
YaHHS, PO3XO/IKEHHS IIBiB, YTBOPEHHSI KEJIOITHOTO pyOLIst
Ta KOHTPAKTypH Cyrio0iB [8§, 24].

JnHaMiky HaOpsIKy M’SIKMX TKAHUH TOMIJIKU JOCIIIXY-
BaJI 3a JIOTIOMOTOI0 METOIMKU BU3HAUYEHHSI TMHAMIYHOTO
noka3zHuka Haopsky (JAITH). Inxs uboro mpoBoauiIv Bu-
MipIOBaHHS OKPY>KHOCTI TOMIJIKM OIepOBaHOI KiHIIiBKM 3a
JIOTIOMOI'OI0 CAaHTMMETPOBOI CTPiUKM OJHOYACHO B YOTHU-
PbOX HiMsTHKAX (piBEHb CEpeAMHU HAAKOJiHKa, TUTKOBUMA
M’s13, cepeliHsl TPeTHHA FOMIiJKM, PiBeHb KiCTOUOK rOMiJ-
KOBOCTOIHOTO cyrjo06a). JJociiikeHHsT TPOBOAWIN Tepe
oIepalli€lo, a TaKoX MPOTIroM 14 NHIB micisa omeparii.
PiBHi BUMiptoBaHHST OKPYXXHOCTEH MO3HaYaIu MapKepom,
1100 KOKHOTO JHSI 3aMipy BUKOHYBAJIUCS HAa OTHOMY PiBHi.
CyMy OKPYKHOCTEH TOMIIKI KOXHOTO JTHS MiCJIS OIepailtii
MOPiBHIOBAIM 3 BUXiIHUMU IIepenonepaliiiHuMu Iapame-
Tpamu. lle Hamasmo MOXIMBICTH OTpUMATU iHTErpaJbHUM
KiJIbKiCHUI MOKAa3HMK JJIS1 BU3HAYEHHST TMHAMiK1 HaOpsi-
Ky. Busnauanu JIITH 3a ¢hopmysioro:

AMH_ = 3C,_—=C,x 100,

ne XC, — cyma BUXifHOI JOBXUHM OKpYxXHOCTi; XC —
CcyMa TOBXWHU OKPY>KHOCTi B MOMEHT X.

V njiteparypi Big3Ha4YeHO, IO MOAIOHE BUMipIOBaHHS
OKPYKHOCTi Ha Pi3HUX PIiBHSIX 3a JOIOMOIOI0 CaHTHUME-
TPOBOI CTPIYKU MiCJIs TOTAJILHOTO €HAONPOTEe3yBaHHS KO-
JIIHHOTO CYIJIo0a BBaXKa€ThCS HaAitHMM METOAOM OIliHKU
nicasionepaiiitHoro HabpsiKy abo CTyrneHsi M’sI30BOi Tilo-
Tpodii [13, 18, 20, 28].

Pe3yAbTaTH TO OOrOBOPEHHS

JlocainkeHHs IMHAMIiYHOTO TTIOKa3HUKa HaOpsIKy B ITic-
JisioniepalliiiHOMY Tiepiofli BUSIBUJIO 3POCTaHHSI HAOPSIKY
TOMINKY 3 2-1 moOu micis omepailii. MakcuMaabHe 3Ha-
yenHs JAITH Bimmivanocs Ha 4-i1 neHb ITiCIs ornepailii, a 3
5-i moou mokazHuku JIITH nmounHanu 3MeHIIIyBaTUCS Ta Ha
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PucyHok 1. [luHamika noka3sHuka HabpsiKy y NnauieHTiB nicss ToTasibHOro eHaonpoTe3yBaHHs
KosliHHOro cyrno6a, ski npuimanun komb6iHauito 150 mr TpokcepyTuHy Ta 1,5 Mr kap6a3zoxpomy
y BUrnsgi BHyTPiLLHbOM’I30BUX iH’ €KL

22 TpaBMma, ISSN 1608-1706 (print), ISSN 2307-1397 (online)

Tom 26, N2 5, 2025



OpuriHaAbHI pocAiaXXeHHs / Original Researches I

11-Ty no0Oy mocsiraju HeraTUBHUX LUP, 110 BKa3yBaJo Ha
3MEHILIEHHST 03HAaK HAOPsIKy ToMiiKu (puc. 1).

BuMiptoBaHHSI TOBXWH OKPYXXHOCTiI Ha Pi3HUX PiBHSIX
TOMIJIKM TTOKa3aJio, 110 MaKCUMaJbHUII PO3BUTOK HAOpsi-
Ky BinmOyBaBcst Ha 4-ii AeHb micist onepauii. [TounHaoun
3 5-ro AHSI OKPYKHICTh TOMIJIKA 3MEHIITyBayacsl Ta Ha 9-it
IeHb TICJIS oIlepallii HabmKajaacs J0 IepeaorepaiiiiHmx
noka3HuKiB. [1oTiMm BimOyBasocs momabllie 3HKEHHSI I10-
Ka3HUKiB OKPY>KHOCTI TOMIJIKM, III0 BKa3y€ Ha IOCTYIIOBE
3MEHILEeHHS HAaOpsIKy (puc. 2).

Vci nalieHTH Ha Apyruii AeHb Iic/s ornepallii moynHa-
JIX XOIUTU 3 JIO30BAHUM HABAHTAXXEHHSM Ha OIMEpPOBaHY
KiHUIiBKY, BUKOPHUCTOBYIOUM MWK a00 XOmyHKH. Bin-
HOBJICHHSI PYXiB B OIIEPOBAHOMY KOJIIHHOMY CYTJI00i Mpo-
BOJMJIOCS Mill HATJISIIOM crieliaiicta 3 (isuuHoi Tepartii.
3 mepioro AHS TcCas orepallii BUKOPUCTOBYBAIU MOTO-
IIVHY I 30UTbIIIeHHST 00’ €My IacuBHUX pyxiB. st 3a-
no0iraHHs TPOMOOEMOOIYHUM YCKIaOHEHHSIM XBOPUM
MpU3HAYAIUCI HU3bKOMOJIEKYJISIPHI rerapuHu Ta ejac-
TUYHE OMHTYBaHHS KiHLIiBOK. Takox XBOpPUM IPOBOIM-
Jlacsl cTaHIapTHa aHTuOioTukomnpoditakruka. [lauieHTn
OIISIAQNIMCS TIiC/s omnepalii B IMHAMILI 100 MOXJIUBUX
reMopariyHux YCKJIaaHeHb y AUISHIN MicasonepaliiHol
panu. CriocTepekeHHsI 3a TPYIOIO BiliOpaHUX XBOPUX HE
BUSIBUJIO KJIIHIYHO 3HAYYIIMX O3HAK MiAIIKIPHUX reMaTOM
i KpoBoTeu 3 paHu. Takum umHOM, TipusHayeHHs1 TPK y
micasionepaliiitHoMy Iiepiofi e(eKTUBHO 3armodirae po3-
BUTKY T€MOpariYHMX yCKJIAAHEHb Y MUISHII XipypridHOTO
JOCTyMy. 3MEHIIIEHHsI HAOPSIKy CIIPUSIE€ YCYHEHHIO 00JIbO-
BOTO CUHAPOMY Ta CTBOPIOE YMOBU ISl Oi/IbII IIIBUAKOTO
BiHOBJIEHHSI (DYHKIIii OIIEpOBAHOI0 KOJIIHHOTO Cyrjioba B
nicasionepauiiHoMy Nepioi.

OTpuMaHi B XO[li JOCTiI>KEHHSI pe3yIbTaTh 1I0A0 TUHA-
MiKM TTicJsioTepaliiitHoro HabpsIKy MY TTOPIBHSIIN 3 TaHU -

mu jitepatypu. Y.-H. Pua (2015) BuBuaB micisiorneparttiii-
HUIT HAOPSIK Y XBOPUX TTiC/IsI €HIOMPOTE3YBAHHS KOJTIHHOTO
cyra00a 3a IOIOMOI0I0 TEXHOJIOTIT 0i0eIeKTPUYHOTO iMIIe-
naHcy. BiH BcTaHOBUB, 1110 B IIepIIMIA IeHb MiCJIs1 oIepaillii
HaOpsIK 30LTBIIYEThCS Ha 35 % MOpPiBHSIHO 3 Mepeaornepa-
uitHumMu ganumu. [loctynoBo HaOpsK 3MEHITYBaBCs, O/1-
Hak Ha 90-1i IeHb Ticist onepaltii BiH 0yB Ha 11 % Ginbiimm,
Hix niepen onepatieto [19]. B.J. Loyd et al. (2020) npu Bu-
BUEHHI TIicjsiorepaliifHoro HaOpsIKy y TAL€HTIB TiC/sT
TOTAJIHOTO €HJIOTIPOTE3yBaHHS KOJIIHHOTO CyIyio0a TaKoX
BUKOPHCTOBYBAJIN MeTOJL 6i0€IeKTPUUHOTO iMIenaHcy. Im
BIAJIOCS] BCTAHOBUTH, 1110 HAOPSIK M’ SIKUX TKAHWH TOMIJIKA
301IBIIYEThCS 1110JeHHO Ha 10 % mpoTsaroM mnepiiux 3 IHiB
ITiCJIs OTepallii, a MK HaOPSIKY CIIOCTEPIraeEThes yepes 6—8
IIHIB ITicJIsI oIepallii i ITOCTYIIOBO 3MEHIIYETHCSI TPOTSTOM
7 TixHiB [15]. 3a HAIIMMU TaHUMM, TIiK TicsIoNeparrii-
HOTo HaOpsIKy criocTepiraBcst Ha 4-Ty 100y Iic/s onepalltii,
MOTiM BiH MOYMHAB 3HXYBATUCS, i Ha 11-i1 1eHb mapame-
TpY OKpyXHOCTi ToMinku Tta JITH Oynu Hukummu, Hix
MOKa3HUKM Tiepen ornepatieto. Ha Hary nymky, oTpumaHi
nmaHi imoctpyioTh edexT mii TPK gk kaminspocrabinizyio-
YOro Ta Ba30MPOTEKTOPHOTO 3aC00y.

BUCHOBKMU

1. Buxkopucranns TPK B micisionepauiitHomy nepiofi y
MAIiEHTIB MiCJIS TOTAJIBHOTO €HAONPOTE3yBAHHS KOJIHHO-
ro cyrioba 103BoJisie ePeKTUBHO 3HU3UTU MPOSIBU HAOPSI-
Ky TOMIJIKM, 11O CIIPUSIE 3HUXKEHHIO IHTEHCUBHOCTI 00J160-
BOTO CUHIPOMY, OiIbII MIBUIKOMY BiTHOBJICHHIO (DYHKIIiT
KOJIIHHOTO CYIJlo0a Ta OmnepoBaHOl KiHIIBKM, a TaKOX B
LIJIOMY TIOJIIIITYE Pe3yIbTaTH JIiIKyBaHHS Ta SIKiCTh XXUTTS
mauienTiB. TPK gk BeHOTOHIUHMII, KaIliJIIpOTOHIYHMIA,
reMOCTaTUYHUI Ta aHTUEKCYIaTUBHUI MPOTUHAOPSIKOBUIA
rpenapar Moxe IIMPOKO BUKOPUCTOBYBATUCS Y CYYaCHii
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PucyHok 2. lnHamika OKPY>)KHOCTi romMisikv (CM) y Nawui€eHTIB nicss TOTaJibHOro eHAonpPoTe3yBaHHS
KosliHHOro cyrno6a, ski npuimann komb6iHayito 150 mr TpokcepyTuHy Ta 1,5 Mr kap6a3zoxpomy
y BUrnagi BHyTPILLHbOM ’SI30BUX iH’ €KL
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KJTiHIYHIN MpaKTULIi y Malli€HTIB IiC/IsI BCiX OPTONEAUUYHUX
orepalliif, 30KpeMa eHI0IPOTe3yBaHHs KOJiHHOIO CYIJIO-
0a, mpu TpaBMax i HabpsiKax pi3HOMaHITHOTO TTOXOMXKEHHSI.

2. BBaxxaemo 3a MOXJIMBE B TepenornepauiitHy miaro-
TOBKY BKJItouaTu noaatkoBo TPK sik npodinakTuky Mox-
JINBOTO HAOPSIKy B TicC/sionepaliifHoMy Iepioji, a Takox
MaTOreHETUYHO OOIPYHTOBaHE MOrO0 BUKOPMCTAHHS Ha
eTari KOHCepBAaTUBHOTO JIiIKyBaHHS OCTEOapTPO3iB Ha TJIi
XBH sx etionoriuHoro ¢akropa 3 METOIO MiHiMi3alIlil ITo-
Ka3aHb [IJIs1 ONIepaTUBHOTO BTPYYaHHSI.

KonduikT iHTepeciB. ABropu 3asIBISIIOTH PO BiACYT-
HICTh KOH(MJIIKTY iHTepeciB Ta BjacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPM MiATOTOBIIi JaHOI CTATTi.
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Drug correction of edema in patients after total knee arthroplasty

Abstract. Background. Total knee arthroplasty is an effective
method of treating severe forms of gonarthrosis for today. The com-
bination of clinical symptoms of gonarthrosis and chronic venous
insufficiency is characterized by a greater severity of pain syndrome,
functional disorders and a decrease in the quality of life and the de-
velopment of pronounced edema of the soft tissues of the lower leg
in the postoperative period. The purpose of the study was to investi-
gate the dynamics of postoperative edema of the lower leg in patients
after total knee arthroplasty when using a combination of 150 mg
troxerutin and 1.5 mg carbazochrome administered as intramuscular
injections. Materials and methods. Twenty-four patients (7 men,
17 women) who underwent total knee arthroplasty were examined.
Their average age was 64.20 = 5.68 years. The patients were pre-
scribed the combination of 150 mg troxerutin and 1.5 mg carbazo-
chrome (3 ml) intramuscularly once a day for 10 days after surgery.
The dynamics of edema of the soft tissues of the lower leg was studied
using the dynamic edema index. An integral quantitative index was
obtained to determine the dynamics of edema as well. Results. In the
postoperative period, there was an increase in the lower leg edema
from the second day after surgery. The maximum value was observed

on the fourth day, and from the fifth day, the dynamic edema in-
dex began to decrease and reached negative numbers on the eleventh
day, which indicated a decrease in the lower leg edema. Measure-
ment of circumference at different levels of the lower leg showed that
the maximum development of edema occurred on the fourth day
after surgery. From the fifth day, the lower leg circumference de-
creased, and on the ninth day after surgery, it achieved preoperative
values, which also indicated a decrease in edema. Conclusions. The
use of intramuscular combination of 150 mg troxerutin and 1.5 mg
carbazochrome (3 ml) in the postoperative period in patients after
total knee arthroplasty allows to reduce effectively the manifesta-
tions of the lower leg edema, which contributes to a decrease in the
intensity of pain syndrome, a faster restoration of the function of the
knee joint and the operated limb, as well as improves treatment out-
comes and the quality of life of patients. The combination of 150 mg
troxerutin and 1.5 mg carbazochrome can be widely used in modern
clinical practice after all orthopedic surgeries, in particular, knee ar-
throplasty, for injuries and edema of various origins.

Keywords: gonarthrosis; knee arthroplasty; postoperative edema;
combination of troxerutin and carbazochrome
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AHOAI3 PYHKLIOHAOABHOIO CTAHY MALLIEHTIB
3 NepeAoOMaMU KYAbLLOBOI 3QNAAUHU
NiICAS €HAOMNPOTE3YBAHHS B PI3HI TEPMIiHU
NiCAS TPOBMU

Pestome. AKTyaABHICTb. Y peTpOoCneKTMBHOMY KOrOPTHOMY AOCAIAKEHHI MPOQHAAIBOBAHO ¢YHKLIOHAAbHM
CTQH MALEHTIB 3 MepeAOMAMU KYAbLLIOBOI 3QNMAANHU MICAST EHAOMPOTE3YBAHHSI B PI3HI T@PMIHU MICAST TOQBMMU.
Marepiaan ta meroamn. 3a Merle d’Aubigné Hip Score 6yn0 OUiHEHO GYHKLIOHAABHMY CTAH 4 rpyr NALIEHTIB:
y I royni (n = 28) NpoTre3yBAHHSI MPOBOAUAN Y NEPLLI 2 POKU MICASI TOQBMU Y 3B SI13KY 3 YCKAQAHEHHSIM METAAO-
OCTEOCUHHTE3Y 30HM nepenomy; y Il rpyni (n = 18) NpoTe3yBAHHST BUKOHAAM Y epioA Bia 2 A0 10 pokis Yepes
YCKAQAHEHHST MICASI OCTEOCUHTE3Y, MEePEBAXKHO Y BUMSIAI PO3BUTKY AETEHEPATUBHUX 3MIH KYAbLLIOBOIO CYIO-
6a; nauieHtn Il rpyrv (n = 8) nepeHeCcAn NpoTe3yBAHHS KyAbLLOBOro cymoba yepes 10 i 6inbLue pOoKiB, OCHO-
BHOKO MPUYMHOK BYAM BIKOBI A€reHepaTnBHi 3aXBOPIOBAHHS, A0 IV rpyriv (n = 8) BiAHECEHI NALIEHTH, SIKUM
eHAOMPOTE3yBAHHSI BYAO 300BAEHO OAPQA3Y MICAS TOABMU. [TOPIBHSIHHST MK rPYrnaAMy BUKOHYBAAM 3Q AOTMO-
MOroK MeAIQHHOIo TeCTy AAST K-BUBIPOK. [TOPIBHSIHHST CTQHIB AO TQ MICASI €HAOMPOTEIYBAHHS MPOBOANAN ME-
TOAOM paHrosoro kputepito Wilcoxon (W, p). Pesyasraru. [ooBeAeHHS1 KOMOIHOBAHOIO eHAOMPOTE3YBAHHS Y
HANOAVDKYI TEPMIHW MICAST TPABMU (IV royna) AQE BIAMIHHI PE3YALTATU, Y MNALIEHTIB MPAKTUYHO HE BIAMIYQETLCSI
Ginb, MOAINLWYETHCS MOBIABHICTL CYrAODBQ TA 3AQTHICTb XOAUTU. [TQUIEHTY, Y SIKMX BUHUKAM YCKAQAHEHHST OCTEO-
CUHTE3Y Y BUINSIAI PEeLUANBY BUBMXY, QHKIAO3 Q60 3HAQYHE OOMEIKEHHS PYXiB, HE3POLLEHHS nepenomy (I rpy-
na), noTpebyBaAr KOMOIHOBAQHOIO eHAOMPOTE3YBAHHST KYAbLLOBOro Cymoba. Yepes re, o CTaH Cymoba y
LnX NQLIEHTIB OLIHIOBABCST SIK MOrQHUN, PE3YALTATUN EHAOMPOTE3YBAHHSI TAKOXX OYAM HE HAMKPALLMMU. [aLieH-
mll ra lll rpyn noTpebyBaAM eHAOMPOTE3YBAHHSI KYAbLLOBOIO CYmo6Q nepeBaXkHO Yepes PO3BUTOK BTOPMHHMX
AEreHepaTnBHUX 3MiH, TOBTO IXHIVi CTAH A0 QPTPOMAQCTUKN MOXKHQ MOPIBHSITV 3i CTAHOM 3BUYQMHMX MALIEHTIB
3 KOKCQPTPO3OM | QCEenTUYHUM apTPO30M. PE3yAbTAT EHAOMPOTE3YBAHHST MNALIEHTIB Il rpyrv nepeBaXHO 3a-
AEXKAB BiA CTAQHY KYAbLLOBOI 3QrAAUHM, TOBTO ii 3AQTHOCTI TPUMQTH HOBAHTAMKEHHST, AESIKUM MALiEHTAM BYAO
rnpoBeAeHO KOMBIHOBAHE EHAOMPOTE3YBAHHS 3i BCTAHOBAEHHSIM YaLLKu. Y Il rpyni pe3yAbTQT AiIKYBQHHSI re-
PEAOMY MOXXHQ BBQXKQTU FAPHUMU, TOMY EHAOMPOTE3YBAHHST KYAbLLOBOrO Cymoba yeped 10 i GinbLue poKiB
MiCAS1 TOABMUY HE MoTpebyBAAO OCOBAUBUX MIAXOAIB. BACHOBKU. 30 AQHUMU MPOOBEAEHOIO AOCAIAKEHHST OYAO
AOBEAEHO, LLIO eHAOMPOTE3YBAHHST KYABLLOBOIrO CYMo6a y nauieHTIB 3 MepeAOMOM KYAbLLIOBOI 3QMQANHU Y
HAQUNOAMXKYI HACK MICAST TPQBMUK CHPUSIE LUBUAKOMY OAYKQHHIKO MALIEHTIB 6€3 PO3BUTKY YCKAQAHEHb, APTOO-
NAQCTUKQ, SIKQ BUKAMKAHA YCKAQAHEHHSIM METAAOOCTEOCUHTESY, MPU3BOAUTL AO SHUKEHHST QYHKLIOHAABHOC-
7 Cyrno6a rnopiBHSIHO 3 PAHHIM EHAOMPOTE3YBAHHSIM.
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Bctyn

Ennonpore3yBaHHsI KyJbLIOBOIO Cyrjioda € OAHUM 3
Halie(eKTUBHIIIUX ONMEPaTUBHUX BTPYYaHb y Cy4YacHiil
OpTOIleii, 1110 J03BOJISIE BiITHOBUTU BTpauyeHY 4yepes3 pi3-
HOMAaHITHI MPUYMHU QYHKILi10 KYJbIIOBOTO cyrjoba [1].

OpTronennyHa CriJibHOTa Ha CbOTOHI 3 TIEPECTOPOTOIO
CTaBUTBCSI O €HAOMPOTE3yBAaHHSI MPU TIEpesioMax KyJb-
IIIOBOI 3aIllaflHM B TOCTPUI Mepioa TpaBMU. 31eOiIbIIO-
ro eHAOMNPOTe3yBaHHS BUKOHYETBLCS IICISI KOHCOJigallil
nepenomMy Ha (OoHi PO3BUTKY BTOPUHHMX 3MiH CyIjio0a,
110 YHEMOXJIMBIIOIOTL 0€300icHe (hyHKIIIOHYBaHHS Cy-
m1oba [2]. EHponpoTe3yBaHHS B TOCTPUil TIepiol TpaBMU
JI03BOJISIE 3a01IAIUTH Yac, HEOOXiTHUIA 111 MOBHOLIHHO-
ro BiIHOBJIEHHSI (DYHKIIii KyJIbIIOBOIO CYyIjio0a, YHUKAIO-
YM HU3KU €TAITHUX OMEepaTUBHUX BTPYYaHb, 110 3a3BUYAl
MepeayoTh eHAOMpPoTe3yBaHH0. JIMCKYyCIHHUMM 3aTulia-
IOThCSl TIEBHI TEXHIUHi acrmeKTW eHAOTNPOTe3yBaHHS, 30-
Kpema cTabijibHe BCTAHOBJIEHHS alleTa0yIsipHOTO KOMIIO-
HEHTa €HIONpPOoTe3a 3a HASIBHOCTI IIepesioMy KYJIbIIOBOI
3ananuHu |3, 4]. KoHTpoBepciliHicTh Oe3rocepeaHbo eH-
TIOMPOTE3yBaHHSI B TOCTPUIA IepioJ TPaBMU B CYKYITHOCTI
3 HU3KOI0 MapaMeIuyHMX, COLiaTbHUX (PaKTOPiB MPU3BO-
IATH IO CIOPAJUYHOI peasizailii TaKkoro OIHOETAaITHOTO
nmigxomy Ta meBHoro nediuuty nauieHTiB [5]. Came ToMy
aHaJji3 pe3y/ibTaTiB JIIKyBaHHS MAli€HTIB 3 IepeloMaMU
KyJIBIIIOBOI 3arajuHu, 0 SIKUX 3aCTOCOBYBAJIWCH pi3Hi
JIKyBaJbHi TaKTMKW, Ha MaTepiami, SKWil BmaJocs Ha-
kormmuut B 1Y «IHCcTUTYT Martosorii xpedTa Ta Cyryio0iB
iM. mpod. M.I. Curenka HAMH VYxkpainu» 3a octanni 17
POKiB, CTAaHOBUTh HEAOUSIKMIA TOCIiTHULIbKUM iHTepec [4].

Mera: npoaHaizyBaTH i MOPiBHATH (DYHKIIOHATBHUI
CTaH MAalliEHTIB 3 MepeIoOMaMHU KYJIbIIOBOI 3aNaAMHU ITiCJIsd
€HJOMPOTE3yBaHHS B Pi3Hi TEPMiHU ITiCJISI TPABMU.

MartepiaAn Ta meToamn

JocmimKeHo MeIUYHy JOKYMEHTalio 62 Mali€HTiB 3
nepejoMaMM KyJIbLIOBOI 3anmaauHu 3 apXiBy Y «ITTXC
iM. ipo. M.I. Curenka HAMH VYkpaiuu», siki B nepiof
32006 10 2023 p. miKyBaIKCs 3 TIPUBOLY MTEPETOMIB KYITb-
1IOBOI 3amaJMHU B pe3yJibTaTi TpaBM abo iX HACHiJKiB Ta
YCKJIaTHEeHb. 3 MOCHiKeHHsT Oyl BUKIIOUEHi TMallieH-
TH 3 TIATOJOTIYHMMU TiepeJIoMaMy KyJIbIIIOBOI 3alaaiHH,
110 BUHMKJIM Ha (pOoHi ocTeornopoly ado myxiuuH. Crin 3a-
3HAUUTHU, IO MEePBUHHE JIiIKyBaHHS OUIBIIOCTI Malli€HTIB
3IiACHIOBAJIOCS B iHIIIMX YCTAaHOBAX B Pi3Hi TEPMiHU MiCIIsT
TpaBMHU.

[MTanienTn O6yau nonineHi Ha 4 rpynu 3a TepMiHAMU €H-
JIOTIPOTE3yBaHHSI KYJILIOBOIO Cyrjioda Micjsl MepBUHHOI
TpaBmu [6].

Ho [ rpynu (n = 28) yBilinuium naiieHTH, IKUM 0yJ10 TIpo-
BEJIEHO €HJIONIPOTE3yBaHHS y TIEPIIli 2 POKU MicCisl TPaBMU
yepes YCKJIaJIHEHHS OCTEOCUHTE3Y, TaKi SIK HE3POILIEHHS,
peuuaIrBYA BUBMXY, aHKJIO3U TOIIO, TOOTO YCKJIAQJHEHHS,
SIKi HEMOXKJIMBO OYJ10 YCYHYTH 0€3 3aMiHU CyTj100a.

Ho 1I rpynu (n = 18) noTpanuiu namieHTH, SIKi Maau
YCKJIAAHEHHS MiC/IsI OCTEOCUHTE3Yy MEPEeBaXXHO Y BUIJISIIL
PO3BUTKY JIereHEepaTUBHUX 3MiH KYJbIIOBOrO cyrioba i
SIKUM OYJIO TIPOBEICHO €HIOINPOTe3yBaHHS B Mepioj Bil 2
1o 10 pokiB micist TpaBMM. Y 1110 TPYITY TTOTPAMWIu MallieH-
TH, Y SIKUX O3HAKW PYWHYBaHHS cyrio0a OyJu aiarHOCTO-
BaHi y paHHil (D0 2 pOKiB) Iepiom, ajie eHI0IIPOTe3yBaHHS
BUKOHYBAJIOCS ITi3HIIIIE.

Jo I1I rpynu (n = 8) BimHecaU IMALi€HTIB, SKUM €HI0-
MpOTe3yBaHHs Cyrjioba Oyno npoBeaeHo yepe3 10 i Oiybiie
POKiB Ticyist TpaBMU. OCHOBHOIO MPUYMHOIO € JereHepa-
TUBHI 3aXBOPIOBAaHHSI — KOKCapTpo3 abo acenTUYHUIA He-
KpO3, SIKUiA pO3BUBCS 3 BiKOM. JJIsT LIMX Talli€EHTIB pe3y/ib-
TaTh OCTEOCUHTE3Y ITiCJIsl TIepeIoMy KYJIbIIIOBOI 3araauHu
MOXHa BBaXKaTH MO3UTUBHUMMU.

Jo IV rpynu BimHeceHi MaLiEHTH, SIKUM €HIOIPOTE3y-
BaHHS 0yJ10 3p00JIEHO Opa3y MiCsi TPAaBMU 3 OTHOYACHUM
mpoBeneHHsIM MeTanoocteocuHTedy (MOC) mepenomy
(n=28).

Bik nauieHTiB Ha MOMeHT TpaBmu OyB Bix 20 10 63 po-
KiB, B cepeaHbomy 42,0 + 11,7 poky.

Ha kxoxHoMy eTami CHOCTEepeXeHHsI OyJI0 OLiHEeHO
(yHKUioHaNBEHUI cTaH NawieHTiB 3a Merle d’Aubigné Hip
Score [7] 3a mapameTpaMu «0ib», «MOOIBHICTh CYIJIO-
0a», «3IaTHICTb XOAUTH» Ta 3a cyMoro OaiiB. Busnavyanu
CTaH TAlli€EHTIB Iepel €HIONMPOTe3yBaHHSIM Ta 4yepe3 12
MicsuiB micist Hporo. s I, 11, 111 rpyn ominKy nmpoBoau-
JIM ABiYi — 10 Ta MicJisl €HOAONPOTe3yBaHHS, MOPiBHIHHS
3 IV rpynolo 31iiicHIOBaIM TiIbKU 3a pe3yJibTaTaMu MiCst
EHJIOMPOTE3yBaHHS Yepe3 HEMOXKIUBICTh MPOBECTU OLli-
HIOBaHHSI CTaHy TallieHTa.

[MopiBHSHHS MiX rpynaMy BUKOHYBAJIM 3a TOITOMOTOIO
MeiaHHOTO TeCTy /UIst K-BuOipok. MeniaHHMIA TeCT To3Ha-
Ya€eThCS K 2, OCKUIBKM BiH 0a3yeTbCcsl Ha y2-CTaTUCTHULI
IIJIsI IOPiBHSTHHSI KiJIbKOCTI 3HAYeHb, 1110 JIeXKaTh BUIIEe a00
HMXYE 3arajibHOi MediaHu (y% p). [1opiBHSIHHS CTaHiB 10
Ta TIC/ISl €HAONPOTE3YBAHHS TTPOBOIMIM METOIOM PAaHTO-
Boro kputepito Wilcoxon (W, p) [8].

Ta6auusa 1. Pe3ynbtatv NOpiBHAHHS 3a NapaMeTpoM «0inb» A0 Ta nicssi eHAoNnpPoTe3yBaHHs
3a onutyBanbHukomMm Merle d’Aubigné Hip Score (Me)

Binb
fpyna (n) Ao Micnga W; p
1 (28) 1,0 3,0 4,671; 0,001
11(18) 3,0 4,0 4,001; 0,001
I(8) 2,5 4,0 2,598; 0,009
IV (8) - 5,0 -
X5 p 37,410; 0,001 44,870; 0,001 -
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PesyAbTaTH

PesynbpTaTy aHamizy ¢yHKIIIOHAJIbHOIO CTaHy Malli€H-
TiB 3 TepejoMaMy KYJIbIIOBOI 3aMaJMHU 3a MapaMeTpoM
«Oib» HaBelleHO B TaouI. 1.

Sk mokazaHo B TaOi. 1, HAWTIpIIMI pe3yabTaT OLIHKU
600 OyBy I rpytri, TOOTO y THX, KOMY OYyJIO IIPOBEACHO €H-
JOTIPOTE3YBAHHS TIC/IST HEBAJIOTO OCTEOCUHTE3Y Tepesio-
My KyJbinoBoi 3amaguHu. Oninka 6omio y 11 Ta 111 rpymax
oyna craructudHo (p = 0,220) ogHAKOBOIO, IO IiATBEP-
JDKEHO Pe3yIbTaTOM MEdiaHHOTO TecTy 3 BU3HAUEHHSIM
OMHOpPITHUX miArpyn (Tadi. 2). Ak Oyyo 3a3HauYeHO BUIILIE,
y mepion mepen eHAONpoTe3yBaHHIM mnauieHTiB IV rpynu
HE OLHIOBAIN 4Yepe3 TSLKKMIA CTaH i HEMOXKJIUBICTD MPo-
BeneHHs Tecty. [licast eHgonmpore3yBaHHs Oilb 3HAYYIIO
(p <0,01) 3Hu3uBcs y Beix nmauieHTis, y I, I Ta I rpymax
pe3yJIbTaT OliHKM OyB Ha MeXi CTAaTUCTUYHOI 3HAYYIIOCTI
(p = 0,05) (Tabm. 2).

I'paciuno po3momin maHMX 3a OLIHKOIO OOJII0 HAaBEAEHO
Ha puc. 1.

3a 3araJbHUM Pe3yJbTaTOM MOXHA CTBEPIKYBATH, 11O
MicJIs1 €eHAONPOTE3yBaHHS y MALliEHTIB BiAMiUYa€ThCsI 3MEH-
LIEHHS 00JILOBOTO CUHAPOMY. SKIIO 0 JiKyBaHHSI 3arajib-

Ha MeJliaHa 00JTIo OlliHIOBaJIach IK Me = 2, TO IicJis OLiH-
Ka 0outto 30inbLIMIack 10 Me = 4.

PesynbraTu aHani3y hyHKIIOHATBHOTO CTaHY TAIliEHTIB
3 MepeIoMaMi KYJIbIIIOBOI 3aMaJInHU 3a TTapaMeTPOM «MO-
OLTBHICTD Cyryio0a» HaBedeHi B Ta0I. 3.

3a OIIIHKOIO CTaHy CYIVIO0iB Y MAlliEHTIB M0 JIIKyBaHHS Hali-
TipIIMii cTaH crocTepiraay B I rpyri, ToOTO y Malli€HTIB dia-
THOCTYBaJIM 200 CTaH aHKiJI03y, a00 3HaYHE OOMEXEHHSI PyX-
JIMBOCTI KYJIBILIOBOTO CYIJI00a, IO y OUIBLIOCTI BUTIAIKIB CTAJIO
MIATPYHTSIM 111 eHaorpoTe3yBaHHs. Y 11 rpyri natieHTiB cTaH
cynioba crtatucTuaHo OyB 6ymu3bkuM (p = 0,070) o I rpyrmm
(tabn. 4), xoua MeniaHa oiliHku Oyna Buiie (Me = 2). ¥V 111
rpymi ouiHKa MoOiUTbHOCTI 3HauyIO (o0 = 0,05) Oys1a BUILIOHO.
Mo0GinbHICTb Cyr100a MicIsl eHOONPOTE3yBaHHS CTATUCTUYHO
3Hauyiio nojinmmnacs (p < 0,01).

3Hauymo (o = 0,05) kpaliti pe3yJbTaT IMic/s eHI0Ipo-
Te3yBaHHs KyJbloBoro cyrioba oynau B I Ta IV rpymax.
[MauienTu I ta I rpyn manu ripii pesyabraTu.

I'pacpiuHo posmnomnin o1iHOK MOOIIBHOCTI cyri00a a0 Ta
TiCJIST €HIOTIPOTE3yBaHHSI HaBeIeHO Ha puC. 2

3a JTaHUMM, IPEACTaBICHUMU Ha aiarpaMi (puc. 2), MOx-
Ha 0a4yuTH, 110 [0 JIiKyBaHH: y nauieHTiB I Ta 11 rpym owiH-

Tabnuus 2. Pe3ynbTaTu NOPIBHAHHS rpyn 3a napameTpomMm «0islb» [0 Ta nicns JikyBaHHS
3a megiaHHuM kpuTepiem ans k-Bn6ipok

Binb (ogHopiaHiI niarpynu) (o = 0,05)
Mpyna (n) o nikyBaHHS Micna nikyBaHHSA
1 2 1 2
1(28) 1,0 - 3,0 -
I1(18) - 2,5 4,0 -
1 (8) - 3,0 4,0 -
IV (8) - - - 5,0
X5 P - 1,507; 0,220 4,992; 0,050 -
60 Grand Median = 2,000 6.0 Grand MedI= 4,000
5,0 5,00 *
40 * 4,00 —_— —_—
g ]
g ry
2 3,0 — . E 3,00 * *
20 * 2,00
1,0 1,00
0 0
Il i [ 1t \Y
Mpyna Mpyna
A B
Pucynok 1. Kopob64acTi giarpamu po3noginy ouiHok 600 3a Merle d’Aubigné Hip Score:
A — fo eHgonpore3yBaHHs; b — nicns eHaonpoTe3yBaHHS
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ku csiranu () 6aJtiB, 1110 CBiTYUTD PO BiICYTHICTh PYXJIMBOCTI
cyrio6a, tomi gk y 111 rpymi MiHiMaabHa OLliHKa CTaHOBUJIA
3 Ganu, 110 CBiTYUTD MPO OOMEXEHHS PyXJIMBOCTI CyrJiooa.
3MieHHs MeaiaH B 1 6ana B I rpyri nmaiieHTiB 1o 4 6aiiB y
11 rpymi cBiquMTh PO Kpaliuii ToYaTKOBUI CTaH Cyryiooa.

ITicnst eHmoONpOTE3yBaHHSI CIIOCTEPITAETHCS TIOJIIMIIECH -
HSI pyXJIMBOCTI cyrioba. Tpeba BimMiTUTH, 10 TIpX OTHA-
KoBiit memiani B 111 Ta IV rpynax (Me = 5) y IV rpymi 6yB
MEHIIMKA PO3KUI Pe3yJbTaTy, TOOTO Oiiblile HAOIVKEHHS
JI0 KpaIloTo pe3yyabTaTy.

PesynbraTu aHanizy (QyHKIIIOHaJIBHOTO CTaHY MHalli€eH-
TiB 3 MepeJoMaMy KyJIbIIOBOI 3alafHU 3a MapaMeTpoM
«3JaTHICTh XOOUTH» HaBeIEeHi B Ta0I. 5.

Ak iy nonepenHix Tectax 3a Merle d’Aubigné Hip Score,
Ha#ripin mokazHuku Oynau B | Tpyri mauieHTiB, TOOTO y
HUX Oyna oOMeXeHa 3MaTHICTb repecyBaHHs. Y MallieHTIB
IT ra III rpyn ouiHku Oyiu OMHAKOBI i CTAHOBWIU B Ce-
penaboMy 3 Gany, TOOTO BOHU IepeCyBaIuCs 3 MaIUIICIo,
Pi3HUILIS B OLIHIII 3AaTHOCTI IlepecyBaHHs MixX | rpymoro i
cykynHictio 11 ta III rpyn 3Hauyma Ha piBHi oo = 0,05. ITic-

Tabnuusa 3. Pe3ynbTat NOPIBHAHHS 32 NapamMeTpoM «MOObinIbHICTb cyrnobis» 4o Ta nicns
eHgonpoTe3yBaHHs 3a onutyBasnibHukom Merle d’Aubigné Hip Score (Me)

Fpyna (n) MoGinbHicTb cyrno6a
Ao Micnsa W; p
1(28) 1,0 3,0 4,591; 0,001
I1(18) 2,0 4,0 3,830; 0,001
I (8) 4,0 5,0 2,828; 0,005
IV (8) - 5,0 -
X5 p 47,057; 0,001 34,327; 0,001 -

Tabnuus 4. Pe3ynbTaTtvi NOPiBHAHHS rpyn 3a napamMeTpoM «MobBinbHICTb cyrno6is» [o Ta nicns nikyBaHHS
3a megiaHHUM KpuTepiem ans k-snbipok

MoGinbHicTb cyrno6a (oaHopigHi nigrpynu) (o. = 0,05)
Mpyna (n) Ao nikyBaHHSA Micnga nikyBaHHSA
1 2 1 2
1(28) 1,0 - 3,0 -
I1(18) 2,0 - 4,0 -
1 (8) - 4,0 - 5,0
IV (8) - - - 5,0
X5 p 3,286; 0,070 - 1,755; 0,185 -
600 Grand Median = 2,000 o0 Grand Median = 4,000
[~
é; 5,00 g 5,00 I T
8 g
g 400 E 4,00
5 300 - 5 30 °
2 £
i 4
= g
© 200 8 200
= I =
1,00 1,00
l 0
0 " " I i v
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PucyHok 2. Kopo64acrTi giarpamu po3noginy ouiHok Mo6inbHocTi cyrno6a 3a Merle d’Aubigné Hip Score:
A — go eHgonpore3yBaHHSI; b — nicns eHgonpoTe3yBaHHS
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JIs1 @HIONPOTEe3yBaHHSI OlliHKA 31aTHOCTI XOAb0M 3HAUYIIIO
(p < 0,01) mominmmuiacst y BCixX rpyrnax Malli€HTiB, xoua
octatouyHuit pesyaprar B I, II ta Il rpymax 3Hauymo OyB
ripimm, HiX y IV rpymi (Ta6u. 6).

I'paciuHO pesysibTaTv OLIHKM 3MaTHOCTI XOAUTHU HaBe-
IIEHO Ha puc. 3.

Sk mokazaHo Ha miarpami (puc. 3), Io JIiKyBaHHS B ce-
peaIHbOMY Yy TALi€EHTIB BimMivaay AyXKe HM3KY 30aTHICTb
IepecyBaHHs 3 reHepalbHOI0 MeniaHoio B 1 6an, a B Il ta
I1I rpymax ouinka Oyma Buiua, Hixk B I rpymi. ITicmst miky-
BaHHS 3araJiIbHUI CTaH MOJIIIIMBCS Y BCiX MalliEHTIB, 110

MiATBEPAKEHO piBHEM TOJIOBHOI MeiaHu B 4 6anu. BugHo,
110 CEePEIHIl pe3yIbTaT y MepIIMX TPhOX rpyrnax JeXUTh Ha
MexXi Bim 3 mo 4 6anis, a B IV rpymi carnys 6 6aiiB 3i 3Ha-
YHOIO Bapialli€lo B 5 OaiB.

CyMapHy OI1iHKY 3a IIKaJ010 (pyHKIIIOHATLHOCTI HaBe-
JIeHo B TabJ1. 7.

3a pesyiabTaTamMuy aHajidy (Tabi. 7) BU3HAYEHO, IO IO
JIIKyBaHHSI 3arajlbHa cyMa OajiB MiK IpynaMyd 3HAuyIllo
(p = 0,001) BimpizHsIach, 110 TaKOX MiATBEPIKEHO aroc-
TEepiOpHUM MeiaHHUM TecToM (Tabu. 8). BinmosinHo i micist
€HJIONPOTE3YBAHHSI KYJIBIIOBOTO CYIJI00a PO3MOMIiNT Pe3yiib-

Tabnuua 5. Pe3ynbtatvi NOpiBHAHHS 3a NapamMeTpPoOM «3[aTHICTb XOANTU» A0 Ta nicnas
eHpgonpoTe3yBaHHS 3a onutyBasibHukoMm Merle d’Aubigné Hip Score (Me)

Fpyna (n) 3aaTtHicTb xXoauTU
Ao Micnsa W; p
| (28) 1,0 3,0 4,719; 0,001
11(18) 3,0 4,0 4,066; 0,001
I(8) 3,0 4,0 2,828; 0,005
IV (8) - 6,0 -
X5 p 54,0; 0,001 53,264; 0,001 -

Tabnuusa 6. Pe3ynbTaTtvi NOPiBHAHHS rpyn 3a NnapamMeTpoOM «34aTHICTb XOAUTU» A0 Ta MiC/s JliKyBaHHS
3a megiaHHuM kputepiem ans k-enbipok

3paTHicTb xoauTKU (ogHOpPiIAHI nigrpynu) (o = 0,05)
Mpyna (n) o nikyBaHHS Micna nikyBaHHA
1 1 2
1(28) 1,0 3,0 -
I1(18) - 3,0 4,0 -
I (8) - 3,0 4,0 -
IV (8) - - 6,0
6,00
60 Grand Median = 1,000 Grand "'edl= 4,000
50 g 500
g <
E 40 E 4,00 —_— —
=4 o
g 4
E 3,0 —_— E 3,00 * I
.'E- I E
% 20 a 2,00
10 I 1,00
0 | I " ’ I i Y
I Mpyna
pyna
A b

PucyHok 3. Kopob6uyacrTi giarpamu po3noginy oyiHok 3gaTtHocTi xogutn 3a Merle d’Aubigné Hip Score:
A — fo eHgonpore3yBaHHs; b — nicns eHaonNpoTe3yBaHHS
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TaTy MK TpynaMuy ctaTUCTUYHO 3Hauy1io (p = 0,001) OyB piz- SIk mokazaHo Ha giarpami (puc. 4), o0 JiKyBaHHS 3a-
HuM. [loninmmeHHs ctaHy cyrioda BiiMidaaM y BCiX Tpymax. TaJIbHUIA CTaH MALli€HTIB OLIIHIOBAJIM B CEPEAHbOMY Ha 5,5

Haiiripumii pe3yabraT 1ikyBaHHS criocTepiraiv B [ rpy-  6asia, 110 OL[iHIOETHCS SIK IOTAaHWI Pe3yIbTaT i € MiICTaBOIO
mi 3i cepeaHiM 3HaueHHIM Me = 10, pe3yabTar Ha piBHI IS eHAONPOTE3YBaHHsI KYJIbIIOBOTO cyrioba. [Ticis miky-
o = 0,05 6yB ripmum, Hix y rpynax I ta I1I, pi3HuLs Mi>k ~ BaHHSI BiIMiYeHO MOJIITIIIEHHS CTaHY JI0 CEPEIHbOI OLIIHKHU
kMU He 3Hauyia (p = 0,059). Haiikpamii, maiixke makcu- ~ Me = 11, 1110 OLIIHIOETBCS SIK JyKe TapHUI CTaH, ajie Tepe-
MaJIbHO MOXJIMBI pe3ybTaTu Oysiu B IV TpyIii mamieHTiB 3 BaxHO 3a paxyHoK pe3yiabTatiB [1I ta IV rpyn. Ennonpote-

cepeHiM 3HaueHHIM Me = 16. 3yBaHHs mauieHTiB | Ta Il rpyn y cepennboMy ga€e HermoraHi
I'pacdiuno posmnomin cymapHoi ouiHku Merle d’Aubigné  pesynbrati, xoua y | rpyri MoxXHa criocTepiratv pe3yJjibTaTt
Hip Score HaBeneHo Ha puc. 4. Ha piBHi 6 6aJtiB (HE3adOBITLHMIA).

Tabnuusa 7. Pe3ynbratn nopiBHIHHS 3arasabHoOi cymu 6anis
3a onutyBanbHukomMm Merle d’Aubigné Hip Score go Ta nicns eHgonpote3yBaHHs (Me)

Fpyna (n) Cywma 6anie
Ao Micnsa W; p
1(28) 3,0 10,0 4,652; 0,001
11(18) 7,0 11,0 3,859; 0,001
I(8) 9,0 12,5 2,598; 0,009
IV (8) - 16,0 -
X5 p 50,04; 0,001 39,492; 0,001 -

Tabnuusa 8. Pe3ynbTaTvi NOPIiBHSAHHS rpyn 3a 3arasibHOKO CYMOIO 6asiiB 4o Ta nicnas nikyBaHHs
3a megiaHHuM kputepiem ans k-en6ipok

Cyma 6inie (ogHopigHi nigrpynm) (o = 0,05)
Mpyna (n) o nikyBaHHSA Micna nikyBaHHSA
1 2 3 1 2 3
1(28) 3,0 - - 10,0 - -
I1(18) - 7,0 - - 11,0 -
I (8) - - 9,0 - 12,5 -
IV (8) - - - - - 16,0
X p - - - - 4,719; 0,059 -
20,00 20,00
Grand Median = 5,500 Grand Mediap= 11,000
15,00 15,00
(o]
o o g
3 ]
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PucyHok 4. Kopob6y4acTi giarpamu po3noginy cymapHoi ouiHku 3a Merle d’Aubigné Hip Score:
A — fo eHgonpore3yBaHHs; b — nicns eHaonpoTe3yBaHHS
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O6roBopeHHs

[IpoBeneHuii aHami3 pe3yabTaTiB EHAONPOTE3yBaHHS
KYJIBIIIOBOTO Cyrjio0a y Mali€HTiB, SIKi B aHaMHe3i MaJll
MepesioM KYJbIIOBOI 3allafHU Y Pi3Hi TEPMiHU 10 apTpo-
TUIACTUKM, JIOBIB, 110 BUKOHAHHS KOMOIHOBAaHOTO €HIO-
MpOTe3yBaHHS y HAWOIMXK4Yi TEPMiHM ITiCJIST TPaBMU A€
BiIMiHHI pe3ynbTatu. Y mepioa 12 micdiiB micist 3aMiHu
cymio0a y Mali€eHTIB TPaKTUYHO HE BiAMiYaeThCs OiJib, 1O-
JIIIIYETHCSI MOOUIBHICTB Cyryio0a Ta 3MaTHICTh XOIUTHU.

TatieHTH, B SIKMX BUHUKIU YCKJIQMHEHHS OCTEOCHMHTE3Y
Yy BUIJISIII PeLIMIVBY BUBHXY, aHKiJIO3y a00 3HAYHOTO oOMe-
JKEHHSI PyXiB, HE3POILEHHS MepesioMy, IoTpeOyBain KOMOi-
HOBAHOI'O €HIOMPOTE3yBaHHS KYJIbIIIOBOTO cyrinoda. OcKiab-
KU CTaH Cyrio0a y LMX MAlli€HTIB OL[IHIOBABCS K MOTAHUIA,
Pe3YJIbTaTh €HIO0IIPOTE3yBaHHS TAKOX OyJIM HE HAalKpallMU.

[TamienTtu 11 Ta III rpyn moTpeOyBaiu eHIOMPOTE3Y-
BaHHS KYJIbIIOBOTO CYIJ100a MEepeBaXXHO 4epe3 pPO3BU-
TOK BTOPMHHUX JIeTeHEPaTUBHUX 3MiH, TOOTO iX CTaH 110
apTPOIJIACTUKU MOXHA MOPiBHATU 31 CTAHOM 3BUYAHUX
MHAIi€HTIB 3 KOKCAPTPO30M i aCeNTUIHUM apTpo3oM. Pe-
3yJbTaT €HAOIpoTe3yBaHHs mauieHTiB Il rpymm mepe-
BaxkHO 3aJiexkaB Bil CTaHY KyJbIIOBOI 3amaavHU, TOOTO
1l 3MaTHOCTI TpUMAaTM HaBaHTaXeHHs. [esKuM maiieH-
TaM OyJio IpoBeAeHe KOMOiHOBaHe eHI0MPOTe3yBaHHS 3i
BCTaHOBJIEHHSIM vyaliku. Y Il rpymi pe3ynbTaTy T1iKyBaH-
HSI TIepeJIoMy MOXHA BBaXKaTW TapHUMU, TOMY €HIOIPO-
Te3yBaHHsI KyJIIIIOBOTO cyriioda yepe3 10 i OiyibIe poKiB
Mmicyist TpaBMU He MOTpedyBasio 0COOJIMBUX TiAXO/iB.

Pesynbratu aHanizy KJIiHIYHOTO MaTtepiany y3TOmXY-
I0ThCS 3 pe3yJibTaTaMU MPOBEACHOTrO paHillle MaTeMaTHuy -
HOTO MOJICJIIOBaHHS, SIKE BUCBITIMJIO MIEPEBaru paHHbOTO
€HIOIPOTe3yBaHHs B KoMmbOiHalil 3 enremeHTamu MOC
BHACJIIOK MIePeIOMiB KyJbIlIOBOI 3anaavHu [9, 10].

Y cucrematuyHOMy orjisiai 3 MeraaHamizom S. Esmaeili
3i cniBaBTopamu [11] BUBYaIM (HAKTOPU DPU3MKY IIOJI0
HECIPUSITIIMBUX PE3YJIbTATIB JIiKyBaHHS TEPEJOMiB KyJIb-
IIIOBOI 3amagyHU, SIKi IPU3BOISITH IO ITOAAIBIIOI HEOOXim-
HOCTiI TOTaJIbLHOTO €HAOINpPOTe3yBaHHS. JloCHiTHUKKM BU-
3HAYMJIM OCHOBHIi MOKA3HUKH, SIKi MOXYTb BIJIMBATU Ha
pesyabrat nornepenaboro MOC. 3okpeMa, 11ie BiK: y Imaii-
€HTIB MOJIOJIIIIOTO BiKy PEIO3UILis ITepeIOMiB YacTillle Beae
IO COPUSTIUBUX PE3YyabTaTiB, TOMI SIK Y MalliEHTIB CTaplie
60 poxiB yacTillle pO3BUBAIOThCS CTaHU, SIKi MTOTPEOYIOTh
eHgonpoTe3yBaHHs [12, 13].

VY nocnimxenHi N. Lundin 3i cniBaBTopamu [14] npo-
aHaJi30BaHi pU3UMKM MOBTOPHUX OIepalliii Micis mepeao-
MiB KyJIBIIOBOI 3aragnHu. Byjno Bu3HaueHO, IO piBeHb
YCKJIaJHEHb TIICJIsI orepallii 3 TPUBOIY TepeIoMy KYJb-
IIIOBOI 3amaavHu OyB BUCOKUM, a XipypridHe JIKyBaHHS 3
MEePBUHHOIO TOTAJTBHOIO apTPOILIACTUKOIO KYJIBIIIOBOI 3a-
naguHu OyJI0 MOB’s13aHe 3i 3HMXKEHUM PU3MKOM ITOBTOPHOI
ornepatiii.

V perpocniekTuBHOMY aHali3i K. Mohanty 3i ciiBaBTO-
pamu [15] po3risiHyTO 7 BUNIaAKiB HE3POLIEHHSI KYJ/IbLLIOBOI
3araguHu BHACIIAOK BUCOKOeHepreTuaHux tpasM (JITIT).
JiarHo3 He3pollleHHsI 0yJ0 BCTAHOBJIEHO B CEPEIHBOMY
yepes 5,8 Micsilsl 3 MOMEHTY TIEpBMHHOI TpaBMU, HE3Ba-
JKalouM Ha TTIOBTOPHI orepallii Jist 3pOleHHSs TTepeioMiB, 5
MAali€HTIB MOTPeOyBalN TOTAIbHOI 3aMiHU CyTI00a.

Pesynbratu mpoBeaeHOro KOpPOTKOrO OIVISAY JiTe-
paTypu y3rOKYIOThCSI 3 HAllMM AocimkeHHsIM. OTxe,
MEPBUHHE EHAOIPOTE3yBaHHS y HAWOJMX4i TepMiHU
Mmicjast TpaBMU 3MEHIIYE PU3MK BilJaJleHUX ycKJas-
HeHb. [lpm yckimamHeHHsiXx mepBuHHOoro MOC nepe-
JIOMY KYJbIIOBOI 3amaiWHU MallieHTH Kpalle Tepe-
HOCSATb €HIOIPOTEe3yBaHHsI, HiX ITOBTOPHi orepaiiii,
rnoB’si3aHi 3 dikcailieto nepesomy. Bee x Taku nepesom
KYJBIIOBOI 3aMauHU TPU3BOAUTH IO TpaBMaTU3allil
MOBEPXOHb XpsIa, 110 MPUCKOPIOE PO3BUTOK JeTeHe-
paTUBHUX TIPOIIECiB, OCOOJMBO y IAli€EHTIB CTapIIOro
BiKY.

BUCHOBKMU

3a JaHMMMU IIPOBEIECHOrO AOCIiIXKeHHS 0YJI0 TOBEIECHO,
1110 €HIOIPOTE3YBaHHSI KYJIbIIOBOTO CYIJjI00a y Malli€HTiB 3
MepeIOMOM KYJIbIIOBOI 3aMafuHU Y HAMOIMKIMIA Yac mic-
JIST TPaBMM CHpPUSIE MIBUAKOMY OIY>KaHHIO TAIiEHTIB 6e3
PO3BUTKY YCKJIaIHEHb. APTpOIIacTUKa, sika BUKJIMKaHa
yekiagHeHHsasM MOC, npu3BOAUTh A0 3HUKEHHST (PyHK-
LIIOHAJIBHOCTI cyT100a MOPIiBHSIHO 3 paHHIM €HI0TPOTEe3Yy-
BaHHSIM.

PesynpraTu BinmaneHoi (Oiblie 5 poKiB) 3aMiHU CYTJI0-
0a y Mali€eHTiB Majio 3aJeXaTh Bif BIUIMBY TPaBMM KyJIb-
1II0BOI 3allafvHU i Oiblle MOB’sI3aHi 3 3aXBOPIOBAHHIMU
CyTJ100iB, IKi pO3BMBAIOTHCS 3 BIKOM.

KonduikT inTepeciB. ABTopu 3asBJISIIOTH TIPO BiICYT-
HiCTh KOH(IIKTY iHTepeciB Ta BjlacHOI (iHaHCOBOI 3aili-
KaBJICHOCTI ITpH MiATOTOBII JaHOI CTATTi.

BHecok aBtopiB. bonmapenko C.€. — KpUTHUYHUI
OIIsSII, OCTaTOYHE 3aTBEepIKEHHs CTaTTi; BaTtamani-
ma JI.b. — xoHuenmist Ta au3aitH pob6oTu, 30ip Ta aHaIi3
nmaHux, HanucanHs crtatti; Kapminceka O.[l. — Bimmo-
BiJaJbHICTh 3a CTATUCTUYHMI aHaji3, HallMCaHHS CTaTTi;
Koznosa T.B. — koHuemnuis Ta au3ailH poOOTU, KpUTUY-
Huit orsia; bysHunekuit P.1. — 36ip Ta aHati3 naHuX, Bil-
MOBIJAJILHICTD 3a CTATUCTUYHUI aHaJIi3.
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Analysis of the functional state of patients with acetabular fractures after arthroplasty
at various times after injury

Abstract. Background. A retrospective cohort study analyzed the
functional state of patients with acetabular fractures after arthro-
plasty at different times after injury. Materials and methods. The
functional state of 4 groups of patients was assessed using the Merle
d’Aubigné Hip Score: group I (n = 28) underwent arthroplasty in
the first 2 years after the injury due to complications of osteosyn-
thesis of the fracture zone, group II (n = 18) had arthroplasty in the
period from 2 to 10 years due to complications after osteosynthesis,

mainly in the form of degenerative changes in the hip joint, group
IIT (n = 8) underwent hip arthroplasty after 10 or more years, with
the main reason being age-related degenerative diseases; group IV
(n = 8) included patients who underwent arthroplasty immediately
after the injury. Comparisons between groups were performed us-
ing the median test for k-samples. Comparisons of states before
and after arthroplasty were performed using the Wilcoxon rank
criterion (W, p). Results. Combined hip arthroplasty in the imme-
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diate post-traumatic period (group IV) gives excellent results, the
patients have practically no pain, joint mobility and walking abil-
ity improve. Patients who had complications of osteosynthesis in
the form of recurrent dislocation, ankylosis or significant limita-
tion of movements, non-union of the fracture (group I) required
combined hip arthroplasty. Since the condition of the joint in these
patients was assessed as poor, the results of the arthroplasty were
also not the best. Patients in groups II and III required hip arthro-
plasty mainly due to the development of secondary degenerative
changes, i.e. their condition before arthroplasty can be compared
to the condition of ordinary patients with coxarthrosis and aseptic
arthrosis. The result of arthroplasty in group II mainly depended

on the condition of the acetabulum, i.e. its ability to hold the load,
some patients underwent combined arthroplasty with the installa-
tion of a cup. In group III, the outcome of fracture treatment can
be considered good, therefore, hip arthroplasty 10 or more years
after the injury did not require special approaches. Conclusions.
According to the data of the conducted study, it was proven that
hip arthroplasty shortly after the injury in patients with acetabular
fracture contributes to the rapid recovery without the development
of complications. Arthroplasty caused by a complication of osteo-
synthesis leads to a decrease in the joint functionality compared to
early arthroplasty.

Keywords: acetabular fracture; arthroplasty; complications
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Pywan A.K., KyaunH KO.A.

TpaBma

HauioHanbHu meanydHui yHisepcuteT im. O.O. boromoabLsi, M. Knis, YkpaiHa

OAHOYACHe AIKYBOHHS AedeKTiB
BEAUKOIroMIAKOBOI KICTKU TO AePeKTiB M’ AKX TKOAHUH

3 BUKOPUCTOHHSAM AUCTPAKLIMHOrO OCTeoreHesy

Pesiome. AktyansHictb. CermMeHTapHI AepeKkT BeAMKOrOMIAKOBOI KICTKU 3 IHGIKOBAHMMN ASPEKTAMM M KX
TKQHWH € CKAQAHUMU BUMTQAKOMU B OPTOMNEANYHIV Xipyprii. Cy4QCHI MAXOAM BKAKOYQKOTE KICTKOBY MAQCTUKY, SIK-OT
QBTOreHHWY Q60 BIAbHUL CYAMHHW QIOYASIOHUI TOQHCTIAQHTQAT, KOMMPECIMHO-ANCTOAKLUIVIHUY OCTEOreHes, iHAY-
KOBAHQ MeMOpaHa (TexHika Mackaner). YCi i MeToAn MQtoTb CBOI HEAOAIKM. MeTa po60TH: MOAIMNLLEHHS Pe3yAb-
TQTIB AIKYBAHHST A€GDEKTIB BEAMKOTOMIAKOBOI KICTKM TQ AQDEKTIB M SIKUX TKQHWH 3 BUKOPUCTAHHSIM AUCTPQKLIMHOIO
OCTeoreHe3y HQ OCHOBI MPOBEAEHHSI CUCTEMHOIO QHAAIZY MOUYUH PO3BUTKY YCKAQAHEHb, BUSIBAEHHST HEAOAIKIB
3QraAbHOMPUVHSITUX METOAIB, 3QrPOMNOHYBAHHST KOMMIAEKCHOIO AIKYBQHHSI | 3QraAbHQ OLHKQ KAIHIYHUX epeKTIB.
Marepiaau Ta metoaun. by o Biai6paHO 17 notepriavx 3 iHbikoBaHUMN AedekTami (5,21 + 0,24 cm) BeAUKOTOMIA-
KOBOI KICTKW | M’SIKUX TKQHWH TOMIAKY, Y AIKYBQHHI SIKLX 3QCTOCOBYBAAQCST 3QMPONOHOBAHA TEXHOAOT ST BIAOKQAL-
HOro ocreocuHreay KinbLesumim pikcatopamim (KP). MNpoBeAeHHST GIAOKQABHOrO OCTEOCUHTE3Y OYAO CKAQAOBOKO
YACTUHOK KOMIMAEKCHOIO AiKYBAHHSI IHIKOBAHWX KICTKOBO-M ‘SIKOTKQHUHHMX AedeKTiB. KOMMpeCIMHO-ANCTOQKLIN-
He TPQHCMOPTYBAHHST AOCSITAAOCST MEXAHIYHO LLUASIXOM MPOUEAHQHHS CETMEHTAPHOro GPArMeHTa 3Q AOMOMOro
KIAbLLEBOIro CrnvLeCTPMKHEBOro ¢ikcaTtopa 3i CrnUSIMU, MPOBEAEHUMUN Y PISHUX MAOLUMHQAX | HQ PI3HUX PIBHSIX.
Tlicast AeMOHTOXKY K® HOKAQAQAQCS CUCTEMQ HAMIBKOPCTKOI PyHKLIOHAALHOI @ikcawii nos ‘s3koro Scotchcast/
Softcast. [MpoBoAmBCS 6QraroerarnHui Ae6PUAMEHT, BUKOPUCTAHHSI BAK-Tepanii. BOAbOBMK CUHAPOM Mpu Mpo-
BEAEHHI BTPYHQHb BiB AO MOMMOAEHHST CYANHHMX MOPYLLIEHb. 3 METOO X MPODIAQKTUKIA M1 FIPOBOANAMN MYABTUMO-
AQAbHE nepionepauiviie 3He6OAKOBAHHSI. Pe3yAbTaTn. AMCTPAKLIVIHA METOA AO3BOASIB 3AIMCHNTIA 3QMILLEHHST IH-
PIKOBAHOIo A€QpEKTY BEAMKOrOMIAKOBOI KICTKM, MSIKMX TKAHWH LLUASIXOM MEXQHIHHOIO 3MEHLLEHHST PO3MIPY AEDEKTY
[ TOAIMLLEHHST CYAMHHOIO KPOBOMOCTAYQHHSI. KOMIAeKCHQ Teparisi (MyALTMMOAQABHE repionepaliviHe 3He6OAK-
BQHHST i3 3QCTOCYBAHHSIM AEKCQAATIHY®, IHOYArQHY, MepuUAypPAAbHOI QHECTESII MAPKQIHOM, QHTMOQAKTEPIAABHA Te-
paris, eranHui Ae6puameHt, BAK-Tepariisi, HariBXKOPCTKI 0B s13Ku) AO3BOAUAQ AOCSITTY HEMOTAHMX PE3YALTATIB.
3 OMSIAY HQ TSDKKICTb YPQXKEHHST M BBODKQEMO TAKMM PE3YABTAT OBHAAIIAMBYM. BUCHOBKWU. MeToa Kommpeciv-
HO-AMCTDQKLIIHOrO oCcTeoreHesy 3a A0rMomMoroto KO A0BiB CBOKO egeKTUBHICTb Y AIKYBAHHI HE3POLLEHMX KICTOK
i3 CEerMmeHTapHUMMN A€DEKTAMM BEAMKOTOMIAKOBOI KICTK W IHPIKOBAHMMUN A€DEeKTaMM M SIKUX TKAQHWH. BAXKAMBOIO
CKAQAOBOHKO AIKYBAHHST MOPYLLUEHb Y M SIKUX TKAHUHAX € KOHCEPBATVBHA Tepariisi, 30KPEMQ MPOBEAEHHST MyALTU-
MOAQABHOIO nepionepaLiviHoro 3HeGOAKBAHHST 3 AEKCAATIHOM®,

KAIOYOBiI CAOBQL: AVICTDQKLVIHI OCTEOrEeHEe3,; AEDEKT KICTKI TA M KX TKAHMH

Bctyn

CermeHTapHi medeKTH BEIMKOTOMIJKOBOI KiCTKU 3
iH(pikoBaHUMHU OedeKTaMu M’ SIKMX TKaHUH € CKJal-
HUMM BUNAIKaMM B OPTONEAMYHiNM Xipyprii. 3a3zBuyaii
HE3POIIEHHSI BEJIMKOIOMIJIKOBOI KIiCTKM MOB’s3aHe 3
TUIIOM TpPaBMHU Ta il TSIKKICTIO, a TAKOX CTyIIeHEM Bil-

IapyBaHHS MepiocTy Ta M’ IKUX TKAaHWH, PO3BUTKOM iH-
dexuiii.

3 KJIiHIYHOI Ta €KOHOMIYHOI TOUKHU 30pY 1Ii MaTOJOTiuHi
YTBOPEHHSI 3aJMIIAIOThCsl BeJMKOO mpobiemoro. Hespa-
Kalouy Ha NoTpedy B J0Ka30Biil 0a3i MPUIAHATTS pillleHb,
Ioci Opakye KOHCEHCYCY HaBiTh 10O iX BU3HAYEHb. Tak-

© «TpaBma» / «Trauma («Travmay), 2025
© Bupaseub 3acnascokmit 0.10. / Publisher Zaslavsky 0.Yu., 2025

[ina kopecnonaeHuii: Pywaii Anatoniit Kupunosuy, AOKTOp MeauYHUX HayK, npodecop, kadeapa Xipyprii, aHecTe3ionorii Ta iHTeHCUBHOI Tepanii, IHCTUTYT nicnaaunnomHoi ocBiTv, HauioHanbHuil
MezuuHuii yHiBepcuTeT imei 0.0. boromonbua, 6ynbB. Tapaca ILlesuenka, 13, m. Kuis, 01601, Ykpaita; e-mail: Anatoliyrushay@gmail.com; Ten.: +380 (97) 359-53-34

For correspondence: Anatoliy Rushay, MD, DSc, PhD, Professor, Department of Surgery, Anesthesiology and Intensive Care, Postgraduate Education Institute, Bogomolets National Medical
University, Taras Shevchenko boulevard, 13, Kyiv, 01601, Ukraine; e-mail: Anatoliyrushay@gmail.com; phone: +380 (97) 359-53-34

Full list of authors information is available at the end of the article.

Tom 26, N2 5, 2025 www.mif-ua.com, https://tfrauma-journal.com 35



I OpuriHaAbHi pocAiaXXeHHs / Original Researches

TUKa JIiKYBaHHS 37e0iIbIIOro 60a3yeThcsl Ha iHIMBITyalb-
HoMy minxoni. CydacHi mimxomu BKJIIOYAIOTH KiCTKOBY
MJIACTUKY, SIK-OT aBTOTeHHMI a00 BUTbHUI CynUHHUI bi-
OyJSIpHUI TpaHCIIAaHTaT, KOMIIPECIMHO-IUCTPpaKIiHHUIA
OCTeoreHe3, iHayKoBaHa MeMOpaHa (TexHika Mackaner
(Masquelet)). Takox MpPOBOASTHCS AESIKi JOCTIIKEHHS Ta
PO3pO0OKM B Tajy3i TKAaHMHHOI iHxKeHepil [1—4]. Ane Bci i
METOIM MAalOTh CBOI HENOJIKM, SIK-OT OOJICHICTb JTOHOp-
CbKOI JiISTHKY, CTPECOBI IepeIoMU 30HU IIACTUKM, a Ta-
KOK 00OMesKeHHSI 3aJIeXKHO Bill pO3Mipy KiCTKOBOTO aedek-
Ty. KpiMm Toro, xkomHa 3 HUX He B 3MO3i OAHOYACHO YCYHYTU
BCi YCKJIaIHEHHS, CIPUYMHEHI OCHOBHOIO TMAaTOJIOTIENO,
SIK-0T J1e(eKTU M’SIKUX TKAaHUH, KOHTPAKTYpU CYMiKHMX
Cyr106iB TOIIIO.

MeTta po0OTH: MOJIIIIIEHHS PE3YJIbTATIB JIIKYBaHHSI JIe-
(beKTiB BEJTMKOTOMITKOBOI KiCTKH 1 Ae(heKTiB M SIKUX TKa-
HUH 3 BUKOPUCTAHHSM IMCTPAKIIITHOTO OCTeOreHe3y Ha
OCHOBI MPOBEIEHHSI CUCTEMHOIO aHaJli3y IPUYUH PO3BU-
TKY YCKJIAZHEHb, BUSIBJIEHHS HEJ0JIiKiB 3araJiIbHOTIPUIAHSI-
TUX METO/IiB; 3alPOINOHYBAHHS KOMILJIEKCHOTO JIIKyBaHHS
i 3arajibHa OLliHKa KJIiHIYHUX e(EeKTiB.

3aBnaHus:

1. BusButu mopyiieHHs npu iHGiKOBaHUX aedeKrax
BEJIMKOTOMIJIKOBOI KiCTKHM Ta AedeKTax M’ IKUX TKaHWH.

2. 3a pe3yabTaTaMy aHaJIi3y 3alIPOIIOHYBATH ITOJIIIIIICH-
HS1 JIIKyBaJIbHOT TAKTUKH, OLIHUTH KJIiHIYHY e(peKTUBHICTh
TOJITIIIEHb.

MaTepiaAn Ta MeToAmn

Kputepisim BKTI0YeHHS BignoBigany 17 mamieHTiB 3 iH-
dikoBanumMu nedexramu (5,21 + 0,24 cM) BeTUKOTOMiJI-
KOBOI KiCTKH i M’SIKX TKAaHWH TOMIJIKH, y JIIKyBaHHI SIKIX
3aCTOCOBYBAJIAcsl TEXHOJIOTiSI OiTOKaJTbHOTO OCTEOCUHTE3Y
KizpueBuMu ikcatopamu (K®). YomosikiB Oysno 12, xi-
HoK — 5. Cepenniit Bik ctaHoBuB 43,10 = 0,24 poky. 3a
ouiHHoto cucremoro Non-Union Scoring System, yci Bu-
nagkyd TNOTpeOyBald CKJIAAHOI KOMIUIEKCHOI crewiati-
30BaHOI MEAUYHOI JOMOMOTM 3 MOXJIMBUM ITO3UTUBHUM
pe3ysibratoM (KiJbKicTh 6aniB Bim 51 mo 75). IposeneH-

HS OIJTOKAJIbHOTO OCTEOCHHTE3Y OYJIO CKJIaJ0BOIO 4acTH-
HOIO KOMILIEKCHOTO JIiKyBaHHSI iH(iKOBaHUX KiCTKOBO-
M’SIKOTKaHUHHUX Je(PeKTiB. BaXIMBUMM yacTUHaMU 10TO
OoyJu:

— KOMIIpeCiiiHO-AUCTPaKIiiHUIT OCTeoreHe3 — 1ie
METOJMKa CIIOHTAHHOTO YTBOPEHHSI BAaCKYJSPU30BaHOI
KICTKM TIiJl 4Yac TOJOBXEHHS PEKOHCTPYKTHMBHOI TPO-
LIeIypyd HaBiTh y MeXax iH(piKOBaHUX M’ SIKOTKAHMHHUX
nedekTiB. MeTonrka BUKOPUCTOBYE MPUPOIHY 3M1aTHICTh
KiCTKU 10 pereHepallii Ipyu NpoBeaeHHi UCTpaKIlii KicT-
KOBUX YJIaMKiB;

— KOPTUKOTOMisl, SIKy BUKOHYBAJIW Y 3[I0POBIil KiCT-
i Ha AesKii BigcTaHi Bif Micus aedekTy, o0 CTBOPUTH
BUIBHMIT CETMEHT KMBOI KiCTKU («TpaHCIIOPT») 3a 3aIlpo-
TMOHOBAHOIO MAJIOTPaBMAaTUYHOIO TEXHIKOM [5], sikumit nami
TPAHCTIOPTYETHCS 10 Miclis AeeKTy.

Ilix yac 1mbOro mpolecy CIOCTEPIra€ThbCsl YTBOPEHHS
HOBOI BacKyJISIpM30BaHOI KiCTKU MixK KOPTUKOTOMIUYHUMU
noBepxHsiMu. Ilporec (opMyBaHHS KiCTKM B JUCTpak-
LIAHIA IIMHI BiZOYBA€ETHCS TICTOJOTIYHO MOMIOHO 10
BHYTpilTHbOMEeMOpaHHO1 ocudikarii [6, 7]. JaHi Hamumx
NOCIIKEHb CBigyaTh, 110 Oe(GEeKTH BEJIUKOTOMIJIKOBOI
KiCTKM Ta M’SIKMX TKaHWH CYIPOBOKYIOTHCSI PO3BUTKOM
CYIMHHUX TOPYILIEHb 32 TUIIOM BEHO3HOI HEJOCTAaTHOCTI
[8]. [MpoBeneHHs AUCTPAKIiHHOTO OCTEOTeHEe3y CYMpPOBO-
IKYETHCS MOIMIIEHHSIM BacKyJ/IIpu3aliii M IK1UX TKaHUH.

KowmmpeciitHo-gucTpakiiilfiHe TpaHCIIOPTYBaHHS OOCSI-
rajlocss MexXaHiuHO LIISIXOM TMPUETHAHHS CErMEHTapHOrO
¢parMeHTa 3a JOIMOMOTIOIO KiJbLIEBOI'O CITMIIECTPUKHEBO-
ro ¢ikcaropa 3i CUILSIMU, TIPOBEACHUMM Y Pi3HUX TLJIOIIIM -
Hax i Ha pi3HUX piBHSX (puc. 1).

B excriepyMeHTi MM TOoKa3ajiu, 110 TaKi KOHCTPYKTUBHI
VIOCKOHAJICHHSI MaKCUMaJIbHO TIiIBUILYIOTh KOPCTKiCHI
xapakTepucTuku K® i 103BOJSIIOTH YHUKHYTH 0araTbox
HenoJiKiB i yckimamHeHs [9]. [Ticasa nemonTaxy K® Hakia-
Jajlacsl CUCTeMa HalliBXOpCTKOI (pyHKIIIOHAIbHOI (hikcalrii
noB’s13ko010 Scotchcast/Softcast (puc. 2).

3acTocyBaHHS 3MiHHOTO MeToay (ikcallii 3a0e3neuyBa-
JIO MOXXJIMBOCTI (DYHKIIIOHAJIbHOTO BUKOPUCTAHHS KiHIIiB-

PucyHok 1. Cxema KkOHCTPykuii K

PucyHok 2. Cxema cucTeMu HarniB)XOpCTKOi
¢yHKuioHanbHOI @ikcauii mnoB’a3koro
Scotchcast/Softcast
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PucyHok 3. XBopwii C., 47 pokiB. lMicnaTpaBmaTtu4Huii iHgpikoBaHui fegeKkT BesIMKOromMisikoBoi KicTku Ta
M’SIKUX TKaHUH npaBoi rominku. Etanu nikyBaHHs i oTpumaHuii pyHKLiOHaNbHNI pe3ybTaTt

K1 3 MIOBHOLIHHUM OChOBMM HAaBaHTaXXEHHSIM 0€3 pU3UKY
nedopmaltii IMCTPaKLiitHOTO pereHepary.

JucTtpakiliiiHuii MeTon OyB HE €IMHMM B ONTUMi3allii
JIiKyBaHHS iH(iKOBaHUX Ae(deKTiB M’ KX TKaHUH. [1po-
BOAMBCSl OaraToeTanHuii 1eOpUAMEHT, BUKOPUCTAHHS
MOB’S30K 31 CTBOPEHHSIM HETaTUBHOTO aTMOC(EPHOTO TUC-
Ky — BAK-Tepamisi, abo BakyymHa Teparist paH (Vacuum-
Assisted Closure).

PeKOHCTpYKTUBHI BTpy4aHHS MOTEHIIMHO MOXYTb I10-
TipIINTYU CTaH TKAHUH cerMeHTa. Tak, 00JbOBUI CUHIPOM
Bele 0 MOIrJMMOJeHHSI CYIMHHUX MOPYIIeHb. 3 METOIO iX
npoilakKTUKA MU TIPOBOAWIM MYJbTUMOAAJIbHE IIepi-
omnepauiiiHe 3HeOo0BaHHsI. BoHo ckiaganaca 3 [dekcain-
riny®, ingynrany, nepuaypaibHOi aHecTe3il MapKaiHOM.
HexcanriH® BHYTPIlTHEOM SI30BO BBOAMJIN IIEPES BTPY-
YaHHSIM 3 METOI0 IpeMeauKallii; iH’ €Kil IOBTOPIOBaIN
yepe3 12 roarH ynpoaoBxk 3 IHIB 3 METO0 MiHiMi3allii BU-
KOPUMCTaHHS OMOIIHUX TpernapariB y npemMeaukanii i Hail-
OMXKUOMYy MicisionepauiitHoMy nepiofi. 3aCToCyBaHHS y
rnepiorepaliitHoMy MYJIbTUMOAAJbLHOMY 3HEOOJIOBaHHI
0e3MeYHOTr0 HECTEPOITHOTO MPOTU3ANAIBLHOTO MpenapaTy
Jexcanrin® 3 BUpakeHOI0 3HEOOTI0BATBHOIO JTI€I0 B KOM-
OiHallil 3 po3unHOM Tapaiieramosy (iHdyJsraH) 103BOJIM-
JI0O MiHiMi3yBaTH BMKOPHWCTAHHS OIIOITHUX IIpeIapartiB y
micasionepaliiiHomMy nepioni (mpu3Havdaaucs Juiie 3 XBo-
puM), 1110 TeX BIUIMHYJIO Ha (PYHKIIIOHAbHI pe3yabTaTHu.

V XBopuX KIIiHIYHO OLIiHIOBaJM PO3BUTOK MicCJsIOME-
pauiifHoro 60Jb0BOr0 CMHAPOMY Ha MiACTaBi MOKa3HUKIB
iHTEHCUBHOCTI 00JII0 3a Bi3yaJlbHO-aHAJIOTOBOIO IIKAJIOI0
MPOTSATOM 48 TOIMH.

AHTHOaKTepiasibHA Tepartis 3ilicHIOBaIacs mpernapara-
MM, SIKi Oy aKTUBHI 10 OUTBIIOCTI 30YTHUKIB, BUSIBIEHUX
y BiflliJIeHH] uM B iHAMBiMyaTpHOMY TociBi. [lepeBary Bin-
JaBajIv CyJIb0aKTaMHMM IIpernapaTaM i QTOpXiHOJIOHAM.

OtpuMaHi pe3yIbTaTH JIiKyBaHHs ITOCTpaXKaanux 3 iHQi-
KOBaHUMM Jie(heKTaMU BEJIMKOTOMiJIKOBOI KiCTKH i M’ SIKHUX
TKaHUH TOMIJIKM 3 BUKOpUCTaHHSIM K@ B GiloKaJbHOMY

PEXMMi OLLiHIOBAJIMCS 3a IIKaJ1010 (DYHKIIIOHAIbHOI aKTUB-
HocTi HIXKHBOI KiHIiBKU The Lower Extremity Functional
Scale (LEFS), a Takox IOBrOTpUBAIICTIO JOCSTHYTOTO
edexTy.

PesyAbTaTH

Huctpakuiitnuit meton K® 103BosisIB 30iliCHUTH 3aMi-
LIEeHHS iHDiKoBaHOTO e(eKTy BEIMKOTOMITKOBOI KiCTKH,
M’SIKMUX TKAHUH IIJISIXOM MEXaHIYHOTO 3MEHILIEHHSI pO3Mi-
py nedexTy i MojinieHHs CyIMHHOTO KPOBOTIOCTaYaHHSI.
KowmmnekcHa Teparist (MyJIbTUMOOAIbHE IIepiolepalliiiHe
3HEOOJTIOBAaHHSA i3 3acTocyBaHHAM [ekcanriny®, iHdy-
raHy, IepUIypaJibHOI aHecTe3il MapKaiHOM, aHTHUOaKTe-
pianbpHa Tepamis, etamHuii neOpunmeHt, BAK-tepamis,
HaITiBXXOPCTKi MOB’SI3KM) A03BOJMIA JOCIITH HEMOTaHUX
pe3yabratiB. HaBomumo mnpukian KIiHIYHOTO BUMAAKY
(puc. 3).

CriuiecTprXHEBI arapaTyi MOHTYBAJIMCSI Ha CYLIUIBHUX
mTaHTax. Y Kilblli, SKAM 3OifICHIOBAJIOCS HU3BEACHHS
OCTEOTOMOBAHOTO CErMeHTa, MPOBOAWIMCS CIUIL HA BU-
Hocax IS 3armo0iraHHs ioro 3akugaHHo. HamiBzakpura
OCTEOTOMIisI IIPOBOAMJIACS BisUIONOMIOHO OOJOTOM 3 IIO-
MepeKOBOr0 PO3pi3y /10 2 CM, 3 YTBOPEHHSIM CKaJIKOBOTO
repesiomy.

3acTocyBaHHSI y IliepionepauiiiHOMy MYJbTUMOAAIb-
HOMY 3HE0OJII0BaHHI 0€3MeYHOIr0 HEeCTePOIiTHOIo IPOTH-
3anajbHOro npemnapary Jekcainrin® 3 BUpakeHOI0 3He0O0-
JIIOBAJILHOIO JIi€10 B KOMOiHAllii 3 pO3YMHOM MapaleTaMoy
(iHdyaraH) OyJ0 TOCTaTHIM, TO3BOJUJIO MiHiMi3yBaTu BU-
KOPMCTaHHS OMOINHUX TpernapariB y micisionepaliiHoMy
repioi (Mpu3HavYaIKMCs JIUILE 3 XBOPUM), 1110 TEX BILIUHY-
JI0 Ha GYHKIIOHAJBHI pe3yabrati. Yepe3 12 romwH Imicist
IOYATKYy oIleparlii OiIb OLIIHIOBABCS IMalliEHTAMMU SIK TePITH -
muii (6,75 £ 0,80 6ana). 3 ocnabiaeHHSIM il CIIMHHOMO3-
KOBOI aHecTe3ii OCHOBHMM HAIpSIMKOM 3HEOOJIIOBAHHS
OyJ10 IPUTHIYEHHS IeKCKETONPO(PEeHOM TpaHCOYyKIIil (HO-
LUILENTUBHOI pelelliil), TpaHcMicii (mepegadi HOLMIIeII-
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TUBHOI iH(opMallii B iHTeTpaTUBHi LIEHTPU LIEHTPAJIbHOI
HEPBOBOI CUCTEMM) i MEHILIOI MipOI0 — MOMYJISILIl (Tpe-
CUHANTUYHOTO TajibMyBaHHsI). Yepes 12 roauH micist no-
YyaTKy oIepalii Aisgd CIMHHOMO3KOBOI aHecTe3il mpakKTuy-
HO TIpUIMHSUIACS, a 00JIbOBa iMITyJibcallisl OyJia 3HAYHOIO.
3Hebo/oBaHHS 3a6e3neuyBajocs miero Jdekcanriny® (mpu-
THIYEHHST MEXaHi3MiB SIK LIEHTPaJIbHOTO, TaK i nmepudepuy-
Horo reHe3y 6omo). Yepes 24 i 48 ronuH micis BTpyIaHHS
(3,05£0,70i 2,15 £ 0,60 6ana BigmoBigHO) 6ijb OYB c1abO
BUPAXEHUI 1 JIETKO MEePEHOCUBCS XBOPUMMU.

OTpuMaHuii pe3yabTaT OiTOKaJIbHOTO OCTEOCHHTE3Y
CJlin BBaXaTu oOOHamiliivMBUM. MeTomuka MOTpedye I1o-
JAJbIIOTO BUBYEHHS. By oTpuMaHi Taki pe3yabTaTu Ji-
KyBaHHS TTOCTPaXKAAIMX 3 HE3POIIEHHSIMU KiCTOK TOMiIKH
3 BUKopuctaHHsaM K® y GijokaibHOMY pexkuMi 3a IKa-
soro LEFS: He3anosinbHa oliHka — B 1 Bunanky (6,2 %);
3aOBUTBHI pe3yabTati — y 7 crioctepexeHHsax (43,8 %);
JIO0OpUMU pe3ysbTaTu Oyiu BU3HaHi B 7 Bunaakax (43,8 %),
a BinMinHUMU — B 1 (6,2 %). 3 omsimy Ha TSKKIiCTh ypa-
KeHHSI MU BBaXKa€EMO TaKUM pe3yabTaT OOHATIMIMBMM.
3BaXkalouM Ha HEBEJMKY KiJIbKiCTh CIIOCTePEXEHb, CIiI y
MOIAJIbIIIOMY JOCTIAUTU €(PEKTUBHICTH 3aIIPOIIOHOBAHOTO
KOMILIEKCHOTO JIiIKyBaHHSI.

BucHOBKM

1. MeTton KoMmpeciiiHO-AUCTPaKIiiHOIO OCTEeOreHe3y
3a orioMoror K® noBiB cBo e(heKTUBHICTD Y JIiKyBaHHI
HE3pOIICHUX KiCTOK i3 cerMeHTapHUMU AeeKTaMU BeJIu-
KOTOMIJIKOBOT KiCTKU i1 iH(iKOBaHUMU AedeKTaMu M’ SIKUX
TKaHUH.

2. BaximmBolo CKIamoBOIO JIKyBaHHS TOPYIIEHL Y
M’SIKUX TKaHWHAX € KOHCepBaTMBHA Tepallisd, 30Kpema
MPOBEACHHS MYJIbTUMOIAIBLHOIO TIepioIepaliiiHoro 3He-
ooJroBaHHA 3 JlekcauriHom®.
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A.K. Rushai, Y.L. Kuchyn
Bogomolets National Medical University, Kyiv, Ukraine

Simultaneous treatment of tibial defects and soft tissue defects using distraction osteogenesis

Abstract. Background. Segmental tibial defects with infected soft
tissue defects are challenging cases to be addressed in orthopedic
surgery. Current approaches include bone grafting, such as autog-
enous or free vascularized fibular graft, compression-distraction
osteogenesis, and induced membrane (Masquelet technique). All
these methods have drawbacks. The purpose of the work is to im-
prove treatment outcomes in tibial defects and soft tissue defects

using distraction osteogenesis based on a systematic analysis of
the causes of complications, identification of the shortcomings of
conventional methods, proposal of comprehensive treatment and
overall assessment of clinical effects. Materials and methods. Se-
venteen victims with infected defects (5.21 + 0.24 cm) of the tibia
and soft tissues of the lower leg were treated using the technology of
bilocal osteosynthesis with ring fixators. Bilocal osteosynthesis was
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an integral part of comprehensive treatment for infected bone and
soft tissue defects. Compression-distraction transport was achieved
mechanically by attaching a segmental fragment using a ring spoke-
rod fixator with spokes in different planes and at different levels.
After dismantling the fixator, a semi-rigid functional fixation sys-
tem was applied with a Scotchcast/Softcast bandage. Multistage
debridement was performed, as well as vacuum-assisted closure.
The pain syndrome during the interventions led to a deepening of
vascular disorders. In order to prevent them, we performed mul-
timodal perioperative analgesia. Results. The distraction method
allowed for replacement of the infected tibial and soft tissue defect
by mechanical reduction of the defect size and improvement of vas-

cular supply. Comprehensive therapy (multimodal perioperative
pain relief with Dexalgin®, infulgan, peridural anesthesia with mar-
caine, antibacterial therapy, staged debridement, vacuum-assisted
closure, semi-rigid dressings) allowed to achieve good results. Gi-
ven the severity of the lesion, we consider this result encouraging.
Conclusions. The method of compression-distraction osteogenesis
using a ring fixator has proven to be effective in the treatment of
non-unions with segmental tibial defects and infected soft tissue
defects. An important component of the treatment for soft tissue
disorders is conservative therapy, in particular, multimodal peri-
operative analgesia with Dexalgin®.

Keywords: distraction osteogenesis; bone and soft tissue defect
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[TOATABCHKNV AEPIXKABHU MEANYHUN YHIBEPCUTET, M. [TOATOBA, YKkKpaiHa

MopdoAnoriyHi oco6ANMBOCTI CUHOBIAABHOI
OOOAOHKM NPU TPABMATUYHUX YLLUKOAIKEHHSAX
KOAIHHOIo CYrAo6d y nawuieHTiB i3 MeTa60AIYMHUMU
NOPYLUEHHIMU

Pestome. AKTyaAbHICTb. TOABMATUYHI YILIKOAXKEHHST KOAIHHOIrO Cymo6a y nMaLieHTiB 3 MeTaboAIdHOK KOMOPGIA-
HICTIO CTQHOBASITL KAIHIYHY MPpoBAeMy Yepe3d nopyLUeHi NpoLecH 3QroeHHs TQ 3ananbHi peakuii. CMHOBIQAbHO
OB6ONOHKA BIAIIPAE KAKOHYOBY POAb Y MOCTTPABMATUYHOMY 3QMNAAEHHI, MPoTe MOPYOAOTIYHI 3MIHV Y MNALIEHTIB i3 Me-
TQOOAIYHVIMI MTOPYLLEHHSIMU 3QAULLAKOTECST HEAOCTATHEO OXAPAKTEPU3OBAHUMY. MeTa: BU3HQYUT MOPGOAOTIHHI
0COBAMBOCTI CUHOBIQABHOI OBOAOHKM 3Q LLUKQAOKO Krenn rpwy TOABMQATUYHNX YILIKOAXKEHHSIX KOAIHHOro Ccymo6a y
MALIEHTIB i3 METAOOAIYHOK KOMOPOBIAHICTIO TQ OLIHUTI iX 3B 'SI30K i3 KAIHIKO-AQBOPATOPHUMM MOKA3HMKAMK, Mare-
piaau Ta metoAN. [1DOCEKTVBHE KOTOPTHE AOCAIAXKEHHSI BKAKOHAAO 86 MALIIEHTIB, sSIKiM GYAO MPOBEAEHO QPTPOC-
KOMIYHI BTDYHYQHHST 3 MPUBOAY TRABMATUHHUX YLLKOAXKEHB KOAIHHOIO Cymoba (civeHs 2020 — rpyaeHs 2024 p.) y KI
«[TOKA im. M.B. Cknigpocoscbekoro OP», [auieHT po3noaineHi Ha Tou rpynv: | rpyna (n = 36) — 6e3 koMop6ia-
HocTi, Il rpyna (n = 29) — 3 METABOAIYHUMM OPYLLIEHHSIMU (LIYKOOBUM AlQGET 2-ro Ty TQ/Q60 OXnPIHHS), Il rpy-
na (n = 21) — 3 METAGOAIYHUMN TQ CYAMHHUMK MOPRYLLIEHHSIMU (AOAQTKOBO QPTEPRIQALHA rinepTeHsis). bioncito
CUHOBIQABHOI OGOAOHKM OLIHIOBAAM 30 LLUKAAOKD Krenn (0-9 6aAiB), 1O BKAKOYAE OLHKY 3QrQAbHOI IH®IAbTOALT,
CTPOMQAbLHOI QKTVMBALI TQ rineprnAa3ii CUHOBIGABHOT OGOAOHKW. CTATUCTUYHML QHAAIZ: TeCT KpackeAa — Boaaica,
Kopensuis CripMeHQq, AOFICTUHHA perpecis. Pesyabrarn. MeaiaHQ 3aranbHOro 6aAa 3a Krenn CTQHOBUAQ: TPY-
nal—2.0 QR 1-4), rpyna Il — 5,0 (IQR 4-6), rpyna Il — 7,0 (1QR 6-8) (p < 0,001). Bucokuv CTyniHb CUHOBITY (30
Krenn > 5) BusiBaeHO y 13,9 % nauieHTiB rpyrv |, 72,4 % rpyriv Il 1a 95,2 % rpynv lll. BCTAOHOBAEHO CUABHY MO3UTUBHY
KopensiLito Mk 6arom 3a Krenn ta CPE (r = 0,68, p < 0,001, LLUOE (r = 0,62, p < 0,001), IMT (r = 0,54, p < 0,007).
He3anexxHuMM MpeArKTOpPaMu BUCOKOro 6ana 3a Krenn 6yau: niasuiieHut CPb (OR = 4,56, 95% ClI 1,87-11,13),
HasiBHICTb LUA2 (OR = 3,84, 95% CI 1,562-9,71), oxupiHHs1 (OR = 3,12, 95% CI 1,44-6,78). BucHoBku. MetaboniyHa
KOMOPOBIAHICTb QCOLKOETHCSI 3 BUP QXKEHVMY MOPGOAOTHHNMY 3MIHAMY CUHOBIQALHOI OOOAOHKM, LLO XOPAKTEePM-
3YIOTbCSI MEPEXOAOM BiA AErEeHEePATUBHOIO AO 3QrAABHOIO GEHOTUMY TQ € MOPGOAOTIYHUM OB PYHTYBAHHSIM AAST
ANDEPEHLIMOBAHOIO XipYPriYHOro riaAxoAy B Liei kaTeropii naLieHTiB.

KAIO4OBI CAOBQ: apTpOCKOnis; CUHOBIT; 3ANAAEHHSI, LLUKAAQ Krenn,; MeTabOoAIYHI MOPYLLEHHS], LyKPOBUI AlQGeT;
OXKUPIHHST

Bctyn

TpaBMaTUyHi YIIKOIKEHHST KOJiHHOIO Cyrjioba € 3Ha-
YylI0l0 MEIMKO-COILiaJbHOIO MPOOJIeMOI0 i CTAaHOBJISThH
10 25 % ycix 3BepHEHb 3 PUBOIY MaTOJIOTi] OIIOPHO-PY-
XoBoTo arnapary [1]. 3a taHUMU TJI00ATBHOTO TOCTiIKEH -
Hs tarapst xBopob (Global Burden of Disease Study), oc-
TeoapTPUT KOJIHHOTO cyrioba Bpaxkae 374,74 minbitoHa

et y cBiti [2—4]. Baxiuso BimsHauutH, 110 y 50 %
Mali€HTIiB 3 AiarHOCTOBAHWMU YIIKOKEHHSAMU Tepe-
IHBOI XpecTtornoaioHoi 38’sa3ku ([1X3) abo meHicka oc-
TeoapTPUT PO3BUBAETLCI MpOTsIroM 10—20 pokiB micis
TpaBmu [5].

B VYkpaiHi TouHi emizemiosoriuyHi naHi 11010 TpaBMa-
TUYHUX YIIKOIXKEHb KOJIIHHOTO Cyriio0a oOMexXeHi uepe3
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BIICYTHICTh LIEHTpaJli3oBaHOro peectpy TpaBm. I[lpote, 3
OIUISIIy Ha CBIiTOBi TEHIEHIIil, 3a SIKMX TPaBMU TMEPEIHbOL
XpeCTOMOMIOHOI 3B’SI3KM Ta MEHICKiB CTaHOBJISTH BiIITO-
BigHo 0,3 Ta 0,7 Bunanky Ha 1000 HaceneHHs Ha piKk [6],
MOXHA TIPUITYCTUTA 3HAYHUI BIiICOTOK IIi€l ITATOJIOTII.
ApPTpPOCKOTIiYHI BTpy4YaHHSI CTajlyd 30JIOTUM CTaHAApTOM
NiaTHOCTUKU Ta JIiKyBaHHS BHYTPIIlIHbOCYTJIO00BUX YIIIKO-
JI>KeHb 1 TO3BOJISIIOTH MiHIMi3yBaTH OIlepalliiiHy TpaBMy Ta
CKOpPOTHUTHU TepMiHM peabinitalii [7].

CuHoBiasibHAa 000JIOHKA BiJirpa€ KJIOYOBY POJIb y Ma-
Todizioorii TpaBMaTUUHUX YIIKOIXKEeHb cyrioba. [licist
TpaBMM B CUHOBII PO3BMBAETbCSI KacKaj 3arajibHUX pe-
aKlIiif, 1110 XapaKTepU3yeTbCsl aKTUBALIEID PE3UNEHTHUX
MakpodariB, MiIBUIIEHO TMPOAYKILE Tpo3analbHUX
MemiaTopiB Ta mpodidepalieio cmHoBionnTiB [8]. Sanchez-
Lopez ta cniBaBTopu (2022) MpoaeMOHCTPYBaIH, IO CH-
HOBiaJIbHE 3aMaJeHHs IIPU OCTE0apTPUTI Biflirpa€ KI04u0-
BY pOJib y MpOrpecyBaHHi 3axBoproBaHHS [9]. XpoHiuHuUit
CUHOBIT MPU3BOAUTDH 0 MiABMIIEHOI MPOAYKIIil MaTpUK-
cHux MetajomnpoteiHaz (MMII-1, MMII-3, MMII-13),
SIKi pyIHHYIOTh TTO3aKJTITUHHUI MaTpUKC Xpsiia, Ta Ipo3a-
nabHuX UTOKiHIB (IL-1B, TNF-a, IL-6), 1110 miarpumy-
10Th 3anaibHUii nmpouec [10, 11].

OcTaHHE JEeCATUITTSI O3HAMEHYBaJI0Csl 3MiHOIO Ta-
pagurMy pO3yMiHHS posii MeTaboJiuHUX (aKTOpPiB y
nmaToreHe3i Cyrjo00BUX 3aXBOPIOBaHb. Y KOHIIEMIil
«METabOoJiYHOTO OCTEOoapTPUTY», SIKa 3arporoHOBa-
Ha Berenbaum (2013) Ta po3BuHyTa B MOJAJIBIIUX H0-
CJIIIKEHHSIX, 3a3HAYAETHCS, 110 CUCTEMHI MeTaOOoIiuHi
MOpPYUIEHHSI MOXYTh Oe3nocepelHbO BIUIMBATU Ha TO-
MeocTa3 cyrnoboBux TkaHuH [12]. Wei Ta cmiBaBTOpM
(2023) y cBoEMY CUCTeMaTUUYHOMY OTJISIAI MiAKpPeCaAUIn
BaXJIMBICTb MeTab0IiYHUX (PAaKTOPiB SIK HOBOI MepCIIeK-
TUBM JUIS1 PO3YMiHHS MaTOJIOTIYHUX MEXaHi3MiB OCTEO-
aptputy [13]. 2KupoBa TkaHMHa, 0COOJMBO Biclepasib-
Ha, € aKTUBHUM €HIOKPUHHUM OPTaHOM, IO TPOAYKYE
YuCIeHHi 6ioakTUBHI Monekyan — agunokiHu. Collins
Tta cniBaBTopu (2021) B eKCrepuMEHTaJILHOMY JOCIHi-
IDKEHHI MOoKa3aiu, 110 aAuMNOoKiHu (JISOTUH, Pe3UCTUH,
BicaTHH) MOXYTh Oe3MocepeaHbO aKTUBYBATU CHHO-
BianbHi (piOpobmacTu Ta Makpodaru, iHIyKyOUHn IIPO-
NYKILil0 Mpo3anajJbHUX MeIiaTOpiB HaBiTh 3a BiICYyTHOCTI
MeXxaHiuHoi TpaBmu [14].

LlykpoBuit aiabet 2-ro tuny (LI[I2) acouitoerbcs 3
MOPYIIEHHSIM pelapaTUBHUX IPOILIECiB y Ccyriiobi yepes
KiJbKa MexaHi3MiB. [To-miepiiie, XxpoHiyHa rinepriikeMis
MPU3BOJUTD 10 HAKOTIMYEHHS KiHIIEBUX MPOIYKTIB IJIi-
ko3uioBaHHs (AGESs), ski yepe3 B3aemonio 3 RAGE-
peuenTopaMyd Ha CHHOBionuMTaxXx axkTuUBYIOThb NF-xB
CUTHaAJIbHUI WIISIX, TMOCUIO0YM 3amnajieHHs [15]. Ilo-
Ipyre, IHCYJTIHOPE3WCTEHTHICTh ITOPYIIYE aHaOOMiYHi
MpOIeCH B XOHIAPOLIMTAX Ta CUHOBIOLMTAX, 3HVUXYIOUU
CHHTE3 MPOTEOTJiKaHiB Ta KojareHy [16]. Wang Ta cri-
BaBTopu (2015) mpomeMOHCTpYyBadM BaXKIMWBICTh MeTa-
00JIiYHO-1HAYKOBAHOTO 3allaJieHHs B MaTOreHe3i 0CTeO-
aptpury [17].

AprtepianbHa TilepTeH3isl, sKa YacTO CYHpPOBOIXKYE
MeTaboMiYHi TMOpPYIIEHHH, AONATKOBO IOTipLIyE MiKpo-
LUPKYJISLiI0 B CHHOBiabHiM o6osoH1i. [TopyeHHs riep-

(y3ii MpU3BOAUTL A0 JIOKATBHOI TIiMOKCIi, 1110 CTUMYJIIOE
ekcripecito HIF-lo (rinokcisi-iHmykoBanuii ¢akrtop) Ta
VEGF (BackynoeHmoTemialbHuil (pakTop pocTy) i Cripu-
sI€ TIATOJIOTIYHOMY aHTioreHe3y Ta (iopo3y cmHOBiI [18].
Mobasheri Ta criiBaBTopu (2017) rokasanu, 1110 KoMOiHa-
11is1 MeTabOoJIIYHUX Ta CYAMHHUX TOPYIIEHb CTBOPIOE TO-
pOUYHE KOJIO, /e CUCTEMHE 3alajieHHsI MOCUIIOE JTOKAJIbHI
JiereHepaTUBHI MPOILECH, a JJOKaJbHe 3amajeHHs IiaTpu-
MY€E CUCTEMHY 3anajibHy Bianosiab [19].

He3sBaxarouu Ha 3pocTaiouy KiJIbKiCTb TOKa3iB BILIUBY
MeTaboJIiYHOI KOMOPOITHOCTI Ha mepedir cyrjio60Boi na-
TOJIOTII, 3aJMINAEThCS HENOCTaTHbO BMBUEHUM ITUTAHHSI
MOpdOJIOTiYHMX 3MiH CUHOBIaTbHOI OOOJIOHKM TPU TPaB-
MaTUYHUX YIIKOKEHHSIX KOJIiHA Y 1€l KaTeropii namieH-
TiB. BijbliicTe nocimkeHb (OKYCYIOThCSI Ha TIEPBUHHOMY
0CTeoapTpuTi a00 peBMAaTUYHUX 3aXBOPIOBAHHSIX, TOJI SIK
MOCTTPAaBMATUYHUII CUHOBIT Ha TJIi MeTaOOJIYHUX IIOPY-
LIeHb BUBYEHU ¢pparmeHTapHo [20].

Ilxana Krenn, po3po6iieHa y 2002 poili HiMelIbKOI0 po-
004010 rpyIolo 3 MaTOJIOrii CYTrJI00iB Ta BasliloBaHa Y BeJIM-
KOMY MYJIbTULIEHTPOBOMY jaociijkeHHi 2017 poky, crana
CTaHAAPTU30BAHMUM IHCTPYMEHTOM [IJIsI TiCTOMATOIOTiYHOT
oLiHKKU cuHOBITY [13, 21]. BoHa mo3Bonsie nudepeHiiiro-
BaTU JereHepaTuBHi 3MiHU (O0as < 3) Bin 3ananbHUX (Oan
> 5) 3 yymmBicTio 77 % Ta cienudiunicTio 86 % [22]. Tle-
peBaraMiu IIKaJIM € ii MPOCTOTa, BUCOKA BiITBOPIOBAHICTh
(MiKeKcIiepTHa y3romkeHictb k > (0,75) Ta MOXIMBICTH
KiJIbKICHOT OLIHKY 3MiH JUISI MOHITOPUHTY AMHaMiku [23].
IMpore 3acTtocyBanHs mkanu Krenn 1ist OLIHKU CUHOBITY
MPU TPaBMATUYHMX YIIKOIXEHHSX y MALli€EHTIB 3 MeTab0-
JIIYHOI0 KOMOPOITHICTIO O0Ci He OYJI0 MPeaMEeTOM CHCTe-
MaTUYHOTO BUBYEHHSI.

PosyminHs MopdosiorivHMX 0coO0IMBOCTEN CUHOBiaIb-
HOi O0OJIOHKM Y MAIi€HTIB i3 METa0OJiYHUMU MOPYILIEH-
HSIMM Ma€ BaXKJIMBE MpaKTUUHe 3HaYeHHs. [To-nepiie, 1e
MOX€ JIO3BOJIUTU MPOTHO3YyBAaTH Iepedir micasonepaliiii-
HOTO TIepioly Ta pU3MK PO3BUTKY YCKJIaaHeHb. [1o-apyre,
00’€KTHUBI3allisl CTYMEHsI CUHOBITY MOXE CTaTh OCHOBOIO
IIJIS1 TIepCOHATi3allii XipypriYHOI TAKTUKY Ta BUOOPY OITH-
MaJlbHOrOo 00’eMy cumHOBeKTOMii. Ilo-Tpere, BUSABIEHHS
3B’SI3Ky MDK CHCTEeMHMMM MeTa0OJiYHUMM (aKTopa-
MM Ta JOKaJbHUM 3allaJeHHSIM BiIKPUMBA€ MEepPCHeKTUBU
IIJIST PO3pOOKM KOMILIEKCHUX JIIKyBaJbHUX CTpaTeTiid, 1110
BKJIIOYAIOTh HE JIMILE XipypriuyHe BTpyYyaHHsI, ajie i KopeK-
1Ii10 MeTa0OJIIYHUX TOPYIEHb [24—26].

Meta nocJimKeHHS: BU3HAYUTU MOPGOJIOriuHi 0co-
OJIMBOCTI CMHOBiaJIbHOT 000JIOHKH 3a 1Kajaow Krenn rnpu
TpaBMAaTUYHUX YIIKOMKEHHSIX KOJIIHHOTO Ccyrioba y Tma-
IIEHTIB i3 MeTa0OIIYHOI0O KOMOPOIAHICTIO Ta OLIHUTU iX
3B’S130K i3 KJIiHiKO-1a00paTOpHUMU ITOKA3HUKAMU.

MarTepiaAn Ta meToamn

ITpoBeneHO MPOCTIEKTUBHE KOTOPTHE TOCIiIKEHHSI, 1110
BKJII0UAJI0 86 MalieHTiB BikoM Biz 18 pokiB, ikum OyJ10 BU-
KOHAHO apTPOCKOITiYHI BTPyYaHHS 3 IPUBOILY TPaBMaTHU -
HUX YIIKOIKEeHb KOJIIHHOTO cyrio0a B mepion i3 ciuns 2020
no rpyaeHb 2024 poky Ha 0a3i opToneao-TpaBMaTOJIOTiu-
Horo BingineHHs KIT «[TOKJT im. M.B. CkiicocoBcbKoro
ITOP».
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Kpurepii BK1109eHHs:

— BiK crapiie 18 pokiB;

— TpaBMaTUYHE YIIKOIXKEHHS KOJIIHHOTO cyrioba (po3-
PUBHM MEHICKIiB, YIIKOIKEHHS TIepeIHbO1/3aIHBOI XPeCTO-
nomiOHOI 3B’SI3KM, HASIBHICTh BIIBHUX BHYTPIIITHBOCYTJIO-
0OBUX TilT);

— TTOKa3aHHS 10 apTPOCKOTMIYHOTO BTPyJYaHHSI;

— IKMCbMOBa iH(OpMOBaHa 3roja Ha y4acThb y JOCIi-
JKEHHI.

Kpurepii BUK/1oueHHs:

— peBMaTUYHi 3aXBOPIOBAHHS B aHAMHE3i;

— TONepeIHi orepallii Ha KOJIIHHOMY CYyTJ100i;

— THifHO-3aIaJIbHi MPOLECH;

— OHKOJIOTiYHi 3aXBOPIOBAHHSI;

— CUCTEMHMI IIPpUIOM KOPTUKOCTEPOIdiB a00 iMyHOCY-
MPEeCUBHOI Tepalrii.

[MamienTn Oy po3MoOaiaeHi HAa TPU TPy 3aJ€XKHO Bifl
KOMOPOIZHOTIO CTaTyCy:

—rpyna I (n =36, 41,9 %) — nauientu 6e3 metaboniu-
HUX Ta CyAMHHUX MOPYIIeHb (KOHTPOJIbHA IPYIa);

— rpyna II (n = 29, 33,7 %) — nauientu 3 mertabo-
smivaumu nopyteHHsmMu (LLJ12 Ta/a6o oxupinnas 3 IMT
> 30 kr/™M?);

— rpyna III (n = 21, 24,4 %) — manieHTH 3 MeTabOIiu-
HUMU Ta CyAMHHUMU nopyiieHHsmu (A2 ta/a6o oxu-
piHHs + aprepiayiibHa rinepreHsist (Al)).

VYcim mamieHTtam Oyji0 MHpoBeAeHO: 30ip aHaMHe3y 3
YTOYHEHHSIM KOMOPOIZHOI TaTOJIOTil; aHTPOTIOMETPUYHI
BUMipIOBaHHs (3picT, Maca Tina, po3paxyHok IMT); ma-
OopaTopHi MOCTIIKeHHs (3araJibHUII aHali3 KpOBi 3 BU-
3HaueHHsM IIIOE, C-peaktuHuii 6i1ok (CPB), rimrokoza
KpOBi HaTIIle, INliKoBaHuii reMorao6id (HbAlc) nsa yactu-
Hu nanienTiB 3 11J12); MPT koniHHOro cyriioba 1ist Bepu-
¢ikanii miarHosy.

ApPTPOCKONIYHAO TEXHIKA

JiarHOCTUYHO-JIIKYBaJIbHY apTPOCKOITiI0 BUKOHYBAIU 3
BUKOPHMCTAaHHSIM CTaHIAPTHUX TE€PeIHbOJIATEPaTbHOIO Ta
nepeTHbOMEiaTbHOTO MOPTIB, y NESKUX BUITaAKax — 3a-
JMTHBOMETIaJTbHOTO Ta 3a/JiHboJIaTepaibHOTO TOpTiB. Orepa-
il BUKOHYBAJINCH OTHIEI0 OpUTamoIO XipypriB (Omepyroumnii
Xipypr Ta aCUCTEHT), sIKi KepyBaIUCh 3aralbHOMPUITHITAMUI
mimxomaMu 10 00’e€My BTpy4YaHHSI, 3HAIOYM PO KOMOPOim-
HICTb Malli€HTIB.

[IpoBoauau peTenbHy NiarHOCTUYHY peBi3ito cyriobda 3
Bi3yaJIbHOIO OLIIHKOIO CTYII€HsI CMHOBITY 3a MOIM@dikoBa-
HOIO 11Kajoro Ayral:

— MiHiMabHui CMHOBIT (0—1 6Gaur): TOHKI Mpo30opi Bop-
CUHU, IpiOHa CyIMHHA CiTKa;

— NOMipHUiA CMHOBIT (2 Gan): TipoJTichepaltist Hermpo30-
PUX BOPCHH, TOMipHa BacKyJISIpU3allis;

— BHMPaKeHMii CHHOBIT (3—4 Ganm): rimeptpodiuHi ri-
nepeMoBaHi BOpCUMHU, BUpaxkeHa BaCcKyJIsIpr3allis.

Ha ocHoBi MakpocKomiyHOi OLIiHKK BHU3HAYalIu 00’eM
CUHOBEKTOMIl:

— MiHiMaJIbHa (BUIAJEHHS JIMIIE HAKOILIbII 3MiHEHUX
TISTHOK);

— posmupeHa (BupaneHHs 50—70 % maToJoriuHoi cH-
HOBIi);

— cyOToTajbHa (MaKCUMaIbHO MOXJIMBE BUIAJIEHHS).

BukonyBanuch HeOOXiaHi JTIKyBaJIbHi 3aX0I1: CHHOBEK-
TOMisl, pe3eKllisl/II0B YIIKOIXKEeHOI AUISHKM MEHicKa, BU-
JAJICHHS BIIbHMX XOHIPOMHMX TiJl, TUIACTUKA MEePeaHbOI/
3aJHbOI XPEeCTOMNONiOHOI 3B’I30K.

FicTonaTtoAoriyHe AOCAIAXKEHHS

3pa3Kky CMHOBiaJIbHOI TKAHMHU 1151 Oiorcii Opanu me-
pel CUHOBEKTOMIEIO SIK MiHIMYM i3 IIeCTU AUISIHOK CYTJIO-
0a, IK-OT cyIpanaTeJspHUil 3aBOPOT, BepXHbOJIATEPATb-
HUI Ta BepXHbOMEMiaJlbHUI 3aBOPOTU, MiKBUPOCTKOBA
NiJISTHKA, TIEpeIHiil Ta 3aaHiii kKomrapTMeHTU. OTpUMaHUit
MaTepian ¢ikcyBamu y 10% po3unHi HelTpasbHOro (op-
MaJliHy 3 HAaCTYITHUM BUTOTOBJIEHHSIM TiCTOJIOTIYHUX TIpe-
rapartiB 3a CTaHIAPTHUMU METOAMKAMU. 3pi3u 3a0apBIIio-
BaJIM TeMATOKCWIIHOM i €O3MHOM.

MikpockoniuHe TOCIiAKEeHHS IMPOBOAMIM Ha CBIT-
nmoBoMy Mikpockormi MICROmed XS-3320 (Ningbo
Shengheng Optics and Electronics Co., Kurait) 3 Bu-
KOPHUCTAaHHSIM OKyJsgpa x 10 Ta 06’extuBiB x 10, x 20,
x 40. ®OTOMOKYMEHTAlli10 BUKOHYBaK LUGPOBOIO (Po-
tokameporo Camera Eyepiece Ver 1.3 npu 30iablieHHi
x 100, x 200, x 400.

MopdosoriyHy ouiHKY MPOBOAWIN JABa He3aaexkHi Mma-
TOJIOTH, SIKi HE MaJIW JOCTYITY A0 KJIiHIYHUX JaHUX, 3a IIKa-
Jioro Krenn:

1. 3ananbHa indiabTpanisa (0—3 Gaum):

0 — BimcyTHs1 200 TOOAMHOKI JTiMpo1IUTH;

1 — nerka mudy3Ha iHiIBTpaLis;

2 — moMipHa iHMIIBTpalis, MOOAMHOKI JdiMboigHi
arperaTu;

3 — BUpaxeHa iH(IbTpallis, MHOXUHHI JiMboinHi ¢po-
JIKYIN.

2. Crpomajbna akTuBauis (0—3 6ann):

0 — BimcyTHS;

1 — nerka (MOOAMHOKI aKTUBOBaHi (hibpobIacTu);

2 — nomipHa (audy3Ha aKTUBallis);

3 — BupaxeHa (rpaHyJsiiiiiHa TKaHWHA).

3. lNimepmia3ist cuHOBiAIBHOT 00010HKH (0—3 Oasn):

0 — 1—2 KJIiTUHHI mapu;

1 — 3—4 KJIiTUHHI apu;

2 — 5—6 KJIITUHHUX IapiB;

3 — > 6 KT TUHHUX LIapiB.

CTATUCTUYHUM AHAAI3

CraTucTUYHY OOpPOOKY MpPOBOAMIM B Iporpami
XLSTAT 2021 Perpetual (Addinsoft, ®@panuist). Hop-
MaJbHICTh PO3MOMAiNY MepeBipsuim 3a kputepiem llla-
mipo — Binka. OcKiJbKM OiNbIIICTh MOKA3HUKIB Malu
HEHOPMaJIbHUI PO3MO/IiJI, BAKOPHCTOBYBAJIM Herapame-
TPUYHI METONIU.

KinbkicHi naHi HaBeneHi K MeniaHa (Me) Ta iHTepKBap-
TiibHUI po3Max (IQR, 25—75-i1 mepuenTui) ado cepen-
He * cranmapTHe BimxwieHHsa (M £ SD) mis HopmaabHO
posnoaineHux gaHux. KarteropiajabHi 3MiHHI HaBeIeHi SIK
a0COJIIOTHI YKcia Ta BiICOTKHU.

JJs TopiBHSIHHSA TPbOX TPyl BUKOPUCTOBYBAIW TECT
Kpackena — Bosica 3 post-hoc aHanizom 3a JlaHHOM 3
kopekiieo boHdepponi. [TapHi MOpiBHSIHHS TTPOBOIWIN
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3a U-kpurtepiem ManHa — BitHi. Kopensuilinuit anamis
BUKOHYBasn 3a CriipMmeHoM. [IJ1s1 BCiX TecTiB piBeHb cTa-
TUCTUYHOI 3HAYYIIOCTi BCTaHOBJIEHO K p < 0,05.

ETuyHi acnektn

HocnimkeHHsT cxBajJieHE KOMici€elo 3 TMTaHb Oiome-
TUIHOI €TMKKM Ta BUKOHAHE B paMKaX HayKOBO-IOCIiTHOT
pobotu Kadeapu xipyprii Ne 3 «BikoBi acieKTr eTarmHOTO
HaJaHHS JIOMTOMOTU OPTOTIEN0-TPABMATOJIOTIYHUM XBO-
pUM 3 KOMOpPOiaHOIO maTosorieio», 2022—2026 pp. (Homep
nepxpeectpauii 0122U002528). Yci nauieHtu ninnucaiu
iH(hOpPMOBaHy 3rojly Ha y4acTb y TOC/iI>KEHHi Ta BUKOPHC-
TaHHSI 0i0JOTIYHOTO MaTepiay.

PesyAbTaTH

I'pyriu Oynu MOpiBHAIHHUMMU 3a CTATEBUM PO3IOALIOM
(p = 0,487), ane Binpi3HsIMCS 32 BIKOM Ta aHTpPOIIOME-
TPUYHUMU TTOKa3HUKaMu (Tad. 1).

Tabn. 1 memoHCTpye odvikyBaHi geMorpadidHi BigMiH-
HOCTi MiX TpyIlaMmu: Ialli€HTA 3 KOMOpPOIZHICTIO Oyau
crapimmMu (MeniaHa 57 pokiB y rpymi I11) Ta Mmanu Buimit
IMT (memiana 33,2 kr/m?). Posmoznii 3a craTTio 6B 0OJHO-
pinHuM. Yci nauientu rpynu 111 manu moenHaHHs MeTabo-
JIIYHUX Ta CYAMHHUX ITOPYILIEeHb, 10 BifoOpakae TUTOBUI
KJ1acTep MeTabOoIiYHOrO CUHIPOMY.

HajtyacrtiimmuM TUmoM TpaBMU OyB pO3pUB MEHiCKa —
52 (60,5 %) Bunanku, ymkomkeHHs [1X3 — 13 (15,1 %),
KkoMmbiHoBaHi TpaBMu — 17 (19,8 %), BibHI BHYTPIiIIHBO-

cyro6oBi Tima — 4 (4,7 %). Po3nomia TUIIB TpaBM MixX
rpynamu He BiapisHsiBes (p = 0,342).

Aa6opATOPHI MapKepU 3aNAAEHHS

[NawienTy 3 MeTabOJIIYHOIO KOMOPOIIHICTIO MajIn Bipo-
TiJTHO BUIIli PiBHI CUCTEMHUX MapKepiB 3amnajieHHs (Taot. 2).

JlaboparopHi Mapkepu AEMOHCTPYIOTh TPAmi€HT CHUC-
TeMHOTO 3allaJIeHHS: Bio MiHiManabHOro y rpymi I mo Bu-
paxenoro y rpymi III. Piens CPB y rpymi 11T (9,2 mr/m)
Maitke B 4 pa3u IepeBUIlyBaB MOKA3HUKU KOHTPOJIbHOI
I'PYIIN, 1110 BiANOBiA€ CTaHY XPOHIYHOTIO 3afajeHHsI HU3b-
koi iHTeHcuBHocCTi. [TinBuienns1 HIOE ta nefikouTo3y
MiATBEPIKYE CUCTEMHMI XapaKTep 3anaabHOl BiIMOBIIi.

[icTonarosoriyHWii aHai3 BUSIBUB BipOTiMHI BiIMiHHOCTI
MiX Ipyrami 3a BciMa KomrnoHeHTaMu ikanu Krenn (ta6it. 3).

MopddosoriyHi naHi 4iTKO JEMOHCTPYIOTh Tepexin Bil
JIETeHEPaTUBHOTO 10 3arajbHOro (heHOTUITYy CUHOBITY 3i
30IbIIEHHSIM METa0OJIIYHOIO HaBaHTaXXeHHs. Y rpymi I
MeJliaHa 3arajibHOro Oajia 2 BiAMNOBia€ MiHIMAJIbHUM Je-
reHepaTuBHUM 3MiHaM, Toai sk y rpyii 111 meniana 7 cBin-
YUTh NP0 BUpakeHe XpOHiuHe 3amajeHHs. YCi TpU KOM-
MOHEHTH ILIKaJIM MOKA3yl0Th NMapajejibHe 3pOCTaHHS, 110
BKa3y€e Ha KOMIUICKCHUI XxapakTep MOPMOJOTiYHMX 3MiH.

Posmomnin maimieHTiB 3a cTyIleHEM CHHOBITY:

— Hu3bKui ctyminb (3a Krenn < 3): rpyna [ — 27
(75,0 %), rpyma Il — 3 (10,3 %), rpyma 111 — 0 (0 %);

— BUCOKUIi cTymiHb (3a Krenn>5): rpyra I — 5 (13,9 %),
rpyma I — 21 (72,4 %), rpyna 11T — 20 (95,2 %).

Ta6nuusa 1. Ba3oBi xapakTepUcTUKN [OCIAXKXYBaHNX rpyn

Moka3Huk (?Zr:?‘asl) {r': ‘L";QI; ?;y:g:l)l p-value
Bik, pokn 34,5 (28-41) 47,0 (42-52)* 57,0 (52-61)*t < 0,001
Yonosiku, n (%) 23 (63,9) 17 (58,6) 11 (52,4) 0,487
IMT, kr/m? 23,1 (21,2-24,5) 29,8 (28,1-31,4)* 33,2 (31,0-35,4)*t < 0,001
a2, n (%) 0(0) 17 (58,6) 17 (81,0) < 0,001
AT, n (%) 0(0) 0(0) 21 (100) < 0,001

TMpumitku: TyT i Aani: naHi HaseaeHi sk Me (IQR) abon (%); * —p <0,05vs rpyna l; T — p < 0,05 vs rpyna Il.

Tabnuys 2. JlabopaTopHi NOKa3HUKN 3anasieHHs

MokasHuk (I;plréael) {ﬁi"zagl; ?;2131")' p-value
CPB, mr/n 2,4(1,5-3,2) 5,8 (4,1-7,5)* 9,2 (6,8-12,1)*t < 0,001
LLIOE, mm/rog, 9(6-12) 17 (13-21)* 24 (19-29)*f < 0,001
JNenkoumnTn, x10%/n 6,2 (5,4-7,1) 7,8 (6,9-8,7)* 8,9(7,8-10,1)*t < 0,001

Tabnuuys 3. MopgonoriyHi nokasHuku 3a wkasor Krenn
KomnoHeHT (szr‘!;ael) (r'?i"ggl; I(';;)gng:l)l p-value
3ananbHa iHdinbTpauia 1(0-1) 2(1-2)* 2 (2-3)*1 < 0,001
CTpomarnbHa akTuBaLis 1(0-1) 2(1-2)* 2 (2-3)*t < 0,001
lnepnnagis cuHoBianbHOI 0600HKM 0(0-1) 1(1-2)* 2 (1-2)*t < 0,001
3aranbHuii 6an 2(1-4) 5(4-6)* 7 (6-8)*1 < 0,001
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60 um

PucyHok 1. CuHoBiasibHa 060JIOHKA:
CUHOBIT BUCOKOIO cTyneHs (3a Krenn 6 6anis)

MpumiTkn: o60os10HKa NoToBLYeHa A0 ~ 5—6 wapis;
nomipHa andy3Ha nimpouyuntapHa iHpinbTpauis
6e3 cgpopmoBaHux ponikynis; augysHa
cTpomasibHa akTuBauia (3a Krenn:

iHginbTpayis — 2, crpoma — 2, cuHoBIanbHa 060-
JIOHKa — 2; cymapHo — 6). H&E, x 200; macutab
100 um.

KopeAsauinHmin aHAAI3

BusiBieHO CTaTMCTUYHO 3HAYYII KOPEeJsIlii MiX 3a-
raapHuM 0ajioM 3a Krenn Ta KITiHiKO-J1a0OpaTOPHUMMU T10-
Ka3HuKamu (Tabi. 4).

Tabnuus 4. Kopensuyii 3aransHoro 6ana 3a Krenn
3 KJIiHIYHUMMW NMOKa3HUKamMu

Moka3Huk Klf)(:)eeﬁ:::?g) p-value
CPBb 0,68 < 0,001
LLIOE 0,62 < 0,001
IMT 0,54 < 0,001
Bik 0,47 < 0,001

KopensauiiiHuit aHami3 MinTBepIKy€e TiCHUN 3B’SI30K
MiX JIOKQaTbHUMM TiCTOJOTIYHUMM 3MiHaMU Ta CHUCTEM-
HumMu (Qakrtopamu. HaiicunpHima xopensauis 3 CPb
(r = 0,68) migKpeca0€e pojib CUCTEMHOIO 3amajeHHs SIK
PYILIiITHOI CUJIM JIOKaJbHOTO CUHOBITY. [loMipHa Kopensi-
uisg 3 IMT Tta BikoMm BKa3ye Ha 6aratoakTOpHUI1 Xxapak-
Tep maToreHesy.

AHQAI3 BiANOBIAHOCTI MOKPOCKOMIYHOT
TA FICTOAOrYHOT OLHKN

[IpoBeneHo aHali3 BiAMOBIAHOCTI MiXX Bi3yaJlbHOIO ap-
TPOCKOTIIYHOIO OLIiHKOIO (TirepeMis, rinepTpodist BOPCUH,
BacKyJisipusallisi) Ta cymapHum Oasiom 3a Krenn. Busis-
JIEHO MOMipHY 3arajbHy KopeJsiito (r = 0,64, p < 0,001)
MiX TOYHICTIO Bi3yaJbHOI OLIIHKM Ta BHU3HAYEHHSIM TiC-
ToJioriuHux 3MiH. [1pu aHami3i 1o rpymax KopeJsiist cta-
HoBuia: rpyma I — r = 0,58, rpyna II — r = 0,69, rpyna

PucyHok 2. CuHoBiasibHa 060JI0HKa:
CUHOBIT BUCOKOIo cTyneHs (3a Krenn 6 6aniB)

TMpumitku: rinepnnasis CAHOBiasIbHOi 060/IOHKN 40~ 5—
6 wapiB; nomipHa augy3Ha nim¢pounTapHa iHginbTpa-
uisi 3 NOOAUMHOKNMU arperataMmu; CTPOMaJsibHa aKTUBa-
uiss 3 nocuneHHaM pibpobnacTnyHoi nponigepadii (3a
Krenn: inginbrpayis — 2, ctpoma — 2, CUHOBIaslbHa
ob6onoHka — 2; cymapHo — 6). H&E, x 200; macLutab
100 um.

I — r = 0,72, 1o MoXe CBiTYUTHU TIPO OiIbII BUpaXKeHi
Ta OMHOPITHI MAaKPOCKOMIUHi 3MiHM TTpU METaOOIUHIi KO-
MOPOITHOCTI.

IAtocTPATUBHI KAIHIYHI BUNOAKM
MOPPOAOTiIYHMUX 3MiH

Jlmst meMOoHCTpallii XapaKTepHHUX TiCTONATOJOTIYHUX
3MiH HaBOIMMO JIBa pelpe3eHTaTUBHI BUITAAKM MAalliEHTIB
i3 CUHOBITOM BUCOKOTI'O CTYIIEHSI.

Kniniyamii Bunagok 1. TMauientka K., 52 poku, rpy-
ma II. IMT 31,2 xr/m?, LIJ12 mpotsirom 6 pokis (HbAlc
7,8 %), 6e3 aprepiasbHOI TinepTeH3ii. 3BepHyJacs 3 MpH-
BOJly pO3PUBY MeJiaJlbHOTO MeHicKa. JlabopaTopHi mmokas-
nuku: CPb 6,2 mr/a, IIIOE 19 mMm/roxn. Ipu ricTonoriu-
HOMY JOCJTiIKEHHI BUSBJICHO CUHOBIT BUCOKOTO CTYIICHS
(3a Krenn 6 6aj1iB): cuHOBiaJIbHA 000JIOHKA ITOTOBIIEHA 10
5—6 KITMHHUX LIapiB, moMipHa Audy3Ha giMdoLuTap-
Ha iHinbTpalis 6e3 copMoBaHUX (OJIKYIIB, TUDy3HA
cTpoMaJibHa aKTuBallisg 3 IpoJigdepalieio (idpobaacTiB
(puc. 1). MopdosoriuHi 3MiHM BimoOpaxaloTh XpOHIUHE
3anajeHHs] Ha TJi MeTaboJiYHUX IMOpYIlIeHb, 110 XapakK-
TEPU3YETHCS TIepeBaXkKaHHSIM TIpoJlihepaTUBHUX MPOLIECiB
HaJl eKCYIaTUBHUMMU.

Koniniuamii Bunagoxk 2. [Mauient M., 58 pokis, rpyma I11.
IMT 34,1 kr/m?, 2 nporsirom 9 pokis (HbAlc 8,3 %),
aprepianbHa rineprensisg Il cr. TocmitamizoBanmit micist
KOMOiHOBaHOI TpaBMU (PO3pUB MeJliaIbHOTO Ta JlaTepasib-
HOTO MEeHicKa, yacTKoBe yikomkeHHs [1X3). Jlaboparop-
Hi mokasuuku: CPb 10,4 mr/n, IIIOE 26 mm/rox. TicTomo-
rivHa KapTuHa IEMOHCTPYE CUHOBIT BUCOKOIO CTYIeHs (3a
Krenn 6 6amiB) i3 BUpaXeHOIO TilepIiiasieio CHHOBIaIbHOT
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Tab6nuusa 5. Hezanexui npegmukropu Bucokoro 6ana 3a Krenn (> 5)

dakTop OR (95% Cl) p-value
HasgHricTb L2 3,84 (1,52-9,71) 0,004
IMT > 30 kr/m? 3,12 (1,44-6,78) 0,003
CPB >5wmr/n 4,56 (1,87-11,13) < 0,001
Bik > 50 pokiB 2,28 (1,05-4,95) 0,037

000JIOHKH 10 5—6 1mapiB, MoMipHOIO AUdy3HOIO JiMdOo-
LIUTAPHOIO iHGIIBTpALliE0 3 MOOAMHOKUMU arperaTaMmu Ta
IHTEHCHUBHOIO CTPOMAJIbHOIO aKTHBali€w (puc. 2). Hass-
HICTb JIiM(OITHUX arperaTiB CBiTYUTh MTPO OLIbII BUpaXe-
HY iMyHHY BiITIOBiIb, 110 MOXe OyTH IOB’SI3aHO 3 TPUBa-
JIUM TIepebiroM CUCTEMHOTO 3arajieHHs Ha TJIi MOE€THAHOT
MeTabOoJIiYHO-CYIMHHOI I1aTOJIOTii.

OOunBa BUITAAKM iTIOCTPYIOTH TUIIOBI MOpdooriyHi
3MiHU y MALi€HTIB i3 MeTa0OJiYHOI0 KOMOPOIAHICTIO: Te-
peBaxkaHHs MpoJlihepaTUBHO-iH(IILTPAaTUBHUX MPOLECiB
HaJ AereHepaTuBHUMU, 110 BiIpi3HseE iX Bill 3MiH y KOHT-
POJIBHIN TpyTi, y SKili JOMiHYBaJIM MiHIMaJIbHA KJIiTUHHA
iHdinbTpalis Ta ¢Giopo3 6e3 3HauHOI rinepruiasii CHHOBI-
aJIbHOI 00OJIOHKM.

MpeANKTOPY BUPCHKEHOCTI
MOPPOAOriYHMNX 3MiH

st BU3HaUeHHS He3aleXXHUX (haKTOpiB, aCOliiOBaHUX
3 BUCOKHUM Oanom 3a Krenn (= 5), mpoBeaeHO MHOXUHHY
JIOTICTUYHY perpeciio (Tadi. 5).

Perpeciitnuii aHaji3 ineHTU(iKye KI1040Bi MOaUDiKo-
BaHi pakTopu pu3uky. HaiiBuiuii mokaznuk OR mist CPb
(4,56) minTBepIXKYyE, 110 KOHTPOJIb CUCTEMHOTO 3araleHHS
MoOe OyTH TeparneBTUYHOW MileHHo. 1112 Ta oxxupiHHs
€ He3aJIe)KHUMM TPEeAUKTOPAaMHU, 1110 OOIPYHTOBYE HEOO0-
XiITHICTB X KOpeKIlii B KOMIUIEKCHOMY JIIKyBaHHi.

Monenb mokaszaja XOpolly AWMCKPUMIHAIHY 31aT-
Hicth (C-cratuctuka = 0,854, 95% CI 0,771-0,937).
HaiicunpHimmmM npenukTopoM OyB IIiIBUIICHUI piBeHb
CPB (OR = 4,56), 1110 MiIKpecIioe poib CUCTEMHOTO 3a-
TaJIeHHS.

Koedinient karnna KoeHa 1j1s1 y3roakeHOCTi MixX 1BOMa
marosioramu ctaHoBuB 0,82 (95% CI 0,74—0,90), 110 cBin-
YUTh MPO BUCOKUI PiBEHb Y3rOMXKEHOCTi OLIHKM 3a IIIKa-
Joro Krenn.

O6roBopeHHs

Hanre nociimkeHHsS NEeMOHCTpPYE, IO MeTaboiiyHa
KOMOpOIHICTh CYTTEBO BIUIMBAE Ha MOpPQOJIOTIYHI Xa-
PaKTEpUCTUKN CUHOBIaJIbHOT 00OJIOHKYU MPU TpaBMaTHY-
HUX YIIKOJXXEHHSX KoJliHHOTO cyrioba. [Tauientu 3 L2
Ta OXUPIHHAM Maj{d BipOTigZHO BMIIi 0alM 3a IIKaJIOIO
Krenn, mo cBiguuTh mpo OUIBII BUpaXKeHE 3amajieHHS
CUHOBiaJbHOI OOOJOHKU IMOPIiBHSIHO 3 MalliEHTaMu 0e3
KOMOPOIAHOCTI.

Meniana 3araipHoro 6ana 3a Krenn y rpymi I craHoBU-
na 2,0, 1110 BiAIoBigae gereHepaTUBHUM 3MiHaM, TOJI SIK Y

rpynax II ta III menianu cranoBuau 5,0 ta 7,0 BianosigHo,
110 XapaKTepHO ISl 3anaibHoro mnpotecy. Lli pesyabratu
Y3roIXKyIOThCsl 3 maHuMu Sellam ta Berenbaum [9], ski
ToKa3aju, 110 MeTaboIiuHi (haKTOPU CIIPUSIOTH PO3BUTKY
«METabOoJIITHOTO OCTEOAPTPUTY» Uepe3 CUCTEMHE 3aItajieH-
HST HU3BKOI iHTeHCUBHOCTI [13].

BaxnuBo BiA3HAYMTH, 1110 BCi TPU KOMIIOHEHTH IIIKa-
g Krenn OyJM MiIBUILEHI y Malli€HTIB 3 KOMOPOIAHICTIO.
Haii6inpini BimMiHHOCTI cIlocTepirajaucsi B CTYIEHi 3a-
nabHOI iHGILTBTPALLil Ta CTPOMaIbHOT aKTUBALIIT, 1110 MOXKE
MOSICHIOBATHCSI XPOHIYHOIO aKTHUBalli€elo MakpodariB Ta
¢ibpobacTiB 1mig BILIMBOM MeTaboiyHux (akropis [13].
VY rpymi | nepeBaxkanu MiHiMalbHiI 3MiHM 3 HE3HAYHOIO
KJIITUHHOIO iHGiIbTpamieio, Toai sk y rpymi I1I crmocrepi-
rajach BupaxeHa JiMmdounTapHa iH(iIbTpalisa 3 hopmy-
BaHHAM JiM(poinHuX (OJIIKYJIiB Ta 3HaUHa MpoJtidepallis
CUHOBIOLIUTIB.

CuibHa Kopensuisg Mix 6atoM 3a Krenn ta piBHSIMM
CPB (r=0,68) i LIIOE (r = 0,62) miaTBepIXYE 3B’ SI30K MiX
JIOKaJIbHUM CHHOBITOM Ta CUCTEMHUM 3anajieHHsM. Lle
Y3TOKYEThCS 3 KOHIerIIiet inflammaging — XpoHiuHOTO
3amajeHHs, acollilloBaHOTO 3 METa0OJiYHUMU TIOPYILIEeH-
Hsmu [27]. Hami gaHi cBimyaTh, 110 CUCTEMHE 3aItaJieHHS
HU3bKOI iIHTEHCUBHOCTI, XapakKTepHe ST MeTaboJIidHOro
CUHIPOMY, MOXe ITOCUTIOBATH JIOKATbHY 3alaibHy BillITo-
Bilb Y CUHOBIiaJIbHii1 000JIOHIIi MiCJIs TPaBMU.

AHaJi3 BiAMOBITHOCTI MiK MaKpOCKOITIYHOIO apTpoc-
KOTIYHOIO OL[iIHKOIO Ta TiCTOJIOTIYHUMM 3MiHAMU MOKa3aB
rnomipHy kopeisuio (r = 0,64), 10 BianoBizae JTaHUM
Ayral Ta criiBaBTOpiB [28] TTpO 0OMEXXEHY TOUHICTh Bi3yalb-
Hoi omiHku. [likaBo, 1110 KOpeJsiiisl MOTiMIIyBaaach y ma-
1ieHTiB 3 KoMopOimHicTio (Bix r= 0,58 y rpymi [ o r= 0,72
y rpyni II1), 1110 Moxe CBiAUMTH TIPO OiNbI BUpaXeHi Ta
OMHOPIAHI MAaKPOCKOITiUYHI 3MiHM MPU CUCTEMHOMY 3ara-
JIEHHI.

JloricTuuHuil perpeciiiHuil aHalli3 IloKa3aB, 110 Ha-
saBHicTb LIJI2 migBuIye maHcu Bucokoro 6ana 3a Krenn
Mmaitxke B 4 pasu (OR = 3,84). lle y3romxkyeTbes 3 na-
HUMM TIPO pOJIb Tinepriikemii B aKTUBalii mpo3anajib-
HUX CUTHaJbHMX HLUISIXiB, 30kpeMa NF-kB ta NLRP3-
inbaamacomu [29]. Oxupinna (IMT > 30 xr/m?) Takox
Oyso He3ajexXHuM npeaukropoM (OR = 3,12), mo min-
TBEPIKYE POJIb aAUIOKIHIB y MaTOTeHE3i CyIrIIo00BOro 3a-
nanenHs [30].

BusiBneHi mopdosoriyHi 3MiHM MOXYTh OyTU 3yMOBJIE-
Hi CYKYIHOIO Ji€10 KibKoX MexaHi3MiB. [1o-miepiire, meTa-
0oJTiuHe 3amajieHHs: aIUTIOLUTH CEKPETYIOTh Mpo3amnaibHi
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LIUTOKIHU (JIENTUH, PE3UCTUH, BichaTUH), SIKi aKTUBYIOTh
CUHOBIaJbHi Makpodaru Ta ¢GidpobiaacTu, MiICHIIOI0UN
JIOKaJIbHY NpoayKuito Mmeniatopis. [lo-apyre, rinepriike-
Misl CIIpUSIE YTBOPEHHIO KiHIIEBUX MPOIYKTIB TJiKO3UIIO-
BaHHs1 (AGESs), 110 38’s13y10Thcs 3 RAGE-peuenrtopamu Ha
CUHOBIOLIMTAX i 3aMyCKalOTh 3amajibHi CUTHAIbHI HIISIXU.
Ilo-Tpere, okcMmaTUBHUIL CTpeC IPHU METAOOMIYHUX II0-
PYIIEHHSIX TTPU3BOAUTH 10 HAKOMUYEHHS aKTUBHUX (hOpM
KMCHIO Ta YIIKOIXXEHHSI CUHOBiaJIbHOI TKAHWHU, ITiATPU-
MyIOUM 3amajieHHs. Hapelurti, cynuMHHiI MOpyIIeHHs IIpU
apTepiaibHili TinepTeH3ii MOripIIyloTh MiKPOLMPKYJISIIIIO,
MOCWIIOIOTH TITOKCil0 CUHOBIT i TAKUM YMHOM MiIKUBJITIO-
IOTh 3alajbHU Mpolec.

OTpuMaHi pe3yabTaTh MaloTh 0€3MOCepPeTHE TTPaKTHUY -
He 3HaYeHHs. [1anieHTH 3 MeTaboIiTHOI0 KOMOPOITHICTIO
XapaKTepU3YIOThCsl TMiABUIIIEHUM PU3UMKOM BHUPaKEHOTO
CUHOBITY, IO CJif OpaTH IO yBaru IIiJ 4ac Ilepemore-
pauiiiHoi cTpaTudikalii Ta BUOOPY TaKTUKU JIIKYBaHHS.
Bussnenuii Mmopdosoriunuii natepH 3a 1mkanow Krenn
CIIYTYE IMATIPYHTAM 151 AUepPeH1iii0BaHOTO XipypriuHo-
ro MiAXody 3aJIeXKHO BiJl KOMOPOIAHOTO CTaTyCy, a TaKOX
MOX€ BHUKOPHUCTOBYBATUCS SK MapKep MPOTHO3yBaHHS
nepeodiry micasornepaliiHOro Nepioay: BUCOKiI 3HaUYEHHS
3a Krenn acolitotoTbcst 3 iMOBIpHICTIO MEHIIT CIIPUSITIIN -
BOTO BiIHOBJIEHHSI Ta TOTPEOOIO B OiIbII iIHTEHCUBHI
peabinitaiii. OkpeMo BapTo IMiAKPECIUTH TOTEHUIHY
KopucTh Momu@ikailii pakTopiB pu3UKy — HacaMIIepem
KOpEeKIIii MeTabOIiYHUX MMOPYIIeHb, 110 3AaTHA 3MEHIITY-
BaTU BUPAXKEHICTh CUMHOBITY 1 MOJIIIIIYBaTA pe3yJIbTaTU
JIiIKyBaHHSI.

IHTeprperallito BUCHOBKIB CJlifl 3IilICHIOBaTU 3 ypaxy-
BaHHSIM KiJIbKOX oOMexxeHb. [1o-tiepiiie, BubipKa € BitHOC-
HO HeBeJIMKolo, 30kpema y rpymi I (n = 21), 1110 3H1XKy€e
CTaTUCTUYHY TIOTYXXHICTb JJISI OKpeMUX TOpiBHSHbB. [lo-
JIpyTe, BiICyTHE TOBTOCTPOKOBE CIIOCTEPEXKEHHS 3a (DyHK-
IOHAILHUMU HACJIiIKaMU, TOX MPOTHOCTUYHI BUCHOBKU
MOTPEOYIOTh MMIATBEPAKEHHSI Y MPOCTEKTUBHUX HOCHTi-
JKEHHSIX 3 BilJaIeHUMU KiHlieBUMU ToukaMu. [To-Tpete,
y L1ii1 poOOTi He OILIiHIOBAaBCSI MOXJIMBMIA BILIUB CYITyTHbHOI
MeIMKaMeHTO3HOI Tepartii (30Kkpema, MeT¢hOpMiHy Ta cTa-
TUHIB) Ha MopdosoriuHi 3mMiHu. Hapemri, BapitoBaaucst
yac BiJ TpaBMHU A0 omepalii Ta TPUBAIICTb KOMOPOIAHOT
MaToJIOTii, IO MOTEHILIIHHO MOTJO BIUIMBATU Ha CTYMiHb
CUHOBITY. ¥ CYKYITHOCTI 1Ii (haKTOpH MOXKYTHh OOMEXKYyBaTH
reHepasisallito pe3y/bTaTiB i MoTpeOyTh MOIabIIOo] Ba-
Jliparii.

BuCcHOBKM

1. MertaboaiyHa KOMOpPOinHICTh (IlyKpOBUIi 1iabeT 2-ro
TUITY, OXXKMPiHHSI, apTepiajbHa TillepTEH3is1) acOIilOEThCS
3 BUpaXeHUMU MOPGOJOTiYHUMU 3MiHAMU CUHOBiabHOT
000JIOHKM TIpY TPaBMaTUYHUX YIIKOKEHHSIX KOJIHHOTO
cyrioba, 1o XapakTepU3yloThCsl IEPEXOAOM Bijl iereHepa-
TUBHOTO JIO 3aMaJIbHOTO (heHOTHUTTY.

2.V 72,4 % manientis rpynu 11 ta 95,2 % rpynu 111 Bu-
SIBJICHO BUCOKMII CTYIiHb CMHOBITY (3a Krenn > 5 GaiiB)
MOpiBHSIHO 3 13,9 % y KOHTPOJIbHIl Ipyri, 110 CBITYUTH
MPO CUCTEMHUI BILJIUB META0OJIYHUX MTOPYIIEHb HA CUHO-
BiaJlbHY TKaHUHY.

3. TNicTonoriuni 3mMiHu 3a mkanow Krenn cuibHO Kope-
JIIoBav 3 MapkepamMu cuctemHoro 3amnaieHHst (CPb: r =
0,68, IIIOE: r = 0,62), 1110 MiATBEPIXYE MATOreHETUIHUIA
3B’SI30K MiX MeTaOOJiUYHUMM TIOPYIICHHSIMU Ta JIOKAJb-
HUM CUHOBITOM.

4. HalicunpHIIIMMU TIpeOUKTOpaMU BHMCOKOTO Oama 3a
Krenn 6y migsuinenuit piseHbs CPb (OR = 4,56), Hasas-
Hictb 12 (OR = 3,84) ta oxxupinasg (OR = 3,12), m1o mia-
KpECJI0€ pojib CUCTEMHOTIO 3alajeHHs Ta METa0OJiuHUX
dakTopiB..

5. Otpumani aaHi € MOpMOJOTIUHUM OOIPYHTYBAHHSIM
IUIS1 pO3po0KM nudepeHIIiioBaHOTO MiAXOMY 10 Xipypriu-
HOTO JIIKyBaHHSI TIALIiEHTIB 3 TPABMaMU KOJIIHHOTO CYTji00a
Ha TJ1i MeTabOoIiYHOI KOMOPOiTHOCTI.

KoHdJikT iHTepeciB. ABTopu 3asBISIOTH MPO BiACYT-
HIiCTh KOH(MJIIKTY iHTepeciB Ta BiIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.

Buecok aBtopiB. bockina M.I. — MeTomosiorisi, 10-
ClimXeHHs, 30ip Ta aHaji3 JaHMX, HAIMCAaHHS OpPWTi-
HaJIbHOTO TeKcTy, Bizyanizauis; [lenunenko O.B. — Ha-
YKOBUM Harjsim, METOHOJIOTiSI, Balligallisi, pemaryBaHHS
TEKCTY.
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M.H. Boskina, O.V. Pelypenko
Poltava State Medical University, Poltava, Ukraine

Morphological features of synovial membrane in tfraumatic knee injuries in patients
with metabolic disorders

Abstract. Background. Traumatic knee injuries in patients with
metabolic comorbidities present a clinical challenge due to altered
healing processes and inflammatory responses. The synovial mem-
brane plays a crucial role in post-traumatic inflammation, yet mor-
phological changes in metabolically compromised patients remain
poorly characterized. This study aimed to determine morphologi-
cal features of synovium using Krenn score in traumatic knee in-
juries among patients with metabolic comorbidity and evaluate
their correlation with clinical-laboratory parameters. Materials
and methods. A prospective cohort study included 86 patients un-
dergoing arthroscopic surgery for traumatic knee injuries (January
2020 — December 2024) at the Poltava Regional Clinical Hospital
named after M.V. Sklifosovskyi of the Poltava Regional Council.
Patients were stratified into three groups: group I (n = 36) without
comorbidity, group II (n = 29) with metabolic disorders (type 2 di-
abetes and/or obesity), group 111 (n = 21) with metabolic and vas-
cular disorders (additional hypertension). Synovial biopsies were
evaluated with Krenn score (0—9 points) assessing inflammatory
infiltration, stromal activation, and synovial hyperplasia. Statistical

analysis employed Kruskal-Wallis test, Spearman correlation, and
logistic regression. Results. Median Krenn scores differed signifi-
cantly: group I — 2.0 (interquartile range (IQR) 1—4), group Il —
5.0 (IQR 4—6), group 111 — 7.0 (IQR 6—8) (p <0.001). High-grade
synovitis (Krenn > 5) was present in 13.9 % of patients of group I,
72.4 % of group 11, and 95.2 % of group I11. Strong positive correla-
tions existed between Krenn score and C-reactive protein (r = 0.68,
p < 0.001), erythrocyte sedimentation rate (r = 0.62, p < 0.001),
and body mass index (r = 0.54, p < 0.001). Elevated C-reactive
protein (odds ratio (OR) = 4.56, 95% confidence interval (CI)
1.87—11.13), diabetes presence (OR = 3.84, 95% CI 1.52-9.71),
and obesity (OR = 3.12, 95% CI 1.44—6.78) were independent
predictors of high Krenn scores. Conclusions. Metabolic comorbi-
dity is associated with pronounced synovial morphological changes
characterized by transition from degenerative to inflammatory
phenotype, providing morphological basis for differentiated surgi-
cal approaches in this patient population.

Keywords: arthroscopy; synovitis; inflammation; Krenn score;
metabolic disorders; type 2 diabetes; obesity
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Cokpyt M.B.", Knumosupkm @.B.", Cokpyt B.M.", AutemHoBa O.B.", Cokpyt O.[1.7,
MyanaxmetoB A.l.?

TAOHELbKI HALIIOHQABHUA MEAMYHNW YHIBEPCUTET, M. AMMAH, YKpQiHa

MPL] «ApaviB-Meaikan», M. KponBHULIbKWY, YkpaiHa

[omeoKiHeTUYHO KAacuddikaLlia mionarin

DOI: https://doi.org/10.22141/1608-1706.5.26.2025.1044

Pestome. AKTyaAbHICTb. [TOLLIMPEHICTb PI3HMX POPM BLOAXKEHOI TQ HABYTOI MIONATIl 3DOCTAE Y PI3HMX KO-
Hax. [TOKA3HWKM TiAbKM BPOAXKEHOT MionaTii kKonmsaroTscs Bia 0,08 A0 2,76 Ha 100 000 HaceAeHHs1. AiQrHOCTUKA
MQATOAOTI M SI30BOI CUCTEMU BKAKOYQAE M 'SI30BO-MAHYQAbHE TECTYBAHHSI AAST OLUIHKW ix cuam (0-5 6QAiB) 3 rMo-
AQABLLIM BU3HQYEHHSIM MATOreHe3y Mionarii, cepeaHKo 3ATPUMKY AIQrHOCTUKM sSIKOI OB s13yt0Te 3 6Qp ‘epamm
MePBUHHOI AQHKU TA KAIHIYHUMYW MPOUYUHAMY 3ATPUMKM, BIACYTHICTIO SIKICHOrO OB6CTEXEHHS MALIEHTA M HN3b-
KM piBHEM OGIBHOHOCTI cepea AikapiB. Knacuikawis 3 AQHUMM G6ioncii NoCTyrnQeTbCsl CyYACHIN reHetn-
i, BAXKAMBO OLIHNT BHECOK KOXXHOIO MATUMY B KOMOPGIAHICTL MU MyABTUCUHAPLOMHUX CTAHAX (BKAKOYAIO-
YY1 OBTOHOMHY ANCQOYHKLIIO). TOpYLLEHHST BereTaTuBHOI peryAsLii, mapamMeTpiB roMeoKiHe3dy MQAroTs BODKAUBE
3HQYEHHST B NAQToreHesi mionarii, MeTor AOCAIAXKEHHSI 6YAO BU3HAYUTU KAIHIKO-NATOreHeTuyHi popmm Miona-
Tii, PO3POBUTH KAQCHPIKALIO 3 YPQAXYBAHHSIM «BEreTATUBHOIO rAcropra» i 3arnpornoHyBATH peabiAiTauiiHy
TaKkTMKy. MarepiaAn Ta MeToAn. 5Q30Bi Pe3yAbTATU AAST KAQCU®IKALIT OTOUMQAHI CYyYQCHUMWM METOAQMU AO-
CAIAXKEHHST HO KAIHIYHUX KAQdeApax: TOABMATOAOr TQ OpTONeAll; ciMeriHoi, peabiAiTauiviHol Ta crnopTuBHOT
MeANLINHN AOHELIbKOro HALIOHAABHOIo MeAMYHOro yHisepcutety (LUHIA). 62 nauieHTy 3 mionartieto, noeaHa-
HOK 3 PEBMATOIAHUM QPTPUTOM (CEPOMO3UTUBHA TA CEPOHErQTUBHA QOPMU), BYAU MOAIAEHI HQ ABI rPYyrv
3riAHO 3 AQHUMY CMIEKTPAABHOIO QHAAI3Yy CepLIEBOro PUTMY TQ QBTOMQTU30BAHOIO BU3HQYEHHST MApAMETPIB
roMeoKiHe3y | «BereTaTBHOro nacrnopTa». AAs BUSHQYEHHS OpMu KOMOPBIAHOCTI AOCAIAKYBAAM PIBEHb BHY-
TPILLHBEOKAITUHHOIO KQABLLIIO B KPOBI TQ BOAOCCI, SIKUV BUSHQYQBCSI METOAOM CNEKTPAAbHOIO AHAAI3Y BOAOCCSI.
OuiHKy 36QAQHCOBAHOCTI MAPAMETPIB rOMEOKIHE3Y MPOBOANAM 30 IHAEKCAMU iX PIBHOBAMM: GIOAOMYHMX QM-
HiB,; OKMCHKOBAABHUX CUCTEM, BMICTY KQTAOOAIYHUX | QHAOOAIYHUX TOPMOHIB; KOPTUIOAY TA IHCYAIHY, QKTUBHOCTI
KUCAMX TQ AYXKHUX pOCOQATA3, SIKi BU3HAYAAM 3Q CriBBIAHOLLIEHHSIM HOPMOBAOHMX BEANYYH. Pe3yAbratu. [1po-
BEAEHI AOCAIAXKEHHST AQAM 3MOTY BUSHQYUTA IHPOPMATUBHI MOKA3HWKN «BEr€TATUBHOIO NACIopTA» NALEHTA,
BU3HQYUT BArOTOHIYHWA TQ CUMIMNQTOTOHIYHWUM FTOMEOKIHE3. BArOTOHIYHUM rOMEOKIHe3 TQ KaAbLIMAepiUMTHA
KOMOPOBIAHICTE GOPMYIOTL NATOreHe3 rinoTOHIYHOI Ceporno3nTMBHOI MionaTii, MOEAHAHOI 3 CepOrnoO3UTUBHUM
PEBMATOIAHUM QPTPUTOM, QAKQAO3HUM MEHOMNAY3AAbHUM CuHAPOMOM (MIC) 3 A6COAIOTHOK €CTPOreHo-
BOKO HEAOCTATHICTIO, IHCYAIHOPE3UCTEHTHUM CUHARLOMOM XPOHIYHOI rinepmikemii (CXI) 1a aueTMAXOAIHOBOKO
CEPOTOHIHAEDILMTHOK TPUBOXKHO-AEMPECUBHOK COMQTOreHiero Yyepes 3QnyCck aBTOIMYyHHOI arpecii. Cumna-
TOTOHIYHMV TOMEOKIHE3, KAABLIMHOAAMLLKOBQ KOMOPBIAHICTH A€XXQATb B OCHOBI «CMIACTUYHOI» CepOHEraTnBHOI
mionarii, T0EAHAHOI 3 CepPOHEraTUBHUM PEBMQATOIAHUM QPTPUTOM, AQLMAO03HKUM MIC 3 BiAHOCHOK €CTPOreHo-
BOIO HEAOCTATHICTIO, IHCYAIHOAEPILMTHIM CXIT TQ QAP EHEPTIHHUMU CEPOTOHIH-HOAANLLKOBUMM MNAHIKO-O6IY-
HUMU peaKLisIMU Yepe3 OKUCHE TA KAAbLIEBE MOLLUKOAXKEHHS. BUCHOBKMU. [TOOBEAESHQ KAIHIKO-TAQTOreHeTMYHA
napaAeAb MionarTii AQAQ 3MOry BUAIAMTU IT dOpMU. AMCHEBPOTUYHY, ANCTOPMOHQABHY, AUCIMYHHY, AUMCME-
TQBOAIYHY, ANCUNPKYASITOPHY TQ AMCEAEMEHTO3HY,; PO3POOUTH | BAHECTU HQ OBrOBOPEHHS TOMEOKIHETUYHY/
naroreHeTnyHy KnQcugikauiro mionartii Ha 6Q3i «BereTaTMBHOro NACropTa», NOPYLLUSHHS NapaMeTpiB roMmeoKi-
He3y i popmu KOMOPBIAHOCTI. 3 OMASIAY HQ FrOMEOKIHETUYHY KAQCUGIKALIKO MIONQATIi PO3POOAEHI KAIHIYHI TeCTU
BU3HQYEHHSI «BereTaTyBHOIro rnacrnopra», GopmMmy COMQATOreHii i TMnoBuxX KAIHIYHHUX CUHAPOMIB, LLO AQE 3MOry
BCTQHOBUTY PEQOBIAITALIMHNN AIQrHO3 TQ MPOBOAMNTU AMXQAABHY FIMHQCTUKY.

KAIOUYOBI CAOBQ: mionarTis; KAQCHIKALLS; MIQCTEHISI; M’ 130BO-TOHIYHUA CUHAPOM, CMIQCTUYHUM CUHAPOM, CUH-
APOM TPEMTIHHSI; CUHAPOM [NOPKIHCOHQ; KOMOPOIAHICTbL, TOMEOKIHES, «BEreTATUBHWM NMACOPT» COMQATOreHil; An-
XQAbHI MPOQAKTUKN
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[TomupenicTh pizHUX (OPM BPOIKEHOI Ta HAOYTOI Mi-
omnarii y pi3HMX KpaiHax 3pocTae, 110 MoTpedye po3poOKu
HOBMX METO/IiB 1iarHOCTUKM Ta MOCUJIEHHS POJii MEIUYHOT
peabimitamii [1]. IToka3HMKM TiIBKM BpPOIKEHOI MioIra-
Tii KonmmBaroThes Bin 0,08 mo 2,76 Ha 100 000 HaceneHHs.
CyyvacHi minxoau 10 MOJIEKYJISIPHOI 1iarHOCTUKW HEPBOBO-
M’SI30BUX 3aXBOPIOBaHb BKJIIOYAIOTH TaKi aCTIEKTH, SIK BU-
oip maneni reHiB (NGS), BikHo BusiBieHHs BapianTiB VUS,
3’eIHAHHS FeHOTUITY-(DeHOTUITy I OioIICii Ta Bizyasizalil
[2]. 3aTpumKa miarHOCTMKU imiormaTuyHoi miomarii (IM)
CTAHOBUTb NMPUOIU3HO 28 MicALiB, 1110 MOB’I3YI0Th i3 Bi/l-
CYTHICTIO SIKICHOTO OOCTeXEHHSsI Malli€HTiB Ha MEePBUHHIN
JIaHIIi Ta HU3bKMM piBHEM 00i3HAHOCTI cepen Jikapis [3].
YacTto miarHOCTMKA MaTOJOril M’SI30BOi CUCTEMM BKITIO-
Yyae TiIbKM M’S130BO-MaHyajibHe TecTyBaHHs (MMT) Ge3
MOJABIIOT0 BU3HAYEHHS TaToreHe3y miomarii. s mo-
KpallleHHSI pPe3yJIbTaTiB JIKyBaHHS ITOTpiOHa CHCTeMHa
OopraHiszaiisi paHHbOI OiarHOCTUKU [4] Ta pPO3pOOIEHHS
knacugikalrii MiomaTiii 3a gaHMMM OioIicii, GiomapkepiB
3 YpaxyBaHHSIM <«BEreTaTUBHOIO TMAacropTa», MOPYIIeH-
Hs1 MapaMeTpiB roMeoKiHe3y, (hopMu KOMOpOimHOCTI [5].
Miomnarist € TUIOBUM KJTiHIYHUM CUHAPOMOM, SIKU BiTo-
Opaxkae AucamanTallilo OITOPHO-PYXOBOI CUCTEMH i TTPOSIB-
JISIETBCST TIPOKCUMAJIBHOIO M’ SI30BOIO CJIA0KICTIO, BTOMOIO,
nucdarieto, mkipHumu o3Hakamu (heliotrope rash, marry-
mu [oTTpoHa), TpeMTiHHSIM, KaMITOKopMieto. Miomarist
4acTo MOETHYETHCS 3 PIBHUMU KIIIHIYHUMM CUHAPOMaMMU:
CyIIO00BUM, CIM30BO-ILIKIPHUM, CUHIPOMOM apTepialib-
HOI TimepTeH3ii, acTMaTUYHUM, CHMHIPOMOM XPOHiUYHOI
rirnepriikemii, MeHoOIay3aJbHUM, 1110 CYTTEBO BILUIMBA€E Ha
MPOTHO3 Ta Iepedir 3axBopioBaHHs [6]. M’s130BO-TOHIYHI
edekTu (cra3m/TpeMop) € KIiHIYHUMM TPOsiBAMU SIK ca-
Moi Miomarii, Tak i BeretaTuBHOI auchyHkii [7]. [Mpu
M’S130Bili Bpo/KeHili mionatii (Bepcist B reHi MYBPCI)
HIYHUWI TPEMOp Ma€ MiOreHHY IPUPOJLY Ha PiBHi capkome-
pa [8]. YacTo nmoctypanbHUiT TPEMOP PYK Yy TAlliEHTIB BU-
HUKAE SIK MePIIM CUMIITOM, a M’$130Ba CJIa0KIiCTh — Mi3Hi-
me. Ha minTBepmkeHHs miarHo3y OyJio 3HaliIeHO IBa HOBIi
Bapiantu MYH2. bBiorcisi M’s13iB mokaszajia 3MEHIIIEHHS
YaCcTKM M’SI30BMX BOJIOKOH TUITYy 2A, IO IiAKPECTIOE Mi-
OreHHY MPUYUHY TpeMOpy B AudepeHLiiHiil niarHoCTuLI
[9]. TTpu xBOpoOGi ITapkiHCOHA 3 MATOJIOTIYHOIO TMO3010 3
BUMYIIIEHUM HaXWJIOM TyJ1y0a Briepe (KaMITOKOPMisi) TTo-
yatok nedopmallii CIuHU 3 IBJISIETHCS TIepe/l PO3BUTKOM
TUIIOBUX PYXOBUX CUMIITOMIB. ¥ 1IbOMY BUMAJKY JiarHO3
MiodiOpwIsipHOI Mionatii MiATBepIXKYEThCSI OiOTCi€l0 Ta
TeHeTUYHUM aHai3oM. IlaTosorist M’s13iB MoXe 3aMacKy-
BaTHUCS I pyXOBi IIPOSIBY NapKiHCOHi3My [10].

YV GopMmyBaHHI AOUCHEBPOTUMYHOI MioMaTil BaXKJIUBY
pOJIb Biflirpa€e HEpBOBa cucTteMa. BuaiisioTh pizHi hopMu
3aXBOPIOBaHb HEPBOBO-M’s130Boro mnepexoay (NMJ), sxi
KJIiHIYHO Ta eyieKTpodi3ioforiyHO HaramyloTh MiomnaTiio.
Jlo rpynu AMCHEBPOTUYHMX MiOIATiii HajeXaTh BPOIXKE-
Hi Ta HaOyTi ii popmu, BKItoyatoun Miastenia, LEMS Ta
iHIIIl cuHaApPOMU. 3aMpPOIIOHOBAHI aJITOPUTMU OOCTEKEHHS
(RNS, SFEMG) ms 6inbin TouHoi iX mudepenmiarii [11].
Bunineni etanu KJ1iHiYHOI TSZKKOCTI MioIIaTii 3 ypaxyBaH-
HSAM iXHiIX MOpGOJIOTiYHMX Ta (PyHKIIOHAJBHUX ITapame-
TpiB [12]. [IpoBeneHa oliHKa poJi BereTaTMBHOI AUCHYHK-

1Ll mpy MiomaTisiX 3 BUKOPUCTAHHSIM CTaHAAPTU30BaHUX
mKajg. BimMiueHO BHCOKY 4acTOTy OPTOCTaTUYHOI TiIlo-
TEH3ii, TOPYIICHHSI MOTOBUIIJICHHSI, IIUTYHKOBO-KUIIIKOBY
IUChYHKIIIO Ta CEeplLeBO-CYAMHHI TPOSIBU, 1110 CYTTEBO
TOTIPIIYIOTh SIKICTh KUTTS Talli€eHTIiB. S. Alonso et al. pe-
KOMEHYIOTb BKJIIOUUTH KJIiHIUHi aJITOPUTMU OLIIHKY aBTO-
HOMHOI HepBoBoi cuctemu (ANS) y maiieHTiB i3 M’s130BOIO
muctpodiero [13]. docmimkeHo (yHKIiI BereTaTUBHOL
HEpBOBOI CUCTeMH Yy MAali€HTIB i3 (haciiocKamyaoryme-
panbHOIO0 M’s130Boto auctpodiero (FSHD). Binxunenns B
CUMMATUKO-TIapacCUMITaTUYHOMY OajlaHCi IiATBepIKEeHi
MOKa3HUKAMU BapiabeJbHOCTI CEepLIEBUX CKOPOYEHb. [H-
(opMaTUBHUM TIOKA3HUKOM IIOPYILIEHHS BereTaTUBHOI
peryJisitiii BUSIBUBCS iHIEKC CUMMATOBAryCHOI piBHOBaru
[14, 15]. Miomarito ciim po3risigaTv 3 TTO3UILil BEreToro-
MeokiHeTuuHoi Teopii marosorii B.M. Coxkpyra [1]. Ca?*,
Na*, K*, CI~ ta BogHi KaHau BiflirpaloTh KJIHOYOBY pOJib
y TATPUMIL Ta BiIHOBJIEHHI I'pAJiEHTIB iOHIB y TKaHU-
Hax [16]. Buningiors KanbliiinedinuTHy (Ha TJIi OCTeO-
IOpo3y) i KaIbLUiMHAIJIUIIKOBY (IIpXA aTepOoCKIIepo3i) KO-
MopbinHocTi [1]. @opMy KOMOPOGITHOCTI BM3HAYAIOTH 34
piBHEM BHYTPIIIHBOKJIITUHHOI'O KaJjbllilo y Bojocci [1].
M’s30B0-TOHIUHI edekTn popmyiots Ca?*, Mg+, K*, CI-.
ExcnepuMeHTanbHi AOCTIIKEHHSI Ha MO/ MUIII 3 Mio-
TOHiuHOI0 nucTpodieto Tumy 1 (DM1) mokazanu, 110 po3-
nanu crutaiicunry B kKaHanax CaVl1.1 ta CIC 1 BUKIMKAIOTh
cnabKicTh M’sI3iB, MIOTOHIIO Ta IMXaybHi po3jiaau. IHTe-
rpartist mopymreHb 060x KaHaiiB (Ca?"/Cl~ 6ikaHaomnarist)
Oysa oco6auBO MaroreHHoto [17]. BukopucranHst Beparma-
MiJly B CTAHIAPTU30BAHUX J103aX MMiIBUILIWIO BUKUBAHHS,
CUJTy M’s13iB, 3HU3UJIO MiOTOHIIO Ta TIOKPAIIWIO AUXAJTbHY
¢yHKIIi0. Pe3yabraTi migTBepIXKYIOTh TEPAIIeBTUYHY POJIb
0JI0KATOPiB KaJbllil0 MpU CIIACTUYHUX (popMax Miomarii,
MoB’si3aHUX 3 ioHHUMM KaHanamu [18]. Ilpu rimepkaib-
LIiEMIUHIN MionaTii 3 TSXKKOK M’SI30BOIO CIa0KiCTIO Ha TIIi
ManiIsipHOTO paky LIMTOMOAIOHOI 3a703M crocTepiraiu
crnacTuyHi nposiBu. HeoOxiqHO BpaxoByBaTH MOPYLIEHHS
OajaHCy eJIEKTPOJITIB MPU IUCEIEMEHTO3HUX MiOIaTisx,
sKi (hOpMYIOTH TpeMOp, aTOHil0 abo CIacTU4HI TPOSIBU
[19, 20]. VY nroneit 3 MOCTIHCYJIBTHUM Mape30M CTPYKTYpHi
3MiHM (3MEHIIEHHS JTOBXWHU M’SI30BOTO BOJIOKHA Ta T0-
TOBIICHHS M SI3iB JIMTKN) Ta CITACTUYHMIA M’ SI30BUI1 TOHYC
3HAYHO BIUJIMBAIOTh HA IIBUIKICTh XOIbOW Ta CUJIy aKTUB-
Horo pyxy. «CacTUKO-TOHIYHA MiOIaTisl» € He3aJIeXKHOI0
MaToJIOTi€l0 M’SI3iB, sIKa MOTpedye MudepeHLinHUX ITiI-
XO[IiB 10 peadiiiTallii sl BiTHOBJIEHHSI aKTUBHOI (DYHKILi1
[21]. TTpuxoBaHa imionaTtuyHa 3anajbHa Mmiomaris (PM,
DM To1110) YacTo criocTepiraetbest Mpu iH(apKTi Miokap-
Ila, BEHO3Hiil TpoMOoeMOoJIii, 1110 ToTpedye MarHiTHO-
pe3oHaHCHOI ToMorpadii ceplisg Mpu Tigo3pi Ha CYOKIIi-
HivHni Miokapaut [22]. [Toka3aHo BUCOKY YyTIUBICTH Ta
cneundivHicTh Aesakux Mikpo-PHK mpu rineprtpodii mi-
oKappa, IO ITATBePIKYE iX miarHOCTMYHE 3Ha4YeHHs |21,
22]. IligBuIilleHN BMiCT BHYTPIillIHbOKJIITUHHOTO KaJIbIIil0
Ha TJIi CUMITATOTOHII CIIPUUYMHSIE Cla3M, a TilepKaieMis
IpU BaroToHii hopmye Tpemop i aToHito. EnexkrponiTHuii
nucbajaHC BU3HAUAEThCS «BETETATUBHUM TACIIOPTOM»;
Yy CHMITaTOTOHIKiB BUHUKAIOTh MPOOJEeMU 3 KablliEBUMU
KaHaJlaMM, Y BarotoHikiB — 3 K*-Na*. KirouoBum mnapa-
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METPOM 3JI0POB’SI Ta XBOPOOU € TOMEOKiHe3, SIKMM OILliHIO-
[0Tb 32 iHJIEKCAMU PiBHOBArM CUCTEMU-aHTUCUCTEMU: HOP-
MOBAaHOT'O BMiCTy KaTaboiUHUX Ta aHAOOJIYHMUX TOPMOHIB
(IPKAT), akTuBHOCTI K1ciioi Ta 1y>kHoi pocdaTas (IKJID)
[1]. Ha cucremHoMy piBHi (hyHKIIOHYBaHHSI TOMEOKiHE3
MiATPUMYETHCSI HEPBOBOIO, €HAOKPUHHOIO, iMYHHOIO Ta
MeTabosriyHoIo cucteMaMu. Ha opraHHOMY piBHI BaskKian-
BUMHU € aKTUBHICTb MIOILIUTIB Ta ii CIiBBiIHOIIIEHHS 3 00-
CSITOM CTPOMAaJIbHOTO KapKacy, IIIbHICTh i CCHCUTUBHICTh
PELENTOpiB, a TAKOX CTaH MiKPOLMPKYJSLIl (IUCLIUPKY-
JITOpHUIA cuHApoM). ONTUMaNbHY aKTUBHICTh (hepMeH-
TiB, TOPMOHIB, HEPBOBY IPOBIIHICTb 3a0€3IEUyIOTh YHi-
BepcaJibHi MeCeHIKepHy (Kablliid, IMKIIUHI HYKJICOTUIN),
OioesleMeHTH, 10 CKJIANaloTh €JEKTPONITHUIN «TOPTPET»
JIFOIVHM i JIeXaTh B OCHOBI OioguceneMeHTo3iB [1]. Jlncba-
JJaHC MakKpoariB MOCWIIOE 3arajJieHHs Ta MOIIKOKSHHS
M’SI30BUX BOJIOKOH Yepe3 MEXaHi3MU OKHCHOTO CTpecy Ha
TJIi cMMIIAaTOTOHIi. BrumB Ha Makpodaru (4epe3 peuenro-
pu, nuraxu aktuBalii [10J1) € mepcrneKTUuBHUM IiIX0A0M
1o Teparii mionaTiii [23]. [TocueHHsT BArOTOHII Ha paHHIX
CTalisiX Miomnartii MpU3BOAUTDH O il MpOrpecyBaHHs yepe3
BKJTIOYEHHSI KUILIKOBO-MO3KOBOI OCi Ta 3ayCcK MeXaHi3MiB
aBTOIMyHHOI arpecii y M’s13ax [23]. ¥ nauieHTiB 3 Miomna-
Ti€elo, TToB’s13aHo0I0 3 aHTU-SRP, crrocrepiraeThest Bupaxe-
Ha TpOKCUMMaJibHa M’s130Ba C1a0KicTh (HUKHIX KiHIIIBOK),
migsuieHHs piBHsT K®K, iHTepcTuiiaabHe ypaskeHHs
JIETeHb 3 HASIBHICTIO MMXaJIbHUX CUMIMTOMIB, 110 3HAYHO
30UTbIITYE PU3UK HECIPUSITIMBOTO pe3yibraty [24]. Tpu-
BaJie BAKOPUCTAHHS KOJIXilMHY (ITOAaBJIsie aKTUBHICTh Ma-
KpodariB) BUKJIMKA€E MPOKCUMAaIbHY M’SI30BY CIa0KIiCTh Ta
MiABUILIEHHS PiBHS KpeaTUHKiHA3U. Y OUIbIIOCTi BUITaAKiB
CUMIITOMU 3HUKAIOTh MPOTSIrOM 3 THIKHIB ITiCJs BiAMiHM
npenapary. [Ipy aHTMCMHTETa3HOMY CHUHIPOMi BCTaHOB-
JICHO TIPOTPecylouy NPOKCHUMaJIbHY M SI30BY CIIA0KiCTb,
Mmianrio, ¢peHoMeH PeitHo, iHTepcTULIiaIbHY XBOPOOY Jie-
TeHb 3 OPYIIEHHSIM IUXaHHS, XapaKTepHi CHMIITOMU ypa-
JKeHHSI LIKipK, TMO3UTUBHI aHTuTiIa (anti-Jo-1) Ta o3Ha-
KM 3anajabHoi Miomnarii. E(pekTuBHOIO BUSBUIACH Teparlis
[JIIOKOKOPTUKOIZAaMM Ta MiKO(PEHOJIaTOM, 1110 IiAKPECTIOE
BaxXJIMBiCTh BCEOIYHOI AiarHOCTUKMU MMCIMyHHOI Miomartii
Ta BCTAHOBJICHHSI 11 3B’S13KY 3 aBTOIMyHHUMU TTOPYIIECHHSI-
MU. Y naTtoreHesi imiornatnuHoi 3amanbHoi MionaTii (I3M)
CJIil 3BEpHYTH yBary Ha iMyHHi Tpurepu (Bipycu, NPV),
poib reHeTnyHOi1 cxwibHOCTi (HLA-reHu) Ta KiouoBe
3HauYeHHsI Mio3uT-crienudiuHux aBroaHTuTil (MSA) —
anTtu-Jo-1, antu-HMGCR, antu-SRP touo — He nuiie
SIK OioMapKepiB, aje i SIK MOTeHILINHNX yJaCHUKIB I1aTo-
TeHeTUYHMX IIpolieciB uepe3 akTuBauio T-kiituH Ta ER-
crpec [24]. 3MeHIeHHsS Macu cKeJeTHux M’sa3iB (SMM)
MpUY acTMi 3HAUYHO 301JIbIITYE PU3MK 3arOCTPEHHS Ta 3MEH-
1IIy€ KOHTPOJIb HaJ 3axBoptoBaHHsAM [25]. [Tpu peBmaToi-
HoMmy apTpuTi (PA), moenHaHoMy 3 Mionari€lo, BULIISIOTh
CepOHEeraTMBHY Ta ceporno3uTUBHY hopmu. YacTo 3arasb-
Ha MioIaTisi MOETHYETHCS 3 MiaCTEHI€I0 Ta iHITMMU aBTO-
iIMyHHMMU TaTOJIOTISIMU (CUCTEMHUMM Ta HEBPOJIOTIYHU-
MI), Ha 110 BKa3yIOTh CEPOJIOTIUHI Ta eJIeKTPodi3ioaoTiuHi
pe3yJabTaTh AOCTimKeHHs. MiacTeHist MoxXe OyTH 3aMacKo-
BaHa IIil MiOIIaTiio Yepe3 HasgBHICTb M SI30BO1 cJ1a0OKOCTI, a
MpaBWIbHA OlliHKa cepoHeraTuBHUX (popm, NMJ-TecTiB Ta

ABTOAHTUTLI HAI3BUYAWHO BaXJIUBI [J151 TOUHOI 1iarHOCTU -
KU [26]. AKTUBAaLis MaKpodariB Ta MOJEKYISIPHUX LLJISXIB,
takux K cGAS STING, nocwioe 3armajieHHs, 1110 BUKJIU-
Ka€e ypaxXeHHsSI M’SI30BUX BOJIOKOH. [loTeHIiiitHuMu Tepa-
NeBTUIHUMHA UiisMu € iHTioiTopm NLRP3, Gmokatopm
CASP | ta MOmySITOpU Pi3HUX TUTTIB IMyHHUX KJTITUH [27].

®dopma miomnarii 3HAYHOIO MipOIO 3aJE€XUTh Bif Iapa-
METpPiB TOMEOKiHe3y i 4acTo moB’s13aHa 3 €HIOKPUHHUMU
MOpYIIEHHSIMM (IMCrOpMOHajbHaA MiomaTist). IlatoreHes,
KJIiHIKY Ta MiZXOAu 10 JIiKyBaHHS MiomaTii Ha TJIi TUpeo-
TOKCHMKO3Y, TimoTupeosy, xBopoou KyimHra, giabety Ta
IHILIMX TOPMOHAJIBHUX CTaHiB CJiJl PO3MJINAaTH Yyepe3 He-
OOXiIHICTh €HAOKPUHOJIOTIYHOIO OOCTEXEHHS Talli€HTiB
i3 M’s130BoI0 ciabkicTio [28]. CkeneTHO-M’SI30BUIA CUH-
JIPOM MEHOTay3U Y XiHOK BKJIIOYAa€ BTPATy M’S30BOi Macu
Ta CWJIN, CAPKOTIEHi10, 3MEHILIEHHS HIIJIbHOCTI KiCTOK, ap-
Tpaurii Ta mporpecyBaHHs octeoaptposy [29, 30]. XKinku 3
PaHHBOIO XipypTiYHOIO MEHOIIAy3010 MaJIX 3HAYHO OiJIBIILY
4acTOTY pO3J1adiB M’513iB Ta CApKOIIeHii TOPiBHSHO 3 TUMU,
XTO MPOMIIIOB IMIPUPOAHY MeHoIay3y. Buniisiors MeHomna-
y3aJIbHUI CUHIPOM 3 a0COJIIOTHOIO Ta BiTHOCHOIO €CTPO-
TeHOBOIO HEOCTaTHICTIO. Pi3HUIT ropMOHaNIbHUI Tpodinb
3aJI€XKHO Bifl JOMiHYBaHHSI CUHTETMYHMUX abo KaTaboJtiu-
HUX TOPMOHIB IMPpU €HAOKPUHHI 1 11aTosiorii popMye Bifmo-
BiHI (hopMU Miomnarii 3 pO3BUTKOM M’SI30BOI C1aOKOCTI Ta
mucdynkii [31]. I1pu cmHaApOMi XpOHIYHOI TilTepririKeMii
Ta TOB’SI3aHUX 3 HUM EHIOKPUHHUX po3janax (OXUpiH-
Hi, IHCYJIHOPE3UCTEHTHOCTI) MOPYIIYEThCS 3MATHICTH OO
pereHepallii M’s130B0Oi TKAHWHU, BUHUKAE €JIEKTPOJITHUMN
nucOanaHc, 10 3MiHIOE aKTUBHICTh M’S30BUX Ta (ibpo-
aJIeHOTeHHUX KJITUH, MiTOXOHApiaJbHy (GYHKIIiIO Ta IO-
CUJTIOE XpOHIYHe 3anajsieHHs [32].

JlucmeTaboJTiuHy MiOIaTiio BUKJIMKAIOTH MOPYLICHHS
MeTaboJ1i3My BYIJIEBOIB, JIMiiB Ta MiTOXOHAPiaJbHi Ma-
TOJIOTII, TIPU SIKMX OCOOJIMBY yBary MpUAUISIOThH MiIxoaam
IO TIEPCOHAJII30BaHOI TepalTii, BKIIIOYAIOUX Ji€TUIHI CTpa-
Terii, pi3nyHi HaBaHTaXXeHH, (PepMEHTO3aMiCHY Ta TeHHY
tepamito. [1pu nucMeTaboMiIYHMX MiOIATisIX BaXJIMBO BHU-
3HAYUTU KMCIOTO-TY>KHUI OajlaHC TMalli€eHTa, 1110 BUBYEHO
HeAoCTaTHbO. JloKa3aHO BaXJiMBe 3HAUeHHs BiTamiHy D B
00MiHi ocdopy, Kabliito, HOro BIUIMB Ha PiBeHb iMYyHi-
TETY, CUJIY M’S13iB, HACTPIli Ta SIKiCTb XXMTTSI MAIliEHTIB. AJie
301JIbIIEHHST CTIOXKMBAHHS KaJIbLIit0 TTOB’sI3aHe 3 MiIBUIIE-
HUM PU3UKOM LIyKPOBOTO AiabeTy 2, 110 00yMoBIItoe 0be-
peXHe BUKOPUCTAHHS MT00aBOK KaJbllito TIPU MeTaboJIiv-
HUX posnanax [33] ta Bu3HauYeHHS (POPMU KOMOPOiITHOCTI.
Acomialii Mixk IeBHUMU MeTa0oIiTaMu (HaIIpUKIIA, JIEBY-
JIIHOBOIO KHMCJIOTOI0) Ta moKa3zHukKamMu BMD migkpeciio-
I0Th BaXKJIMBICTb MiKpOOIOTiB K MOTEHIIAHOIO AiarHOC-
TUYHOTO Ta TeparneBTUYHOIo (hakTopa ocTeornoposy [34].
Miko3M LIKip¥, OCTEONOPO3 YacCTillle CIIOCTEePiraloThCsl y
BaroTOHIKiB, CXWJIBHUX /IO aJKaJlo3y CepeoBUILA i aKTHU-
Balii 1y>kHux ocdaras.

Ilpu moeaHaHHi Miomarii i3 cCOMATOTEHISIMU BaXKJIMBY
poJib BilirpaloTh JiraHAW — MOJEKYJM, $SKi KOHTaKTYy-
IOTh 3 pelenTopaMy, BUKJIMKAIOUM OiOJIOTiYHY peaklliio
a00 0J0KyouM iX (ropMOHM ab0 CEpPOTOHIH-€HOOTEHHUI
nmirann st 5S-HT-peuenrtopis). Ilpu memnpecii yacto cro-
CTEpIraeThcsl BiICYTHICTh CEPOTOHIHY a0O 3HIMKEHA 4yT-

Tom 26, N2 5, 2025

www.mif-ua.com, https://tfrauma-journal.com 51



I OpuriHaAbHi pocAiaXXeHHs / Original Researches

nuBicTh perienTopis [1]. dediuuT jgiranay abo HaJIUIIOK,/
HEeUYTJIMBICTb (AMcOaTaHC) MPU3BOAATL 10 BUHUKHEHHS
naToJIorii (Aerpecisi, TPMBOXHICTb, BereTaTUBHA 1ecTabi-
nmizauis). [lepexpecHa B3aeMoisi HeiipoMeniaTopiB Ta pe-
LIENITOPIB peryyiroe OGasaHc 30yKEHHS Ta TaJbMyBaHHS Y
HEeHPOHHUX Mepexax, HOoro MopylieHHs OB’ s13aHi 3 pi3HU-
MU HEBPOJIOTIYHUMM po3iamzaMu. JlucoamaHc MixX rimkaMmu
BETeTaTMBHOI HEPBOBOI CUCTEMU CTBOPIOE BEreTaTUBHUIA
«IOpTpeT» (CMMMIATOTOHII0 UM BaroTOHil0), iH(opmMaTHUB-
HUM ITOKa3HUKOM SIKOTO € iHIeKC CUMIIaTOBaryCHOI piBHO-
Baru (ICBP) 3a nanumu cniektpaiabHoro anamnizy EKI [1].
«BereratuBHUIA macnmopT» Ta KJIiHIYHY (hDOPMY COMATOIeHii
BU3HayvaloTh 3a Tectamu B.M. Cokpyra [1] Ta iHgeKcom
piBHOBarv BMiCTy CepOTOHiHY i1 rictamiHy B KpoBi (IPBA)
npu 6ioXiMiYHOMY JOCITIKEeHHI KpoBi [1]. Popmy Komop-
OiZIHOCTI BCTAHOBJIIOIOTH 32 BMiCTOM BHYTPIillTHbOKJIITUH-
HOTO KaJbllifo y Bosocci [35]. BoHa yrouHioe «BereTaTuB-
HUIi MacropT», KOPEIIOE 3 MOKA3HUKOM CUMITIATOBAryCHO1
piBHOBAru, IoKa3y€e€ BeKTOPHICTh MOPYILIEHHS IapaMeTpiB
TOMEOKiHEe3y Ta CXUJbHICTb OO0 aapeHEepTiYHUX CEepoTO-
HiH-HAUIMIIKOBUX I1aHiKO-(POOIYHMX YM aleTUJIXOJIi-
HOBMX CEPOTOHIHAESMIIUTHUX TPUBOKHO-AETIPECUBHUX
comaToreHiii. Pi3Hi MexaHi3MM TMOIIKOIKEHHS B OpraHax
MOB’A3YI0Th 3 «BeTeTATUBHUM TaCIIOPTOM» Malli€eHTa: y Ba-
TFOTOHIKiB IOMiHY€E aBTOIMyHHa arpecisi, a y CUMITIaTOTOHi-
KiB — OKMCHUI cTpec [1].

BaroToHiuHi 4M CHMMIIATOTOHIYHI ITapamMeTpd TOMEO-
KiHe3y (OpMYyIOTh KablLiiiaediuuTHy (OCTEOIOpo3) 4Yu
KaJIbLIMHAUTMIIKOBY (aTepoCKiepo3) KOMOPOimHICTh Ta
3aIlyCKaloTh, BiIMOBIAHO, MEXaHi3MM TMOIIKOIXKEHHS KJTi-
TUH 4epe3 aBTOIMYHHY arpeciio Yd OKMCHMIA ctpec. Jis
cucTemMaTu3alii 3alpornoOHOBaHa TOMEOKIHETUYHA KJlacu-
dikanisg mionatii. Ciinx 3a3HaUYMTH, IO Cy4YacHi IMiIXOAN
1o kinacudikartii I3M rpyHTYIOTBCSI Ha KJTiHIYHIM KapTUHI
3 ypaxyBaHHSIM CIielM(pivHUX aBTOAHTUTLJ Ta MaToreHe3y.
IMonin na nmintunmu DM, IMNM, ASS, sIBM, OM 3 ypa-
XYBaHHSIM POJIi aBTOAHTUTLI (aHTU-Jo-1 TOII0) BasKJIMBUIA
1711 (hOpMYyBaHHSI IIPOrHO3Y 3aXBOPIOBAHHSI, peakliiii Ha JIi-
KyBaHHS [36], anme moTpebye 1abopaTopHOl MiarHOCTUKM.
Po3pi3HsA0Th MiATUIN MioMAaTiii 3 ypaxyBaHHSIM XapaKTe-
PUCTHUK TIepediry, CepoJIoOriYyHMX MapKepiB Ta TiCTOJOriu-
HUX XapaKTepUCTUK, IO CIPUSIE OUIbII TOYHOMY JiarHO-
3y Ta iHIMBimyaji3oBaHOMY TiAXOAy A0 JikyBaHHS [37].
denorunosuit minxig 10 kiacudikariiii Mionarii BpaxoBye
03HaKHW BereTaTMBHOI IUChYHKILii, CHMIITOMU Ta aBTOHOM -
Hi npodini pizHUX dopM, BKIIIOYAIOYM MITOXOH/piabHi,
MeTaboITiuHi Ta 3amanbHi BapianTu [38]. Ha ocHOBI mpo-
BEeICHUX paHillle JOCiIKEeHb 3alpOIIOHOBaHA TOMEOKiHe-
TUYHa Kiacudikallisgs mionaTiii K TUMOBOTO KJIiHIYHOTO
CUHIpOMY Ha 0a3i «BereTaTUBHOIO IIacIiopTa», (opMu
KOMOpOigHOCTI Ta romeokiHedy [39]. OuiHky 36asaHco-
BaHOCTI IapaMeTpiB TOMeoKiHe3y (CUCTeMU-aHTUCUCTEe-
MU) MPOBOAWIMN 3 TMO3UIIII «peabiyiTaliiiHOro myatizmy»
3a iHIeKkcaMu ix piBHoBaru: Giosioriunux amiHiB (IPBA);
okucHIoBaJbHUX cucteM (IPOC); BMicTy KataGosiuHuX i
anabomiunnx ropmoHiB (IPKAT'), akTuBHOCTI KHUCIMX Ta
nyskHux pocdaras (IPKJID), siki BU3HaUYaIM 3a CIiBBiIHO-
1eHHsIM HopMoBaHuX BeauurH [1]. [1pu 3nauenni IPKAT
< 1,0 Ta IKJI® < 1,0 BU3HA4YarOTh JOMiHYBaHHS aHA0OIiu-

HUX TOPMOHIB, 3ajy>kK€He CepeloBUIllEe, aKTUBALIIO JyXK-
HUX ¢ocdaTas Ta CXUIBHICTh 0 OCTEONOPO3Y MPHU Kallb-
uiinediunTHin KoMopoinHocti, a IPBA < 1,0 BKazyBaiu
Ha aBTOiMYHHY arpecitoo. 3HaueHHs1 [IPKAT > 1,0 ta [POC
> 1,0 BimoOpaxkayo MOCUJIEHHS KaTabomi3My i MeXaHi3Mu1
TOLIKO/IKEHHST yepe3 okucHuil crpec. [IposeneHi mocii-
IDKeHHST Jajad 3MOIY BU3HAUUTH iH(MOPMATHBHI ITOKa3-
HUKU «BETeTaTUBHOTO TMAaclopTa» Malli€eHTa, BU3HAUYUTH
BaroTOHIYHMI Ta CUMIIATOTOHIYHUI TOMEOKiHe3, ¢opMy
Mionartii Ta KoMopOigHOoCcTi. CUMMIATOTOHIKM (OCHOBHUIA
MeIiaToOp — HOPaJApPeHasliH) CXWIbHI 10 KaJbLIiHHAUTUIII-
KOBOI KOMOPOIZHOCTI (aTepoCKJIepo3y), alpeHepriuHux,
CEpPOTOHIH-HAUIMIIIKOBUX TaHiKO-(POOIYHMX comaTore-
Hiil, MTOMiHyBaHHsI KaTaOOJiYHUX TOPMOHIB, alUI03y Ta
iMyHOIEDIIMTHUX CTaHiB, IO MiATBEPIXKYIOTh PE3yIbTaTh
CIEeKTPAJIbHOTO aHaJli3y CEPLEBOrO PUTMY, MCUXOJIOTiUYHE
TeCTyBaHHS Ta iHASKCH piBHOBAIW MapaMeTPiB TOMEOKiHe-
3y [1]. Po3BuBaIoTbcs «ilIeMidHi» OKMCHI ITOIIKOIKEHHS
B CepLIeBO-CYIMHHIl Ta M’SI30Bili cucTeMax Ha TJIi aTepo-
CKJIepo3y («cepoHeraTMBHa cracTUYHa Miomarisi»). Baro-
TOHIKM (OCHOBHUI MeaiaTop — aleTUJIXOJiH) CXWIbHI 10
KaubliiiaedinuTHOi KOMOpOinHOCTI (ocTeomnoposy), Io-
€IHaHOI 3 alleTUJIXOJIHOBUMM, CEPOTOHIHAEDIUTHUMU
TPUBOXHO-/IEIPECUBHUMU COMATOTEHisIMM, JOMiHyBaH-
HSIM aHaOOJIIYHUX TOPMOHIB, aJlepri€lo, ajakaao3oM, sKi
3aITyCKaloTh MEXaHi3MU aBTOIMYHHOI arpecii i IopyIIeH-
HS BEHO3HOTO BIiITOKY 3 (DOPMYBAHHSIM «CEPOMO3UTUB-
HOI TiMOTOHIYHOI MionaTii». OTpUMaHi 3aKOHOMIPHOCTI i1
TiCHUI KOpeJsIUiiiHuiA 3B’SI30K IapaMeTpiB pi3HUX hopm
Miomnarii 3 «BEreTaTUBHUM IMacCMOPTOM» IMiATBEPAXKYBAIU
«BEreTOrOMEOKiHEeTUYHY TEeOpilo MaToJIOTii», sKa Bigo-
Opakajia eBOJIIOLII0 KOHLEMIiT cTpecy, (hopMyBaHHSI JIMC-
aganTauii [1].

IHbOpMaTUBHUMM BUSIBUIIMCS TTOKA3HUKU KaJIbLIiI0 y BO-
JIocci, SIKi peKOMEH/I0BaHi [Is1 BAZHAYEHHSI «BEreTaTUBHOTO
IacIiopTa» i MaToreHeTUIHOI (DOpMM MioTaTii. 3aIIpOIIOHO-
BaHa KaJbliiinegilMTHA Ta KaJbLiHHAIIMIIKOBA KOMOp-
OimHicTb maja 3Mory 00’€IHaTH TUIIOBI KJIiHiUYHI CUHIPOMU
3 €IMHUM TMaTOT€HE30M i BUIUIMTU BiIMOBIIHO «TiMOTOHIY-
Hy» Ta «CIlaCTU4YHY» MionaTito. [1pu nomiHyI0Uiii cummnaTo-
TOHII TTOIIKOMIKEHHS M’sI3iB BiOyBa€ThCS Yepe3 MeXaHi3MU
OKHVICHOTO CTpPECY i KaJbli€BOrO aroITo3y, a MpW BaroToHil
CIIOCTEPIraroTh 3aITyCK aBTOIMYHHOI arpecii [1].

PospobieHa romeokiHeTM4Ha Kiacudikallis miomnaTiit
3TiTHO 3 «BeTEeTATUBHUM TIACITIOPTOM», sIKa € OCHOBOIO KJTi-
HiK0-peabimiTaliiiHO-(QyHKIIOHAJIBHOTO JiarHO3Y:

1. 3a emionoeiunumu o3nakamu:

1.1. [lepBuHHa eeromunoga mionamis.

1.2. BropunHa genomunosa mionamis: ek3oreHHa (6io-
JIoriyHa, iH(eKI1iiiHa, BipycHa, MiKo3Ha, XiMiuyHa, (piznyHa
AT’) Ta eHgoreHHa (MOpyILIEeHHS MapaMeTpiB TOMEOKIiHEe3y).

2. 3anexcHo 6i0 nopyuieHb Ha CUCEMHOMY Di6HI peeyasuii
20MeoKiHe3y 3a iHdeKcamu pieHoGazuU CUCMeMU-AHMUCUCTNEMU.

2.1. Jlucnespomuuna mionamis (1atojoris HEPBOBO-
M’SI30BOTO IEPeXOay, MOEAHAHA 3 IICUXO0- i COMAaTOTeHI€E0):

2.1.1. Baecomoniuna ayemuaxoninosa, mpoghomponua mio-
namis/miacmeniss Ha mai cepomonindehiuumuux, Mmpueoic-
HO-0enpecusHUx cOMamoeeHiil, nicas 2emopaziyHo2o iHcyabmy
(nenpecuBHi ctanu, IPBA < 1,0);

52 TpaBMma, ISSN 1608-1706 (print), ISSN 2307-1397 (online)

Tom 26, N2 5, 2025



OpuriHaAbHI pocAiaXXeHHs / Original Researches I

2.1.2. Cumnamomoniuna adpenepeiuna, epeomponHa Mi-
onamis,/miacmenis Ha mai cepomMoHIH-HAOAUUWKOBUX MAHIA-
KAAbHO-NAHIKO-Qo0iuHUX peaKyiil, nicas iulemiuHo2o iHCy1b-
my, ingpapkmy miokapoa (ictepist, po6ii, IPBA > 1,0).

2.2. luceopmonanvua mionamis:

2.2.1. Topmono-anaboniuna (cmpecaimimyroua) mionamis,
noeonana 3 incyninopesucmenmuum CXI'ma MIIC i3 abco-
AHOMHOI0 ecmpo2er080io Hedocmamuicmio Ha TIIi TIPUXOBa-
HOI HETOCTAaTHOCTI HAaTHMUPKOBMX 3aJI03, TIlIOTUPEO3y i
nucoBapianbHuX posnanis Toio (IPKAT < 1,0);

2.2.2. Topmono-kamaboniuna (cmpecinoykyrua) miona-
mis, noeonana 3 incyninodegiyumuum CXI, mupeomoxcuxo-
3om ma MIIC 3 8i0HOCHOW ecmpo2eH080H) HeOOCMAamHiCHio
mowo (IPKAT > 1,0).

2.3. lucimynna mionamis:

2.3.1. Anepeiuna ceponozumugna mionamis Ha TJ1i Baroto-
Hii, KOJIareH03iB, aBTOIMYHHMX JepPMO- i1 apTpomariit (iH-
nexc gyramBocTi imyHHoI cuctemu (I4YIC) < 1,0);

2.3.2. Imynodeghiuummna ceponecamuena mionamis iz cum-
namomoniyHum acmmamuunum cunopomom (I91C > 1,0).

2.4. lucmemaboniuna mionamis:

2.4.1. Aakanosna, mpogomponna, kasvyiidediyumua (Ha
mai ocmeonoposy, mikosis) mionamis (IPKJI® < 1,0; IPOC
<'1,0), moeaHaHa 3 TUCMETaOOTIYHUMHU aJIKaJIO3HUMHU ap-
TpO- I IepMOIIaTiIMU, OCTEOTIOPO30M;

2.4.2. AyudosHna, epeomponHa, KarvbyiliHaoauwkosa (Ha
mai amepockaeposy) mionamis, TIOEAHAHA C TUCMETA0O0Tiu-
HUMU allUIO3HUMU apTpo- i IEPMOIIATISIMH, aTEPOCKIIEPO-
3om (IPKJI® > 1,0; IPOC > 1,0).

3. OpeanHuil piseHb eOMeOKIiHe3y: Namoaoeiss ONOPHO-py-
X06020 anapamy 3 npoGiOHUMU CUHOPOMAMU OP2AHHOI Hedo-
cmamHocmi ma nopyuleHHAMU KPOGOMOKY:

3. 1. Jucyupkyasmopra mionamis npu NOpyuleHHi Kpoeo-
o0iey il MIKpoOUUpKyAsauii:

3.1.1. Mionamis, noednana 3 06 ’em3zanexncroro Al, nopy-
WEeHHAM 8eHO3HO020 8i0MOKY («3aCTiliHi» M 131 Ha TJIi Bapu-
KO3HOI XBOpPOOM, OCTEOIIOPO3Y);

3.1.2. Mionamisa, noednana 3 einepaneiomeH3uHO800 CUM-
namoadpenanosoio AI, nopyuennam apmepianrbHo2o npumo-
Ky («imeMmiuyHi» M’SI3M Ha TJi aTepockiaepo3y). MionaTis
€ TUMOBUM KJIIHIYHMM CHUHAPOMOM i TPAIISIETLCS SIK B
dopMi camocTiitHOro 3axBoproBaHHS (ITPU T€HHUX MO-
PYIIEHHSIX), TaK i € KOMOPOIZHUM CTAHOM TP TaTOJIOTIT
BHYTPIIIIHIX OpPTaHiB.

3.2. Mionamis npu namosnoeii cepyego-cyourHoi cucmemu
ma HUpoK:

3.2.1 Baeomoniuna einomoniuna cepono3umusna miona-
mis Ha TJIi OCTEONOPO3Y i «3aCTIMHMX» OPTraHiB IPU 3aIIyC-
Ky MexaHi3MiB aBToiMmyHHOIi arpecii (IPOC < 1,0);

3.2.2. CumnamomoHiuHa cnacmu4Ha cepoHezamuéHa Mi-
onamis Ha TJIi aTEPOCKIEPO3y Ta «ilIEeMiYHUX» OPraHiB 3
BKJIIOYEHHSIM MEXaHi3MiB OKMCHOTO CTpecy i KajJblli€eBOTO
anonTo3y (IPOC > 1,0);

3.2.3. Heonaacmuuna mionamis (myxJiuHu M’s13iB). He-
noctatHicTh GyHkuii opranis (H® _,) nae smory BusiBUTH
CTYIIiHb aganTaiii (CyOKoMIeHcalis (amanTalifiHui CH-
IPOM); IeKOMIIeHCallis (AucamanTaliiiHu CHHIPOM)).

4. Kaimunnuii pieenv eomeoxinesy: mionamis/m’s13080-
MOHIYHI ehekmu Ha Mmai ducenemeHmo3ie:

4. 1. Jlucenemenmosna mionamis:

4.1.1. Bacomoniuna ducesemenmosHa 2inomouniuna miona-
mis Ha TJIi KaJbUiliaediluuTHOI KOMOpOiaHOCTI (ocTeoro-
po3) — aedinut Ca, Fe, Si, I, Zn, Cr, Li, Co i Hamuiok
K, Mg, Na, V, Mo, Ni, Mn, Cu, Se;

4.1.2. CumnamomoHniuna duceaemeHmo3Ha cCnacmu4Ha mi-
onamis Ha TJIi KaJIbLiMHAIINIIKOBOI KOMOPOiTHOCTI (aTe-
pockiepo3) — Hammmok Ca, Fe, Si, I, Zn, Cr, Li, Co i
nedimur K, Mg, Na, V, Mo, Ni, Mn, Cu, Se.

JluceneMeHTO3 He TiJIbKU 3aIlyCKa€ pO3BUTOK M’SI30BO-
TOHIYHMX e(heKTiB, a i1 € MPOSIBOM MaTOJIOTii M’SI30BOi CUC-
TEMU.

1. IHTepMiTyrounii, MepCcUCTyOUMit JIETKUI Mepeodir mi-
onarii.

2. [TomipHO mepCcUCTYIOUNIA CepeaHbOI TSKKOCTI MiOIIaTil.

3. Tsxxka mepcuctyioua popma Miomarii, yCKIagHeHa
CHMHIpOMaMHU OpTraHHOi HemocTaTHOCTI (muxanbHa, JEII,
HUPKOBa HEIOCTaTHICTh).

3a cmynenem adanmauyii ma QyHKuyionarbHoi Hedocmam-
Hocmi cepyego-cyounnoi cucmemu H®,,

1. ®K-0 — HeMae nopylIeHb (PYHKIIII.

2. ®K-1 — € nerki mopyiueHHs (yHKLI (He Oilblie
25 %).

3. ®K-2 — nomipHe mopyiieHHs ¢GyHKUii (Bix 25 m0
50 %, 6e3 ycKIIaaHEeHB).

4. ®K-3 — 3HauyHe nopyileHHs (GYHKIIIT i3 CUHApOMa-
MU OpraHHOI HefocTaTHOCTI (Bim 51 10 75 %), sike He KOM-
TEHCYETHCS a00 €J1ab0 KOMITEHCYETHCSI.

5. ®K-4 — pizko BupaxeHe i moBHe (rmoHanm 75 %,
yCKJIamHEHe iHCYIbTOM, iH(papKTOM MioKapaa TOIIO) IT0-
pyiIeHHs (pyHKIIiI, 110 He KOMITIEHCYEThHCS.

Miomnaris € TUIIOBUM KJIiHIYHUM IOPYILIEHHSIM, SIKe Bi-
noOpaxkae nucagarnTallilo OIMOPHO-PYyXOBOi CUCTEMHU, IO
BUMAara€ MnpoBeAeHHs KJIiHiKO-TIaTOT€HeTUYHMUX Tapaje-
Jieit. CyyacHi Momisiiv Ha pO3BUTOK MiOMaTii cBiyaTh Npo
BUCOKMIA CTYIiHb B3aEMO3B’SI3Ky MiXX CTAaHOM LIEHTpaJb-
HOI HEpPBOBOI CUCTEMU (B TOMY YHMCJIi BereTaTUBHOI), €H-
JIOKPUHHOIO PETYJIsIlielo, iMyHITeTOM, MeTaboJi3MOM Ta
MOPDOPYHKIIIOHAIBHUM CTaHOM OIIOPHO-PYXOBOI CHC-
TeMH, IO ITOTBEPIKYE «BEreTOrOMEOKIHETUYHY TEOpilo
MaTOJIOTil» i MUKTY€E MOTPedy pOo3IIsaaTy MaTOreHe3 Mio-
MaTii 3 ypaxyBaHHSIM «BereTaTMBHOIO Macroprta», opmMu
TrOMeOKiHe3y Ta KoMopbinHocTi. BaxkirBa KoopauHoBaHa
poboTa LEHTPATbHMUX i MICLIEBUX MEXaHi3MiB MiATPUMKU
M’s130Boro ToHycy. KitoyoBa posib y miaTpumil Ta Bin-
HOBJIEHHI T'PaIiEHTIB iOHIB B TKAHWHAX, 1110 BAXKJIMBO IJIsI
ToHycy M’sa3iB, BimBoguthes Ca*, Na*, K, Cl- ta Box-
HUM KaHamaMm [16]. BeretaruBHa AMCGHYHKINS MTOPYIIYE
B3aEMOJIiI0 KaHaJIiB, CTaH HEPBOBO-M’SI30BOTO TMEPEXOY.
VY BaroToHikiB BUHUKAIOTh MpodJeMu 3 (YHKIIIOHYBaH-
Ham K*-Na*-kaHalliB, y CUMMATOTOHIKiB — MpobeMu 3
Ca?"-xaHallaMu, 110 TIOB’SI3YIOTb 3 JOMiHYyBaHHSIM, Bil-
MOBIIHO, ALETWIXOJIHY i HopaapeHaiHy. CBiii BKJIag B
€JICKTPOJIITHUI JucOaTaHC pOOUTH MiABUIIEHUN BMICT
HEaKTUBHOTO iHCYJIIHY Y BaroTOHIKiB IIpY HAsSBHOCTI iH-
CYJIIHOPE3UCTEHTHOCTi, IO ITiABMIINYE piBeHb BHYTPIlII-
HpokiIiTuHHOrO K*, dhopmyroun ankanos [1]. Ha t1i Baro-
TOHil PO3BMBAETHCS TIMIOTOHIYHA CEPOMO3UTHMBHA (hopma
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Miomarii, IMoenHaHOI caMme 3 ceporo3uTuBHUM PA, saxi
CTAHOBJISITH OMOPHO-PYXOBY CUCTEMY, MPU CUMITATOTOHIT
BU3HAYAIOTh CMIACTUYHY CEPOHETaTUBHY KaJlbLiHHAITUIII -
KOBY Miomarito, 10 MOTpedye iHAMBIIYyaJIbHOIO IiIXOMy
B peaOiJtiTaliii 3 ypaxyBaHHSIM «BEreTaTHUBHOIO TaCIopTa»
MalnieHTa Ta MeXaHi3MiB MTOIIKOKeHHS. BusHaueHHs «Be-
TeTaTUBHOTO IMacIopTa», MeXaHi3My TaToreHesy (GeHo- Ta
€HIOTUIIIB MiOIIaTii, KJIFOYOBUX OioMapKepiB Jaaud 3MOIY
BCTAaHOBUTU TMOPYIIEHHS IapaMeTpiB TOMEOKiHe3y, pPOo3-
pobuTu Kiaacu@ikalliio Ta TeXHiKy TOMEeOKiHETUYHOTO A~
XxaHH$ 3a MymtaxmeroBuM — CokpyTtom [40]. qudepeH-
HiAHWMT miaxia y peabitiTallii mamieHTiB 3 MioIaTi€lo Cifg
3aCTOCOBYBATHU 3 ypaxyBaHHSIM MeXaHi3MiB MMOILIKOKEHHSI
TKaHUH/KJIITUH 4Yepe3 aBTOIMyHHY arpecito UM OKMCHMI
cTpec, «KaJblieBUii anonTo3» [ 1], siKi iexaTh B OCHOBI pi3-
HUX (eHOTUMIB Miomnarii. JI1s1 OLIiHKKM BereTaTUBHOIL AUC-
¢yHKIil iHQOpMAaTUBHUM BHSIBUBCS IHIEKC CHMIIaTOBA-
TYCHOI piBHOBAru, 1110 Ia€ 3MOTY PeKOMEH1yBaTH MOT0 ISt
BCTaHOBJICHHsI (P)OPMM MiOIIaTii. ¥ BarOTOHIKiB rinoTOHIYHA
ceporno3uTtrBHa (popma PA i miomnartii yacTo MoeaHY€ETHCS 3
00’em3anexHoro Al'; MITC 3 aGCoII0THOI €CTPOTeHOBOKO
HEJOCTaTHICTIO y XIiHOK; iHcy’diHope3ucTeHTHUM CXT;
aleTUIIXOJIIHOBOIO CEPOTOHIHAE(MIIMTHOIO TPUBOXHO-IE-
MIPECUBHOIO COMATOTEHIE€0. ¥ CMMIIATOTOHIKIB CITACTUYHA
cepoHeraTuBHa popma PA i miomatii crioctepira€Tbest IIpu
cumrnaroaapeHanosiit Al'; MIIC i3 BiTHOCHOO ecTporeHo-
BOIO HeIOCTaTHICTIO; iHcymiHoaedinmtHoMy CXI Ta anpe-
HEPriyHUX CEePOTOHIH-HAIIMIIKOBUX ITaHiKO-(POOIiYHMX
peaxilisx, 110 BU3HAYa€ HEOOXiTHICTh iHIMBIAYaIbHOTO JIi-
KyBaHHs. Barotonis ¢opMye CXUIBHICTD 10 OCTEOIIOPO3Y
(xanpLiiiaediluTHa KOMOPOIIHICTh) 32 paXyHOK aKTUBALil
nyxHux ocdaras, a CHMIATOTOHISI BUBHAYAE CXUIbHICTh
JI0 aTepOCKIIepO3y, Yepe3 3aKUCIEeHE cepeloBUIIE i aKTh-
Ballito kuciaux docdaras, 110 MOTpeOYE BiAMOBITHUX ITi/I-
XO[IiB 3 TIpM3HAYEHHSI TIperapariB Kabllito. BusiieHi 3a-
KOHOMIPHOCTI I B3aEMO3B’SI3KM ITapaMeTPiB TOMEOKiHE3y
Ny 3MOTY BUIISITA AUCHEBPOTUYHY, AMCTOPMOHAJIBHY,
MUCIMYHHY, TUCMETa0O0IiuHYy, AUMCUUPKYJISITOPHY Ta quCe-
JIEMEHTO3HY Miomariio [1]. BaxkiuBa posb 3amajeHHs i Ma-
KpodariB y matoreHe3i Miomnariii 3 DM/PM ta PA nukrye
BUKOpUCTaHHS iHribiTopiB JAK (TohauutnHio, 6GapuimTi-
Hi0, pykconiTuHi0). Cepenne 3HmkeHHst CDASI (iHmekc
AKTUBHOCTI JepMaToMio3uTy) cTtaHoBwiIo no —20 GaniB
[41]. Bcebiuna mporpama craiioHapHOi peaOiniTaltii ma-
uieHTiB 3 SRP-Mionarieto (KiHesiTepanisi, TuxajibHi Bripa-
BM, OioMexaHiyHa ajmanTailisi, TepareBTUYHA TEXHOJIOTisI)
CIIpSIMOBaHA Ha BiTHOBJICHHSI M’sSI30BO1 CHJIM, O0OCATY PYXiB
Ta MOBCSIKIECHHOI MisZIbHOCTI. I1poTarom 4 TUXKHIB aKTUB-
HOI Tepaltii Mali€eHTU D0CITaIu 3HAaYHOIO IOJIIIIeHHS 3a
mwkanoo FIM Ta BigHOBMIOBaNM He3asiexxHicTh 11t ADL
[42]. TomeokiHeTMuHAa Kiaacudikallist MionaTii 3 ypaxyBaH-
HSIM «BEreTaTMBHOIO macrnopra» i ¢opMu KOMOPOiTHOCTI
JIEXXWTh B OCHOBI iHHOBaLIiHHUX TECTiB 3 iX BU3HAYEHHSI, 1110
Jla€ 3MOTY BCTAHOBUTH peadisliTalliiiHUil JiarHO3 Ta Tepei-
0auyuTH peadiyiTaliiiHy TaKTUKY. 3apOIOHOBaHA TeXHiKa
TOMEOKiHETUYHOTO nuxaHHs 3a MymiaxmeroBum — Co-
KPYTOM peajli3ye CBiil BIUIMB 4epe3 OITHMIi3allilo Iapa-
MeTpiB romeokiHe3y [40]. TpeHyBaHHSI TUXaJIbHUX M SI3iB
3HAYHO MOKpAIIYy€E iXHIO CUIy Ta BUTPUBAJIICTh, TUXATbHY

dyukuiro (FVC, MIP/MEP) ta sKicTb XUTTS y NALli€HTIB 3
MionaTi€to Ta iHIIMMU HEPBOBO-M SI30BUMU MATOJIOTiSIMU.
JuxanpHa TiMHAcTMKa — Oe3rneuyHuid, aje epeKTUBHUIA
METOJ pealbiiTallii mpyu MiomaTUYHUX cuHIpoMax [43].
BocbmuTmkHeBa Tiporpama TpeHYBaHb IMXATbHUX M’SI3iB
BIOMa y TAILIE€HTIB 3 MIOIATI€EI0 MOKpaIIija MaKCUMalb-
Hui TMCK Bauxy (Bim 43,0 + 15,9 mo 47,0 + 16,6 cm H O,
p =0,019) 6e3 epexTty maredo [44].

BUCHOBKMU

1. ¥V maTtoreHesi MiomaTii BaxJIMBY pOJIb Bifirpa€ «Be-
reTaTUBHUI MacnopT», MOPYLIEHHS MapamMeTpiB ToMeo-
KiHe3y Ta KOMOpOigHiCTh. BaroTtoHiuHuii romeokiHes Ta
KajpliliaedinuTHa KOMOPOiAHICTb (DOPMYIOTh IMaTOTeHe3
TiITOTOHIYHOI CepONMO3UTUBHOI MiOIarTii, MOEAHAHOI 3 ce-
POITO3UTUBHUM PEBMATOIMHUM apTPUTOM, aJKaJIO3HUM
MeHonay3aibHUM cuHapoMoM (MIIC) 3 abGcomoTHOO
€CTPOTEHOBOI0 HEMIOCTATHICTIO; IHCYJIiIHOPE3UCTEHTHUM
CHHIPOMOM XPOHIYHOI TillepIiliKeMii Ta alle THIXOJiHOBOIO
CEepOTOHIHASMIIIMTHOIO TPUBOXHO-ICIIPECUBHOIO COMa-
TOTEHIi€I0 Uyepe3 3aIlyCcK aBTOiMyHHOI arpecii. CumMmaToTo-
HiYHMI TOMEOKiHe3, KaJblliiHAIJIUIIIKOBAa KOMOPOiAHICTh
JIeXKaTh B OCHOBI «CITACTUYHOI» CEpOHEraTMBHOI MioIlaTii,
MOEJHAHOI 3 CEPOHETaTUBHUM PEBMATOITHUM apTPUTOM,
auuno3HuM MITC 3 BiIHOCHOIO €CTPOreHOBOIO HEMOCTAT-
HicTio; iHcyniHoaedinuTHUM CXI Ta anpeHepriyHUMHU ce-
POTOHIH-HAUTUIIIKOBUMU TaHiKO-(POOIYHUMHU peakilisiMu
4yepes OKMCHE Ta Kasblli€Be MOLIKOIKEHHS.

2. IlpoBeneHa KIIiHIKO-TIATOTEHETWYHA Iapajieib Mi-
omaTii maja 3MOry BUAUIMTHU ii (hOpMU: OUCHEBPOTUYHY,
IUCTOPMOHAJIbHY, IMCIMyHHY, IMCMeTaOOJiyHy, HuC-
LIUPKYJIITOPHY Ta AMCEJIEMEHTO3HY; pO3POOUTU TOMEOKi-
HETUYHY Kjacudikallilo miornarii Ha 0a3i «BereTaTUBHOIO
racropTa», MopyleHHs mapaMeTpiB roMeokiHe3y i popMu
KOMOPOITHOCTI. 3 OrJIsily Ha TOMEOKIiHETUYHY Kiacudika-
1[i10 MiomaTii po3po0JeHi KJIiHIYHI TECTU BUZHAYEHHS «Be-
reTaTUBHOIO Macropra», (OpMM COMATOTEHii i TMUITOBUX
KJIIHIYHUX CUHIPOMIB, 1110 Ja€ 3MOTY BCTAHOBUTHU pealdi-
JITAiHWI 1iaTHO3 Ta IIPOBOAUTH AUXAIbHY FIMHACTUKY.

KoHnduikr inTepeciB. ABropu 3asIBIAsIIOTH PO BiACYT-
HiCTb KOH(JIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
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Homeokinetic classification of myopathy

Abstract. Background. The prevalence of various forms of con-
genital and acquired myopathy is increasing in different countries.
The incidence of congenital myopathy alone ranges from 0.08 to
2.76 per 100,000 population. The diagnosis of muscular pathology
includes muscle manual testing to assess their strength (0—5 points)
with subsequent determination of myopathy pathogenesis, the av-
erage delay in diagnosis of which is associated with primary care
barriers and clinical reasons for the delay, the lack of high-quality
patient examination and low level of awareness among doctors.
Classification by biopsy results is inferior to modern genetics, it is
important to assess the contribution of each subtype to comorbidity
in multi-syndromic conditions (including autonomic dysfunction).
Violations of autonomic regulation, homeokinesis parameters are
important in myopathy pathogenesis. The purpose was to deter-
mine the clinical and pathogenetic forms of myopathy, to develop a

classification taking into account the “autonomic passport” and to
propose rehabilitation measures. Material and methods. The basic
results for the classification were obtained by using modern inves-
tigation methods at the following clinical departments: trauma and
orthopedics; family, rehabilitation and sports medicine of Donetsk
National Medical University (CRL). Fifty-two patients with my-
opathy combined with rheumatoid arthritis (seropositive and se-
ronegative forms) were divided into two groups according to the
data of spectral analysis of the heart rate variability and automated
determination of homeokinesis parameters and the “autonomic
passport”. To determine the form of comorbidity, the level of intra-
cellular calcium in the blood and hair was studied by the method of
hair spectral analysis. Homeokinesis parameters were assessed using
their balance indices: biological amines; oxidative systems; content
of catabolic and anabolic hormones; cortisol and insulin; acid and
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alkaline phosphatases activity, which were determined by the ratio
of normalized values. Results. The conducted investigation allowed
determining informative indicators of the patient’s “autonomic
passport”, to evaluate vagotonic and sympathotonic homeokinesis.
Vagotonic homeokinesis and calcium-deficient comorbidity form
the pathogenesis of hypotonic seropositive myopathy combined
with seropositive rheumatoid arthritis, alkalosis menopausal syn-
drome with absolute estrogen deficiency; insulin-resistant chronic
hyperglycemia syndrome and acetylcholine serotonin-deficient
anxiety-depressive somatogeny due to the launch of autoimmune
aggression. Sympathotonic homeokinesis, calcium-excessive co-
morbidity underlie “spastic” seronegative myopathy combined
with seronegative rheumatoid arthritis, acidotic menopausal syn-
drome with relative estrogen deficiency; insulin-deficient chronic
hyperglycemia syndrome and adrenergic serotonin-excessive panic-

phobic reactions due to oxidative and calcium damage. Conclusions.
The conducted clinical and pathogenetic comparison of myopathy
allowed distinguishing its forms: dysneurotic, dyshormonal, dysim-
mune, dysmetabolic, dyscirculatory and diselementosis; to develop
and submit for discussion a homeokinetic/pathogenetic classifica-
tion of myopathy based on the “autonomic passport”, violations of
homeokinesis parameters and forms of comorbidity. Given the ho-
meoKkinetic classification of myopathy, clinical tests were developed
to determine the “autonomic passport”, the form of somatogenies,
and typical clinical syndromes, which allows for a rehabilitation di-
agnosis and breathing exercises.

Keywords: myopathy; classification; myasthenia; myotonic syn-
drome; spastic syndrome; tremor syndrome; Parkinson’s syndrome;
comorbidity; homeokinesis; “autonomic passport”; somatogeny;
breathing exercises
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The impact of full-scale war on disease dynamics
and public health in Ukraine

Abstract. Background. The article provides a comparative analysis on the incidence and prevalence of
diseases among the population of Ukraine during the full-scale war. According to data from the World Health
Organization, the prolonged war in our country has caused significant degradation of the healthcare system,
especially in the eastern and southern regions. This is due fo extensive damage fo medical infrastructure, the
outflow of qualified medical personnel, and the deterioration of demographic indicators — a decline in birth
rates and an increase in mortality and morbidity. Of particular concern is an increase in cases of both infectious
and non-infectious diseases, which requires urgent adapftation of the healthcare system fo the conditions of
martial law and post-war recovery. The purpose was to identify and analyze morbidity indicators among the
Ukrainian population during full-scale war, study health determinants, and develop preventive measures o ad-
dress this problem. Materials and methods. The study used materials from the State Statistics Service of Ukraine
and the Medical Statistics Center of the Ministry of Health of Ukraine for 2022-2023. The work employed content
analysis of domestic and foreign scientific sources, bibliosemantic, analytical, and statistical research methods.
Conclusions. In view of the above, the formation of effective state and regional policies in the field of reproduc-
tive health is a critically necessary step for preserving Ukraine’s demographic potential, ensuring its sustainable
development in the future, and the creation of multisectoral preventive measures targeting vulnerable groups is
critically important for preserving and strengthening the health of the nation.

Keywords: morbidity; full-scale war; intersectoral approach; healthcare facilities; health determinants; disease

prevention

Introduction

The full-scale military invasion of Ukraine by the russian
federation caused large-scale demographic shifts, including
significant migration of the population to European Union
countries. A large proportion of those who left Ukraine were
medical workers, which significantly complicated access to
medical services in regions directly adjacent to the active com-
bat zone. This dynamic had a negative impact on both the vo-
lume and quality of medical care provided in frontline areas [1].

According to data from the World Health Organization
(WHO), as of 2022, the war has caused significant degra-
dation of the healthcare system in the eastern and southern
regions of Ukraine, due to both damage to medical infra-

structure and the outflow of qualified personnel. The Minis-
try of Health of Ukraine also emphasizes that the emigration
of medical professionals has significantly exceeded pre-war
levels, especially among primary care specialists, and that
the shortage of personnel in wartime conditions complicates
the implementation of basic medical care programs in the
healthcare sector [1, 2].

The full-scale invasion of Ukraine by the russian federa-
tion has caused a massive humanitarian crisis that has af-
fected all areas of life. Significant human losses, destruction
of civilian infrastructure and healthcare systems, as well as
threats to security have led to the mass displacement of civi-
lians both within the country and beyond its borders.
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According to the Office of the United Nations High Com-
missioner for Refugees, as of February 2023, more than 8
million Ukrainian citizens had found refuge in European
countries, of whom approximately 4.8 million were officially
registered as temporarily protected people. Most of them —
86.0 % — were women and children, which indicates the
vulnerability of these categories to the consequences of the
conflict and the need for targeted social and psychological
support [3, 4].

Internal displacement of the population has reached sig-
nificant proportions. According to data from the National
Social Service of Ukraine, at the beginning of 2023, the
number of internally displaced people reached approxi-
mately 4.9 million. Most of them (over 70 %) came from the
eastern regions of Ukraine, which were affected by intense
fighting, and another 14 % came from the southern regions.
The geography of displacement shows the migration burden
on the western regions of the country, where a significant
part of humanitarian and medical aid is concentrated [5].

The war also had a significant impact on the functioning
of the healthcare system. With the start of full-scale hostili-
ties in 2022, a decrease in morbidity rates was recorded in
almost all nosological categories. This is due to limited ac-
cess to medical services for the population following damage
or destruction of healthcare facilities, forced migration, and
the prioritization of survival over health issues. However,
already in 2023, there was an increase in morbidity rates,
which is likely due to the gradual resumption of medical fa-
cilities, adaptation to martial law conditions, and the return
of the population to their usual pattern of seeking medical
care. During the full-scale war, 1,984 medical facilities were
damaged and 301 of them were completely destroyed. By
the beginning of 2025, 964 medical facilities had been com-
pletely or partially restored (of which 594 were completely
restored and 370 were partially restored) [6, 7].

These trends point to the need to integrate public health
strategies into emergency response systems. They also high-
light the importance of a cross-sectoral approach that in-
cludes medical, social, and psychological interventions to
support both displaced populations and the communities
that host them.

Since the quality of medical care directly correlates with the
level of qualified medical personnel in the healthcare system,
the problem of staff shortages, which has been observed in
Ukraine during the recent years of full-scale war, is of particu-
lar importance. The reduction in the number of permanent po-
sitions for doctors and nursing staff, as well as the decline in the
actual number of medical workers, the growing gap between
the number of permanent positions and occupied positions
combined with an aging population and the outflow of young
people from the medical field threatens to further worsen the
staffing potential of Ukrainian healthcare system [8, 9].

Changes in the demographic structure of the population,
in particular the decline in the proportion of young people
and the general aging of medical personnel, greatly com-
plicate the renewal of the workforce. These processes are
exacerbated by the labor migration of medical specialists,
low motivation, and professional burnout among healthcare
workers [10].

In the context of epidemic surveillance, it should be noted
that the epidemic process of infectious diseases in Ukraine in
recent years has been characterized by the presence of both
sporadic cases and group diseases and outbreaks, which has
complicated the situation in certain regions [1].

As in previous years, acute respiratory viral infections, in-
cluding influenza, as well as viral hepatitis, acute intestinal
infections (All), tuberculosis (TB), and diseases controlled
by specific immunoprophylaxis (e.g., measles, whooping
cough), indicate the need to strengthen immunoprophylaxis
programs and increase vaccination coverage [1, 11].

Thus, the shortage of medical personnel combined with
the high infectious load on the healthcare system requires
comprehensive solutions that involve not only improving
the level of professional training and motivation of medi-
cal workers, but also reforming staffing policies, taking into
account demographic challenges and the epidemiological
situation [12, 13].

Among the key epidemiological trends, a steady increase
in the incidence of malignant neoplasms, particularly in the
southeastern regions of Ukraine, deserves special attention.
According to data from the National Cancer Registry of
Ukraine, these regions have elevated levels of both primary
incidence and overall cancer mortality, indicating a poten-
tial regional imbalance in access to preventive, therapeutic,
and diagnostic services and a sharp deterioration in the en-
vironment [1, 2].

Thus, the data presented underscore the relevance
of scientific analysis of disease prevention issues and the
need to strengthen primary prevention and early detection
measures, with a particular focus on regional and gender
aspects.

Purpose. To identify and analyze morbidity rates among
the Ukrainian population during full-scale war, analyze
health determinants, and develop preventive measures to
address this problem.

Materials and methods

The study used materials from the State Statistics Service
of Ukraine and the Medical Statistics Center of the Ministry
of Health of Ukraine for 2022—2023. The work employed
content analysis of domestic and foreign scientific sources,
bibliosemantic, analytical, and statistical research methods.

Data availability. The datasets used and/or analyzed in
the current study are open to the corresponding author upon
reasonable request.

Results and discussion

The full-scale war that has been ongoing in Ukraine since
2022 has had profound and multifaceted consequences for
the physical and mental health of the population. Military
actions have led to a significant increase in morbidity, par-
ticularly chronic, psychosomatic, and stress-induced disor-
ders. The deterioration of living conditions, forced displace-
ment of the population, loss of access to quality medical
care, shortage of medicines, and destruction of medical
infrastructure have significantly complicated the provision
of medical services in both frontline and rear regions of the
country [14].
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According to the WHO data, as a result of the hostili-
ties, millions of Ukrainians have limited or completely lost
access to basic medical services, including primary health-
care. The burden of mental disorders is growing particularly
rapidly: it is expected that one in five Ukrainians will need
psychological or psychiatric help [15, 16].

In addition, war contributes to the exacerbation of non-
communicable diseases, such as cardiovascular, endocrine,
and oncological pathologies, due to chronic stress and dis-
ruptions in treatment and diagnosis. All these factors place
an additional burden on the healthcare system, which ope-
rates in conditions of constant instability and limited re-
sources [17].

Thus, the war in Ukraine has led to a transformation of
the country’s epidemiological profile, threatening not only
the current but also the long-term health of the nation. The
situation requires a systematic response from state and in-
ternational structures aimed at supporting the medical sys-
tem, ensuring continuity of treatment, and implementing
mental health programs.

At the current stage of demographic development,
Ukraine has one of the lowest birth rates among European
countries. Although the general trends in reproductive be-
havior in Ukrainian society are consistent with pan-Euro-
pean trends, the dynamics of birth rates in Ukraine are cha-
racterized by high variability and instability. This indicates
not so much a gradual transformation of the fertility model
as a sensitive reaction of the demographic system to exter-
nal shocks — primarily social upheavals, political instability,
economic crises and military conflicts [18].

The problem has become particularly acute in the con-
text of the full-scale war that began in 2022. Military ac-
tions have not only worsened the overall socio-economic
situation, but also led to a significant deterioration in
medical and demographic indicators. There has been a fur-
ther decline in the birth rate, an increase in reproductive
losses, and an intensification of demographic aging trends
(UNFPA Ukraine, 2023). In this context, the demographic

crisis in Ukraine is not only a consequence of long-term
structural transformations, but also an indicator of the criti-
cal state of public health, which had developed even before
the war and has worsened as a result of the armed conflict
[19, 20].

The current situation with fertility in Ukraine requires
a comprehensive analysis not only from the point of view
of demographic science, but also in terms of medical and
social policy, with an emphasis on strengthening reproduc-
tive health, stabilizing the social environment, and forming
long-term strategies for demographic recovery (Fig. 1).

Ukraine’s demographic dynamics for 2000—2024 show a
steady trend of depopulation, which is due to a number of
socio-economic, political, and medical-biological factors.
One of the main threats to national security and sustainable
development of the state is the decline in birth rates and the
deterioration of the reproductive health of the population
[21, 22].

Over the past decade, the birth rate in Ukraine has fallen
by 40.0 %, which is a critical indicator in the context of na-
tural population reproduction. To ensure simple reproduc-
tion of generations, the total fertility rate must be at least
2.13-2.15. However, in 2021, this indicator was only 1.1,
and according to Ukrainian demographers, it felt to 0.8 in
2023, showing a deep demographic crisis [23, 24].

One of the determining factors in the deterioration of
reproductive health is the full-scale war waged by the rus-
sian federation against Ukraine, which has led to the loss
of homes, mass migration, disruption of access to medical
services, stress factors, etc. Women'’s reproductive health is
also significantly affected by artificial termination of preg-
nancy, which can lead to complications and affect fertility,
the course of future pregnancies, and childbirth [19, 25].

At the same time, it is worth noting the positive trend in
reducing the number of abortions in Ukraine thanks to the
implementation of programs to prevent unplanned preg-
nancies. Thus, the total number of abortions decreased
from 81,448 in 2018 to 44,943 in 2022, and the abortion
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Figure 1. Birth and death rates (per 100,000 population) and natural growth (2000—-2024)
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rate among women of childbearing age decreased from 8.1
to4.3% [1].

The birth rate in Ukraine has been declining since 2010,
but the war has significantly exacerbated this crisis, making
it impossible for a significant part of the population to exer-
cise their reproductive rights. In this regard, it is necessary to
develop and implement multilevel measures aimed at pro-
tecting and restoring the reproductive health of the popula-
tion — both at the state level (through policy documents)
and at the sectoral and intersectoral levels (organizational
and managerial measures, integration of services into the
healthcare system).

In this context, the Global Strategy for Women’s, Chil-
dren’s and Adolescents’ Health for the period up to 2030,
approved by the WHO, should serve as a strategic guideline.
Its key objectives are to ensure universal access to health-
care, education, and reproductive rights, as well as compre-
hensive support for adolescents in reaching their full poten-
tial in adulthood. The strategy aims to integrate services for
all population groups, including vulnerable ones, and sup-
ports a people-centered approach [26].

Over the past decades, Ukraine has seen an unfavorable
trend in overall mortality rates, which have deteriorated sig-
nificantly since the 2010s. This trend has become particu-
larly acute in the context of the russian federation’s armed
aggression, which has been ongoing since 2014, as well as
a result of the COVID-19 pandemic in 2020—2021, which
caused an additional wave of mortality among the popula-
tion [27, 28].

Mortality from non-communicable chronic diseases,
particularly cardiovascular ones, remains one of the main
challenges for public health in Ukraine today. Among them,
coronary heart disease (CHD) is particularly prevalent,
accounting for the largest share of cardiovascular morta-
lity. Ukraine ranks among the highest in Europe in terms
of mortality from CHD, which is several times higher than
similar indicators in Western European countries [9, 29].

A distinctive feature of mortality from CHD is its rapid
increase after the age of 20, reaching peak levels in wor-
king-age and elderly people, significantly exceeding morta-
lity from other cerebrovascular diseases (strokes, transient
ischemic attacks, etc.) in similar age groups. This pattern in-
dicates an unsatisfactory situation with regard to the preven-
tion, early detection, and treatment of the main risk factors
for CHD, which are dominated by hypertension, hypercho-
lesterolemia, low physical activity, smoking, excessive body
weight, and stress factors, including war [30, 31].

With this in mind, systemic public policy measures aimed
at reducing the burden of cardiovascular disease through the
modernization of medical care, the development of cardio-
vascular prevention programs, and the improvement of so-
cioeconomic determinants of public health remain relevant.

An analysis of statistical data for 2022—2024 shows an in-
crease in infectious disease rates in Ukraine, largely due to
military actions, deteriorating living conditions, population
displacement, limited access to medical care, disruptions in
the public health system, and reduced effectiveness of sani-
tary and epidemiological surveillance due to the inability to
monitor the environment in combat zones.
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Figure 2. Incidence rates of All and foodborne
toxic infections in 2023 (per 100,000 population)

In 2023, the incidence of infectious diseases among
the population of Ukraine increased by 2.73 % compared
to 2022: the total rate was 13,148.90 cases per 100,000
population, while in 2022, this rate was 12,668.97 per
100,000 [1].

The highest growth rates were recorded among acute up-
per respiratory tract infections. In particular, in the Kyiv
region, these diseases accounted for 26,307.6 per 100,000
population in 2023, which is 44.1 % higher than in 2022.
In the Zhytomyr region, this figure reached 23,400.47 per
100,000 population (an increase of 20.1 %) [1].

A significant proportion of infectious diseases are All, in
particular those caused by unidentified pathogens, as well
as foodborne toxic infections with an inaccurately deter-
mined etiological factor. In 2023, 28,703 cases of this group
of diseases were registered (70.01 % per 100,000 popula-
tion), which is 24.63 % higher than in 2022 (23,031 cases, or
55.61 % per 100,000) [1].

The highest incidence rates of foodborne infections and
foodborne toxic infections in 2023 were recorded in the fol-
lowing regions (Fig. 2):

— Odessa region — 183.9 per 100,000 population;

— Lviv region — 146.4;

— Vinnytsia region — 141.1.

In contrast, the lowest rates were recorded in the front-
line regions:

— Luhansk region — 0.00 per 100,000 population;

— Donetsk region — 4.74;

— Kherson region — 7.2.

This trend can be explained by the partial or complete
cessation of epidemiological surveillance, limited collection
of statistical data, and the destruction of medical infrastruc-
ture in areas of active combat operations [20].

In 2023, Ukraine recorded 21,701 cases of enteritis, coli-
tis, gastroenteritis, and foodborne toxic infections caused by
other identified pathogens, which is 52.93 cases per 100,000
people. For comparison, in 2022, this figure was 18,484
cases (44.63 per 100,000 population), indicating a 17.40 %
increase in morbidity over the year.

The highest incidence rates for this group of acute intes-
tinal infections in 2023 were recorded in the Khmelnytskyi
(124.67 per 100,000 population), Kyiv (92.33), and Lviv
(91.19) regions. In contrast, the lowest incidence rates were
recorded in regions directly adjacent to the active combat
zone, namely the Luhansk (0.00), Kherson (5.60), and Do-
netsk (13.34). This trend is likely related to limited access to
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medical care and disruption of the epidemiological surveil-
lance system in the context of armed conflict [1].

It is worth highlighting trends of specific nosological
forms in the structure of acute intestinal infections. Thus,
in 2023, there was a significant decrease in the incidence of
rotavirus infection: 3,000 cases (7.32 per 100,000 popula-
tion) compared to 5,581 in 2022 (13.48 per 100,000), which
corresponds to a decrease rate of 46.25 %. This decline is
likely due to a combination of factors, including restrictions
on social contact, changes in the diagnostic system, and
possibly increased immunity among children as a result of
vaccination [1, 32].

A decrease in morbidity was also observed for shigellosis:
from 223 cases (0.54 per 100,000) in 2022 to 192 cases (0.47
per 100,000) in 2023, representing a decrease of 13.90 %. At
the same time, the most alarming trend was for salmonel-
losis: 4,412 cases (10.76 per 100,000 population) were regi-
stered in 2023 compared to 3,195 cases (7.71 per 100,000)
in 2022, which corresponds to an increase of 38.09 %. This
requires further analysis of the causes, including violations
of sanitary control, non-compliance with food storage con-
ditions, and a probable increase in the number of outbreaks
in households and organized groups [1].

Parasitic infections constitute an important group of in-
fectious diseases that have a significant impact on public
health, especially in military personnel. Among them, hel-
minthiasis, particularly ascariasis and enterobiasis, occupy a
special place, remaining the most common parasitic infec-
tions in Ukraine [1].

In 2022, the incidence of ascariasis in Ukraine was 36.85
cases per 100,000 population, and in 2023, this figure in-
creased to 40.56, representing an increase of 8.94 %. Epi-
demiological analysis indicates regional differences in the
prevalence of ascariasis: the highest rates were recorded in
the western and central regions, in particular the Ivano-
Frankivsk (201.64 in 2022 and 223.19 in 2023), Ternopil
(148.25 and 131.87, respectively), Lviv (110.91 and 133.75),
and Vinnytsia regions (107.16 and 123.73) [1].

In contrast, the lowest incidence rates were observed in
frontline regions, which is likely due to both reduced access
to medical care and insufficient diagnosis in wartime con-
ditions. In particular, in 2023, no cases of ascariasis were
recorded in the Luhansk and Kherson regions, while in the
Zaporizhzhia, Donetsk, Kirovohrad, and Mykolaiv regions,
the rates were 0.31, 0.37, 1.67, and 1.74 per 100,000 popula-
tion, respectively [1].

As for enterobiasis, the second most common helmin-
thiasis in Ukraine, there was also an upward trend in the
incidence in 2022—2023. The overall increase was 14.12 %.
The highest rates in both years were recorded in the Volyn
(59.34 and 69.90), Ternopil (59.18 and 69.12), and Vinnyt-
sia (50.20 and 55.11) regions [1].

Similar to the dynamics of ascariasis, the lowest levels of
enterobiasis were recorded in 2023 in the Luhansk (0 cases),
Donetsk (1.04), and Kherson (1.70) regions, which also
correlates with the geography of hostilities [1].

Thus, analysis of helminthiasis incidence in Ukraine
shows clear territorial polarization with a predominance of
incidence in rear regions. At the same time, in areas of ac-

tive combat operations, there is likely to be both underre-
porting and an objective decrease in the registration of cases
due to limited access to epidemiological monitoring.

Among the parasitic diseases registered in Ukraine,
scabies is of particular epidemiological significance, as it
is highly contagious and spreads rapidly in crowded living
conditions. During 2022—2023, Ukraine saw a clear upward
trend in scabies incidence, with a 28.6 % increase in 2023
compared to the previous year. The highest rates were re-
corded in the Odesa (25.51 per 100,000 population), Volyn
(22.48), and Zakarpattia (21.50) regions. At the same time,
the lowest values or complete absence of registered cases
were noted in the Luhansk (0 cases), Kherson (0.60), and
Donetsk (0.17) regions [1].

An analysis of the incidence of other infectious diseases,
particularly salmonella (except typhoid and paratyphoid fe-
ver), rotavirus enteritis, leptospirosis, whooping cough, scar-
let fever, Lyme disease, viral hepatitis, mumps, and infectious
mononucleosis, showed that in 2023, the rates ranged from
1.1t0 25.0 cases per 100,000 population. Other infections had
even lower rates, not exceeding 1.0 per 100,000 [1].

The regional distribution of incidence for most men-
tioned nosologies shows a pattern typical of war: the high-
est rates are recorded in rear regions, where there are better
conditions for diagnosis and epidemiological surveillance,
while in frontline regions the rates are significantly lower,
which is probably due not only to the lower availability of
medical care, but also to disruptions in the epidemiological
surveillance system [1].

In 2022—-2023, some particularly dangerous infectious
diseases weren’t registered in Ukraine at all. For example,
there were no cases of anthrax, Legionnaires’ disease, or-
nithosis, rickettsiosis (including Brill’s disease and spotted
fever), acute poliomyelitis, congenital rubella syndrome, or
carriage of toxigenic strains of diphtheria, cholera, typhoid
and paratyphoid fever, malaria parasites.

During 2022, there were no reported cases of cholera,
paratyphoid fever (A, B, C, and unspecified), or paracough.
However, in 2023, isolated cases of the following dange-
rous diseases were recorded: cholera (1), typhoid fever (1),
paratyphoid A, B, C, and unspecified fever (1), tularemia
(1), brucellosis (2), tetanus (6), diphtheria (1), paratyphoid
fever (4), rabies (1), tick-borne viral encephalitis (1), hemo-
rrhagic fever with renal syndrome (3), rubella (11), malaria
(10), and meningitis caused by H.influenzae (2). These data
indicate that a certain level of epidemiological well-being
has been maintained with regard to a number of particular-
ly dangerous infections. However, the registration of even
isolated cases requires increased attention from the public
health system, in particular with regard to vaccination, sani-
tary and epidemiological surveillance, and preparedness to
respond to potential outbreaks [1, 33].

For the first time in the last decade, a case of cholera was
registered in Ukraine in the summer of 2023 in the Zapo-
rizhzhia region in a child born in 2012. This fact indicates
the potential risks of recirculation of pathogens of particu-
larly dangerous infections in the context of destabilization
of the sanitary and epidemiological situation in regions af-
fected by hostilities.
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Figure 3. Incidence rates of acute and chronic
hepatitis A, B, and C for 2022-2023
(per 100,000 population)

Although most zoonotic infections are not widespread
among the population of Ukraine or the world, they remain
a serious threat to public health due to potential for rapid
spread, complications, and high hospitalization rates. Of
particular concern is an increase in the incidence of Lyme
disease, the most common zoonosis in recent years. In 2023
compared to 2022, the incidence of this infection increased
by 26.74 % [1, 34, 35].

The geographical distribution of Lyme disease cases in-
dicates a clear distinction between regions: the highest rates
are recorded in relatively safe, rear areas — Poltava, Sumy,
Cherkasy, Kyiv, and Vinnytsia. At the same time, the lowest
incidence rates are characteristic of regions directly affec-
ted by hostilities or located near the frontline — Luhansk,
Kherson, Odesa, and Donetsk. This trend can be explained
both by reduced access to medical care and diagnostics in
wartime conditions and by possible underreporting of cases
in areas of active combat [1].

Thus, zoonotic infections, in particular Lyme disease
and cholera, require increased attention from the Ukrainian
public health system, especially in the context of military
aggression, poor sanitary conditions, and environmental
degradation.

The issue of viral hepatitis in Ukraine has remained rele-
vant in recent years. According to official data from the State
Statistics Service of Ukraine, there was a significant increase
in the incidence of viral hepatitis in 2022—2023. The overall
rate for all forms of viral hepatitis increased from 13.94 cases
per 100,000 population in 2022 to 24.26 in 2023, represent-
ing a rise of 72.23 %.

In particular, the incidence rate of acute viral hepatitis A
(dirty hands disease) increased from 0.68 to 2.56 cases per
100,000 population (+274 %). The incidence of acute viral
hepatitis B increased from 1.26 to 1.85 per 100,000 popula-
tion (+46.8 %), and acute viral hepatitis C — from 0.73 to
1.07 cases (+46.6 %) (Fig. 3).

The incidence of chronic viral hepatitis also shows an up-
ward trend: it increased overall from 11.11 to 18.53 cases per
100,000 population (+66.8 %). In particular, chronic hepa-
titis B was registered with a frequency of 2.16 in 2022 and
3.39 in 2023 (+57 %), and chronic hepatitis C — 8.86 and
14.99 cases (+69 %), respectively (Fig. 3) [1].

These data indicate the need to strengthen preventive
measures, monitoring, and improve the system of early di-

agnosis of viral hepatitis in all regions of Ukraine, especially
in the context of acute outbreaks of hepatitis A and a steady
increase in chronic forms of the disease [1].

According to estimates by the WHO, the incidence of TB
in Ukraine in 2022 was about 90 cases per 100,000 popula-
tion. However, routine surveillance data show a significant-
ly lower rate — 45.1 cases per 100,000 in 2022 and 48.4 in
2023. This indicates that approximately 45.0 % of TB cases
remain undetected or unregistered [1].

Between 2018 and 2023, the incidence of tuberculosis in
Ukraine decreased by 22.3 %, from 62.3 cases per 100,000
in 2018 to 48.4 in 2023. The average annual decline in the
incidence for 2013—2023 is approximately 4.0 %, which is
slightly lower than the average for the WHO European Re-
gion (5.0 %) [1, 20].

A sharp decline in the detection and registration of TB
cases in 2020 was associated with a significant burden on the
healthcare system and limited access to medical services for
the population due to the COVID-19 pandemic [36, 37].

In 2023, the incidence of TB, including new cases and re-
lapses, was 48.4 cases per 100,000 population, whichis 7.3 %
higher than in 2022, when the rate was 45.1 per 100,000 [1].

The regional distribution of morbidity clearly illustrates
the impact of military operations on the availability of medi-
cal services to the population. This is particularly noticeable
in areas where part of the territory was under temporary oc-
cupation. The highest TB incidence rates are recorded in
the Dnipropetrovsk (86.1), Kirovohrad (92.1), and Odesa
(99.6) regions. In contrast, the lowest levels are observed in
the Kherson (15.2) and Donetsk (16.1) regions [1].

Changes in tuberculosis incidence vary by region and are
influenced by a number of factors, the most significant of
which is the impact of the military conflict. Although Dni-
propetrovsk region is among the leaders in terms of inci-
dence, there is a downward trend compared to the previ-
ous year. Similarly, in the Kherson region, there has been
a significant decrease in the incidence of 47.0 %, which is
likely due to the temporary occupation, subsequent de-oc-
cupation of territories, and active migration processes.

At the same time, in the Mykolaiv, Sumy, Kharkiv, and
Khmelnytskyi regions, as well as in the city of Kyiv, there
has been a significant increase in TB incidence — more than
30.0 % compared to 2022, which may indicate complicated
epidemiological situation due to disruptions in medical care
and the socio-economic consequences of the war [1].

Thus, the military conflict in Ukraine has a significant
impact on the dynamics of TB incidence, highlighting the
need to strengthen the epidemiological surveillance and
medical support systems in the affected regions.

In 2023, Ukraine saw a significant increase in tuberculo-
sis incidence among children aged 0—14 years — by 40.5 %
compared to 2022. The incidence rate among children is
10.4 per 100,000 population, and the absolute number of
cases increased from 450 to 639. The share of childhood
cases in the overall structure increased from 2.4 % in 2022
t0 3.2 % in 2023, which is below the WHO recommendation
of 5.0—-10.0 %.

An increase in childhood incidence is closely linked to
the deterioration of the epidemic situation among adults
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who are the main source of infection. The overall incidence
rate in the country in 2023 reached 48.4 per 100,000 popu-
lation, placing Ukraine in fourth place in the European re-
gion. The russian federation’s military aggression has signi-
ficantly exacerbated negative trends, affecting the availabil-
ity of medical services and TB control [1, 20].

To effectively curb the growth of morbidity, it is neces-
sary to strengthen measures to detect TB among the adult
population, as well as to use modern diagnostic methods
that facilitate early detection of cases among children.

From 1996 to 2023, Ukraine has been experiencing a con-
centrated stage of the human immunodeficiency virus (HIV)
epidemic characterized by the presence of certain population
groups with elevated seroprevalence rates (> 5 %).

However, in a number of regions, particularly the Dni-
propetrovsk, Donetsk, Kirovohrad, Mykolaiv, Odesa, and
Kherson, there are signs of a mixed-type epidemic form-
ing, as evidenced by HIV prevalence rates among pregnant
women exceeding 1.0 % according to epidemiological mo-
nitoring data, as well as high infection rates in key popula-
tion groups according to the results of biobehavioral studies
[1, 38, 39].

Key populations with high HIV infection rates include:

— individuals who had sex with HIV-infected people,
including heterosexual (7.81 %) and homosexual (11.89 %)
contacts;

— active injecting drug users, among whom seropreva-
lence is approximately 4.7 % [1, 40].

According to data of 2023, HIV seroprevalence among
pregnant women tested for the first time, regardless of gesta-
tional age, was 0.17 %, which is below the critical threshold
of 1.0 % characteristic of mixed epidemics.

The full-scale aggression of the russian federation against
Ukraine led to a significant deterioration in the availability
of HIV prevention, diagnosis, and treatment services, espe-
cially in the southeastern regions of the country. The de-
struction of medical infrastructure, the occupation of part of
the territory, and mass internal displacement of the popula-
tion have created significant challenges for the healthcare
system and the formation of new regional characteristics of
medical service provision [41].

The negative dynamics of the HIV/AIDS epidemic in
Ukraine in 2022—2023 is confirmed by an 11.3 % increase
in the number of new AIDS cases, an 11.9 % increase in
AIDS mortality, and a 14.0 % increase in AIDS mortality
per 100,000 population [1].

According to data of 2023, the highest prevalence of HIV
infection was recorded in the Odesa (1,110.1 per 100,000
population), Dnipropetrovsk (957.9), Mykolaiv (745.8)
regions, and in Kyiv (645.2). The total number of people
living with HIV registered remained stable at 157,435. How-
ever, there was a decrease in the number of HIV cases regi-
stered in certain regions, such as the Kherson (—=9.5 %),
Sumy (=9.0 %), Luhansk (=7.0 %), Donetsk (—5.6 %), and
Odesa (—5.5 %) regions, which may be related to difficulties
in accessing medical care and internal migration [1].

Thus, despite the difficult socio-political conditions, the
epidemiological process of HIV infection in Ukraine does

not show any profound changes in the nature of the epide-
mic, such as an increase in the incidence, delayed diagnosis,
or increased mortality. However, the negative dynamics of
key statistical indicators in 2023 is largely due to the direct
consequences of russian military aggression and the destabi-
lization of the healthcare system [42].

Healthcare-associated infections (HAIs) are one of the
most pressing health issues worldwide, especially in the con-
text of military operations, which increase the risks of their
occurrence and spread in Ukraine, given the unprecedented
challenges caused by the armed conflict. These problems are
becoming particularly relevant.

According to official statistics, infections associated with
surgical interventions dominated in the structure of HAIs
until 2020. The results of a pilot study on the point preva-
lence of HAIs in multidisciplinary hospitals of Ukraine
in 2021 confirmed that surgical site infections remain the
most common, accounting for 33.7 % of the total number
of HAIs [43, 44].

In 2022, 621 cases of surgical site infections were official-
ly registered in Ukraine, of which 36.0 % were in children
under the age of 17. The structure of HAIs included 25.6 %
of infections in specific perinatal conditions and 22.4 % of
infections resulting from surgical and therapeutic interven-
tions (Ministry of Health of Ukraine, 2023). In 2023, 582
cases of HAIs were recorded, of which 31.79 % were among
children under 17 years of age. Among them, 20.1 % were
perinatal infections, 17.53 % were infections during preg-
nancy, childbirth, and the postpartum period, 14.26 % were
infections associated with surgical and therapeutic interven-
tions, and 10.82 % were respiratory infections [1].

The low level of official registration of HAIs in 2022—
2023 is likely due to the insufficient readiness of healthcare
facilities to monitor and prevent them in a state of martial
law. This highlights the need to strengthen epidemiological
surveillance and optimize the infection control system.

Military actions have significantly increased the number
of patients with complex injuries — gunshot, mine-blast and
others, leading to a high risk of wound infections, surgical
site infections and sepsis, which are the leading causes of
increased mortality. Of particular concern is the growing re-
sistance to antimicrobial drugs of pathogens isolated from
wounds sustained in the field, which complicates therapeu-
tic strategies.

According to the results of our research among military
personnel undergoing treatment, the dominant pathogens
causing gunshot wounds were Acinetobacter spp. (36.0 %),
which is characterized by a high level of antibiotic resistance
and pronounced adhesive properties, and Klebsiella pneu-
moniae (21.0 %). This is a conditionally pathogenic bac-
terium that demonstrates increased resistance to B-lactam
antibiotics and other groups of antimicrobial drugs. Pseudo-
monas aeruginosa (15.0 %) and Escherichia coli (9.0 %) were
also detected, which are characterized by their ability to form
biofilms and resistance to standard antibiotic therapy. Less
common but clinically significant were Enferococcus spp.
(6.0 %), Enterobacter spp. (6.0 %), and Proteus mirabilis
(5.0 %). The frequency of detection of Gram-positive mi-
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Figure 4. Specific weight of the microbial spectrum
of pathogens in combat injuries of military
personnel, %

croorganisms (Staphylococcus spp., Achromobacter spp.) was
low — 1.0 % (Fig. 4) [45].

In view of the above, priority measures to counteract the
development of infectious complications in the treatment
of wounds and combat antimicrobial resistance should in-
clude:

— systematic bacteriological examination of patients ar-
riving at healthcare facilities from evacuation points;

— identification of the pathogen and determination of its
sensitivity to antimicrobial drugs;

— introduction of rational etiotropic therapy based on
the data obtained;

— restriction of unjustified and excessive use of antibio-
tics;

— development and implementation of infection control
and prevention measures in healthcare facilities.

These measures will facilitate timely clinical decision-
making, reduce the risk of complications, improve treat-
ment outcomes, and minimize the spread of resistant strains.

With the outbreak of full-scale war in Ukraine, there
has been a significant increase in the prevalence of mental
disorders among both the civilian population and military
personnel.

In particular, there has been an increase in the frequency
of post-traumatic stress disorder, depression, and anxiety.
According to data from the Ministry of Health of Ukraine
and international organizations, approximately 30.0—
40.0 % of military personnel may require psychiatric or psy-
chological support [46].

Between 2021 and 2023, there was a 4.3 % decrease in
the overall incidence of diseases associated with the use of
all groups of psychoactive substances from 55.9 cases per
100,000 population in 2021 to 53.5 in 2023. At the same
time, the rate of decline in prevalence was even higher, at
13.6 % (from 1,224.2 to 1,057.4 per 100,000 population).
However, compared to 2022, the incidence rate increased
by 7.4 % (from 49.8 to 53.5 per 100,000 population), al-
though the overall prevalence continued to decline by 5.5 %
(from 1,119.3 to 1,057.4 per 100,000 population) [1].

In 2023, some regions of Ukraine, particularly the Dni-
propetrovsk region, saw a significant increase in the number
of cases of acute psychotic disorders caused by alcohol con-

sumption (alcoholic psychosis). The proportion of people
over the age of 36 among those under supervision for mental
disorders resulting from the use of psychoactive substances
remains significant — 53,053 (58.4 % of them due to opioid
use). This age group consistently predominates in the struc-
ture of patients in 2021-2023.

Despite this, the proportion of young people (aged 15—
35) with similar pathologies remains high — in 2023, it was
43.7 %, with opioid use also predominating. These data
indicate a long-term trend of young people becoming in-
volved in psychoactive substance use, which poses a threat
to the future mental health of the population [1].

In terms of the dynamics of treatment coverage for pa-
tients with mental disorders associated with psychoactive
substance use, there was a 4.9 % decrease in the proportion
of outpatient treatment (from 76.8 to 71.9 %) between 2021
and 2023, with a simultaneous increase in inpatient treat-
ment by the same percentage (from 23.2 to 28.1 %). Among
all patients who received treatment, the largest share was
people over 36 years of age — 74.0 %, the 15—35 age group
accounted for 26.0 %, and children aged 0—17 — only
0.01 % [1].

Cancer remains one of the most pressing medical and
social problems of our time. According to the WHO projec-
tions, if the current rate of increase in the incidence conti-
nues, by 2030 the number of new cancer cases will reach 27
million, and mortality will exceed 17 million people. The
total number of people living with cancer will exceed 75 mil-
lion [28].

According to official statistics, the incidence of cancer
in Ukraine varies significantly across different regions. The
Kirovohrad region deserves special attention, as it consis-
tently ranks first in terms of the incidence of malignant neo-
plasms, with 466.7 cases per 100,000 population. One of the
key reasons for this epidemiological situation is the geogra-
phical location of the region within the Ukrainian crystalline
shield, which is characterized by elevated natural radiation
levels. In particular, Kirovohrad has the largest uranium ore
deposits in Europe, which causes an excessive concentration
of radon in groundwater — 10 times higher than in the Zakar-
pattia region. The radiation load in the region exceeds that of
the Chernivtsi region by more than 7 times.

For comparison, in the Odesa, Rivne, and Zakarpat-
tia regions, the incidence rate corresponds to the national
average. The lowest rates are observed in the Chernivtsi re-
gion (212 cases per 100,000 population), which is partly ex-
plained by favorable environmental conditions, developed
recreational infrastructure, and the absence of industrial
facilities with high levels of harmful emissions. At the same
time, a full analysis of the situation in the Donetsk, Lu-
hansk, Zaporizhzhia, Kherson, and partly Kharkiv regions
is complicated by the temporary occupation of part of the
territories and the disruption of the medical statistics col-
lection system.

The gender structure of cancer incidence in Ukraine is
generally in line with global trends. In addition, statistics
show a significantly higher growth rate of both morbi-
dity and mortality from cancer among men compared to
women. Such a gender disparity may indicate an insuf-
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ficient level of timely treatment of men in healthcare fa-
cilities, especially in the early stages of the pathological
process. According to researchers, gender differences in
healthcare seeking are common and often associated with
lower levels of awareness, social stereotypes, and beha-
vioral barriers [47, 48].

Among men, lung (21.7 %), colorectal (13.4 %), prostate
(9.9 %), and gastric cancer (9.1 %) account for the largest
share of deaths. Together with pancreatic, bladder, kidney,
pharyngeal, and oral cancers, these nosologies cause about
46 % of all deaths. In women, the most common cancers
are breast (29.7 %), uterine (15.4 %), cervical (9.8 %), and
ovarian (5.5 %), and other localizations account for 39.6 %
of all malignant tumors [1].

The analysis of the health determinants in the population
of Ukraine has identified the key factors affecting the health
in the context of war:

1. Socio-economic: reduced income, loss of jobs, hous-
ing, access to quality food.

2. Environmental: destruction of infrastructure, environ-
mental pollution, restricted access to clean water.

3. Organizational: displacement of population, destruc-
tion of medical facilities, shortage of staff, overload of the
healthcare system.

4. Behavioral: increased tobacco smoking, alcohol con-
sumption, and physical inactivity.

5. Psychosocial: chronic stress, loss of social ties, anxiety,
uncertainty about the future.

To reduce the negative impact of the war on public health,
it is advisable to implement a set of preventive measures:

— Psychosocial support: scaling up psychological assis-
tance programs, including mobile teams (mental health and
psychosocial support), training primary healthcare workers
in basic skills to identify post-traumatic stress disorder and
anxiety disorders.

— Strengthening the primary healthcare system: ensuring
continuous access to treatment, developing telemedicine.

— Infection control: resumption of immunization cam-
paigns, strengthening of epidemiological monitoring, and
public health education.

— Ensuring a continuous supply of medicines and medi-
cal supplies in the combat zones and among internally dis-
placed people.

— Involving communities in prevention work: conduc-
ting educational campaigns on healthy lifestyles, self-help
and mutual assistance.

Thus, an increase in the number of cases registered in
2023 is due to a number of factors, including:

1) large-scale armed aggression of the russian federation
against Ukraine, which led to the destruction of infrastruc-
ture, including medical and epidemic protection services;

2) significant migration processes of the population, lack
of information on the morbidity in the temporarily occupied
territories of Ukraine since 2014, as well as the lack of com-
plete statistics on the morbidity of the population living in
the territories where active hostilities have been conducted
since 2022;

3) an increase in the number of injuries related to active
hostilities, as well as self-medication of patients due to the

financial insolvency of some of them and insufficient access
to medical care, etc;

4) the spread of resistant flora between healthcare facili-
ties when transporting the wounded through medical evacu-
ation routes in Ukraine will soon become a serious problem
with regional and global implications;

5) the problem of illicit trafficking and use of narcotic
and psychotropic substances remains relevant, poses serious
challenges and requires a comprehensive approach to over-
come negative trends;

6) high incidence of gynecologic oncology, including due
to unfavorable environmental impact, especially the impact
of military weapons, equipment, socio-economic changes,
hereditary predisposition, etc.

Conclusions

1. In view of the above, the development of effective na-
tional and regional reproductive health policies is a critical
step to preserve Ukraine’s demographic potential and en-
sure its sustainable development in the future.

2. The full-scale war in Ukraine has led to a profound
transformation of the epidemiological profile of the popula-
tion, which requires a systemic response in the form of mul-
tisectoral preventive measures targeting vulnerable groups,
and is critical to preserve and strengthen the health of the
nation.

3. Solving these problems requires the development of
targeted screening programs, public education campaigns,
and improved efficiency of healthcare at the community
level.

Prospects for further research: aimed at continuing the
study of the morbidity of the population of Ukraine, moni-
toring, which should be a priority in the healthcare system
and the development of preventive measures.
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SMiicbKkuvi LIeHTP MeAMYHOT Aoriomoru, M. Aro6aBa, BapmiHCbKko-Mazypcbhbke BOEBOACTBO, PecrybAika MNoAbLLa

BnAvB NOBHOMOCLUTABGHOI BilHM HO AUHAMIKY 30XBOPIOBAHOCTI TA CTAH IPOMAACBKOIO 3A0POB’S
B YKPQiHi

Pestome. Axmyaavnicmo. V crarti npoBeneHuii MOpiBHANTbHUIA
aHaJIi3 yaCTOTH i IMOLIMPEHOCTI 3aXBOPIOBaHb B YKpaiHi ITij1 yac 1mo-
BHOMACIITaOHOI BiiftHU. 3TimHO 3 maHUMM BcecBiTHBOI opraHizalii

OXOPOHM 37I0pPOB’sl, TOBrOTpMBaJa BiliHa B Hallill KpaiHi cipuyu-

HUJIa CYTTEBY Aerpafalilo CUCTEMU OXOPOHU 30POB’sl, 0COOJUBO
B CXiIHMX Ta MiBIEHHMX peTioHaX. Lle moB’s3aHO 3 MacIITAOHUMM
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MOIIKOKEHHSIMI MEIMYHOI iH(PpacTpyKTypH, BiITOKOM KBaJii-
KOBaHUX MEIUYHMX MPALiBHUKIB, a TAKOX i3 MOTipIICHHSIM IeMO-
rpaiyHUX MOKA3HUKIB — 3MEHIIEHHSIM HapOIKyBaHOCTI, MiABU-
IIEHHSIM PiBHS CMEPTHOCTI Ta 3axBoproBaHOCTI. OcobMBe 3aHe-
TMOKOEHHS BUKJIMKAE 3POCTAHHS BUITAIKIB SIK iH(MEKLIMHUX, TaK i
HeiH(eKLiiTHMX XBOpOoO, 1110 BUMAara€ HeBiIKJIaAHOI aganTalii cruc-
TeMU OXOPOHU 3I0POB’sI IO yMOB BOEHHOT'O CTaHy i1 MiCISIBOEHHOTO
BiHOBJIEHHSI. Mema: BU3HAYMTH Ta MPOAHATI3yBaTU MOKA3HUKU
3aXBOPIOBAHOCTI B YKpaiHi MijJ yac MOBHOMACIUTAOHOI BiliHU, BU-
BUMTHU AETEPMiHAHTH 3I0POB’SI Ta PO3POOUTH 3aXOIU TTPODiTaKTH-
KU 11010 1€l npobiemu. Mamepiaiu ma du. Y nociimxeHHi
OyJii BUKOpUCTaHi naHi JlepxkaBHOT CJTy>KOM CTaTUCTUKU YKpaiHU Ta
marepianu LleaTpy MenuuHoi cratuctuku MO3 Ykpainu 3a repion

2022—2023 pp. I[IpoBeneHO KOHTEHT-aHaJli3 BITYM3HSHUX Ta 3a-
PYOIKHUX HayKOBHUX JDKEPEJT, TAKOX y poOOTi 3aCTOCOBAaHO 0ibio-
CEMaHTUYHMIA, aHAJIITUYHUI | CTATUCTUYHUI MeTonu. Bucnoexu.
3 omsiay Ha Builie3a3HaueHe (hopMyBaHHsI e(peKTUBHOI NepKaBHOL
Ta PerioHaJIbHOI MOJIITUKHU Y cepi permpoayKTUBHOIO 3I0POB’S €
HEOOXiTHUM KPOKOM JIJIs1 30epekeHHsT AeMorpadivHOTO MOTeHIia-
J1y YKpaiHu Ta 3a0e3MeyeHHs ii CTalloro po3BUTKY B MaliOyTHbOMY.
CTBOpPEHHST MYJIBTUCEKTOPAIbHUX MPOMITAKTUUYHNX 3aXOIiB, Opi-
€HTOBAHMX Ha BPA3JIUBI TPYNH, € KPUTUIHO BaXKJIMBUM IS 30epe-
JKEeHHs Ta 3MIlIHeHHS 30POB’s Hallii.

K11040Bi cj10Ba: 3axBopioBaHicT; moBHOMAacIITa6Ha BiliHa; MixX-
CEeKTOpaJIbHUI TiAXia; 3aKJIaJu OXOPOHU 3[10pPOB’S; JeTePMiHAHTU
3M0pOB’sT; TpodiaKTKa 3aXBOPIOBaHb
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HexaonoumH O.C.7, OpeLukosund A.?, Bep6os B.B.”
TAY «IHCcTUTYT Herpoxipyprii im. akaa. A.l1. PomoaaHoBa HAMH YikpaiHu», m. Kunis, YkpaiHa
2BiaaineHHs Herpoxipyprii, KAIHIYHQ AikapHsT «Ay6pasa», M. 3arpe6, Xopsaris

EBOAIOLIN XipypriYHOT CTABIAI3ALIT TPOBMATUYHUX
YLWKOAXKEHb IPyAONnonepeKoBoro BiAAIAY xpebTa:
GiOMEeXaHIYHUN | KAIHIYHMA NOTASA,

Pe3stome. AKTyaQAbHICTb. TOQBMATHUYHI YLLIKOAXKEHHS FPYAOMNONepPekOBOro BIAAIAY XpebTa CyrpoOBOAXKYKOTLCS BU-
COKUM PUBNKOM HEBPOAOTYHUX YCKAQAHEHb TQ MOTPEBYIOTh CTABIALHOI XipyPriYHOI gikcauil. IcTopis pO3BUTKY
METOAIB CTABIAI3ALl BIAOBPQXKYE MPOrpec y PO3yMiHHI 6iOMeXaHIKky, BAOCKOHQAEHHST IMIMAQHTATIB | TOQHCPOP-
MQALO KAIHIYHOT mpaKTvikv. MeTa: CuCTeMQT3yBATH KAKOYOBI eTArv €BOAKOLI XipYpridHMX MeToAiB CTABIAI3ALii npuv
TPABMAX POYAOMONEPEKOBOro BIAAIAY XPebTA 3 AKLEHTOM HQ GIOMEXQHIYHI MOUHLMIK, BIPOBAAXKEHHST HOBUX KOH-
CTPYKUIV TQ 3MiHY npiopuTteTis y Bubopi AOCTyy. Marepiaan Ta MeToAU. [IooBeAEHO MOLLYK AITEPATYPM B 6A3AX
AQH1x PubMed, Scopus, Web of Science ta Google Scholar 3 1890 A0 2024 pp. B Omsia 3QAy4EHO ryOAikauii, y
SIKNX OMUCAHO PO3BUTOK XiPYPIYHUX TEXHIK, TUM GIKCALIVIHUX CUCTEM I MPUHLMMIN IX 3QCTOCYBAHHSI 3QAEXKHO BiA,
KAIHIYHUX 30BAQHb. Pe3yAbTaTh. BuiaineHO Ta OXQPQAKTEPM3OBAHO OCHOBHI €TAri eBOAKOLI METOAIB CTABIAI3ALT.
lNoyarkosm nepios (1890-1950-1i pokm): 30A0KYMEHTOBAHO BIPOBAAKEHHS APOTSIHOI pikcawii (Hadra), KicTkoso-
ro crioHamnoaesy (Albee, Hibbs), nepLumx nepeaHix Aoctynis (Lane, Moore) T1a ¢ppArMeHTAPHMX TBUHTOBUX TEXHIK
(Boucher). Epa 304HbO0I IHCTRYMEHTAAbHOI ¢ikcauii (1950-1980-Ti pokm): po3pobKa CTPWXKHIB Harrington, aaanTa-
Llis1 iX ANST TDQBM, YIPOBAAXKEHHSI CErMEeHTAPHOI APOTOBOI pikcauii (Luque), nosiBQ CUCTEM i3 rQYKAMM TA APOTOM,
PopMyBaAHHST 6AraTropiBHEBOI 30AHBLOI CTAGIAIZALLl. PO3BUTOK nepeaHix metoais (1970-1990-1i poku): CTBOPEHHS
rBMHTOBO-TPOCOBOI (Dwyer) i cTpwkHeBux (Zielke, Kaneda) KOHCTRYKUIN, YrPOBOAXKEHHS NepeAHbOI KOpreKTo-
Mii 3 pikcauieto, nosiBQ BEHTPAAbHUX NAQCTUH. CydyacHu etarn (3 1990-x pokiB): 3HQYHE MOLUMPEHHST TOAHCIE-
AVKYASIOHUX BUHTOBUX cucTem (Roy-Camille, AO, VSP, CD), siki AQOTb 3MOTY Kpi3b 3QAHIN AOCTY KOHTPOAOBATU
BCI ToW OMOPHI KOAOHU, MIHIMIBYrOYM rMOTPEBY B NEPEAHIX BTRYYAHHSIX. PO3DOBAEHO MAAOIHBA3MBHI TEXHIKM, 30-
KpemMQ Yepe3sLUKipHy GIKCauito T AQTEPAALHU AOCTYI ANST KEVAXKIB. BUCHOBKW. EBOAIOLIIST XiDYPIYHVX MIAXOAIB
AEMOHCTPYE rnepexia Bia MOUMITUBHX METOAIB AO BIOMEXQHIYHO OBIPYHTOBAHOI CTAHAQPTU30BAHOI CTABIAIZALLI.
ToQHCeAVKYASIOHQ ikcaLisi MOCIAQ MPOBIAHE MICLE 3QBASIKM YHIBEOCQAALHOCTI, MiLJHOCTI TQ MOAOIHBA3MBHOCTI,
lNepeaHi AOCTYr 3QCTOCOBYIOTh OBMEXXEHO — 3Q HEMOXKAVBOCTI €peKTUBHOI AeKOMMpeCii abO OrnopHOI PEKOH-
CTPYKUIT 33Q4Y. ICTOPUYHIM QHAAI3 AQE 3MOrY YCBIAOMAEHO OOUPQATY OMNTUMQAABHUM METOA GikCaLlii 3 yoaxyBaH-
HSIM QHQTOMIYHMX, BIOMEXQHIYHMX TQ KAIHIYHNX OCOBAMBOCTEN TOABMMU.

KAIO4OBI CAOBQ: TDOBMA XPE6TA; rOYAOCMONEPEKOBMV BIAAIA; XIDYPIYHA CTABGIAIZALLS,; TOQHCIEAUKYASIOHA Qik-
cauisi; NepeAHivt AOCTYIrI, ICTOPISI CIIIHAABHOI XipYrii; @BOAOLISI METOAIB; BIOMExXaHIKa xpebTa

Bcrtyn

TpaBMaTuuHi YIIKOMKEHHSI TPYIOINONEPEKOBOTO Bili-
JIy € aKTyaJbHOIO MPOOJIEMOI0 Cy4acHOI BepTeOpOJIOoTii, 1110
3YMOBJIEHO 1X BiTHOCHO BMCOKOIO YacTOTOIO B CTPYKTYpi
BCiX MepeioMiB XpeOTa, BETUKUM PU3NKOM TSDKKUX, HacaM-
mnepea HeBPOJOTIYHMX YCKJIaAHEHb i TPUBAJIOIO HeIpalie-

3MATHICTIO MOCTpaXXKAaauX. ICTOPUYHO MiIX0nM 10 JTiKyBaHHS
TaKUX TPaBM 3a3HaJIM CYTTEBOI €BOJIIOLII — Bil KOHCEpBAaTHUB-
HHUX METOMIB, TAKMX SIK BUTATYBAaHHSI, TilICOBa iMMOOLTi3a1Iis
Ta TPUBAIMI TOCTUIbHUM peXXrM, OO Cy4aCHUX BUCOKOTEX-
HOJIOTIYHMX XipypriYHUX BTPyYaHb, 110 3a0€3IeUyI0Th Mep-
BUHHO CTaOUTbHUI CLIOHIUJIONE3 i paHHIO MOOITi3allil0.
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He3sBaxxarouu Ha 3HaYHi JOCSITHEHHSI, BUOIp ONTUMAJIb-
HOTO XipypriyHOTO MiAXOMy 3aJIMIIAEThCS AKTyaJIbHUM
MUTAHHSIM, 110 3HAYHOIO MipOI0 3aJIeXKUTh Bill KJIiHIYHUX
Ta 6i0MeXaHIYHUX YMOB, TEXHIK, SIKUM BiIJIal0Th MepeBary
Xipypru, mMaTepiaJbHO-TeXHIYHOTO 3a0e3TeUeHHs Ta Tpa-
MU, 1110 iICHYIOTh Y JIIKyBaJIbHOMY 3akjai. [cropnuHuit
aHaJli3 PO3BUTKY XipypPriyHMX METOJMK, IO JIEMOHCTPYE
€BOJTIOLII0 OioMeXaHIYHMX TPUHIIUIIB cTabiiizalii TpaB-
MaTUYHO YIIKOJXEHOTO0 XpeOeTHO-PYXOBOTO CerMeHTa
TPYAOMNOIIePEeKOBOTO Bildily, MacTb 3MOTY Xipypram Kpu-
TUYHIIlIe OLIIHUTU iCHYIOUi METOAM, a TaKOX BU3HAYUTU
MEePCHEeKTUBHI HAaMpsIMU JJIS MOAAIBIIOTO 1X BIOCKOHA-
JICHHS.

MeTo10 iCTOPUYHOTO OIJISIAY € CUCTEMAaTUIHUI aHaTi3
OCHOBHUX €TarliB pO3BUTKY XipypriyHUX IiAXO/iB 10 JIiKy-
BaHHSI TpaBM T'PyIOTONEPEKOBOTO Biily XpeOTa, BUSIB-
JICHHSI KJTIIOYOBMX OiOMeXaHIYHMX MPUHIMIIIB, IO BILIM-
BalOTh Ha BUOIp METOAMKHN, a TAKOX OI[iHKA iCTOPUYHOTO
3HAUYEHHSI LIMX JOCSITHEHD JJISI CydacHOI BEpTeOpPOJIOrii.

Crpareriga nowyky Aiteparypu

ITomryk miteparypHux mKepelsl 3MiHCHEHO B €JIEKTPOH-
Hux 6azax manux PubMed, Scopus, Web of Science Ta
Google Scholar. IlpoBeneHo aHamiz myOaikalliii, mo4u-
HalouM BiJ HaipaHimmx mocTynmHux 3anuciB (1890) mo
kBiTHs1 2024 p. BukKopucTOBYBaJiM TaKi KJIHOYOBI CIIO-
Ba, SIK thoracolumbar trauma, spine fracture, historical
review, biomechanical evolution, posterior fixation, anterior
stabilization, transpedicular fixation, a TakOX Ha3BW iCTO-
puuHo 3Hauynux cucreM (Harrington rod, Kaneda device,
Roy-Camille pedicle screw To1110), BUSIBIEHUX Ha eTalli Tiep-
BUHHOTO aHati3y. JlomaTKoBi mKepesia OTpUMaHO 3i CITuc-
KiB JliTepaTypy KJIIOUOBUX CTAaTeH Ta OIJISIIiB.

PesyAbTaTH

OtpuMaHi B pe3y/abTaTi aHajli3y Ta XpOHOJIOTIYHOI CHC-
TeMaTu3allil AaHi Jajau 3MOTy BUSIBUTU HU3KY KIIIOUOBMX
eTarliB eBOJIIOLIii XipypriyHUX METOMAIB cTabimi3allii TpaBMa-
TUYHUX YIIKOJIXEHb TPYAOINONEePeKOBOro Bilally XpeoTa,
1110 BiT0OPaXXyIOTh SIK PiBEHb PO3BUTKY XipypriyHUX TEXHO-
JIOTii1 y BiAMOBIAHMIA TIepiofl, Tak i iCHYIOUi TOMi YSBICHHS
npo GioMexaHiKy, sIKi BU3Ha4aJu po3pooOKy, BUOIp Ta To-
Jaabllle BIOCKOHAJIEHHS IIUX METOINK.

MoyaTtkosum nepio (1890-1950-Ti poku)

OIHUM i3 OCHOBOIIOJIOXHMKIB Cy4acHOI XipypriuHoi
cTabimizallii TpaBMaTUYHMX YIIKOIXXEeHb XpeOTa MoxKHa
BBaxatu B.E. Hadra, sixuit y 1891 p. BuKoHaB nepiuy 3a-
NOKYMEHTOBaHY BHYTPillIHIO (pikcallito repesomy xpeoTa,
3’€IHaBIIM JAPOTOM OCTHUCTI BiIPOCTKHU IMPU HECTAOIbHIi
TpaBMi IMitHoro Bimainy [1]. BiH BukopuctoByBaB cpi0d-
HUIl IpiT, TIpOBENEHUI BiCIMKOIO HABKOJIO BilIPOCTKiB
xpebuiB C6—C7, mo 3abe3nevmino iMmmobimizamito. Cro-
YyaTKy 110 TeXHiKy 3aCTOCOBYBaJM Tipu XBopoOi [lotra,
aJle TOCUTh IIBUAKO amallTyBajlW IJISI TpaBMaToJoOrii [2].
Takuit migxin epeKOHJIMBO IIPOIEMOHCTPYBaB, 110 BHY-
TpilllHi cucTeMu ikcallii MOXyTb e(EKTUBHO CTa0iIi3y-
BaTU XpeOeT HaBiTh 0€3 JOCSITHEHHS BTOPMHHOTO CTa0iIb-
HOTO CIMOHAWJIONE3Y.

[ToyaTok XX cT. XapaKTepU3yeThCS MEPLIUMU CITPoOa-
MU BUKOPUCTAaHHSI TPAHCIJIAHTATIB KiCTOK 151 cTabitiza-
1Iii MaTOJIOTiYHO 3MiHEHOTO a00 TpaBMOBaHOTIO XpebdTra. Y
1911 p. F.H. Albee i R. Hibbs He3anexHo0 onu1H Bil 01HO-
TO 3aINpOTIOHYBAJIM 3aHi CIIOHAWIONE3 MU JIIKYyBaHHS
nedopmaniii (Hampukiaan, Kigo3y mpu xBopobi Ilorra).
Albee 3acTocoByBaB KiCTKOBUM aBTOTpaHCIUIAHTAT i3
BEJIMKOTOMIiJIKOBOI KiCTKM, IIIO CTajJ0 IEPIIOI0 3aJ0KYy-
MEHTOBAaHOIO CIPOOOI0 TOCITHEHHS ICTUHHOTO CITOHIM-
none3y B CILA [3]. R. Hibbs BukoHyBaB 6araTopiBHeBUt
CMOHAWJIONE3 LIJISIXOM JEKOPTUKALLl 3aJHiX CTPYKTYD
XpeOTa 3 MoJaIbIIO TPAaHCTUIAHTALIIEI0 KiICTKOBUX (par-
MEHTIB MJis 3a0e3rnedyeHHs1 iXHboro 3poineHHs [4]. Lli
METO/H, SIKi BUKOHYIOTh 0€3 MeTaJIeBUX IMIUJIAaHTaTiB (3a
BUHSATKOM JIPOTY), CIIPSIMOBaHi Ha 3aImobiraHHs Mmporpe-
cyBaHHIO nedopmariii. Hezabapom ix moyaan 3aCTOCOBY-
BaTU IUIs1 YCYHEHHSI HeCTaOiIbHOCTI BHACIIIOK TpaBMa-
TUYHUX YIIKOIKEHb.

Y ny6aikamisax 1930-x pokiB (Hanpukiaaza, Hibbs et al.,
1931) 3agHiil cnoHAWIOAE3 MOEAHYBAIM 3 TPUBAIOIO
rincosoto iMMoOGiizanieto (rincosi mos’si3ku turnbuckle
abo moB’s13ku Risser) mist minTpuMKu MpaBUJIBHOTO MO-
JIOKEHHSI 10 HacTaHHs KoHcodqinaii [5]. Jlo cepennHu
XX CT. OCHOBHIi 3ycusuisi OyJlud CHNpPsSIMOBaHI Ha CIpO-
Ou migcuanTa abo 3aMiHUTU KiCTKOBI TpaHCILJIAHTaTHA
BHYTPIIIHIMU (piKcaTopaMu IJIsI JOCSITHEHHS HeraiiHol
crabinbHocTi. ¥ 1944 p. D. King onucas cnocid BHY-
TpilHbOI (ikcallii JroMO0caKpalbHOTO Biaaily XpeodTa
3 BUKOPUCTAHHSM IUIACTUH i ITBUHTIB, 110 (PiKCYIOTh 3a
(aceTkoBi cyrinobu [6].

VY 1948 p. cynunHi xipypru J.D. Lane ta E.S. Moore
pO3pOoOMIN TpaHCHEPUTOHEAJbHUI MEPEAHilA AOCTYM 110
MOTEePeKOBOTO BilIiTy XpeOTa /Uit BUTAJIEHHST MixKXpeol1ie-
BUX JUCKIB i nogasbiioro crioHaunonesy. Lle 0ys oquH i3
TMepIIuX OMUCAHUX TePEeIHiX MOCTYITB 0 MOMEePEKOBOrO
Binminy [7]. Xoua meton Lane i Moore nmpu3HadyeHU 1715
JIIKyBaHHSI IeTe HepaTUBHUX 3aXBOPIOBaHb, IXHs po0oTa 3a-
KJaja MiATPYHTS IJIs MepenHiX XipypriuHuxX AOCTYIIiB, SIKi
Mi3HillIe 3aCTOCOBYBaJM B TPAaBMaTOJIOTIi.

[llomo 3amHiX DOCTYIiB BaXKJIMBUM €TaIrloM CTajla po3-
pobieHa H.H. Boucher (1959) mMetonuka BcTaHOBJIEHHS
I'BUHTIB 0Oe3IocepeHbO B TiJla XpeOIliB ISl TOCATHEH-
HsT MilHIiImIoi ¢ikcanii. BiH BBoguB IOBIi TBUHTH IIif Ky-
TOM Kpi3b TUIACTUHKY JIYyTWM B HIXKY Ta TiJIO XpeOus st
MICUICHHS TTONEPeKOBOTO CITOHAMIoNe3y. MeToauka
H.H. Boucher BBaxka€Tbcsi paHHIM OIKMCOM TPaHCIIEIM-
KyJIsIpHOI (ikcalrii, 1110 3HaYHO MiABUINKWIA CTaOUIBHICTh
TTOPiBHSTHO 3 «ITOBEPXHEBUMU» HATOCTUCTUMHU TPAHCIIIaH-
tataMu abo (acetkoBoto (dikcauiero [8]. Lli po3podbku
CIPUSIIA TIOAAJIBILIOMY PO3BUTKY CErMEHTapHOI iHCTpY-
MEHTaJIbHOI cTabinizauii xpeoTa.

Cucrema XOpPUHITOHAO TA PEBOAIOLLIS
30AHbOI IHCTPYMEHTOABHOI CTABIAI3ALLiT
(1950-1970-Ti poKK)

Po3BuTKy MeTomiB ITOBHOLIIHHOI BHYTPIITHBOI (hiKcallii
xpedta crpusuin po6otu P.R. Harrington. Yepe3 Benuky
KiJIbKiCTh BUMAAKIB CKOJiO3y, CIPUYMHEHOrO IIOJIiOMi-
ejlitoM, y 1955 p. BiH po3poOuB cUCTeMY TUCTPAKLIHUX
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CTPMKHIB i TauKiB, MpU3HAYEHY IS KOPEeKIIii Ta miATpUM-
KM oci XxpebTa 10 KicTKoBOro 3poieHHs1. CBOi KIIO4OBI
pe3yabTaT BiH omy6jikyBaB y 1962 p., 3armoyaTKyBaBIIN
CyyacHy eroxy iHcTpyMeHTajbHOi ikcarlii xpedra [9].
Harrington rod OyB >XOPCTKUM CTaJIeBUM CTPUXKHEM i3 Me-
XaHi3MOM TMOKPOKOBOI MUCTpaKilii Ta MapHUMM TadyKaMH,
SKi 3aKpIIUIIIA Ha KpaiftHiX xpeOugx medopmairii. Xoda
CIIOYaTKy cucTeMa OyJia Ipu3HadeHa JUIsk KOPeKIlii CKOJIio-
3y, Harrington rod 3a6e3neuynB nepuinii HagiiHU Cocio
BHYTPIIIIHBOI cTa0Oimi3allii Ta Kopekilii xpedta. Hezabapom
111 MeTonuKa Oyja afanToBaHa 10 iHIIMX MaTOJOTIYHMX
CTaHiB, 30KpeMa TPaBM.

Y 1960-x pokax HecTabiTbHI ITepeJIOMU TPYIOTIOIe-
PEKOBOro BiIJily XpeOTa 3a3Buyail JiKyBaJu TpUBAIUM
MOCTIIBHUM pEeXMMOM abo TilcoBow iMMoOimizalli€to,
ajie pe3yJibTaTh 4acto Oyau He3anoBiTbHUMHU (aedhopma-
LisI, o IIporpecyBajia, HeBpojoriynmii medinmr) [10].
P.R. Harrington i F. Holdsworth mpoBenu mocmimkeHHs,
CIIPSIMOBaHi Ha po3poOKY BHYTpilIHbOI ¢ikcatii [11]. o
KiHs 1960-x pokiB CTpyXHI XappUHITOHA BUKOPUCTO-
BYBaJIM 111 (pikcallil peno3ullii Ipu nepejaomMax Ipyaoro-
nepekoBoro Bianiay [12]. P.R. Harrington i H.S. Tullos y
1969 p. HaBiTh €KCMIEPUMEHTYBAIN 3 BBEACHHSIM I'BUHTIB,
pO3TalllOBaHUX Ha KiHIISIX CTPUMIKHS, B HIXKKM XPEOIIiB Ist
noinmeHHs ¢ikcauii (paHHS «TiOpUAHA» KOHCTPYKILisS
Harrington) [13], 1110 cTajgo nmoyaTkoMm €pu TpaHCTIEANKY-
JISIPHUX TBUHTIB.

Buxopucrannsa Harrington rods mpu rpyaoromnepeko-
Biif TpaBMi HaOyno momnyaspHocti B 1970-1i poku [14].
Kuiniuni cepii, omy0OsikoBaHi B 1ieil Iepion, mokasaiu,
110 3adHs1 AMCTpakliiiiHa iHCTpyMeHTajibHa (ikcallis B
MO€EAHAHHI 3i CTOHIMIONE30M e(DeKTUBHO cTabisli3zyBana
TSIKKi TPYIOTIONEPEKOBi MepesioMU Ta TepeIOMOBUBUXH,
MOJIIMIITYIOUM aHATOMIYHE TTOJIOXKEHHSI Ta HEBPOJIOTiv-
Hi HaCJiAKU TIOPIiBHSHO 3 HEXipypriYHUM JIiKyBaHHSIM.
J.R. Flesch Ta cniBaBt. (1977) noBimomysin npo edex-
TUBHY XipypriuHy KOpPEKIIil0 HeCTaOUIbHMX YIIKOIKCHD
TPYIOIIONEPEeKOBOro BiAmilly XpeOTa i3 3acTOCYyBaHHSIM
CTPUKHIB XappMHITOHA Ta 3aJHbOOIYHOTO CIIOHAMJIO-
ne3y, KOHCTaTyloul AOCSITHEeHHS e(eKTUBHOI IepBUHHOI
crabinizanii [10].

OpHak nojaiblii AOCTiIIKEeHHsT BUSBWIM 3HAYHI 0OMe-
KeHHsg metony Harrington. KoHcTpykuist 3a0e3nedysaia
JIAIIIe aBi ToukM ikcailii (Ha BEepXHbOMY i HIXKHBOMY T1O-
JIlocax), a OCHOBHUI MeXaHi3M 11 i rmoJjsiraB y AUCTpaK-
11i1 33JIHiX eJIEMEHTIB, 1110 HEPiKO MPU3BOAWIO 10 BTPATU
HOPMAJIBHOTO TMOMEPEKOBOro JOpAo3y 3 (OopMyBaHHSIM
XapakTepHoi Aedopmalii («I1ocKa crmmHa»). Takox CIio-
cTepirajaucs 4acTi BUIIaJKU 3MillleHHS TaykKiB a00 ITOJI0M-
KM cTprkHiB [5]. Iicas xipypriyHoi Kopekllii maiieHTaM,
SIK i paHilire, Oy/u MoTpiOHi rincoBi MoB’s13k1 a60 KOPCeTH,
OCKIJIbKM CTPUIKEHb 0€3 MPOMIXKHOI CerMeHTapHOi1 (ikca-
1ii He 3a0e3revyyBaB MOBHOI HEPYXOMOCTi xpebTa. biome-
XaHIYHO 11 KOHCTPYKIisl e(eKTUBHO TPOTUisIa JIUIIIE
3rMHAHHIO, ajie TTIOTaHO KOHTPOJIIOBAjia POTalliliHi pyxu Ta
MPaKTUIHO He IepelIKomKania po3rudanHio [15]. Lli Hemo-
JIIKWA 3yMOBUWJIY TIOSIBY HOBUX JJOCKOHAJTIIIUX METO/IiB.

JI71s1 TABUIIIEHHS XKOPCTKOCTI KOHCTPYKIIil Oy/10 3ampo-
noHoBaHO Moaugikauii cuctremu Harrington. Tak, Hanpu-

kiHui 1970-x pokiB E. Luque po3poOuWB HOBY METOIUKY
CerMeHTapHoi cTabiizallii xpeOdTa 3 BUKOPHUCTaHHSIM CcybJia-
MiHapHOI APOTsHOI (ikcallii Ta KOHTypoBaHUX ['-T1oaioHMX
CTpyKHIiB. Y 1977 p. BiH TOBiIOMHUB, IO 3aCTOCYBaHHS
cyOJlaMiHApHUX JIPOTSIHUX CTSDKOK, TPOBEICHUX HaBKOJIO
MJTACTUHOK JIyT KOKHOTO CETMEHTA Ta 3aKPIIlJICHUX J0 TBOX
napajeabHNX CTPYDKHIB, 3a0e31euye eeKTUBHY OaraTopis-
HeBY cTabirizalliio xpedTa i He moTpeOye micisonepauiiiHol
rirrcoBoi iMmoGinmizarii [16]. Crouatky MeTonuky E. Luque
3aCTOCOBYBAJIM MEPEBAXKHO I KOpeKIil aecopmalliii, ane
He3abapoM TpaBMaTOJIOTH aIallTyBaJIM ii, BAKOPUCTOBYIOUN
IPOTSAHI (hikcaTopu ISl TiACUIEHHSI KOPOTKUX CTPYIKHIB
XappuHITOHA TIpU TepesioMax XpeOTa, CTBOPIOIOYU IMPO-
MiXHI TOUKM hikcallii Ta 3HaYHO MiABUIIYIOYM 3arajibHy
JKOPCTKICTh KOHCTPYKILi [17].

YV 1978 p. M. Hopf Ta iHIII DOCHITHUKN PO3pOOU-
JIU CUCTEMM 3 TauyKaMU i CTPMKHIMM (HaNpuKIIam, pama
Kluger), ski 3a0e3nevyyBaiy ceTMEHTapHe KpIiIICHHS 3a
paxyHOK Kibkox raukiB [18]. Lli iHHoBa1ii 03HaMeHyBa-
JIM Tepexia Bill MTOBIUX AUCTPAKLiAHMUX KOHCTPYKLIK 10
CerMeHTapHoi 3aAHbo1 hikcallii, 1110 CYTTEBO MiIBUIIIM-
JIo cTabiNbHIcTh. 3a paxyHoK (ikcallii KOXXHOTo Xpeolist
(n1poTroM, raykaM, Ti3Hillle TBUHTAMU) OTPUMAaHO MOX-
JINBICTh BUKOHAHHSI TPUBUMIPHOI PEKOHCTPYKIIii yIIKO-
JDKEHOTO XpeOTa, 110 YacTo Ja€ 3MOTY BiIMOBUTHCS Bif
30BHIITHBOI iIMMOOiTi3alLii.

BnpoBaAXeHHs NepeAHix AoCTyniB
(1960-1980-Ti poKK)

[MapayiebHO 3 PO3BUTKOM 3aHiIX METOIIB cTabiiza-
il Hanpukinoi 1960-x pokiB BimOysacss BaxivBa 3MiHa
MapajgurMu, TOB’sI3aHa 3 BIPOBAIKEHHSIM TEpPeaHIX Xi-
pyprivaux goctymiB mo xpebra. IlepemHiit gocTym 3a6e3-
MevyBaB MPSIMUAM MIAXig 00 TiJI XpeOlliB i MixKXpeOleBUX
NIUCKIB — CTPYKTYp, 1110 HaWYacTillle YIIKOAXYIOThCS i
yac BMOYXOBHUX IMEpeJoMiB, — i JaBaB 3MOTY BUKOHYBaTU
Oes3rocepeHIo TeKOMIpecito XxpedToBoro KaHaty. OgHak
iICTOPUYHO TEpenHi JOCTYMU CIOYaTKy pPO3pOoOJIsUIN ISt
JIIKyBaHHSI CMiHAJbHUX iH(EKIIi (HanmpuKiIaa, ycTaHOBKa
aBTOTPAHCIUIAHTATIB MIpu XBopoOi [ToTTa, 3anpornoHoBaHa
A.R. Hodgson y 1950-x poxkax) [19]. [TowmmpeHHs [UX Iig-
XO[IiB Ha JIIKyBaHHS TpaBM ITIOB’SI3aHE i3 IIPOrPecoM y Xi-
pyprii nedopmaiiiii xpeora.

V¥ 1969 p. aBcrpaniiicbkuii xipypr A.F. Dwyer ctBopuB
MepIny CUCTEMY IepeaHbOl BHYTPIIIHBLOI (ikcallii xpeo-
Ta. IHcTpymeHTapiit A.F. Dwyer OyB po3poOieHuit mis
KOPEKIIil CKOJio3y, ajle B MOro OCHOBI JIeXKalu MPUHLIMU-
MU, SKi 3rogoM BUSIBUJIKUCSI 3aCTOCOBHHUMMU i B TpaBMaTo-
siorii. 3anporioHoBanuii A.F. Dwyer nipuctpiii ckiiamaBcst
3 TBUHTIB, sIKi BBOIMUJIM B Tijla XpeOI1liB Ha OMyKJIIOMY OOlIi
nedopwmaltii Ta 3’€eHYBaIM MillTHUM THYYKUM TPOCOM, 1110
HaTsaryBaBcs i3 3ycwuraMm [20, 21]. CTuckaioun KOHBEK-
CHUI OiK CKONIOTMYHOI aedopmaliii, TPOC CIPUUMHSIB
IeBHE M0T0 3MEHILEeHHSI, a OMHOYACHE PO3CiUeHHSI 3B’ SI30K
JlaBajio 3MOTY KOHKaBHOMY OOKY ITOJAOBXKUTUCS, 1110 3a0e3-
revyBaJio Kopekilito nedopmatii [22]. He3Baxkarouu Ha Te,
1[0 METOJAMKY CITOYATKy 3aCTOCOBYBAJIM [JIs1 KOPEKIIii CKO-
JioziB, miaxig A.F. Dwyer nmponeMoHCTpyBaB, 1110 TBUHTHU
B Tijlax XpeOlIiB Ta MepeaHii HaTIT 31aTHI e(eKTUBHO CcTa-
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oinmizyBatu xpebder. CucteMa 3abe3rneuyBajia XOpOIly KO-
PEKIIit0 rpyI0NONEePEeKOBOTO CKOJIi03Y, X0Ua YaCTOTa MCEB-
JI0apTPO3iB 3a BiICYTHOCTI 3alHbOI (iKcallii 3anuianacs
JIIOCUTB BUCOKOIO [23].

PosBuBaroun koHuerniito A.F. Dwyer, y cepeauHi
1970-x pokiB Himeubkuit Xipypr K. Zielke BmockoHanus
nepeaHio ¢ikcauio. Y 1975 p. BiH mpencTtaBuB cucteMy
Ventrale Derotations-Spondylodese (VDS) — mepennio
KOHCTPYKIIiI0 3 TBUHTAMHU Ta CTPUXKHEM, IO ITOJIIIINIO
meton ¢ikcarii A.F. Dwyer. Immianrar K. Zielke micTuB
Hapi3Hi CTPUKHI 3aMiCTh TPOCiB, a TAKOX I'BUHTH Ta Taiiku,
SIKi TaBaJld 3MOTY BUKOHYBaTH KOMIIPECito, IepoTallilo Ta
MEeBHOIO MipOIO PEryJII0BaTH CTYMiHb [24]. 3a paXyHOK 10p-
CAJIBHIIIIOTO PO3TAllyBaHHSI TBUHTIB y TUTi XpeOlst METOM
K. Zielke 3HIXyBaB pM3UK PO3BUTKY ITPOTEHHOTO Kio3y
Ta TIOJIMIITYBaB TPUBUMIpHY Kopekiiito aedopmaiiii. Cuc-
Temy VDS mmpoko 3acTOCOBYIOTH IIpH JIIKyBaHHI ITOIIepe-
KOBOT'O Ta IpyJI0TOINEPEKOBOTO CKOIi03Yy, BOHA Ja€ 3MOTY
BUKOPHUCTOBYBAaTU MEHIIY KiJbKiCTh CETMEHTIB, HiXX IIpU
3a7HiX CTprKHeBUX cucTteMax. Lli po3poOku B Xipyprii cKo-
JIi03y 3aKJiajid OCHOBY JUISI BUKOPUCTAHHS MEPeIHIX T0CTY-
MiB MpU rpynonornepekosiii TpaBMi. OaHaK 3a pe3ysbTa-
TaMU TPUBAJIIIOTO CIIOCTEPEKEHHST YaCcTOTa pPyWHYBaHHSI
IMITJITAHTaTiB i HE3pOIEeHb MPU 3aCTOCYBaHHI IEPETHBOI
¢ikcalii Ha 3Ha4YHii1 BincTaHi 6€3 10JaTKOBOI 3aIHBOI CcTa-
Oinizalii 6ysia BimTHOCHO BHCOKOO [23].

Kinenp 1970-x pokiB XapaKTepu3yeTbCsl aKTUBHUM 3a-
CTOCYBaHHSIM IIepEeOHbOI AEKOMIIPECii B XipypridHOMY
JIIKyBaHHI IpY BUOYXOBHUX IepeioMax, 110 CYIIPOBOIKY-
IOTBCSI KOMIIPECi€l0 CIIMHHOTO MO3KYy. PoboTu Takux Xi-
pypriB, sk H.H. Bohlman, monmynsipusyBaiu ineto BUKO-
HaHHS TOpaKaJbHUX a00 TOpaKoabaoMiHAIbHUX TOCTYIIiB
IIJISI KOPTIEKTOMI1 Ta AEKOMITpecii HeBpaJbHUX CTPYKTYP i3
BUKOPHMCTAHHSIM TpaHCIUIAHTaTa ISl 3aMillleHHS TeeKTy
Ta JIOCSITHEHHS1 KoHcousifanii. CrioyaTtky Taki BTpy4aHHs
MPOBOAMIN 0e3 BEeHTPAJIbHUX TUIACTUH, a JUISl TTATPUM-
KU TIEPEeIHbOI KOJIOHU 3aCTOCOBYBaJIM TPUKOPTUKAIBHUMN
TPaHCIUTAHTAT KJIyOOBOI a00 MaJIOTOMIJIKOBOI KicTKH [25].
Yepes pu3uK 3MillleHHSI TpaHCILIaHTATIB, K i paHillle, BU-
KOPUCTOBYBAJIM 3aHIO (hiKcallito abo TpuBasry iMMo0iiza-
1110 JUTsl TOCSTHEHHS CTa0lIbHOCTI.

BincyTHicTh cneniaiizoBaHMX CUCTEM IS HamiitHOi
BEHTpaJIbHOI (piKcallii TpaHCTUIAHTATIB CIIPUYMHUJIA TIOSIBY
HoBoOi xBWIi iHHOBamiii. Ha mouatky 1980-x pokiB rpyma
AO (Arbeitsgemeinschaft fiir Osteosynthesefragen) pos-
poOuiia BeHTpasibHi IacTuHU, Taki 9K AO DC-plate (mu-
HaMiuHa KOMIIPeCisl) Ta MepeaHsl IJIacTUHA ISl TPYI0IIo-
MepeKOBOro Biamiay xpebta [26]. OgHaK mepiir TIacTUHI
HE MaJIM TBUHTIB, SIKi OJIOKYIOTBCSI, 1110 3HUXKYBAJIO XOp-
CTKiCTb (hikcallii Ta MPU3BOJAMIIO O PO3XUTYBAHHS TBUHTIB
i peruauBiB Kiozy [27].

A.D. Kostuik Ta cmiBaBT. mpu0OJU3HO B LIl e vac
CTBOPWJIY TIEPEIHIO CUCTEMY Ha OCHOBI TBUHTIB Ta CTPUK-
HiB (rutactuHa Kostuik), a P. Yuan crniibHO 3 rpynoto AO
Spine po3poOUB TEepenHI0 TPYAONONEPEKOBY IIACTUHY
[28]. Lli xKoHCTpyKIii IMOCTYIIOBO MoOIM(iKyBammucs, aje
30epiranacs rnpobiaemMa ocaabJeHHsI TBUHTIB Ta HEIOCTaT-
HbOI 3MaTHOCTI 10 KOpeKIlii Aepopmalliii Ipy BUKOPUCTaH-
Hi TaKMX CUCTEM.

VY cepenuni 1980-x pokiB 3’aBUIMCS Bi 3HAUYIi PO3-
pOOKM CHUCTEM IS BEHTpaIbHOI cTabijizalii rpymormnorie-
pexoBoro Bimminy xpeodra. ¥ IliBaiuniit AMepuii B. Dunn
MPENCTaBUB KOPCTKY TIACTMHY 3 OJHUM CTPWKHEM, a
Maitxe omHouacHo B Amnonii K. Kaneda po3poouB cuctemy
3 nBoMa ctprkHaMu [29, 30]. Dunn plate 3aGe3neuyBaia
e(eKTUBHY HeraiiHy CTaOilIbHICTh, ajie BUCOKHWM 3arajb-
HU mpodisib CUCTEMU CTaB MPUYMHOIO PiIKiCHUX, aje
KaTacTpodivyHUX yikomakeHb aoptu [31]. ¥ Kaneda device
(cuctema Kanena), npencrasieHoMy B 1984 p., Ha KOXHO-
My piBHi BUKOPMCTAHO MOJBIiitHI TBUHTH, 3’€IHAHI TBOMa
CTPUXKHSIMU, 1110 3a0e31evyBaio MillHy ¢ikcalliio i HU3b-
Kuit mpodiab KOHCTPYKIIii [32].

IMpubnusno B ueit yac rpyna K. Zielke amanrtyBana
cucteMy VDS (Slot-Zielke) mis Kopekiiii TpaBMaTUYHUX
yimkomkeHb [33]. OmHak HaBiTh 1Ii IOJIIIIEHI IPUCTPOI
4acTo NOTpeOyBaJliM MOMAaTKOBOI 3amHboi (ikcalii [34].
Hanpukinui 1980-x pokiB 6arato XipypriB moyajid BUKO-
HyBaTh KoMOiHOBaHi (360°) mimxomu mpu TIXKKHUX TpaBMax,
ajie He3abapoM OyJsi0 3aIPONOHOBAHO HOBI 3aHi METOIU-
KU, SIKi CTaJay HaIiiiHOIO aJIbTepHATUBOIO KOMOIHOBAaHUX
orepaliii. BnpoBamkeHHs niepenHix MeTodiB dikcallii npu
TpaBMaTUYHUX YIIKOIKEHHSX IPYIOMOINEPeKOBOTO Bilmi-
JIy XpeOTa OyJI0 3yMOBJICHO He HEOOXimHICTIO BUKOHAHHS
JIEKOMIIPECii JTUIIIe TIepeaHIM JOCTYIIOM, SIK 11e XapaKTepHO
IIJIS 3aIlaJIbHUX Ta OHKOJIOTIYHUX ypaxkeHb, a BiICYTHICTIO
Ha TOU IIepiof CUCTEM, 3AaTHMX 3a0e3IMeUUTH aaeKBaTHY
crabinizalito xpe0Ta i3 3aAHbOT0 JOCTYITY ITiCJIsI TOBHOLIIH-
HOI1 IEKOMIIPECii.

MNepeAHin Ta 30AHIN AOCTYNU: NOPIBHAABHA
e EeKTUBHICTb | 3MiIHO TEHAEHLIN

VY 1980—1990-x pokax TpuBaja AUCKYCisl 1100 OINTH-
MaJIbHOTO XipypTiuHOTO IiAXOIy IO JiKyBaHHS TpaBMa-
TUYHUX YIIKOIXEHb I'PYAOIOIEPEKOBOTO BiIdiay Xped-
ta. [IpenmMeToM cyrmepedyok OyJiu MepeBaru Ta HeIOoJiKU
MepeaHiX i 3amHiX MOCTYIiB Ta iXHiX KomOiHamiil. Ic-
TOPUYHMIA aHajli3 JEMOHCTPYE IOCTyIoBe (opMyBaH-
HSI CBOEPITHOTO KOHCEHCYCY: 3aJHi JOCTYNU BBaxKalu
KpaliuM MeTOJOM Y TUX BUIIaAKaX, KOJU OCHOBHUM 3a-
BIAHHSIM BTpyYaHHS Oya cTabii3allist, ToOi SIK mepemaHi
JIOCTYIU PeKOMEHIYBaJIM BUKOPUCTOBYBATU TEPEBAXHO
3a IIOTPeOM BUKOHAHHS MPSIMOI JeKOMIIpecii XpeOTOBO-
ro KaHajy Ta BiTHOBJIEHHS OIOPHOI (DYHKIIii ITepeaHbo1
omnopHoi KoyioHu [15].

PanHi mnopiBHSIBHI  OOCHiIKEHHS BimoOpaxKyBaiu
dopManbHUil po3nonin miaxoaiB. Tak, ¢yHAaMeHTasb-
Ha KOHILIETLLisI «TpbOX KOJOH» Denis, 110 IPYHTYETHCS Ha
Kkiacugikalii mepesioMiB 3a YIIKOIKEHHSIM TepeaHbOI,
CepeqHbOI Ta 3aIHBOI OMOPHMX KOJIOH, ITpUITyCcKasa, IO
TMO€EMHAHI ypaXXeHHSI MepeqHbOI Ta CepeAHbOI OMOPHUX
KOJIOH, TUIIOBI [IJI1 BUOYXOBUX IIEPEIOMIB, TOTPEOYIOTh He
JIMIIe 3adHbOI CcTadiTi3allii, a i JoJaTKOBOI MePEeIHbOI pe-
KOHCTpyKIii [35]. Xipypru, sIKi 1OTpUMYBaIMCs KOHLETIIi1
Denis, HaityacTillle BUKOHYBaJIM IE€PEIHIO AEKOMIIPECiIO
XpeOTOBOro KaHajly i CIIOHIMIONE3 IPU TSLKKUX BUOYXO-
BUX mepesioMax [36]. ITosuiiii mepeIHbOro TOCTYITy 3HAYHO
3MILIHUAJIACS Ticasd MyOiiKalii 6araToueHTpOBOro A0CTi-
mxeHHs1 H.H. Bohlman, B sikomy OyJi1 IpoieMOHCTPOBaHi
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CIPUSTIMBIII HEBPOJOTiYHI HACHIAKM B IAlli€HTIB MiCJs
BUKOHAHHSI KOPIIEKTOMIil Ta KiCTKOBOI MJIaCTUKU MEPETHIM
noctyrnom [37].

Hanpukinni 1980-x pokiB BigOyBajocsi aKTMBHE BIO-
CKOHAJIGHHsI CHCTEM 3aJHboi (hikcallil: Xipypru mnovauiun
BiIyaBaTy TiepeBary 3alHbOMY JOCTYIY TIpW JIiIKyBaHHi
GIMBIIOCTI TPAaBMATUIHUX YIIKOIKEHBb TPYIOIONEPEKOBO-
ro Bimminy. [TosiBa TpaHCIIEANKYISIPHUX TBUHTOBUX CHCTEM
Jajaa 3MOTy BUKOHYBAaTH CTa0ili3allilo BCiX OMOPHUX KOJIOH
i3 BUKOPUCTAHHSIM i30JIb0BAHOTO 3aAHBOTO JOCTYIyY. TpaH-
CHENUKYJISIPHI I'BUHTOBO-CTPUXKHEBI KOHCTPYKILI 3HAYHO
MepeBeplIyBaIu Tauku XapprHITOHA 32 MEXaHIYHOIO KOp-
CTKICTIO Ta HafiliHicTIO (hikcallii, 3a0e3reuyroun (ikcalliro
XpebTa i KopeKililo ioro oci B ycix murommHax [38, 39]. Ha
MiIcTaBi HAKOMMYEHOTO KIIIHIYHOTO JOCBiAY 3p00JIeHO BU-
CHOBOK, 110 B OLIBIIOCTI BUMAAKiB KOPOTKOCErMEHTapHa
TpaHCITeAUKY/IsIpHaA (pikcalris 3abe3reuyBajia OioMexaHIIHY
JKOPCTKICTh, OJIN3BKY OO0 HOPMAaIbHOI, Ta CIIpUsIa MaKCH-
MaJIbHO IIBUAKIiM MoOitizalii mauieHTa [40]. Ilepuri mmpo-
KO BUKOPHMCTOBYBaHi TPaHCIIEAUKY/ISIPHI cUCTeMU (ILJ1aCTH-
Ha Roy-Camille (ynepiie Bukopuctana B 1970 p., Habyna
noupeHHs B 1980-Ti pokM), a TaKoX BHYTPIillHS (ikcallist
AO (Dick/Magerl, Hanpuxkinui 1980-x pokiB), TIacCTUHU
VSP Crudi (1986), crpukresi cuctemu Cotrel-Dubousset
(1980-Ti pok1)) MOKa3aIM BiAMiHHI pe3yJibTaT cTabitizarii
TepesIOMiB JIMIIIE 3a TOTIOMOTOIO 3aJHBOTO BTPYyYaHHS [5].

I'pyna R. Roy-Camille y ®paHiiii npoaeMOHCTpyBaa,
IO cariTaJlbHO OPiEHTOBaHi TPaHCIEAUKYJSIPHI TBUHTH 3
IUTAaCTUHAMM MOXYTh 3a0€3IMeUNTH BHYTPILIHIO CTAOLTi-
3allil0 TpaBMaTUYHUX YIIKOIKEHb IMOMEPEKOBOro Bilmily
[41]. Cuctema Fixateur interne Dick ta dikcaropu AO i3
reuHTamu IllaHIia minTBepaIMIM BHUCOKY YHiBepCATIbHICTh
MpU YIIKOKEHHSIX Ha TPyJIOTONepeKOBOMY piBHI, Jaro-
Yu 3MOTY BUKOHYBATH TUMYacOBY (ikcallito 6e3 KicTKOBOT
TUIACTUKM 3 BUJQJICHHSIM IMIUIAHTATIB TiCJIsT JOCSTHEHHS
KOHcoJinartii [42, 43].

Ha mouarky 1990-x pokiB KJIiHIYHi TOCTiIXEHHS J10-
CHUTh TIEPEKOHJIUBO IEMOHCTPYBAJIU, IO 3aTHS KOPOTKO-
cerMeHTapHa TpaHCIeAuKyJIsipHa ¢ikcalisl epeKTuBHA
Opy OiNBIIOCTI IEepeJoMiB TPYIONOIIEPEKOBOTO Bilainy,
SIKi HE CYMPOBOJIKYIOTbCSI TPYOUM HEBPOJIOTiYHUM Aedi-
LIMTOM Ta/ab0 3HAYHUM 3BYKEHHSIM XpeOTOBOTO KaHaly
[44]. unst BU3HAYEeHHS HEOOXiZHOCTI NEepeIHLOrO JI0-
cTyIry Oyno po3pobieHo HoBi Kpurtepii. Kiracudikamis
McCormack (Load Sharing Classification, 1994) naBana
3MOTY KiJIBKICHO OIIHUTU CTyMiHb (pparMeHTauii Tina
XpeOlIsl Ta KOMIIpecii KaHaay: BUCOKI Oau BKa3yBalud Ha
IOLIIbHICTh BUKOHAHHS MepeIHbOl PEKOHCTPYKIIil, 1100
YHUKHYTH HECIIPOMOXHOCTI imIutaHTatTiB [45]. Ha mpak-
TULIi 1Ie 03HayaJio, IO JUIle HaWTsIXK4i BUOYXOBi mepe-
JIOMU TiAJIaraiu nepeaHiii peKOHCTPYKILii, ToAi SIK iHIi
JIIKYyBaJIv 3aIHiM JOCTYITOM.

Ho xinusg 1990-x pokiB peTpOCIeKTUBHI MOPiBHSUIbHI
JMOCIIIKEHHS 1aJd 3MOTY BCTAHOBUTHU, 1110 PYTUHHI KOM-
OiHOBaHi (TepeHbO3aaHI) BTpyYyaHHs Oyau 3aliBUMU B
OaraTbox Bumankax. Jlekinbka mocmimkenb 11 Ta III pis-
Hs1, onyostikoBaHi B 1995—2000 pp., HE BUSIBUIN CYTTEBUX
BiIMiHHOCTE y perpeci HeBPOJOTIYHOI IMCOYHKIIII 4u
CTaOUIbHOCTI IOCSITHYTOIO iHTpaomepaliilHO caritajib-

HOTro 0ajlaHCy MiX 3aJHbOIO Ta LUPKYJISIPHOIO cTabijiza-
LIi€I0 TIPY BUKOPUCTAHHI CYy4aCHUX TPAHCIEAUKYJISIPHUX
cucteM. KomO6iHOBaHiI BTpy4YaHHsI XapaKTepU3YyBaJIUCS
OiBIIOI0 TPUBAJIICTIO OMepallii Ta YaCTOTOO YCKIaTHEHb.
Hanpuxnan, S.1. Esses Ta cmiBaBT. (1990) nmoka3zanu, 110
sIKiCHA 3aQHS pero3ullis Ta (ikcallis mpu 6araTbox BUOY-
XOBMX TIepesioMax JaBajia TOPiBHSIHHI 3 TIepeiHiMU BTPY-
YaHHSIMU Pe3yJbTaTU IPU MEHIIIii KiIbKOCTi YCKIagHEHb
[44]. A.J. Ghanayem i T.A. Zdeblick (1997) Takox 3a3Ha-
YuId, 110 TMepeaHs ¢ikcallis epekTuBHa, aje TodaBaHHS
3a/IHbO1 CTabiii3allii 3HaYHO MOJIIMIIYBaIO CTaOiIbHICTD
MPU TSKKUX TpaBMax. ToMy BOHU PEKOMEHAYBaIu BUKO-
PUMCTOBYBATH TIEPEIHIN MTOCTYIT MEepeBaXHO TMPU 3HAYHII
BEHTPaJIbHIl KOMIIpecii HEpBOBUX CTPYKTYp ab0 BHpaxke-
HoMy J1ebeKTi TIepeIHbO1 KOJIOHU, SIKi HEMOXJIMBO YCYHY-
TU 3aHIM JOCTyIIOM [46].

Ponp mepennboi ikcarii 3HMKyBaacs B Mipy BIOCKO-
HaJIeHHS TPAaHCIENUKYJISIPHUX cucTeM. YacToTa BTpy4yaHb,
SIKi BAKOHYIOTb BEHTPaJIbHUM JIOCTYIIOM, JOCSIJa IiKa B
1980—1990-x pokax, a MOTiM MOCTYNOBO 3HUXYBajacs. Y
2000-x pokax YMCJIeHHI cepii Ta MeTaaHa 31 MiATBEPAUIN,
1110 B OiJIBIIOCTI BUITAKIB JUISI TPYAOTNOIEPEKOBUX Iepesio-
MiB IOCTaTHbO 3a[HBOTO MiIXOMy (4ACTO MaJIOiHBAa3UBHO-
r0) IUIsl BUKOHAHHS IeKOMIpecii (JlaMiHeKToMii abo TpaHc-
MEeIMKYJISIPHOI KOPIIeKTOMIi), pero3uilii Ta cradimizaiii
[47]. Meraanani3u, TpoBedeHIi HEIAaBHO, ITiATBEPIKY-
I0Th, 110 3amHs (iKcallis Kpalla IIsd OiIbIIOCTI TAaIliEHTIB,
OCKIJIbKM 3a0e3Ieuye KOPOTIIi TepMiHU TocIIiTaji3alii Ta
MOPiBHSIHHI HEBPOJIOTiYHi pe3ybTaTH, 3a BUHSITKOM OCO-
O61uBUX cuTyalliii [48].

CyuacHi nepeiHi T10CTyMu MepeBakHO Pe3epBYIOTh s
BUIAAKiB BEHTPAJIbHOI KOMIIPECii, IKy HEMOXHA YCYHYTU
i3 3amHBOOIYHOTO HOCTyITy [49]. OgHaK i B TaKMX CUTYyalli-
sIX 6araTo MOCHiTHUKIB BiIalOTh IepeBary He i30J1b0BaHiit
BEHTPaJIbHil (hikcallil MIacTUHO, a BUKOHAHHIO OIHO-
eranHoi 360° crabinizalii, 3a SKOi 3amHSI TPAHCIIEAUKY-
JisipHa (ikcalliss TOMOBHIOETHCS YCTAHOBKOIO MEePEIHbOTO
KelIKa Kpi3b MaJ0oiHBa3MBHUI JaTepanbHuit noctyt [50].

Mepexia AO TPAHCNIE AUKYASPHOT dikcaLii
(1970-1990-Ti poKK)

Po3pobka Ta BHpoBamKeHHSI TpaHCIEAUKYJISIPHOL
IBUHTOBOI (pikcallii crajla OJHMM 3 HaiOIIbII 3HAYY-
IIMX JOCITHEHb Yy Xipyprii TpaBM xpebOTa, 1o (QyHzma-
MEHTaJbHO 3MIiHWIO MIUCKYCII0 MiX MNPUXWIbHUKAMU
MEePEeaHbOrO i 3aAHHOIO AOCTYIIB. SIK 3a3HaYeHO BUIIIE,
IoYaToK OYJ10 3aKJ1aeHO FTBUHTOBOIO TexHiKo10 Bouchery
1950-x poxkax. ITizHimie 1151 inest Oyaa CyTTEBO po3lIUpeHa
R. Roy-Camille. ¥ 1970 p. BiH ymnepiie BCTAHOBUB I'BUH-
TH Kpi3b HiXXKKM XpeOIliB MOIEepeKOBOTo BiIaiay xpeOra,
3’€/lHAHi KOPOTKOW TUIACTUHOIO, CTBOPMBIIM MEPIIUiA
iICTUHHUWI BHYTpIlIHi (dikcaTop, 110 Aa€ 3MOTY HeraifHO
CTabiIi3yBaT! XpeOGeTHO-PYXOBHIl cerMeHT. Moro cTarrs,
oIy0JIiKOBaHa CIovaTKy (ppaHIy3bKol0, a B 1986 p. aH-
TJiChKOIO, CTajla MiATPYHTSM IIJIsSI HACTYITHUX TpaHCIIe-
IUKYJISIpHUX cucTeM [41].

IIpoTsirom AecATWIITTS ¥ iHIII aBTOpU IpeACTaBUIU
cBoi po3pooku: R. Louis y ®paHuii po3poOuB MIacTUHY 3
MapHUMU IBUHTaMU JUIs1 TOMIEPEKOBOrO Bifminy (I1acTuHa
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Louis, 1986) [51]; F. Magerl y IlIseiiapii B 1982 p. ctBopuB
30BHIllIHili cKeJaeTHUI dikcaTop Wit XpedTa (FBUHTU Kpi3h
HIXKM XpeOliB, 3’€JHaHi 30BHIIIHBOIO INTaHrow). Lls
KOHIIETILIisl He3abapoM TpaHchOopMyBajacs y BHYTPIlTHii
dikcarop (fixateur interne) [51]; A. Steffee B CLLIA po3spo-
ouB cucteMmy VSP (Variable Screw Placement) — macTuny
3 TIpopi3zaMu Ta (hiKCyBaJbHUMU TBUHTAMU, TIPEICTABICHY
B 1986 p. [52].

Mo kinug 1980-x pokiB cerMeHTapHi TpaHCHEAUKYISP-
Hi TBUHTOBO-CTPMXKHEBI CUCTeMH, TaKi SIK iHCTpyMeHTa-
piit Cotrel-Dubousset (CD), Oynu aganToBaHi 3 Xipyprii
CKOJIIO3y 0 TpPaBMATOJIOTiYHOI MPaKTUKM, IO AaBajo
3MOTY BMKOHYBAaTH CTaOigi3allilo Bill BEpXHbOTPYIHOTO
Bimminy xpedra mo kpuxiB [53, 54]. Lli cuctemu 3abe3ne-
YyBaJIy MOBHOIIIHHY PETIO3UIIi0 ITepeIOMiB, BiTHOBJIEHHS
JIop03y Ta Kiho3y i rapaHTyBaau TOCUTh KOPCTKY (hiK-
callifo IJIg paHHbBOI MOOiTi3allii mamieHTiB 0€3 30BHIIIHIX
kopcertiB. Kniniuni pocuimkenns: 1990-x pokiB mpone-
MOHCTpPYBaJIH, 110 TPaHCIIEANKYJISIPHI KOHCTPYKIIii JaBa-
JIU 3MOTY JIOCSTTU BUILMX MOKA3HUKIB KiCTKOBOI KOHCO-
Jligalii Ta Kpalioro 30epexXeHHs 0ci MOPiBHSIHO 3 paHille
BUKOPUCTOBYBAHUMU TaYKOBUMU 200 APOTSIHUMU METO-
IUKaMU (4acToTa 3pOIIeHb 30iTbIIMIacs 3 OJIM3bKo 65 %
MPpH 130JTbOBaHIN KiCTKOBIl MIACTUII 10 616l Hixk 90 %
MpPU BUKOPUCTAHHI TPaHCTEAUKYISIPHUX TBUHTIB y nesi-
KUX cepisix) [55, 56].

3 OioMeXaHiYHOTO TMOIVISILY, TpaHCIEOUKYJISIpHA
TBUHTOBA TEXHiKa Jajla 3MOry IpU BUKOHAHHI JuIlle
i30JIbOBAaHOI'O 3aAHBOrO AOCTYIIYy BIJIMBATH Ha BCi TpU
OMOpHI KoJoHU XpebTa. [lo ii mosiBu 3aaHsI cTabiizallis
naBajia 3MOry 3adikcyBaTu JUIIE 3aJHi eJIeMEHTHU, OO0~
CEepeNKOBAHO BIJIMBAIOYM Ha CTPYKTYPU MEPEAHBOI KO-
JIoHU. [3 BIpoBaIKeHHSIM TPaHCIEAUKYJISIPHUX TBUHTIB
i CTPMXHIB CcTajla TOCTylTHA OUCTPAKILiI Ta KOMIIpECis
nepeaHbol Ta CepelHbOi KOJIOH, HerpsiMa JeKOMIIpe-
cisi — BOpaBJICHHs IMCJIOKOBAHUX y KaHal (pparMeHTiB
3a JIOTIOMOTOIO JIiraMEHTOTAKCUCY, a TAKOX BUKOHAHHS
TpaHCHEONKYJISIPHOI KiCTKOBOI IIJIACTUKU a00 KOPIIEKTO-
Mii. ¥ pe3yabTaTi ONUH XipypridHUi TOCTYII Mir 3a0e3me-
YUTHU T€, 110 paHillle moTpedyBaJo BUKOHAHHS ITepeaIHbO1
JNEKOMIIpecii 3 IOomaibllol0 3aJHbOI0 CcTaldiji3ali€ro.
Ile migTBepmkyBaau podotu P.C. McAfee i cmiBaBr.
(1982), siki onucanu «HecTabinbHUN BUOYXOBUIi mepe-
JIOM» i CTIOYaTKy peKOMEHAYBaIu TIepeIHiil TOCTyIl ISt
nexkomripecii xpeoroBoro kaHany [57]. Ilpore Bxe Ha-
npukiHii 1980-x pokiB Ti cami JOCHIAHUKU MOYaTU 3a-
CTOCOBYBAaTM KOPOTKOCETMEHTApHY TPaHCIEIUKYISPHY
dikcairiio i3 3aAHbOIO IEKOMIIPECI€IO SIK aJIbTEpHATUBY B
NEesKMX BUIAaIKaX TPAaBMAaTUYHOTO YIIKOAXEHHS TPylo-
rnorepeKkoBoro BiaAiny [58, 59].

IHIIMM BaxXJIMBUM YMHHUKOM B €BOJIOLIl Xipypriu-
HUX MiAXomiB cTajo ¢dopMalibHe BU3HAYEHHS KIIiHi4-
HOT HecTabisbHOCTI XpeOTa, 3ampornoHoBaHe A.A. White
Ta M.M. Panjabi B 1978 p. Xoua criouyatky po3po0bJeHa
KOHIIEMIlisi He CToCyBajiacsl JIMIIE TpaBM, BOHa Haja-
JIa 00’€KTUBHI KpuUTepii IJIsI BU3HAYCHHST HEOOXiTHOCTI
Xipypriunoi cra6inizauii [60]. ABTOopM BM3HAYMIU HeE-
CTaOIIBHICTh K KJIIHIYHO 3Hauylly aedopMalliio mifg
BILUIMBOM (Di3i0/I0OTiYHOr0 HaBaHTaXK€HHS, IO CIIPUSIO

BIIPOBAIXKEHHIO iIHCTPYMEHTaJIbHOI (pikcallii 3a HasSsBHOCTI
BUpaXeHOoI aHTys11ii ado 3cyBy. BogHOYac KOHCTPYKTHB-
HE IMOJIIIIEHHS iIMIUTAHTaTiB MPU3BEIO A0 arpeCUBHIIIOL
XipypriyHoi crabinmizaliiii mepeaoMiB, IS SIKUX paHilie
KOHCepBaTMBHA TaKTHKa BBaxasacs Kpaiow. Kpim toro,
3rajaHa Teopis «TpboX KojioH» F. Denis (1983) BruinHyna
Ha CTpaTeTiio MPUIHSTTS pillleHb, PEKOMEHIYIOUM Xipyp-
TiyHy cTabiii3alliio Ipy YIIKOMIXKEHHI IBOX i3 TPhOX KOJIOH
[35], 1110 cTaI0 HAYKOBO apTyMEHTOBAHOIO ITiICTaBOIO IJIsI
BUKOPUCTAHHS XipypriyHUX METOIMK y TUX BUMAAKaX,
MPpU SKUX PaHillle 3aCTOCOBYBAJIM KOHCEPBATUBHY Tepa-
Ii10 3 TiNCOBUMU KopceTaMu. TakKuM YMHOM, 3arajibHOIO
TEHJEHIIEI0 CTAJI0O BUKOPUCTAHHSI PAaHHBOI XipypriyHO1
crabinizanii HecTabITbHUX YIIKOIXEHb I'PYIOMOTNepeKo-
BOTO BiAily XxpeOTa 3aBOSKM ITiIBUIICHHIO OE3IIEYHOCTI
Ta e(heKTUBHOCTI iMTUTaHTaTiB [61].

Hanpukinami XX ¢T. IpOTUCTOSHHS MiX MEpeaHiM i 3a-
IHIM OOCTyHaMH BUPIIIMIOCS Ha KOPUCTh 3PYYHOCTI Ta
e(eKTUBHOCTI: Mpu OLIBIIOCTI TOCTpUX TpaBM IlepeBary
BilmaBaJM 3a[Hili TpaHCIIeAUKYISpHii ¢ikcallii (4acTo i3
3aIHLOOTYHUM CIIOHAMJIONE30M), a MepeaHiil ToCTyn BU-
KOPUCTOBYBaU 151 crieundiyHMX aHATOMIYHUX abo He-
BPOJIOTIYHUX TTOKa3aHb [62, 63]. BaxXauBUM JOCSITHEHHSIM
cTajiv MaJoiHBa3MBHA Yepe3lIKipHa dikcallist i TopaKocKo-
MiYyHa BEHTpaJibHa Xipyprisi, BripoBamkeHi B 1990-x pokax,
SIKi JaI 3MOTy 3MEHIIUTH TPaBMATUYHICTh JOCTYIy [64].
Hanpuxknan, TopakocKoriyHa KOPIEKTOMisl Ta yCTaHOBKA
TUIACTUHU J1aBaJIM 3MOTY YHMKATU BEJIMKUX TOPaKoadao-
MiHaJIbHUX PO3Pi3iB, aje iX BUKOPUCTAHHS 3aJIMIIAETHCS
TeXHIYHO CKJIaZHMM i OOMEXEeHHM 4epe3 BUCOKi BUMOIU
IO MaTepiaJbHO-TEXHIYHOI 0a3u i MiArOTOBKU IepCOHATy
[65]. CyuacHimi po3poOKM — TeJeCKOMiYHI KeiaxKi Ta mo-
JIiNIeHi ocTeo06i0oriyHi MaTepiaji OCTaTOYHO 3MiCTUIIU
OasiaHc y OiK 3aJHHOTO YU KOMOIHOBAHOTO ITiIXOMY TPU
TpaBMax [66].

V3aranbHeHUI OIS iCTOPUYHOTO PO3BUTKY Ta KIIiHiY-
HOTO BITPOBAXKEHHS PI3HUX XipYpPriYHUX METOAUK MPEe-
cTaBJieHi B Ta0. 1.

O6roeopeHHs

B ictopuuHoMy ornsiai 3pobsieHa cripoba BUCBITIIMTH
KJIIOYOBi MOMEHTH €BOJIIOLIIT XipypriyHUX MiAXOIiB A0 JIi-
KyBaHHSI TpaBM IpyIOIOINEPEKOBOTO Bilaily XpedTa 3 ak-
LICHTOM Ha OioMeXaHIYHUX Ta KJIiHIYHUX iHHOBAIlisIX, 110
chopMyBaId CydacHi XipypridyHi IpaKTUKHU. YTIPOIOBXK
oinpm Hix 100 pokiB MeTomMKHM cTabijizallii xpedTa po3-
BUHYJIUCS BiJl HAWMPOCTIIIMX CHOCO0IB 3amHbOI (iKcallii
IO CKJIAJHUX TEXHOJIOTi TpaHCIeAUKYISIPHOI iHCTpYMEH-
TaJlbHOI cTabinizauii. LlbomMy crnpusuin GioMexaHiuyHi J0-
CJTIKEHHSI, TEXHOJIOTIYHI MOCSTHEHHS Ta HaKOMWYECHUI
KJIiHIYHUK TOCBi.

Panni cripobu crabimizamii xpeOta, SIK-OT METOIMKAa
npotsHoi dikcailii Hadra i poootu Albee 3i cioHaunonesy,
3aKj1any GyHIAaMEHTaJIbHI KOHIIEIIIii iMMOoOiTi3alii xpeo-
ta. Lli mepi miaxoay migkpecanau 3HaYyIIicTb JOCSTHEH-
HsI CTaOiMbHOCTI XpeOTa i1 3armobiraHHs IPOrpecyBaHHIO
nedopMalliii — IPUHLMIIM, SKi MPOAOBXYBaJIM BU3HAYa-
TU NoJajbli po3pooku. OnHakK GioMexaHiuHi 0OMeXKEeHHSI
pPaHHIX METOIMK, HacaMIlepel HeIOCTaTHS CTiKiCTb IO
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pOTaliliHMX Ta 3rMHAJbHUX HABAHTAXEHb, 3yMOBUJIU T10-
TpeOy B MOoAAJIbILII iIHHOBALLII.

BaxxiimBUM KpOKOM cTajia mosiBa CTpYXKHIB XappUHITO-
Ha, SKi 3a0e3neunsiv Mepunii HaJiiiHUi MEeTO BHYTPIlII-
HbOI 3aJHBOI (hikcallii xpedta. CTBOopeHa ISl KOPEeKIlil
CKOJIIOTUYHUX OedopMalliii cuctemMa XappHHITOHA Oyiia
YCIIIITHO aIanToBaHa I JiKyBaHHS TpaBM XpeOTa, J0Bi-
BIIM e(peKTUBHICTD i YHiBepcaabHicTh. OnHaK He3abapoM
CTald OYEBUAHMMMU ii OioMeXaHiuHi HEIOJiKW — Tmepe-
BaxkHO AMCTpAKIiHUI MexaHi3M cTabijizallii Ta BimcyT-
HICTb CETMEHTApPHOTO KOHTPOJIIO, 1110 3yMOBUWJIO PO3POOKY
CEerMEHTAapHMX METOMIB, TaKWX K cybjaMiHapHe TMpoBe-
nmeHHs Luque i cucteMn Ha ocHOBI TaukiB. Lli MeTommku
Jaqyi 3MOTY 3IilicHIOBaTM OaraTopiBHEBY CETMEHTapHY
(hikcaito, CyTTEBO MOMIMIIMBIIYN KOHTPOJIb PYXiB XpeOTa B
TPhOX IUIOIIMHAX Ta IMiABUIIMBIIN 3aTajbHy OioMexXaHIdYHY
CTaOLIbHICTh KOHCTPYKIIii.

[NapanenbHuii po3BUTOK IEPEAHIX XipypriyHUX ITiaXO-
IiB, iHililoBaHUM poboTaMM TakuX XipypriB, K A.F. Dwyer
ta K. Zielke, BinkpuB HOBi IEPCIIEKTUBHU B JTiKyBaHHi TPaBM

XpeOTa 3a paXyHOK IIPsSIMOI MAaHIITyJISIIIil Ha TijaxX XpeOlliB
i MOXJIMBOCTI e(eKTHBHIIIOI IEeKOMIIpecii XpeOTOBOro
kaHaity. He3Baxkaioun Ha 3HAUHWIT BHECOK TEPEIHIX CUC-
TeM Yy po3yMiHHs OioMmexaHiku cTalinizaliii xpeOTa, iXHE
KJIiHiYHEe 3aCTOCYBaHHSI OOMEXKyBajoCsl BEJIMKOIO TpaB-
MaTUYHICTIO, TPUBAJIICTIO OMepalliil i pu3MKOM CyIMHHUX
YCKJIaHEHb.

HaiiGinpn 3HaYHUM MEPETBOPEHHSIM Yy XipypriyHOMY
JIIKyBaHHi TpaBM T'pyIOIONEPEeKOBOrO Billily CTaJIM pO3-
poOKa Ta IIMPOKE BMPOBAIKEHHS TPaHCHEIUKYJISIPHOT
dikcanii. Ilepmi excnepumentn Roy-Camille 3 TpaHc-
MEeIVKYIIPHUMUA TBUHTAMHU 3a0e3ledymain OioMeXaHidHO
ONTUMAJIbHUI KOHTPOJIb YCiX TPhOX OIMOPHUX KOJIOH Xpeo-
Ta 4epe3 3anHiii moctym. lle mocsarHeHHsS KapauHaJIbHO
3MIHWJIO XipypriyHi MpiopuTeTH, 3pOOMBIIN 3adHi TpaHC-
MEeIUKYJISIPHI CUCTEMU METOAOM CTalitizalii, 1110 AOMi-
Hye. biomexaHiuHi mepeBaru TpaHCIEIMKYISIPHUX KOH-
CTPYKIIili — BUCOKA XOPCTKiCTh, CETMEHTAPHUI KOHTPOJIb
i MOXJIMBICTh HeraifHOI cTabimizalii — CIpusuIv IXHbOMY
3HAYHOMY TOIIMpeHH0. [loganbin KIiHiYHI JOCTimKeH-

Tabnuuys 1. EBontouis MeToaiB Ta MeToauK XipypridHoi cTabiniaayii rpygononepexkoBoro Bigginy xpeobra

CKOJio3y)

Poxu 3apHi pocTynu MepepHi poctynun
1891 [poToBa ¢ikcauisa 3a Hadra (3a ocTUCTi Bigpoc-
TKK)
1911 KictkoBuin cnoHamnones 3a Albee ta Hibbs
1959 PaHHi TpaHcnamiHapHi/TpaHcneanKynspHi FrBUHTH
Boucher
1955-1962 CtpwxHi Harrington (cnovatky ans nikyBaHHs

KiHeub1960-x

ApanTauig ctpuxHiB Harrington ans tpasm

1969 l6puaHa cuctema Harrington-Tullos (nepuwi po3- | NepenHa cuctema Dwyer (crnoyaTky Ansi CKo-
pOOKM TPaHCNEANKYNSPHUX FBUHTIB) niosy)
1975 [MepenHsa rBMHTOBO-CTPUXHEBa cuctema Zielke
(VDS)
1977 Cuctema cybnamiHapHOi 4pOoTOBOI dikcauii
Luque
1978 CermeHTapHi cuctemu Ha radkax (Kluger)

KiHeub 1970-x

[MepenHsa KOPNEKTOMis 3 KICTKOBUM TpPaHCMAaH-
Tatom (Bohiman)

1970-1980-Ti

TpaHcnegukynspHa cuctema Roy-Camille

1986 TpaHcneaukynapHi renHTn Steffee VSP

MepenHi nnactnHm AO

Kineub 1980-x
Dubousset

TpaHcnegmkynspHa remHToBa cuctema Cotrel-

MepenHs aBocTpuxHesa cuctema Kaneda
(1984)

KiHeub 1980-x

TpaHcnegukynapHi reuHTn AO Fixateur Interne

MepenHsa cuctema Slot-Zielke (HanpuKiHLi

(Dick/Magerl) 1980-x — Ha noyaTtky 1990-x)
1980-1990-Ti KombiHoBaHa nepenHbo3aaHs dikcauis (360°)
3 1990-x JomMiHyBaHHSA TpaHCNEANKYNAPHNX FIBUHTOBUX
cuUcTeM
3 2000-x KopoTkocermeHTtapHa TpaHcneankynsipHa gikca- MalnoiHBasmsHa nepeaHs KOpPrnekTomisa Ta
Lis cTae cTaHOapToM Kenoxi
3 2000-x YepesLukipHa TpaHcneaukynsapHa dikcauis
3 2000-x TpaHcneouKynspHi rBUHTK 3 ayrMeHTaLi€eto
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HS THATBEpAWIM e(heKTUBHICTh KOPOTKOCErMEeHTapHO1
TPaHCIEAUKYISPHOI (pikcalii, TpoJAeMOHCTPYBABIIN MO~
PiBHSHHI a00 Kpallli KJIiHIYHI pe3yJbTaTh TMOPIBHSHO 3
nepeaHiMu abo KOMOIHOBAaHMMM MiAXOdaMy 3a MEHIIOL
XipypriyHoi TpaBMU.

He3Baxkatoum Ha 3arajbHe 3HMKEHHSI YacTOTH 3acTO-
CyBaHH{, TEpemHi IIiAXOmu 30epiraloTh CBOE 3HAYCHHS
B Cy4acHil Xipyprii xpeOTa, 3aJMIIAI0YMCh OCHOBHMMMU
METOfaMU TPU TSKKUX YIIKOMXKEHHSIX TEepelHboi OIo-
PHOI KOJIOHM, BUPaXKeHUX CTIMKMX Aedopmallisix, a TaKoxXK
MpU HETPAaBMATUYHUX YPAKEHHSIX, OCOOJIMBO MyXJIUHHOI
MPUPOAU, KO TOTPUMAHHS OHKOJIOTIYHUX MPUHIIUITIB
abJ1aCTUKU € He MEHIII BaXKJIMBUM, HiXK paiuKaJIbHICTb BU-
JaJICHHS TIATOJIOTIYHOTO BOTHUIIIA.

Takum 4yMHOM, €BOJIOLIST XipypriYHUX METOIMK CBifl-
YUTH MIPO TEHIEHIIiI0 10 BUKOPUCTAHHS MaJlOiHBa3WBHUX,
OioMexaHIiYHO OOIpyHTOBaHUX ITimxomiB. Ilepemni BTpy-
YaHHS 3aCTOCOBYIOTh OOMEXEHO Ta CyBOpO BUOIpKOBO, a
He SIK pYTUHHI IPOLeaypH.

VY TpaBMmaToJIOrii IpyIONONepeKoBOro Biamily XpeOTa
eBOJIIOLIST MeToAiB (ikcallil BimOyBajgacs mapajeiabHO 3i
3MiHaMM kiacudikauiil yirkomakeHb, Bitoopaxyouu npo-
rpec HayKOBOTO PO3YMiHHSI IAaTOJOTIYHUX MEXaHi3MiB Ta
OioMeXaHiKM TpaBM.

Ommcoswmii mepion (1920-ti — cepenuna 1960-x po-
KiB): repii kiacudikamiiiai cxemu (Bohler, Watson-Jones,
Platt, Nicoll) Maii riepeBa>xHO OMMCOBUI XapakTep, Tpy-
MYIOUM YIIKOIKEHHSI Ha OCHOBI IXHiX PEHTTE€HOJOTIYHUX
03HaK abo TepeadadyBaHOTO MeXaHi3My TpaBMHU, ajie 0e3
KiJIbKICHOI OIIiHKM cTabiJIbHOCTI XpeOTa Ta MPOTrHO3Y KJTi-
HIYHOTO pe3yabTaTy. ¥ TaKMX YMOBaX XipypriuHi MeTOIMN
JIIKyBaHHSI 0OMEXXyBaJIICSI TEXHIYHO TOCTYITHUMU 3aco0a-
MU TiepeKCcTeH3ielo Ha paMi [leBica, TilcoBUM KOPCETOM,
IpoTsiHolO (pikcartiero Hadra i aucTpakiiiHUMU CTPUKHSI-
mu Harrington, siki 3aCTOCOBYIOTb JUISI TPYOOTO BiTHOBJIEH-
Hs1 oci xpeOTa. DakTUuHO BUOip MeTomy crabinizaliii OyB
3YMOBJIEHUI HASIBHICTIO JOCTYITHUX iHCTPYMEHTIB i TeX-
HIYHUMM MOXJIMBOCTSIMM Xipypra, a He 4iTKO BU3HAYEHOIO
0ioMeXaHiYHOIO ITOTPeOoIo.

Biomexaniuamii eran (Kinenp 1960-x — 1990-Ti pp.): i3
MOSIBOIO Ta MOIIMPEHHSIM 0iOMEXaHIYHUX KOHIIETIIIi JBOX i
TpboxoIopHuX KoJsioH xpeoTa (Kelly & Whitesides, Denis) Ta
dyHnameHTanbHoi MoHoTpadii A.A. White i M.M. Panjabi
BimOyBCsI Mepexia Bil ONMKMCOBOTO IiAX0My 10 Kiacuikaliiit
3 OLIIHKOIO CTabiIbHOCTI YIIKOIKEeHb. YBara oyJia chokyco-
BaHa Ha HEOOXiAHOCTI cTadiTi3allii MepeBaXKHO YILIKOIKEHOT
MepeHbOCEPEAHBOI KOJIOHHU, IO OOIPYHTYBAJIO aKTHBHE
BIIPOBA/KEHHS TEPENHIX XipypriyHUX JOCTYMiB Ta BilMo-
BiTHUX IHCTPYMEHTAJIbHUX CHUCTEM: T'BMHTOBO-TPOCOBOI
cuctemMu Dwyer, cTpibkHeBUX KOHCTpyKLiit Zielke, kop-
CTKOI TJTACTUHU Ta ABOCTpIKHeBoi cucteMn Kaneda. Kira-
cudikaii uporo nepiony (Denis, McAfee, Ferguson-Allen)
(aKTUYHO CHOPUSIA 3aCTOCYBAHHIO IIEPEIHIX ITiAXOMIIB,
He3BaXkalouu Ha iXHIO BUCOKY iHBa3MBHICThb, 3HAYHY KpPO-
BOBTpATy Ta YacTOTY YCKJIAAHEHb, OCKIJIbKU 11€ BBAXKAT0CS
0ioMexaHiYHO BUITPABIAHUM.

CyyacHuii KJiHiYHO opieHToBaHMii eTan (3 2000-x po-
KiB): PO3BUTOK JIOKa30BOI MEIUIIUHU, 30LTBIIEHHSI KiJlb-
KOCTi paH/IOMi30BaHUX JIOCJi/KEHb Ta TMOsiBa LM(MPOBUX

cucteM ouiHku ymkomkeHb (Load-Sharing classification,
TLISS/TLICS, AO Spine Classification 2013) npogemoH-
CTPYBai BaXJIUBICTb TPhOX OCHOBHUX UMHHMKIB: MOp-
¢oorii yIIKOmKeHHs, LUTICHOCTI 3aAHbOTO 3B’SI3KOBOTO
KOMILIEKCY Ta HEBPOJOTiYHOro craTycy mauieHTta. Lle
CHpUsUIO 30aJIaHCOBAHIIIIOMY TTiAXOAY IO BUOOPY METOIY
(bikcatii: y 6inblIocTi BUMaaAKiB HECTAOIIbHUX MEPEIOMiB
€ IOCTaTHBOIO 3a/IHSI TpaHCIIeAMKYJIsipHa ikcallist, KopoT-
KOocerMeHTapHa abo MoJI0oBXKeHa, a TepeHiil XipypriyHuii
JIOCTYTT PEe3ePBYETHCS MEPEeBAXKHO ST CUTYyalliil i3 BUpa-
XKEHMM BEHTpaJbHUM Je(heKToM abo KOMIIpeci€lo xped-
TOBOTO KaHaly, SIKY HEMOXJIMBO YCYHYTH i3 3aIHbOTO JIO-
cryny. CyvacHi knacudikallii € JaKOHIYHIILIMMHA Ta YiTKO
MPUB’SI3aHUMU J10 JIiKyBaJIbHOT'O aJIrOPUTMY, TOJi SIK BUOip
XipypriyHOro MeTody I'PYHTYETbCS Ha KJIiHIUHIN JOLLIb-
HOCTI, a He JIKIlIe Ha GioMeXaHIYHUX MPUHIIUIIAX.

Orasig Ma€ HU3KY 00MeKeHb, 3yMOBJIEHUX HOro OIMu-
COBHMM XapaKTEepOM Ta BUKOPUCTAHHSIM AOCTYIMHMX iCTO-
PUYHUMX MaTepiaiiB Ta rmy0Jiikalliii, 1o MoXxe MPrU3BECTH 10
HEHaBMUCHOTO TPOITYyCKAaHHSI MEHIII 3aJI0KyMEHTOBaHUX
YM perioHaJIbHMX iHHOBalii. SKicHMWIT aHami3, He3BaXa-
I0YM Ha MOBHOTY, HE JIa€ 3MOTU MPOBECTU CYBOPUIA Kilb-
KiCHUI MeTaaHalli3 iCTOPUYHUX TeHASHIIM YM KIiHIiYHUX
pe3yJbTaTiB.

BUCHOBKMU

EBosroniist migxomiB o0 JIiKyBaHHSI TpaBM Ipyaornornepe-
KOBOTO Bininy xpeOTa 1eMOHCTPYE 3B 130K Mix Oiomexa-
HIYHUMM JOCITIIKEHHSIMUM, TEXHOJOTIYHUMU iHHOBALlisI-
MU Ta KJiHiYHUM TiparmMaTu3dmMoMm. CydacHe TOMiHYBaHHS
TpaHCTIEAMKYJISIPHOI (hikcallii CBiIUUTh MPO YCHIlIHY iH-
Terpallilo icCTOpUYHOTO JOCBIAY i3 CydaCHUMU OioMeXaHiu-
HUMU TIPUHLMIIAMUA, CTBOPIOIOYM OCHOBY LTSI TTOAAIBIINX
XipypriyHUX TOCSITHEHb.

KoHnduikr iHTepeciB. ABTopu 3asIBISIIOTH PO BiACYT-
HIiCTb KOH(MJIKTY iHTepeciB Ta BIacHOI (hiHAHCOBOI 3alli-
KaBJIEHOCTi MPpU MiArOTOBLI JaHOI CTATTi.

Indopmania npo dinancyBanns. Pobora € dparmeH-
TOM HAYKOBO-J0CJIiTHOI poOOTH «JlOCIianTH MEXaHi3MU Ta
PO3pOOUTH KOMILUIEKC JIIKyBaJIbHUX 3aXO/IiB JIs1 3MEHIIICH-
HSI iHBaJIigM3allil Ta MOKpaIIeHHS SIKOCTi XXUTTSI XBOPUX 3
XpeOeTHO-CITMHHOMO3KOBOIO TPaBMOIO», IEPXKABHUI pee-
crpauiiiHuii Homep 0119U000110.
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Evolution of surgical stabilization techniques for thoracolumbar spine injuries:
a biomechanical and clinical perspective

Abstract. Background. Traumatic injuries to the thoracolumbar
spine are associated with a high risk of neurological complications and
require stable surgical fixation. The historical development of stabili-
zation techniques reflects advances in biomechanical understanding,
implant design, and the evolution of clinical practice. The purpose was
to systematize the key stages in the evolution of surgical stabilization
methods for thoracolumbar injuries with emphasis on biomechani-
cal principles, the introduction of new implant systems, and shift-
ing priorities in surgical access. Materials and methods. A literature
review was conducted using PubMed, Scopus, Web of Science, and
Google Scholar, covering publications from 1890 to 2024. The analy-
sis included studies describing the development of surgical techniques,
types of fixation systems, and their application according to clinical
objectives. Results. The main stages in the evolution of stabilization
techniques were identified and characterized. Early period (1890s-
1950s): introduction of wire fixation (Hadra), bone graft-based spinal
fusion (Albee, Hibbs), initial anterior approaches (Lane, Moore), and
early screw-based techniques (Boucher). Era of posterior instrumen-
tation (1950s-1980s): development of the Harrington rod system, its
adaptation to trauma, introduction of segmental sublaminar wiring
(Luque), emergence of hook-wire systems, and the formation of

multilevel posterior stabilization. Advancement of anterior methods
(1970s-1990s): implementation of screw-cable constructs (Dwyer),
rod-based systems (Zielke, Kaneda), anterior corpectomy with fixa-
tion, and the introduction of ventral plating. Modern era (since the
1990s): widespread adoption of transpedicular screw systems (Roy-
Camille, AO, VSP, CD), enabling three-column control through a
posterior-only approach and reducing the need for anterior surgeries.
The development of minimally invasive techniques, including per-
cutaneous fixation and lateral access for interbody cages, further en-
hanced outcomes. Conclusions. The evolution of surgical approaches
highlights the transition from rudimentary methods to biomechani-
cally sound, standardized stabilization. Transpedicular fixation has be-
come the gold standard due to its versatility, strength, and minimally
invasive nature. Anterior approaches are now used selectively, prima-
rily when posterior decompression or anterior column reconstruction
are not feasible. A historical perspective enables surgeons to make in-
formed decisions when choosing the optimal fixation strategy, con-
sidering anatomical, biomechanical, and clinical factors of the injury.
Keywords: spinal trauma; thoracolumbar spine; surgical stabili-
zation; transpedicular fixation; anterior approach; history of spinal
surgery; evolution of techniques; spinal biomechanics
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CyyacHum niaxia Ao NPodPiAGKTUKU BEHO3HUX
TPOMOOEMOOAIYHNX YCKAOAHEHDb Y XBOPUX
AO TA NICAS onepauii eHAONPOTe3yBAHHS
KYAbLLOBOIO CYraAo6a

Pestome. AKTyanbHICTb. [[006AEMA AIQrHOCTUKI TQ MPOGIAQKTUKIA MICASIONEPALIVIHMX KOQTYAOMQTIVi AOBOAI QKTY-
QAbHQ 'y CYYQCHIV OpTOMeAil, OCKiAbKM B YKPQIHI 11 30 KOPAOHOM 3POCTAE KIALKICTb ONepALivi EHAOMPOTE3YBAHHS
MQALIEHTAM 3 PI3HOK MATOAOTIEI KYAbLLOBMX CYM06is. MeTa: Ha OCHOBI QHAAIZYy GQKTOPIB PU3MIKY PO3BUTKY BEHO3-
HUX TOOMOOEMOOAIYHUX YCKAQAHEHBL (BTEY) y XBOPWMX i3 MATOACrIEKD KYABLLOBOrO CYmoba A0 TQ MicAs onepaLii
EHAOMNPOTE3YBAHHS OOIOYHTYBATY KOMIAEKC 3QXOAIB iX MPOGIAaKTMKM. Marepiaan Ta meTtoan. [1QLieHTiB, KM
MPOBOANAOCH EHAOMPOTE3YBAHHSI KYAbLLOBOIO CYA06Q, 6YAO PO3AIAEHO HA rpyriu: | royrna — HU3bKOro CTyrNeHs!
pu3smKy Bikom 20-40 pokis (n = 13); Il rpyna — nomipHOro ctyrneHst pusuiky Bikom 41-60 pokis (n = 45); Il royna —
BWCOKOIO CTyrneHs1 puanky Bikom 61-80 poxkis (n = 42). AAs1 OUiHKN CTYreHs PU3NKy TOOMOOTUYHNX YCKAQAHEHb
BUKOPUCTOBYBAAU METOAMKY, QHAAOTIYHY LLUKAAI J.F. Caprini. Pe3yAbTaTh. AHQOAI3 TOOMOOTUYHUX YCKAQAHEHb Y AO-
CAIAKYBQAHMX rPYNAX XBOPUX MICAST OnepaLii TOTAABHOIO eHAOMPOTE3YBAHHST KYAbLLOBOrO CYMo0Qa Y rMOPIBHSIHHI 3
AQHUMU HAYKOBOI AITEpQTYPM MOKQA3AB, LLUO YCKAQAHEHHST Y BUIMSIAI TOOMOOEMBOOAIT AereHeBoI apTepii y HaLLmX
MNQALIEHTIB HE CMOCTEPIrAAOCS, A 3Q AQHUMM AiTepaTypmt — Bia 1,08 A0 30 %, TOOMBE03U MNOOKNX BEH HVKHIX KiHLY-
BOK Y HQLLIOMY AOCAIAKEHHI — 4,65 %, a 3a AQHUMK AiTepaTypimt — 10-20 % (3MEHLLEHHST B CEPEAHBOMY HA 5,35 %).
Ha6psik HKHIX KIHLIBOK (XPOHIYHQ BEHO3HQ HEAOCTATHICTL) Y HALLIMX NALiEHTIB — 15,5-20,9 %, 30 AQHUMI AiITEP Q-
Typu — 17-25 % (3MeHLUeHHS B cepeAHboMY HQ 3 %). BUCHOBKUN. ToOMOOMPOGIAQKTUKA BEHO3HMX TPOM60EeMO0-
NIHHUX YCKAQAHEHB My 0rnepaLii TOTAALHOIro eHAOMPOTE3YBAHHSI KYAbLLOBOIO CYMo6a notpebye iHAMBIAYAAbHO-
O MAXOAY AO MALIEHTIB 3 OIASIAY HQ QQAKTOPM PUIMKY SIK Y AOONEPALIMHOMY, TAK i Y MICASIONepALiviHOMY NepioAQX.
3arponoHOBAHA HAMUM MPOrPAMA MPOGIAQKTUKI B AOCAIAKYBAHMX MNALIEHTIB, SIKLLO MNOPIBHIOBATY 3 AQHUMU AiTe-
PATYPU, AOSBOAUAQ SMEHLLNTU KIABKICTE TOOMOOTUYHUX YCKAQAHEHD. Y | rpYri XBOPUX 3 HU3bKUM CTYTNeHEeM PU3VIKY
Ui YCKAQAHEHHSI He Biamidaamcst, y Il i lll rpyrnax 1poM603u MnGOKUX BEH HUKHIX KIHLIBOK 3MEHLUMAMCS HA 5,35 %,
HQBPSIKN HKHIX KIHLIBOK — HQ 3 %, reMQTtomu y AinsiHUi onepauii — Ha 1,5 %. OTpuMQaHi AQHI CBIAYQTb PO epek-
TUBHICTb | AOLJIABHICTb 3QCTOCYBAHHSI 3QMPOMNOHOBAHOIO HaMM KOMMAEKCY 3AXOAIB TOOMOOMPOPIAQKTUKIA Y XBOPUX
MiCAs @HAOMPOTE3YBAHHSI KYAbLLIOBOIO CYno6a.

KAIOYOBiI CAOBQL: eHAOMPDOTE3YBAHHSI, KYAbLLIOBIV CYIAO6; MPOrHO3YBAHHSI, TOOMOOMPOGIAQKTUKA

Bctyn

[TpoGnaema npiarHOoCTMKM Ta TPOGITAKTUKM TTiCisI-
onepauiiHuX KoaryJjonaTiii JOBOJi akTyajibHa y CYy-
JacHill opTomenii, OCKiJbKM B YKpaiHi I 32 KOpAOHOM
3pOCTAa€ KilAbKiCTh oOmepamiii eHIOIpPOTe3yBaHHS I1a-
IiEHTaM 3 Pi3HOIO IIATOJIOTi€I0 KYJIBIIOBUX CYTJ00iB
[1—5]. OcobauBO 1Ie CTOCYETHCS XBOPUX Ha KOKCApTPO3

ITI-IV craniit, 3a SKUX TOTaJdbHE €HIOMPOTE3YBaHHS
Ma€ ToKa3aHHS JJISl TIepeBaXKHOi1 OUIbIIOCTI MallieHTIB
[6—9]. Kpim TOoTO, Ha CHOTOIHI cepen MOCHITHUKIB i
MMPaKTUKYIOUYNX (axiBIiB HEMa€ KOHCEHCYCY IIOJ0 BH-
0opy 3aco0iB npodiIaKTUKNA TPOMOO3iB Mic/s TOTalb-
HOTO €HIOTPOTE3YBaHHS KYJIbIIOBOTO i KOJiHHOTO CYy-
r1o6iB [10—12].
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€ OYeBUIHUM, III0 B OCHOBI INPOMiIaKTUKK TPOMOO-
eMOOJIIYHMX YCKJIAAHEHb Yy TMAIliEHTIB TIC/Is €HAOINpOoTe-
3yBaHHS KYJbLIOBUX CYIJIOOIB Ma€ OyTH TMPOTHO3YBAHHS
KOaryJiorariii Ha I'pyHTi pe3yJIbTaTiB PeTPOCIEKTUBHMX, a
TaKOX KJIIHIYHMX, iIHCTPYMEHTAJIbHUX i JJAOOPAaTOPHUX J10-
cnimkeHb. OcoOIMBO HEOOXiTHMM i BAXKJIMBUM TaKWiA MiIXiT
€ JUTSI XBOPUX Ha KOKCApTPO3, SIKi MalOTh CYITyTHI 3aXBOPIO-
BaHHSI, a TAKOX IS MAIIIEHTIB ITOXUJIOTO BiKY, Y SIKMX (DYHK-
LIOHYBaHHSI CHCTeMHU I'eéMOCTa3y B OpraHi3aMi Ma€ TNeBHi
0COOJIMBOCTI, Yepe3 1110 caMe B HUX YacTillle pO3BUBAIOTHCS
nicasionepauiiiHi TpomMm60eMOoiuHi yckiaaaHeHHs [13].

AKTyaJTbHiCTb MMUTAHHS MialrHOCTUKM Ta 3aIroOiraHHs Ti-
MEepPKoaryJIiiHuM TicasionepauiiHUM YCKJIaJHEHHSIM Y
XBOPMX Ha KOKCApTPO3 TiC/IsI eHIOMPOTE3yBaHHSI KYJIbIIIOBO-
ro cymioba J0AaTKOBO OOIPYHTOBYETBLCS TUM, IO B YKpaiHi
Ta CBITOBIM KIIIHIYHIN MEIUIIVMHI BiICYTHI YiTKi i1 y3romKeHi
CcTaHOApTU NPOodiTaKTUKY Ta JIIKyBaHHS KOATyJIOIATIil y Ima-
LIEHTIB MiCJII eHIOIPOTe3yBaHHs CyrIo0iB. Jleski 3apyOik-
Hi aBTOpY B3arajli IMigHIMAIOTh MUTAHHS PO CYMHIBHICTh
KOPUCTI TepareBTUYHOI TPO(UIAKTUKY TillepKOoaryJisiii
IUISI 3MO0POB’S MALliEHTA T yac eHaorpoTe3yBaHHs [14]. 3a
JAHUMM aBCTPATICbKUX YYEHMX, TpodilakTuKa TpoMOo-
eMOOJTIYHMX YCKITATHEHb 32 JIOTIOMOTOI0 HU3bKOMOJIEKYJISIP-
HOTO TernapuHy (eHoKcarnapuHy HaTpito) il acripvHy He Ma€
BiIMIHHOCTEl 3 KJIHIYHOI TOYKHM 30py I Yac €HAOIpPOTe-
3yBaHHS KyJIbIIIOBOTro cymioba [15]. Ha mymMKy KopeichbKux
¢axiBIIiB, 3aCTOCYBaHHS IIEPOPATHLHOIO AHTUKOATYJITHTY
puBapokcabaHy Ma€ OUTBII BUCOKY KITiHIUHY e(heKTUBHICTb
1110710 ITPOITAKTUKK TPOMOOEMOOJTi1 TP €HAOIIPOTe3yBaHHI
KYJIBIIIOBOT'O CYIJI00a MOPiBHSIHO 3 acIiprHoMm [16].

TakumM 4YMHOM, MOXHa BBaXaTU aKTyaJbHUM IpOBeE-
JIEHHSI HAyKOBOTO JOCHIIXKEHHS 010 PO3POOKU YiTKOTO,
KJIiHIYHO # TMaTOreHeTUYHO OOIPYHTOBAHOIO aJTOPUTMY
npodiTakKTUKM TPOMOOTUYHUX YCKJIAJHEHb Yy TMAallieHTiB
MicJIsl @HIOTIPOTE3yBAHHSI KYJIBIIIOBOTO CYyTyIo0a.

Merta: Ha OCHOBi aHaJli3y (haKTOPiB PU3MKY PO3BUTKY
BEHO3HUX TPOMOOEMOOIIYHUX YCKIaIHEHb Y XBOPUX 3 TIa-
TOJIOTI€I0 KYJIBIIIOBOTO CyIiIo0a M0 Ta Iic/sd €HIOMIPOTe3y-
BaHHsI OOIPYHTYBaTH KOMILIEKC 3aXO/iB iX MpoGiIaKTUKH.

MaTepiaAn Ta MeToAmn

JlocmimKeHHs MPOBOAMIIMCS Ha 06asi Bimmiay maTosiorii
cyrno6iB 1Y «IHcTuTyT martosiorii xpedTa Ta cyrino0iB iMeHi
npod. M.I. Curenka HAMH VYkpaiau» y 2018—2025 pp.
JocnimkeHHsI BUKOHYBAJIOCS 3TiTHO 3 TEMOIO HAYKOBO-/10-
CIIigHOI po00TH «JlOCTiANTH MAaTOTeHETUYHMII 3B’ I30K MixX
MOPYIIEHHSIMU CUCTEMHU TeMOCTa3y i 3amajabHO-AeCTPYK-
TUBHUMM 3MiHaMM B YMOBaX 3aXBOPIOBaHb, ypaxeHb Ta 60-
OBOI TpaBMU BEJIMKUX CYIJTI00iB» (HOMEp IepXKpeecTpaliii
01230100163, mmdpp Hd.2022.2. HAMHY). Yci mauien-
TH TMiANUCYBaTH iH(pOpPMOBaHY 3rojly Ha JiarHOCTUYHE 00-
CTEXEHHSI Ta JIiIKyBaHHSI.

[MauienTtiB (100 oci®), IKMM BUKOHYBAJIM €HAOIPO-
Te3yBaHHsI KYJIBIIIOBOTO cyryoba, OylIo pos3miieHo Ha 3
rpynu: I rpyrma Hu3bKOro crymneHs pusuky, 13 ocid Bikom
Bix 20 mo 40 poxiB (5 4010BiKiB, 7 )KiHOK) 3 HOPMaJIbHUM
ingekcom Macu Tiia (IMT), 6e3 o3Hak martoJiorii cepiie-
BO-CYIMHHOI CUCTEMH Ta XPOHiYHOI BEHO3HOI HeJ10CTaT-
HocTi; Il rpyna moMipHoOTro CTyreHs pu3uky, 45 ocib (23

4oJIOBiKM, 22 XiHKM) BikoM Big 41 mo 60 pokiB 3 OXu-
piHHsM [—II cTymeHsi, HasIBHICTIO ceplieBO-CYIMHHOI,
JIETEHEeBOI MmaToJiorii, TinmeproHiyHoi xBopoobu, COVID-
iH(deKIIii, TaToJIorii MeYiHKM, HUPOK, BAPUKO3HOI XBOPO-
ou BeH; I1I rpyma Bucokoro cTyreHs pu3uKy, 42 ocoou
(13 yonogikiB, 29 xkiHoK) BikoM Bix 61 10 80 pokiB 3 0Xu-
pinaaMm III-1V crt., 3 mexinbkoMma (opMaMu CyIIyTHbOI
naToJiorii (y cTamii pemicii): ceplLeBoO-CcyIMHHA ITaTOJIOTis,
rinepToHiuHa XBopoba, peBMaTOiAHUI apTPUT, XPOHIYHA
BE€HO3HA HEJIOCTATHICTh, TPOMOO3M B aHaAMHE3i, a TAKOX
MEepPEeHEeCeHi CKJIaaHiI omnepauii, BKJIIOYHO 3 peBi3iiHUM
EHJIONPOTE3yBaHHSM CYIJIOOIB.

Y cBoeMy JOCIIIKEHHI TIpU MPOBEAeHHI TpoMOompodi-
JIAKTUIHUX 3aXO/iB MU CITMPAJIMCS Ha TIPOTOKOJIM ITpodiIak-
TUKA TPOMOOEeMOOIIYHIX YCKIamHeHb, 3aTBepmkeHi MO3
VYikpainu (Ne 329 Bin 15.06.2007 p.), pekomeHallii AMepu-
KaHCBKOI'0 KOJIeMXKy TopakaibHux XipypriB (ACCP) i peko-
MeHalii [HCTUTYTy 3MopoB’s Ta KJIiHIYHOI 10ITOMOIY AHIJIi1
it Yeasca (NICE). A TakoxX KOpPUCTYBalIMCSI MartepiaiaMu
YKPaTHCHKMX MIDKIUCIUTUTIHAPHUX KITTHIYHAX pEKOMEH AL
3 IIarHOCTUKM Ta JIIKyBaHHSI BEHO3HUX TPOMOOEMOOTIYHIX
yCKJIamHeHb [17], ne peKoMeHIOBaHO 3aCTOCOBYBATH HU3b-
KOMOJIEKYJISIpHI TelapyuHy Yy TALIE€HTIB 3 PI3HUMHU CTYTICHSIMU
pusuky BTEY B mozax Bim 2500 mo 4500 MO. 1151 oLiHKY CTY-
neHs1 pu3uky BTEY B po0OoTi BUKOpHCTOBYBaIM aHAJIOTIUHY
mikati J.F. Caprini [18] MeTOnUKy 3 TOTOBHEHHSIMM.

PesyAbTaTH

HocnimxyBanux xBopux, 100 oci6 (42 JyosnoBiku i 58 xi-
HOK) OyJ10 pO3MOIiJIEHO HAa TPU TPYIU 3 HU3BKUM, TIOMip-
HUM Ta BUCOKMM cTyrieHeM pusuky BTEY. /lani HaBeneHi
Ha puc. 1.

OCHOBHI IPUHLIUIIN MPOMITaKTUKN TPOMOOTUIHUX CTa-
HiB y X Tpymax 0a3yBajaucsl Ha KOMILIEKCHOMY iHAMBIIY-
aJIbHOMY ITiIXO/i 3aJ7I€3KHO Bill BA3BHAYEHOI'O CTYIIEHST PUBUKY
PO3BUTKY BEHO3HUX TPOMOO3iB, 3 OISy Ha CTaTh, BIK, iH-
JIEKC MacH Tijla Ta KOMOpPOiAHi CTaHW Mali€HTa, ITiCIsl Y0ro
BU3HAYaIM MEAWYHMIA TIpernapar [UIsl 3aCTOCYBaHHSI, ioro
IIO3y i TepMiH JIiKyBaHHs. [J1s1 TpoMOOIIpodiTaKTUKK 3aCTO-
COBYBaJIM HU3bKOMOJIEKYJIsIpHi TentapuHu (HMI), nponyktu
JIeToJISIpu3allil TerapyHy 3 MEHILIOK MOJIEKY/ISIPHOIO Macolo
11 aHTUKOATYJISILIITHUMU BJIACTUBOCTSIMU Ta HOBi OpaJibHi aH-
tuxoaryasaHTu (HOAK), TakoxX Bimomi sIK TIpsiMi TTepopaibHi
AHTUKOATy/ISIHTU, BKJIIOYHO 3 TIperapaTraMi, siKi OJIOKYIOTh
¢akTopu 3ropTaHHs KpoBi, 1K-0oT TpoMOiH (11a) abo dakrop
Xa. IlounHamu TpoMOOIpodiIaKTUKy 3 TapeHTepaabHOIo
BBeaeHHs1 HMIT — mimmikipHo (y G0KOBY CTiHKY uepeBa) 1
pa3 Ha 100y. Jlo3y npemnapaTy i TepMiH Oro 3aCTOCYBaHHS
BU3HAYAIM iHAMBIMYaJbHO 3aJICKHO Bill BU3HAUEHUX CTYTIEe-
HiB pu3uKy. [laHi mpo 3acTOCyBaHHS BUIiB aHTUKOATYJISTHTIB
Y IOCJTiKyBaHUX XBOPUX TOJIaHi Ha puc. 2.

Cepen HMI mominyiouolo Oyia rpymna eHoKcama-
puny (52 mauientu). Y 31 mamieHTa 3acTOCOBYBalu
mnmpemnapar rpynu eHoKcalmapuHy HaTpilo (MOJEKYJIsIp-
Ha Maca 4500 manbpToH) y mpodinakTuuHiit no3i 40 mr
migmkipHo 1 pa3 Ha no0y Bnpoaosx 10 ni6. Lle Buco-
KOCEJIEKTUBHMU NpsIMUIA iHTiOiTOp Xa-daKkTopa KpOBi,
110 MpUTHiIUy€e opMyBaHHS TpoMOO3y i TpOMOiB, TIpu
IIbOMY H€ BILJINBA€ Ha aKTUBHICTb TPOMOiIHY (aKTMBOBA-
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HU3LKOrO CTYNeHA
PH3HKY
(2040 poxis)

NOMIpHOTO CTYNEHA
PHBHEY
(41-60 poxis)
[pynu puauky

BHCOKONo CTyNeHA
PHHKY
(61-80 poti

PucyHok 1. Qocnipg)xysaHi rpynu xsopux
I3 HU3bKUM, MOMIPHUM i BACOKUM CTYrieHeM PU3unky
po3Butky BTEY

Horo dakrtopa II) Ta TpoMOGoLIUTH, a TAKOXK MAa€E BUCOKY
0i0TOCTYIHICTD.

V 21 mauieHTa 3aCTOCOBYBaJIM IIpernapaT Li€i rpynu 3
AHTUTPOMOOTUYHUMU ¥ AHTUKOATYJISUIMHUMU BJIACTH-
BOCTSIMU, SIKMIA Ma€ BUCOKY aHTU-Xa-aKTUBHICTb i aHTH-
TpOMOiHOBY aKTUBHICTb, ajie MPU LIbOMY aHTUTPOMOOTHUY -
Ha i aHTMKOAryJISIHTHA MOro aKTUBHOCTI HE TTOB’s13aHi MixX
co0o10, 1ieil mpernapar He BIUIMBA€ HAa aKTMBHUI 4aCTKO-
Buii TpomOoruiacTuHoBuit yac (AYTY) kposi. [Tpodinak-
TYHa 103a — 40 Mr Ha 100y migmKipHo BopomoBx 10 mi6o
TIiCJIST OIepallii.

V 10 mauieHTiB 3aCTOCOBYBAIM IIpemapar i3 rpyu Ham-
pomnaprHy Kajibllilo 3 MOJEKyJIsIpHo Macoio 2850 MO
B 1 mi (0,3 M y mmpuii) — K NpodilakKTUYHY A03Y,
3800 MO (0,4 M y mmnpuiti) — gk JiKyBaJabHy 103y. Lleit
npenapar y npodiJakKTUYHUX 103aX MAa€ Oibll BUCOKY
aHTU-Xa-aKTUBHICTb MOPiBHIHO 3 aHTUTPOMOIHOBOIO Ta
He YMHUTH 3HauHoI il Ha AYTY.

st mipodinakTuky 3actocoByBasim TakoxX HOAK,
SIKi MalOTh CBOI IepeBaru, He MoTpeOyITh PeryaspHO-
TO MOHITOPUHTY 3rOpTaHHS KPOBi, HE B3aEMOIIIOTH 3
OaraTbMa JIiIKApChbKUMU MpernapaTaMy Ta TMPOAyKTaMU

XapuyBaHHSI.
VY 21 XxBOporo 3acTOCOBYBaJM IEPOPaIbHO PUBAPOK-
cabaH — BHCOKOCEJEeKTUBHUI TNpsaMuil iHridiTop Xa-

dakTopa, sikuii 6;10Kye hopMyBaHHSI TPOMOiIHY Ta TPOMOO-
YTBOPEHHS, [TPY LIbOMY HE IIPUTHIYY€E aKTUBHICTb TPOMOiHY

60
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=
g
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E 20 17
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EHokcanapuHm HapponapuH PusapokcabaH [abiratpan
Y Y
'pyna HMI I'pyna HOAK

PucyHok 2. BacTtocyBaHHs npenaparis rpyn HMIr
i HOAK y aocnig>xyBaHnx xBopunx

(akTuBOBaHOrO (pakrTopa II) i He BrIMBa€e Ha TPOMOOLIUTH.
[Ipemnapar Bin3zHAYa€ThCSI BUCOKOIO OI0MOCTYMHICTIO, IOT0O
3aCTOCOBYBaIM Y TTpodiJakKTUYHUX go3ax — 10—20 Mr Ha
o0y (ripu maToJiorii HUpok — 15 Mr/mo0y). Tpusaiictb
TpoMOONpodiTaKTUKKU Ta JIIKyBaHHSI TpOMOO3iB nocsrana
3—4 MicsiB.

V 17 xBopuxX BUKOPUCTOBYBAIM HabiraTpaH, SKWi 3a
CBOIMHU BJIACTUBOCTSIMHU € IIPSIMUM iHTiOITOpOM TpOMOiHY
(akTUBaTOpa IIepeTBOpeHHsT (hiOpuHOreHy Ha (idpuH),
1110 YHEMOXJIMBIIIOE (hDOPMYBaHHS TPOMOO3y, a TaKOX I10-
noBxXye TpoMmOiHOBuUM yac (TY), yac 3ropTaHHS KpoBi it
AYTY. 3actocoByBaiu 1ieii penapar nepopaibHo y Kar-
cyjax: y npodiJaKTHYHUX 103aX — 75 MT Ha 100y, y Tepa-
TMEeBTUIHMX J03aX — 150 mMT Ha 100y .

3a cTyneHeM pUM3MKY Ta XapakKTepoM TPOBEACHHS
TPOMOOTIPOdIiTaKTUKKM PO3MOJL TPYN XBOPUX MOAAHO Y
Tabm. 1.

Jani Tabn. 1 cBimuath Impo Te, IO Cepen MOCimKyBa-
HUX TPy JOMiHYBaJy Malli€eHTU 3 BUCOKUM (43 %) Ta 11o-
MipHUM (45 %) CTYIIEeHSIMU PU3KMKY PO3BUTKY TPOMOO3iB.
Benuky yBary B paHHbLOMY IlicjsionepaliiiHoMy mepiomai
NPpUALISAIN TaK 3BaHili HecneuudiyHili npodinakTuii
TpomM003y. Y 100 % BuUIIagKiB 3aCTOCOBYBAJIN €IACTUYHE
OMHTYBaHHSI OTEpOBaHOI KiHIIBKM a00 KOMIIpECiiiHi rmaH-
YOXM, y TlajaTi ornepoBaHy KiHIIiBKY XBOPOTO PO3TalllOBY-
BaJIM B MiTHITOMY IOJIOKEHHI 1ig KyroMm 30 rpamyciB, Bim-
BeneHHs 20 rpamyciB.

Tab6nuus 1. Po3noain rpyn xsopux Ao Ta nicsas onepawii eHaonpoTe3yBaHHS KYJibLLOBOIO Cyr/io6a
3a cTyneHeM pU3uKy Ta xapakTrepom TpombonpoginakTuku 3a nepiog 2018—-2024 pp. (100 ocib)

" KinbkicTb 0cio Yac i TepmiH
Fpynu pusuky n (%) ? [Ao3a npenaparty [17] TPOMGONpPOdINaKTUKM
| rpyna, HU3bKKin CTyNiHb 13(13,0) MiHiMmanbHi npodinakTnyHi Yepes 12 roavH nicnsa onepadii,
pu3uky (1-2 6ann) ’ nosn ynpogoBx 7-10 ni6
Il rpyna, nomMipHWiA CTyniHb 45 (45,0) CepepnHi npodinakTnyHi Yepes 8 rogmH nicnsa onepadii,
pu3uky (3—-4 6ann) ’ [03u1 [0 4 TUXHIB
o . . 3a 12 rognH oo onepadii,
Il rpyna, BUCOKWI CTYnMiHb 42 (42,0) MakcumanbHi :
. , : : Yyepes 6 roguH nicng onepadii,
pu3uky (> 5 6anis) npo@dinakTUyHi 403K Bin 4 [0 12 TWKHIB

lMpumirtka: * — 3aranbHa cyma 6anis 3a wkasnoro Caprini [18].

Tom 26, N2 5, 2025

www.mif-ua.com, https://tfrauma-journal.com

83



I OpuriHaAbHi pocAiaXXeHHs / Original Researches

-y

9(10,34 %)

8(9,19%)

KineKicTe yeknanHeHs
D aRWwah o~ oW D

2(2,29%)

° m -
I rpyna Hafpsk Fematoma  TpomBo3 BeH TEDNA
XBOPIX HKHIX HIDKHIX

KiHLiBOK KIHLIBOK
\ J

I rpyni xBopux

Tun ycknagHeHHa

PucyHok 3. Pe3ynbtatu TpomM60npoginakTnku
Yy AOCAig)KyBaHUX rpynax XBopux rnicss onepauii
TOTaJIbHOIro eHAONPOTEe3YBaHHS KYJIbLUOBOIO
cyrnoba

3 mepiroi moOu Imicis omepamii eHIONpOTe3yBaHHSI
KYJBIIOBOTO Cyrjo0a Ipu3Havaiaud (pizuyHy peabimiTa-
1[I0 3 METOAMCTOM: i30METPMYHY TiMHACTUKY, 3 2—3-1
I00U — paHHIO aKTHBi3allilo MmalieHTa (J1iKyBajabHa TiM-
HacTuKa, X0Ab0a 3a JOMOMOTOI0 MWIHILIb i3 1030BaHUM
HaBaHTaXKEHHSIM Ha OTepoBaHy KiHIIiBKY). ¥ micasorne-
pauiiHOMy Iepiofli MEepioAMYHO KOHTPOJIOBAIUA CTaH
reMocTasy 3a I0loMOorot 0ioXiMiuHMX aHaNi3iB KpOBi Ta
Koaryjorpamu.

Ilicng 3aBeplleHHs CcTallioHApHOTO Tiepioay Jii-
KyBaHHA (y cepemHboMy 4yepe3 7—14 mi0) mamieHTaMm
Mpu3HaYaid TepopajbHy AaHTUKOATYJISIHTHY Tepa-
niro (puBapokcabaH, mabiratpan). Llsg rpyma mpema-
paTiB 3a cBOiMU (papMalleBTUUYHUMU BJIACTUBOCTSI-
MU aHajJoriuyHa mnapeHtepaibHiit rpymi (HMI'), ane
BOHa 3pyyYHillla Y 3aCTOCYBaHHi [Jis1 TAalli€EHTIB, HeE
noTpedye MOHITOPUHTY CTaHY CHMCTEMHU 3TOpTaHHS
KpOBi.

O6roeopeHHs

3a nepion 2018—2024 pp. Oyso mpoaHanizoBaHO pe-
3yJbTaTU TPOMINIAKTUKY BEHO3HMX TPOMOOEMOOIIYHUX
YCKJIaHEHb y 3 rpyrnax XBOPHUX ITicJIsl oriepallii eHIoMpoTe-
3yBaHHs KYJIbIIIOBOTO CyIJIo0a 3 Pi3HUM CTYTIEHEM PU3UKY
(puc. 3).

AHaji3 maHWX, HaBeAeHMX Ha miarpami (puc. 3), Io-
kasye, mo y I epyni (13 nauienris 3 pusukom BTEY 0-2
0anun) repeOdir 3aXBOPIOBAHHS Yy ITiC/IsIONepaliiiHOMYy Tie-
piozi OyB 0e3 TPOMOOTUYHUX YCKJIaAHEHb. 3aCTOCOBYBAIMU
HMTI uepes 12 roauH micast omepaitiii yrnpoaosx 10 mio6.
Hanani npusHauanu per os Tadbnetku rpynu HOAK ymnpo-
JIOBX 3 THIKHIB.

Haponumo xniHiyHuii npukian: xsopa K., 37 pokis,
rocritanizoBaHa 22.05.2023 p. 3 miarHo30M: ABOOIYHUMIA
MUCTUTACTUYHUI KOKcapTpo3s IV ¢T., cTaH micis ToTabHO-
TO €HJO0TPOTE3yBaHHS JIiBOTO KYJbIIIOBOTO Cyrio0a, CTiii-
Kuit 60npoBUii cuHapoM TpaBopyd (IMT = 24,8 (Hopma),
rpymna noMipHoro pusuky BTEY — 1 6an). B anamHuesi xBo-
poi: 22.05.2007 p. OyJio BUKOHAHO OIlepallilo IIepBUHHOTO
€HJIOITPOTE3yBaHHSI JIIBOTO KYJIbIIIOBOTO cyrioba (puc. 4).

IIpu rocmirtanizaliii Ha peHTreHorpaMi (puc. S5a, 50) BU-
3HAYEHO CTUPAHHS TTOJIIMEPY B Tapi TepTsI eHA0NpoTe3a.

26.05.2023 p. BUKOHAHO OMepalilo 3 3aMiHU MOJiMep-
HOrO BKJIaulIa Ta METAJEBOI TOJIOBKM €HAOINpPOTe3a Ha
KepamiuHy (puc. 5B).

[licnsonepauiitHuii mepiog TpuBaB 0e3 yCKJIAIHEHb.
[Ticna mpoBeneHoi omepaliii ormepoBaHa KiHIIiBKa (iKco-
BaHa €JJaCTUYHUM OMHTOM. Y MepIiy qo0y ITicist onepalii
pO3I10YaTo JiKyBajJbHY TiIMHACTUKY, Ha ApPYTy OO0y malli-
€HTKa po3royaja XOIUTH 3a TOMOMOTO0 MUIUILb. Y CUC-
TeMi 3ropTaHHsI KpoBi (Koaryjorpama): mpoTpoMOiHOBUIt
yac — 14,0, MHB — 1,15 ¢, AYTY — 27,8, pidOprHOTEeH —
5,31/n, POMK — 4,0 mr %. bioxiMiyHuit aHaTi3 KpoBi 6e3
BinxuneHb. Sk mpodinakruky BTEY npusnavanu naGi-
rarpaH 220 mr Ha 100y yepe3 12 roauH Ticis orepartii i
yrponos:x 20 1i6. Ha KoHTpoimbHOMY OrJIsimi uepe3 3 Micsiti
ckapr HeMae, o3Haku BTEY BiacyTHi.

a

6

PucyHok 4. XBopa K., 37 pokiB: peHTreHorpamm Ao (a, 6) Ta nicns (B) onepadii eHgonpore3yBaHHs NiBOro
Ky/bLLIOBOro cyrniob6a 6e3ueMeHTHOI0 CUCTEMOIO 3 METaJIoNoJliMepPHOIO Naporo TepTs
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PucyHok 5. XBopa K., 37 pokiB: peHTreHorpamu 8o onepauii, 3 0O3HakaMun CTUpPaHHS noJiimepy B napi
TepTa eHgonporte3sa (a, 6); peHTreHorpama nicas onepadii, 3amiHa napu TepTsa (roJ1I0BKu i nosliMmepHoro
BK/1aguLia) eHgonpoTe3a NiBoro KyJbLLIOBOro cyrio6a (B)

VY I epyni (45 oci6 3 pusukom BTEY 3—4 6anu) criocte-
pirajiv yCKJIaqHeHHSI: Tic/sonepailiiiHa reMatoMa B JIiIsTH-
i eHIOTPOTe3a KYJIBIIOBOTO cyrioba — y 4 oci6 (8,9 %),
1o OyJ10 TOB’SI3aHO 3 MiABUIIEHUM iHAEKCOM MacH Tijia
MAIi€HTIB i CKJIAAHICTIO IIPOBEASHHS OIepallii.

Habpsx HmwxkHIX KiHIIBOK cIocTepiramu y 7 ocib
(15,5 %), 1110 MMOB’13aHO 3 HASIBHICTIO B aHAMHE31 XBOPUX
XPOHIYHOI BEHO3HOI He1ocTaTHOCTI (Y 5 0ci0) Ta IlyKpOBO-
ro giabery (y 2 oci6). Lli yckinagHeHHsT AiarHOCTyBaJM Ha
OCHOBI KJIiHIYHOTO 00CTeXXeHH: (0011 Ta HAOPSIK TKAHUH Y
HWKHIX KiHIIBKaX), a TAKOX 3a JOTIOMOTOIO YJIbTPa3ByKO-
BOTO JIOCJiIKEHHS. Bu3Havanm jokaizalilito reMaToMu Ta
MPOBOIWIIM 11 €BaKyallito 3a TOMOMOTO0 ITyHKIIii.

V wmiii rpymi XBopux aHTUTPOMOOTHUIHY Tepallifo 3aCTO-
COBYBaJIM 4epe3 8§ TOAWH ITiCJIs oIlepallii y 30iIbIIeHNX,
cepenHix npodimakTnynux no3zax HMI', eHokcamapux Ha-
Tpito 2500—3000 MO, ynponoBx 4 TvxxHiB. Hagani per os
TabJeTKy Aadirarpany 75 Mr Ha 100y BIIPOAOBXK 2 TUKHIB.

V 111 epyni xBopux (42 ocobu 3 puzukom BTEY > 5 6a-
JIiB) BiIMiueHi Taki yCKJIaJIHEHHS: Mmic/asionepaliliHa reMa-
ToMa — 4 ocobu (8,9 %), 1110 TIOB’sI3aHO 3 TPABMATUIHICTIO
orepallii (peBi3iiiHe eHgOMpoTe3yBaHHs — 2 0cOOU, Ha-
MipHa Maca Tijla — 2 0co0u); HaOpsIK HUKHIX KiHIIIBOK — 9
oci6 (20,10 %), mo noB’s13aHO y 3 MaIliEHTIB i3 3aXBOPIO-
BaHHSM CEpLEBO-CYIMHHOI CUCTEMHU Ta TiMEePTOHIYHOIO
XBOp00010, Y 4 — 3 HAAMIpPHOIO MAacoIo Tijla, Y 2 — 3 Xpo-
HiYHOI0O BEHO3HOIO0 HEAOCTATHICTIO, HAJAMIpHOIO Macolo
TiJla Ta peBMATOIMHUM apTpUTOM. Y Il Tpymi Mali€eHTiB
3actocoByBaii HMT 3a 12 roaun fo onepaitii onHOpa3oBo
Ta yepe3 6 TOIMH ITiCIIsT OTepallii, TAKOX 301UTbITYBaIU 1031
i TepMmiH 3actocyBaHHsI HMI' mo mMakcumanbHUX YIIpO-
IOBX 4—12 TUKHIB.

Tpom003 rMMOOKMX BEH HIXKHIX KIiHIIIBOK Bimmive-
HUI y BiggajgeHoOMY ITicisionepauiiiHoMy mepioai y 2 ocio
(4,65 %) uepe3s 3 TvKHI Micst oneparliii. 1iarHOCTUKY TTPO-
BOJMJIM 33 JOTIOMOTOIO KJIiHiYHOIO OIJIsINY, YIbTPa3BYKO-
BOTO JOCJIII’KEHHSI, TaKOX OLIHIOBaJIM JaHi 0ioXiMiuHMX
aHaJi3iB KpoBi i Koaryjorpamu. ¥ IUX BUITaIKaX MPOI0-
BXYBaJIM TEPMiH JIiKyBaHHsI, TIpU3HavYaJIM puBapokKcabaH
15 mr 2 pa3u Ha 100y BIPOMOBX 3 TUXHIB, MOTiM — 20 MT
1 pa3 Ha moOy mpoTIroM 12 TWKHIB, a TAKOX 3aCTOCOBY-
BaJIM TIpeliapaTv TPyNy BEHOTOHIKIB, IMOCTiliHE HOCIHHS
KOMIIpeciiiHuX maH4ox. [IpoBoauan MOHITOPUHT 3a 0io-
XiMiYHMMU MapKepaMy i 3a CUCTEMOIO 3rOpTaHHS KPOBi,
a TaKOX YJIbTPa3BYKOBY MiarHOCTUKY CYIMH HMXKHIX KiH-
1LIiBOK i Ta3a.

Hapoaumo kiriHiyHM pukiam; xBopa A., 71 pik, rocri-
tajizoBaHa 24.04.2024 p. 3 niarHo30M: ABOOIYHUIT KOKCcap-
Tpo3 IV cT. (puc. 6a, 60), CTiIiKWIT 60JTBOBUI CUHAPOM, TTO-
pymeHHs QyHKIIIi Xonpou. [imeproHiuHa xBopoba, craist
11, crymine 111, rimepren3uBHe cepiie, ilreMigyHa XBopobda
cepls, aTepocKIepoTUUHMit Kapaiockiepos, CH I, ®K I,
pu3uk 3. XpoHiuyHuii OpoHXiT, cTamis pemicii. IMT 30,5,
oxupinHs I cr. I'pyma Bucokoro cryrnens pusuky BTEY
> 5 6anis. 01.05.2024 p. Oysi0 BUKOHAHO omepalilo — To-
TajJbHe €HAOMPOTE3YBaHHS MPABOro KYJIbIIOBOTO Cyrjioba
0e3IIeMEHTHOIO CUCTEMOIO (pUC. 6B).

[Ticns mpoBeneHol orepallii orepoBaHa KiHIiBKa (ik-
COBaHa eJJaCTUYHUM OMHTOM, MPOBOAMIACS PaHHS peali-
JliTallisi, po3rnovyaTo JiKyBaJlbHY TiMHACTHKY, i30METPUYHI
BIIPaBM, Ha IPYTy 100y XBOpa BepTUKaIi30BaHa JIJIsT XOIiH-
HSI 32 JOTIOMOTOIO MWJIULIb.

YV cucteMi 3ropTaHHs KpoBi (Koaryjaorpama): IIpoTpoM-
6iHoBmit yac — 15,0, MHB — 1,25 ¢, AUTY — 22,3, i-
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a

PucyHok 6. XBopa A., 71 pik: peHTreHorpamu Ao (a, 6) Ta nicns (B) onepauii eHgonpoTe3yBaHHs NPaBoro
KynbLIOBOro cyrsi06a 6e3uyeMeHTHOI0 CUCTEMOIO 3 KepaMOroJliMepPHOIO Napoio TePTS

opuHoreH — 5,1 r/n, POMK — 6,5 mr/100 mu1. Bioximiu-
HUI aHaJli3 KpoBi 03 0COOIUBOCTEN.

Ha Tpetto noOy miciist onepaiiii y XBopoi BUHUK HaOpsiK
HIDKHIX KiHIIBOK. Y3-IOCTIIKEHHST SIBUII TPOMOO3y HeE
ninrBepawio. dnst npodinaktuku BTEY npusnavanu: na-
Giratpany etekcunar — 110 mr 3a 12 roguH jo ornepatiii Ta
220 mr yepe3 6 roguH Ticig onepatii 1 pa3 Ha 100y BIpo-
IOBX 2 TIDKHIB, Hamajl — puBapokcadaH mo 15 mr 2 pa3u Ha
00y BIPOAOBXK 3 TYXKHIB, TTOTiM — 20 MT 1 pa3 Ha 100y BIIpO-
IOBX 2 TWKHIB. J101aTKOBO 11 JTiKyBaHHSI HAOPSIKY HIKHIX
KIiHIIIBOK IIpU3HAYaay rPyNu BEHOTOHIKIB yIpomoBxX 1 Mi-
CsI1Is Ta HOCiHHS KoMIIpeciitHux maH4ix. Ha KoHTponbHOMY
oISl yepe3 3 Micslli XBopa Yy 3a/0BiJIbHOMY CTaHi, CKapr
HeMae, HaOpsIKW y HYDKHIX KiHIiBKax BiACyTHi. KoHTpoibHe
V3]l cynuH HIDKHIX KiHIIIBOK 03 03HaK ITaTOJIOTIi.

[ns ouiHKM eheKTUBHOCTI 3aCTOCYBAaHHS 3alpOIIOHO-
BaHOTO HaMU KOMIUIEKCY 3aXOIiB TPOMOOIpOodiTaKTUKMI

BTEY MM TNOpiBHSIM KiJIBKiCTh TPOMOOTUYHMX YCKJIA[I-
HEeHb Yy JOCIIIKYyBaHMX 3 TpPym XBOPUX IIiC/sI orepariil
TOTAJLHOTO E€HAOMPOTE3YBAaHHS KYJbIIOBOrO Cyrjiobda 3
JNTAaHUMM HayKoBoi Jitepatypu [19—21], mo HaBeneHo y
Taom. 2.

AHaniz TpoMOOTUYHUX YCKJIaZHEHb y HOCIIIXyBa-
HUX Tpylax XBOPHUX MiCJs olepallii TOTaJbHOI0 €HI0-
MPOTEe3yBaHHS KYJIbIIOBOTO CyIJ100a y MOPiBHSIHHI 3 1a-
HUMU HAyKOBOI JIiTepaTypu MoKa3as, 1110 YCKIaJHEHHS
y Burisiai TEJIA y Hamux mauieHTiB He OyJo. 3a ga-
HUMU JIiTepaTypH, 11i yCKJIaAHEHHS BAHUKaIOTh Bin 1,08
1o 30 % [19].

Tpom0031 IIIMOOKMX BeH HIDKHIX KiHITIBOK Y HAILIIMX Malli-
€HTiB — 4,65 %, a 3a maHumu Jiteparypu — 10—20 % (3meH-
meHHs: Ha moHan 5,35 %) [20]. Habpsik HIDKHiX KiHIIIBOK
(XpoHiuHa BEHO3Ha HEIOCTATHICThb) criocTepiranu y 15,5 %
narienTis (11 rpyna xsopux) i 20,9 % nauienris (111 rpyna), a

Tab6aunusa 2. TPOMOOTUYHI yCKIaAHEHHS Y AOCIgXXYBaHUX rPynax XBopux nicss onepawii
eHAonpoTe3yBaHHS KYJ1bLLUOBOIO Cyrii06a y nopiBHAHHI 3 AaHUMU NiTepaTtypu /i e peKTUBHICTb
3anpornoHoBaHoi Tpom6onpoginakTukm (n = 100)

I rpyna (n=13), Il rpyna (n = 45), Ill rpyna (n = 42), MporHo3oBaHi
CryneHi HU3bKUM CTYMNiHb MOMiPHUM CTYNiHb BUCOKUW CTYMNIHb yCKNagHeHHs
PpU3NKy pu3uky (1-2 6anu), PpU3NKy pu3suky (> 5 6anis), 3a AaHMMM
n (%) (3—4 6anm), n (%) n (%) nirepatypu, %
TEJIA 0 0 0 1,08-30
Tpom603 rMmMbokmx
BEH HVDKHIX KiHLLIBOK 0 0 2(4.65) 10-20
lfemaTomay ginsiHui
onepauji 0 4(8,9) 4(9,9) 9-12
Habpsik HUXHIX KiHL,i-
BOK (XPOHiYHa BEHO3- 0 7 (15,5) 9(20,9) 17-25
Ha HeQOCTaTHICTb)
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PucyHok 7. [TpoTokon — cxema 3axoaiB TPOM60-
npoginakruku BTEY y xBopux, IKUM nyiaHyeTbCS
ornepawuis eHgonpoTe3yBaHHs Cyrioobis

3a JaHUMM Jiitepatypr — 17—25 % (3MeHILIeHHST B cepeTHbO-
My Ha 3 %) [21]. Ha mincraBi mpoBeaeHMX TOCTiIKeHb i y3a-
TaJIbHeHHsI pe3yJIbTaTiB 0yJ10 po3p00JIeHO IIPOTOKO — CXEMY
npodiTaKTUKX TPOMOOTUYHUX CTaHIiB y XBOPUX /IO Ta ITCIIsI
orepallii eHI0npoTe3yBaHHs CYIJI00iB (puc. 7).

OTtpuMaHi gaHi cBim4yath Mpo e(eKTUBHICTD i MOLJIb-
HICTb 3aCTOCYBaHHSI 3alpPOIOHOBAHOIO HAMU KOMIUIEKCY
3aX0/liB TPOMOOTIPOGITAKTUKN Yy XBOPMX IICJsI orepariil
TOTAJILHOTO €HJ0NPOTE3YBaHHSI KYJIbLLIOBOTO CyIi00a.

BUCHOBKMU

TpombOormpodinakTika BEHO3HUX TPOMOOEMOOIIYHIX
YCKJIAHEHb TIPU OTEPALLisiX TOTATbHOTO €HI0TIPOTE3yBaHHS
KyJIBLIOBOTIO CyIio0a IMOTpedye iHAMBiAyaaIbHOTO IiIXOMY
JIO TMALIIEHTIB 3 OMISIAY Ha (haKTOpPU PU3MKY SIK B JOOIepa-
LiliHOMY, TaK i B IicjsgomnepauiliHoMy Iiepiomi. 3acTocy-
BaHHS 3allPONIOHOBAHOTO HaMU KOMILIEKCY 3aXOMiB IMpo-
(iaKTUKY JO3BOJMIO 3MEHIIMTH KiJTbKiCTh TPOMOOTUYHMX
YCKJIAAHEHb Y AOCIIIKYBaHUX IMALliEHTIB, SIKIIO MOPiBHIO-
BaTU 3 JaHUMU Jjitepatypu: y | rpymi XBOpuX 3 HU3BKUM
CTYTIEHeM PU3MKY 1Ii YCKIamHeHHsT He Binmivamucs, y Il i
11 rpynax TpoM06031 rTMOOKMX BEH HUXKHIX KiHIIIBOK 3MEH-
mrcs Ha ToHan 5,35 %, HaOpsAKY HIDKHIX KiHIIIBOK — Y
cepeHbOMY Ha 3 %, reMaTOMU B IUISHIII oriepallii — B ce-
peaHbomy Ha 1,5 %. OtpumaHi naHi cBimuarh mpo edexkTrs-
HICTb i JOLJIBHICTb 3aCTOCYBAaHHSI 3alIPOIIOHOBAHOIO HAMU
KOMIUIEKCY 3aXO[liB TPOMOONPOMITaKTUKI Y XBOPHUX ITiCJIsI
€HJIOTIPOTE3yBAHHS KYJIBLLIOBOTO CYIJ100a.

Konduikt inTepeciB. ABTopu 3asBJISIOTH TIPO BIiICYT-
HIiCTb KOH(UIIKTY iHTEpeciB Ta BiacHOI (hiHaHCOBOI 3alli-
KaBJICHOCTI IIpY MiATOTOBIIi JaHOI CTATTi.

Buecok aBtopiB. bonmapenko C.€. — dbopmyBaHHS
KOHIIETIIil JOCTiMKEeHHs, YJacTh y JIKyBaHHI ITalli€HTIB,
OLliHKA ¥ aHaji3 oTpuMaHuX gaHux; Bucoupkuii O.B. —
y4acTh y JIiKyBaHHi Malli€HTIiB, OLIiHKA I aHaJIi3 OTpUMaHUX
naHuX, popMyBaHHS i1 0(hOPMIIEHHST PYKOITUCY.
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Modern approach to the prevention of venous thromboembolic complications
in patients before and after hip arthroplasty

Abstract. Background. The problem of diagnosis and preven-
tion of postoperative coagulopathies is quite relevant in modern
orthopaedics, since an increasing number of patients with various
pathologies of the hip joints undergo arthroplasty both in Ukraine
and abroad. The purpose: based on the analysis of risk factors for
the development of venous thromboembolic complications in pa-
tients with hip joint pathology after arthroplasty, to substantiate a
set of measures for their prevention. Materials and methods. Pa-
tients who underwent hip arthroplasty were divided into the fol-
lowing groups: group I — low risk, 20—40 years old (n = 13); group
Il — moderate risk, 41—60 years old (n = 45); group III — high
risk, 61—80 years old (n = 42). To assess the risk of thrombotic
complications, a method similar to the J.A. Caprini score was
used. Results. Analysis of thrombotic complications in the studied
groups of patients after total hip replacement compared to the data
of the scientific literature showed that complications in the form of
pulmonary embolism were not observed in our patients. Accord-
ing to the literature, they are found in 1.08—30 % of cases. Deep

vein thrombosis of the lower extremities was detected in 4.65 and
10—20 % of patients, respectively (an average decrease of 5.35 %),
oedema of the lower extremities (chronic venous insufficiency) —
in 15.5-20.9 and 17—-25 % of cases (an average decrease of 3 %).
Conclusions. Thromboprophylaxis of venous thromboembolic
complications during total hip arthroplasty requires an individual
approach to patients, taking into account risk factors both in the
pre-operative and postoperative periods. The prevention program
we proposed in the studied patients, compared to the literature
data, allowed us to reduce the number of thrombotic complica-
tions: in group I of patients with a low risk, these complications
were not observed, in groups II and 111, deep vein thrombosis of
the lower extremities decreased by 5.35 %, oedema of the lower
extremities by 3 %, hematomas in the surgical area by 1.5 %. The
data obtained indicate the effectiveness and feasibility of using a set
of thromboprophylaxis measures proposed by us in patients after
hip arthroplasty.

Keywords: arthroplasty; hip joint; prognosis; thromboprophylaxis
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KAiHIKO-QHATOMIYHA CTPYKTYpPO AedeKTiB
AOBIMX KiCTOK Y BIKOBOMY QCMNEKTi

Pestome. AktyansHicts. Aepext AoBrnx KICTok (AAK) € 303BM4Qrt HOCAIAKOM BUCOKOEHEPIreTMyHOI ToaBMM TA
MQIOTh TEHAEHLLIO AO MOLLUMPEHHST Y MOCTOKAQAMX. TAKQ MATOAOTIST HE TIAbKU MOTPEBYE AOBIOTPUBAAOIO AiKY-
BQHHSI, Q U MPU3BOAUTE AO BUCOKOIO PU3MKY IHBAAIAM3ALLT MOCTPAXKAQAOIrO BHACAIAOK SIK CAMOro AedekTy, TaK
i MOXKAMBOI amMyTauii KiHLiBKy., Marepiaan Ta MeToan. AOCAIAXKEHHSI MAE KOrOPTHUM XQPAKTEP | 6Q30BaHE HA
BMBYEHHI 1 QHQAAI3I 92 Bunaakie AAK KIHLIBOK, LLO BUHUKAM BHOCAIAOK GOMOBUX YPOXKEHD is HOC BOEHHUX Al HO
Teputopii YkpaiHn y nepioa i3 2022 no 2024 pik. AAs QHAAIZY PE3YALTATIB BYAM 3QCTOCOBAHI: NAPAMETONYHA Me-
TOAOAOTISI CTATUCTMK (DQHIFOBUM QHQAAI3) | HEMAPAMETPUYHI METOAM (MONIXOPUYHMVA QHQAAI3), O TOKOXX eAeMeH-
™ QPAKTAABHOIO QHAAIZY. P@3yAbTaTn. BCTOHOBAEHO, L0 HamdacTilwe AAK BUHUKQKOTb Y MOCTPAXKAQAMX BiKOBOT
oy 41-50 pokis (33,70 %), HAMMEHLLE — Y MOCTPAXKAQAMX CTapLue 61 poky (2,17 %). 3aranom GiAbLLICTb M0-
CTPAXKAQAMX (81,63 %) CTAQHOBASITE OCOBM QKTUBHOIO MPALIE3AQTHOrO Biky (21-50 poKiB), O MQE BAXKAMBE CO-
LiQAbHE 3HQYEHHST, OCKiAbKM AAK MQKOTb BEAMKINK PU3UIK IHBAAIAM3ALLT MOCTDAXKAQAOTO. 3Q KAIHIKO-QHQTOMIHHM
cermMeHToM HanyacTiwe AAK Yy MOCTRAXKAQAUX BUHMKQKOTb MoV MOLLIKOAXKEHHI HVXKHIX KIHLIIBOK (86,96 %), npudomy
AAK rominky CTaHOBASITL 67,39 %. Kpim TOro, AOBEAEHO, O ICHYE BiPOMAHQ 3QAEXHICTb BUHUKHEHHST AAK 30 QHQ-
TOMIYHUM CETMEHTOM Y BIKOBUX rpyrax. oyt QHAAI3I MOKQ3HMKIB AMCUNALT 30 BIKOBOKO O3HAKOKO TA MOLLKOAXKEHUM
CermMeHTOM BCTAHOBAEHO, LLIO HAMOGIAbLLMK BIAVB HQ BUHWKHEHHST AAK Mae Bikosa rpyna 41-50 pokis TQ QHATO-
MIYHW CETMEHT «TOMIAKQ». TaK GAKT 3yMOBAEHNM SIK IHBOAKOTUBHUMIM 3MIHOMU B OPrQHI3MIi MOCTPAXKAQAOIO, TaK
| MEXQHI3MOM OTPUMQHHS] MOLUKOAXKEHHSI. BACHOBKMW. 1. BUHUKHEHHST AAK BipOMAHO 3QAEXXUTL Big, BIKOBOI O3HOKM
MOCTPAXKAQAOIO TQ KAIHIKO-QHQTOMIHHOI O3HQKM MOLLKOAXKEHHSI. 2. HarbinbLL HacTo AAK BUHMKQKOTH MoV MOLLKO-
AXKEHHI roMiAKy | cTerHa 1y BiLi 31-50 pokiB, LLO Bia0BpaXKAE KOMOIHOBAHMU BIIAVB IHTEHCUBHOCTI YOCQXKEHHSI 1
IHBOAKOTVIBHOIO 3MEHLLEHHSI KOMIMEHCATOPHUX MOXKAMBOCTEW OPIraHI3MY MOCTPAXKACQAOIO. 3. IH-TEHCUBHICTb BIIAVBY
BIKOBUIX | KAIHIKO-QHQTOMIYHUX O3HAK € PI3HOK, MPUYOMY HAUMGIAbLL IHTEHCUBHO BIAMBQAKOTb HA BUHUKHEHHST AAK
03HQAKQ «rOMIAKQ» TA Bik 41-50 pOKiB. 4. Pe3yALTAT AOCAIAXKEHHSI MOTPEOBYHOTb MOAQABLLOI KAIHIYHOT iIHTeprperaLii
3 METO POPMYBAHHST KAIHIKO-QHATOMIYHUX, KAIHIKO-€MAEMIOAOTIYHUX | KAIHIYHX NAPAAAEN SIK OCHOBU AAST PO3-
POOGKU KAIHIYHUX MPOTOKOAIB | KAIHIYHUX MQPLLPYTIB MALEHTA.

KAIOYOBI CAOBA: AepekTi AOBrX KICTOK; KAIHIKO-QHQTOMIYHQ XQPAKTEPUCTUKA, Bik; MOCTPAXKAQAI

Bctyn

Hedextu nosrux kictok (AJK) € 3a3Buuaii Haciainkom
BUCOKOCHEPTreTUYHOI TpPaBMU Ta MalOTh TEHICHIIIIO 0
MOIIMpeHHs y TmocTtpaxnanux [1—4]. Taka marosoris He
TiJTBKM TTOTPeOY€E JOBrOTPUBAJIOTO JIIKYBaHHS, a i TPU3BO-
IUTHh 10 BUCOKOTO PU3MKY iHBaJliAM3allil TOCTPaXKaauoro,
SIK BHACJIIIOK caMoro ne(eKTy, TaK i BHACIiIOK MOXJIUBOI
aMmyTalii KiHuiBku [5—9]. OcobauBe 3HaUeHHS MTpooie-
ma JJJAK HaGyna B YKpaiHi 3 ToYaTKOM IMMOBHOMAaCIITaOHO1

pocilicbKo-yKpaiHchkoi BiliHU. Lle moB’si3aH0 HacaMmepe
i3 TUM, 1110 MOLIKOIKEHHS KiHLIBOK 3yCTpiualoThed y 56—
60 % mocTpaxnaaux BHacIigok 6oitoBux miit [10, 11]. do
TOTO X Cy4acHa 30posi Ma€ BUCOKOIHTEHCUBHUI XapaKTep
ypaxXeHHS Ta MPU3BOAUTH 10 TSKKUX MOPAHEHb KiHIIiBOK,
110 3HAYHO IIiABMIIYE KMOBipHicCTh BUHUKHeHHs K
[12—14]. BogHouac pe3yabTaTH JIiKyBaHHSI MOCTPasKIaINX
i3 MOLIKOJIKEHHSIM KiHLIIBOK HE MOXHA BBAXaTH 3a10Bib-
HUMHU. Ha nymMKy 611b1IOCTI HAYKOBLIB i MPAKTUYHUX JIiKa-
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PiB, 11€ MOB’SI3aHO i3 BiICYTHICTIO HAyKOBO OOIPYHTOBaHMUX
KJIIHIYHMX TPOTOKOJIIB i KJIiHIYHMX MaplIIpyTiB MallieHTa
Mpy HamgaHHi MenuyHoi nornomoru [15—18]. O6rpyHTy-
BaHHS TaKUX MPOTOKOJIIB i MaplIpyTiB MOTpedye BUBUYCH-
HSl  KJIHIKO-eMiIeMioNoTiYHNX, KJiHIKO-HO30JOTIYHUX
i KIiHIKO-aHAaTOMIYHUX XapaKTepPUCTUK TOIIKOIKEHbD.
BaxuBuM € BU3HAUEHHS BIUJIMBY BiKY MOCTPaXKa1aJIoro Ha
puHukHeHHs JJIK. BummeBukiameHe BU3HAYa€ aKTyalb-
HICTb, DOLIBbHICTD i HAIIPSIMOK JOCTiI>KeHHSI.

Merta poctizKeHHd: BUBUMTH i OLIHUTU KJIIHIKO-aHa-
TOMiUHY CTpYKTypy Benukux JIJIK 3anexHo Bim BiKy Io-
CTpaxIajoro.

Marepiaam Ta meToamn

JlocimKeHHsT Mae KOTOPTHUIA XapakTep i I'PYHTYETbCS
Ha BUBYEHHi i aHamisi 92 BunaakiB JJIK kiHuiBOK, 110
BUHUKJIM BHAC/IiIOK OOMOBUX ypaxkeHb ITiJl YaC BOEHHMX
Nt Ha TepuTopii YKpainu y mnepion i3 2022 no 2024 pik.
Byno npoBeneHo aHasi3 BiKOBOI CTPYKTYpU KOHTUHTEHTY
MOCTpaXkIaanX. 3 OrJIsiAy Ha XapakTep i HalpsIMOK JTOCITi-
JDKEHHST JOLIIbHO 3aCTOCYBAaTU ACKAIHUI TPUHIIUIT PO3-
noniay 3a BikoM. Takoxk Oyj10 IMpoBeneHo aHali3 KIiHiKOo-
aHATOMIUHOI CTPYKTYpU KOHTUHIECHTY ITOCTpaXKaaaux 3a
aHATOMIYHUM CErMEHTOM KiHIIiBOK. 3 METOIO BCTAHOBJIEH-
Hs1 BIUIMBY O3HaKM BiKy Ha BUHUKHeHHs [JJIK KiHIiBOK
OyJI0 TPOBENEHO aHAJTi3 KJIiHIKO-aHATOMIYHOI CTPYKTYPH Y
BiKOBUX Tpymnax. 3 MeTor Bepudikallii KIiHiKo-aHaTOMiu-
HOI CTPYKTypu OYyB TIPOBENEHUII TTOPIBHSUILHUI aHai3 y
BiKOBHMX TpyTax 3a 03HAKOIO CErMEeHTa MOIIKOIKEHHS.

IIpu anami3i pe3ynprariB OyJaM 3aCTOCOBaHi: mapamMe-
TpUYIHA METOMOJIOTiSI CTATUCTUKM (PaHTOBUM aHai3) i He-
napaMeTpuyHi MeToau (IOJiXOpUYHUI aHalli3), a TaKoX
eJIeMeHTH (ppaKTaJbHOIO aHai3y.

VYci po3paxyHku OyJiM MPOBEACHI BiAMOBIIHO 10 KpU-
TepiiB i BUMOT JOKa30BOi MEAWUIIMHU, a Pe3yabTaTH 3Ha-
XOISITbCSI Y MeXax TOoJisl BiporiiHOCTi. AHasi3 MPOBOAUB-
Csl 3a JOIIOMOIOI0 KOMIT'IOTEPHUX TEXHOJIOTIH (IIporpama
Statistica).

PesyabTaTH

3 orsigy Ha METy Ta XapakTep HaIloro JOCIiIXKeH-
HSl HaMU OyJ1I0 MPOBEIEHO PO3MO/IiJI MACMBY BUBUEHHS 3a
03HAaKOIO BiKy y BimmoBigHuX rpynax. JlaHi aHaji3y HaBe-
JIeHo B TabJ1. 1.

AHaJi3z gaHux Tada. 1 103BoJIsIE 3pOOUTHU BUCHOBOK IIPO
CYTTEBY Pi3HUIIIO MiX rTocTpaxxaaaumu 3 JIJIK 3anexHo Big
BiKy. Tak, HailGibIlIa MUTOMA Bara MOCTPaXaaInX (TpeTU-
Ha) — y rpy1i 41—50 pokiB, Ha IpyromMy Micili — mocTpax-
nam y Bini 31—40 poki (25,00 %), Ha Tpetbomy — 21—-30
poxkiB (22,83 %). He cioctepiraeTbest OyIb-sIKOTO BipOTiji-
HOTO TPEHY MUTOMOI Barv MOCTPaXKAAJINX Bifl TUHAMIKUA
3HA4YeHHSs BiKoBOi 03HaKu. CIiBBiIHOIIEHHSI MaKCUMaTb-
HOTO I MiHIMaJbHOTO IMOKAa3HUKA PO3MOILTYy CTAaHOBUTH
15,5, 110 BKa3ye Ha BUCOKY SIKICHY XapaKTepUCTUKY IH-
cUIallii MOKa3HUKIB PO3MOAily i onocepeaKoBaHO — Ha
BipOTiAHICTh PO3MOAiTY.

JIoLiBbHO 3ayBaXkKUTH, 1110 XapaKTep i CTPYKTypa po3I10-
JIiJTy 3a BiKOBOIO 03HaKow0 noctpaxaanux i3 JIJIK cyrreBo
BiZIPi3HSIETBCS BiJl BiKOBOi CTPYKTYpU OOOBUX ypaxkeHb
KiHIIiBOK 3arajiom.

Takum unHOM, 3 OTHOTO OOKY, HE iCHY€E YiTKOI TeHICH-
1Iil MMTOMOI Baru 3a BiKOBUMU IpylaMH, 3 iHIIIOTO — Ma€
MiClle BipOTiZHMII BIIMB O3HAKM BiKYy Ha BMHMKHEHHS
JAK. Anami3 BUIaaKiB AOBiB, 110 1€ 3yMOBJIEHO MOETHA-
HUM BIUTMBOM: sIK O€3I1ocepeIHiMU 3MiHaMM — KOMIIEHCa-
TOPHUMU Ta pereHepaTOPHUMU MOXJIMBOCTSIMU OPTaHi3My

Tabnuusa 1. AHania po3noginy MmacuBy NoCcTPaXkgaanx 3a 03HAKOIO BiKY

Bik nocTpaxpanoro Mutoma Bara Paur
(pokwu) (%)
Jo 20 5,43 5
21-30 22,83
31-40 25,00 2
41-50 33,70 1
50-60 10,87 4
Crapue 61 2,17 6
3aranom 100,00 -
Tabnuus 2. AHani3 po3noginy macuBy noctpaxaganux iz 44K 3a aHaTOMiYHUM cerMeHToM
YPa)KeHHS KiHLiBKU
AHaTOMi_qu_lﬁ cerMeHT Mutoma Bara Panr
KiHLUiBKU (%)
Mneye 5,43 4
Mepennniyus 7,61 3
CrerHo 19,57 2
lominka 67,39 1
3aranom 100,00 -
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3a BiKOM, TaK i BIKOBUMM OCOOJIMBOCTSIMU y4acTi ITOCTPaxK-
Janux y 00MOBUX isIX.

3 MeToto Bepudikallii KJIiHiKO-aHATOMIYHOI CTPYKTYPU
noctpaxaanux i3 JJIK Hamu Oyjio mpoBeAecHO BMBYCHHS
KJIiHIKO-aHATOMIYHOI CTPYKTYpPU 3aJIeKHO BiJl CerMeHTa
ypaxxeHHs. PesynbraTu aHasizy HaBeneHo B Ta0JI. 2.

Jani Tabj1. 2 TO3BOJISIIOTh BU3HAYUTH Take. Haitbinbine
(67,39 %) JJAK BUHWKAIOTh MPU TOIIKOMKEHHI TOMIJIKH,
Ha APYroMy Miclii — momkokeHHs crerya (19,57 %), 3a-
rajoM JaedeKTH HUXHBOI KiHUIBKM CTaHOBIATH 86,96 %
MOCTPaXIaaux, 110 3HAYHO TEPEBUIIYE MOKA3HUK PO3-
MOy Y 3araJlIbHOMY MAaCUBi TTOCTPAXAAINX 3 YpaKeHHS -
MU KiHIIBOK (6is1 60 %). AHaJTi3 BUIIAAKIB HOBIB, IO Iie
MOB’13aHO 3 OiJIBIIIOI IHTEHCUBHICTIO YPaK€HHs HUXKHIX
KiHIIIBOK, HacaMmIIepe.l BHACIIJOK MiHHO-BHOYXOBOI TpaB-
mu. CHiBBIZHOIIEHHSI MaKCUMAaJILHOTO 1 MiHiMaJIbHOTO
MOKa3HMKa PO3ITOAUTY CTaHOBUTH 12,4, 110 BKa3ye Ha BU-
COKY SIKiCHY XapaKTepUCTUKY IMOKA3HUKIB IUCUMIALIIl PO3-
MOITy ¥ OIOCePeAKOBAaHO — Ha BipOTiMHICTH PO3IOMLTY.
ToOTro MoOXXHa CTBEepIXKyBaTH, IO TaKWil PO3MOMIT Ma€e
00’€EKTUBHUI XapakTep.

3 MeTO0 BMBUYEHHS BIIMBY BiKOBOI O3HaKM Ha BUHUK-
HeHHs JJIK y KOXHOMY aHAaTOMi4YHOMY CETMEHTI HaMU
OyJ10 TIPOBEACHO iHTETpAIbHUI aHaJli3 BiKOBOI CTPYKTYpH
MOCTpaXKIaanX 3aJeXXHO BiJl aHATOMIYHOTO CErMeHTa ypa-
>keHHsI. JlaHi po3roijly HaBeneHo B Ta0. 3.

IIpu anami3i maHux TaOJ. 3 BCTAHOBJIIEHO, IIIO B YCIiX
rpyIax 3a BiKOM He 30iraroThbCsl paHTOBI MiCIISI 32 CeTMEH-

TOM TTOLIKO/IKEHHS KiHIIBKM, KPiM TOTO, BiICYTHill y BCiX
rpynax JiHiiHUI TpeH]l 00 30i/IbIIIEHHS] TTUTOMOI Baru
MOIIKOIXKEHOTO CErMeHTa KiHIIiBKY 32 3pOCTaHHSIM MTOKa3-
HUKa BiKy. Takox HaiibinbIIa mMToMa Bara Ipu IOIIKO-
IKeHHi Oymb-siKoro cerMeHTa KiHuiBku 3 JJIK mpunamae
Ha oci0 y Biui Bia 21 mo 50 pokiB, TOOTO HaOIIbII aKTUB-
HOTO Mpale3qaTHOro BiKy, 110 Ma€ BaXXJIMBE COlLliaJbHe
3HAYCHHSI.

[TomkomxkenHsa mwieva 3 JJIK Haituactine criocrepira-
€Thes1 Y BiKoBili Tpyrmi 31—40 pokis (40,00 %). Y BikoBHX
rpynax 21—30 i 41-50 pokiB (apyre paHrose Miclie) Io-
IIKOJIKEHHS TUIEYOBOI KiCTKU 3 1e(eKTOM 3yCTPIiYaeThCS
y piBHUX YactuHax 1o 20,00 %, a y noctpaxmanux no 20
i crapure 61 poky momkomkeHHs ieda 3 JJK y cratuc-
TUYHO 3HAuylIoMy o0cs3i He 3ycTpivanucs. KoedimieHT
CIMiBBIIHOIIEHHSI MAaKCUMaJIbHOTO i MiHIMaIbHOIO TIO-
Ka3HUKa CTAaHOBUTH 2,0, 1110 BKa3y€ Ha HU3bKY AUCHUTIALIi0
po3srofiny.

[TomkomxkenHs nepenrutivyst 3 JJIK HaituacTinre 3y-
cTpivaeTbcsl y moctpaxaanux y Bii 31—40 ta 41—-50 po-
KiB — 1o 42,86 % (miepliie paHTOBe Miclle), Ha IPYroMy
Micii 3 moka3HUuKoM ruToMoi Baru 14,28 % 3HaxomsaThCs
nocrpaxaaii y Biui 51—60 pokiB. B iHIINMX BiKOBUX rpy-
max nmomkomkeHHsa nepearmiivusg 3 JAJIK y cratuctuano
3HaYeHOMY 00cs3i He 3ycTpivanucs. KoedilieHT criBBin-
HOILIEHHSI MAKCUMAJIbHOTO ¥ MiHIMaJlbHOTO MOKa3HUKA
ctaHOBUTH 3,0, i 1Ie BKa3ye Ha MOMipHY AMCUTALIIIO pO3-
Moiny.

Tabnuusa 3. IHTerpanbHnii NOPIBHANbHWIA aHanNi3 po3noainy macusy nocTpaxaganux ia JOK
Y aHaToOMIi4HUX rpynax 3a 03HaKolo BiKy

Bik Mneve MNepepnniyua CrerHo lominka
T oon | sarae | P | sara(e | P | saratm | P | sarage | Po
Jo 20 0 3 0 3 16,67 3 3,23 4
21-30 20,00 2 0 3 38,89 20,97 2
31-40 40,00 1 42,86 1 27,77 2 20,97 2
41-50 20,00 2 42,86 1 16,67 3 38,70 1
51-60 20,00 2 14,28 2 0 4 12,90 3
Crapuwe 61 0 3 0 3 0 4 3,23 4
3aranom 100,00 - 100,00 - 100,00 - 100,00 -
Tabnuus 4. IHTerpansHUi aHani3a po3noginy macusy noctpaxaganux iz 0K y BikoBux rpynax
3a 03HaKOoI0 MOLUKOAXKEeHOro aHaTOMi4HOro cermeHTa
Bik Mneye Mepeanniyua CrerHo Fominka 3aranom
nomz:pama)noro Mutoma Bara Mutoma Bara Mutoma Bara Mutoma Bara Mutoma Bara
(%) (%) (%) (%) (%)
Jo 20 0 0 60 40 100
21-30 4,76 0 33,33 61,91 100
31-40 8,70 13,04 21,74 56,52 100
41-50 3,22 9,68 9,68 77,42 100
51-60 10 10 0 80 100
Crapue 61 0 0 0 100 100
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ITomkomKeHHs cTerHa BHACIiIOK BoeHHMX aiit i3 JIJIK
HalyacTille 3yCcTpivaeThCs y MOCTpaXkaaIuX BiKOBOiI KaTe-
ropii 21—30 pokiB — 38,89 % (mepiie paHroBe MiclLie), Apy-
re Micie 3 MoKa3HUKOM rutomoi Baru 27,77 % 3aiiMaloTh
noctpaxnaii y Biti 31—40 pokiB. Y mocTpaxaanux y Billi
crapuie 41 poky nomkokeHHst cterHa 3 JJJIK y cratuc-
TUYHO 3HAYyIIOMYy 00cs3i He crioctepiranocs. KoedimieHT
CHIBBIZHOILIEHHSI MaKCHUMaJIbHOTO ¥ MiHIMaJIbHOTO ITO-
Ka3HMKA CTAaHOBUTH 2,3, 1110 BKa3y€ Ha HU3bKY AUCHUIIALIIIO0
PO3IOaLTY.

Ha BinmiHy Bin ypaxkeHb iHIIMX aHATOMiYHUX CETMEHTIB
KiHIIiBOK, TOIIKOMXKeHHs roMinku 3 JIJIK ciocTepiraeTbest
B yCiX BIKOBUX rpynax. Haiiyacrinie noukoaxeHHs romi-
ku 3 JIJIK — y BikoBiii rpymi 41—50 pokiB (miepiiie paHroBe
Miclie), Ha Ipyromy Micli — roctpaxnaii y Biui 21—30 Ta
31—40 pokiB i3 mokasHuKoM rmutomoi Baru 20,97 %. Haii-
MEHIIy TATOMY Bary MaloTh IOCTpaxknaji mojonmre 20 Ta
crapire 61 poky, TOKa3HUK IMUTOMOI Bar CTAHOBUTD TT0
3,23 %. KoediuieHT criBBiTHOIIIEHHS MaKCUMAaJIbHOTO i
MiHiMaJIbHOTO moka3Huka — 11,98, 110 BKasye Ha BUCO-
Ky SIKiCHY XapaKTepHMCTUKY ITOKa3HUKiIB AWCHUIIALil po3-
MOy I omocepeaKoBaHO — Ha BipOTiAHICTh PO3IMOILTY.
TobGro MoXHa CTBEepIXKyBaTH, IO TaKWK PO3MOIIT Ma€e
00’€KTUBHUI XapakTep.

3 iHIIoro 60Ky, OyJI0O IPOBEACHO PO3IOIiI MAaCUBY IO~
CTpaXkIaaux y BiKOBUX TpyIax 3a 03HAKOIO MOIIKOIKEHO-
ro CerMeHTa KiHILIBKM. Pe3ynbTaTy aHamizy HaBeACHO Y
TabmI. 4.

3a TabJ1. 4 BCTAHOBJIEHO, 1110 MOIIKOXKEHHS TOMIJIKHA 3
JJK mpeBajiioe B yCix BiKOBUX I'pynax, OKpiM rpymu o 20
pokiB. Kpim Toro, y BikoBux rpynax go 31 Ta crapiie 51
POKy 3a(ikcoBaHO BiCYTHICTb IMOIIKOMXEHHS OKPEMUX
CETMEHTIB KiHIIiBOK Y CTATUCTUYHO 3HAYYIIIOMY OOCSI3i.

Y BiKoBi#t rpyti 10 20 poKiB y CTaTUCTUYHO 3HAUYYIIIOMY
00cs13i He 3a(ikCOBaHO MOIIKOMXEHHSI CETMEHTIB Bepx-
HBOI KiHIIiBKM, a CITiBBiIHOIIIEHHS ITOIIKOIKEHHS CTeTHa
i1 rominku 3 AJIK cranoBuTs 1,5.

V BikoBiit rpymi 21—30 pokiB Ha MOIIKOMXKEHHS BEPX-
HbOI KiHLIiBKY TIpUIiaga€ Tiibku 4,76 %, npuyomy MoIKo-
JDKeHHS TepeIUTivyds y CTaTUCTAYHO 3HAYyIIOMYy 00Cs3i
He 3adikcoBaHo. [TomkomkeHHs rominku 3 JJK craHo-
BUTH 61,91 % i Mae HalOILIbIIMI MTOKA3HUK MTUTOMOI Baru,
a MOIIKO/IKEHHSI CTeTHa CTAHOBUTh OJIHY TPETUHY Bij 3a-
raJIbHOTO MacuBY.

¥ nocrpaxknanux i3 JIJIK y Bikosiii rpyni 31—40 pokis
Ha TIOIIKOKeHHST BepXHbOI KiHIiBKY Tputiafgae 21,74 %,
npuyomy 3 HUX 13,04 % — Ha MONIKOIKEHHS MepeIrnIiv-
us1. [TomkomkenHs HyzKHBOI KiHiBku 3 JAJIK y 1iit rpymi
cTaHoBUTh 78,26 %, NMPUUOMY MOLIKOMKEHHS TOMUIKU Y
2,6 pa3a nepeBaxkae MOLIKOIKEHHS CTeTHa.

Ha nomkomkeHHsT cerMeHTiB BepXHbOi KiHLiBKHY 3 1K
y BikoBiit rpymi 41—50 pokiB mpumnanae tiabku 12,90 %,
MPUYOMY Y 3 pa3u MpeBatO€ MOIIKOKEHHS MepearIivays.
Ha momkomkxeHHsT cerMeHTiB HUXHbO1 KiHLiBKY 3 JJIK
npuranae 87,10 %, a MONMIKOMKEHHS TOMIJIKU HaJl CTETHOM
nepeBaxae y 8 pasiB.

V BikoBiii rpyti 51—60 pokiB Ha MOIIKOIXKEHHS CErMEH-
TiB BepxHboi KiHLiBkK 3 JJIK npunamae 20,00 %, npuyo-
My 110 10,00 % Ha KOXHUIA CETMEHT, a Ha TOIIKOIKEHHS
CerMeHTIiB HMXHBOI KiHLiBku — 80,00 %, xoya y craTuc-
TUYHO 3Hauy1IoMy 00csi3i momKokeHHs crerHa 3 JI/IK He
3aikcoBaHoO.

VY rpymi noctpaxkmanux crapiie 61 poky MOIIKOIKEHHS
cerMmeHTiB KiHIiBoK i3 IJIK y 100,00 % npuragae Ha mo-
LIKO/I>KEHHST TOMIJIOK.

TMonixopmuHuii aHami3 Tab. 4 TOKa3aB, 110 Y OCTPaXK-
mammx i3 JJK 3a 03HaKOmO BiKy Ta MOIIKOMKEHUM Cer-
MEHTOM KiHIIBOK icHye no3utuBHUi (9> = 0,1850), BU-
paxenutt (C = 0,3951) i Biporimamii 38°s130K (}* = 17,02),
a BUIIIe3a3HauYeHi IMOJOKEHHS 3HAXOAATHCS Y MeXKax IOJIst
BiporigHOCTI.

3 MeTOI0 OLUIBII PETeIbHOTO BU3HAYEHHS iHTEHCUBHOCTI
BILIMBY BiKOBUX i KJIiHiKO-aHAaTOMiUHUX O3HAaK Ha BUHUK-
HeHHs1 JIJIK Hamu Oy10 mpoBeaeHO, SIK KOMITOHEHT (bpak-

Tabnuusa 5. PeritTuHroBe ouiHOBaHHS koeQilieHTIB cniBBigHOLLIEHHS Y KJIiHIKO-aHaTOMIYHUX rpynax

AHaTOMiIYHUI CEermMeHT noxaggzﬁ f;ﬁ';"a“'-" Pei::'i'g:re(me
Mneve 4
Mepennnivus 2
CrerHo 2,33 3
fominka 11,98 1
Tab6nuusa 6. PeriTuHroBe ouyiHiOBaHHS koe@ilieHTIB cniBBiAHOLLIEHHS y BiKOBUX rpynax
BikoBa rpyna Moka3Huk gucunauii PenituHrose
(pokmn) posnoginy micue

Jo 20 1,50 5

21-30 12,94 2

31-40 6,50 4

41-50 24,04 1

51-60 8,00 3

Craplue 61 1,00 6
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TaJILHOTO aHali3y, peTUHIOBE OILiHIOBAaHHS MOKA3HUKIB
CMiBBITHOILIEHHS Y PO3MOiJi 3a 3a3HAYEHUMU O3HAKaAMU.
PeiiTUHTOBMIA aHasi3 IMOKAa3HUKIB AWCUIIALl PO3MOILTY
HaBeeHO B TaOII. 5.

AHani3 gaHux TabJ. 5 BKa3ye Ha Te, 110 iIHTEHCHUBHICTD
BIUITMBY aHaTOMiYHOiI 03HakKM1 Ha BUHUKHeHHs JAIK € myxe
pi3HOI0. 3HaUEHHSI MiHIMaJIbHOTO Ta MAaKCUMAaJIbHOTO MO~
Ka3HMKIB IUCUMALil BiIpi3HSIIOThCS y 6 pasiB. HaiiGinbiiny
iHTEHCHBHICTb BIUIMBY MAa€ aHaTOMiYHA O3HaKa «[OMiJIKa»
(11,98), a naiimeHiry — «miede» (2,0). IlokasHuk au-
cumallii TOMIiJIKY TepeBUIIY€E iHIII TTOKa3HUKU y 4, 5,2 Ta
6,0 pasza BigmoBigHo. PeTenbHUIT aHAai3 BUIAAKiB JOBIB,
10 TaKi nedeKTr BUHUKAIM BHACHIAOK TSIKKUX MOIIKO-
JDKEHb TOMUIKM MPU MiHHO-BMOYXOBMX TpaBMax. ToOTo
Ma€ Miclie BIUIMB TUITy TMOIIKOMXKEHHsS Ha BUHUKHEHHS
JJIK yepes aHaTOMiuHY O3HaKY.

JlaHi peATUHTOBOIO OLIiHIOBAaHHS MOKA3HUKIB IMCHIIA-
Li1 pO3MOIiTy 3a 03HAKOIO BiKY HaBEJACHO B Ta0JI. 6.

AHazi3 gaHux Tabi. 6 D03BOJISAE BU3HAYUTU, L0 iH-
TEHCUBHICTh BIUIMBY BIKOBOI O3HAaKM Ha BUHUKHEHHS
AOK nyxe Binipi3HSIETbCS 3a BiKOBUMM Ipynamu. Mak-
cuMajibHe 3HaYeHHs MepeBullye MiHiMalbHe y 24 pas3u.
Haii6inbiry iHTeHCUBHICTb BIIMBY Ma€ Bik 41—50 pokiB,
HaliMeHITy — cTapiie 61 poky ta 1o 20. AHalli3 BUMTaaKiB
JTOBIiB, 1110 1€ TTOB’S1I3aHO 3 OTPUMAHHSM TOIIKO/KEHb Y
Billi, KOJIM CTAalOTh IHTEHCUBHUMM iHBOJIIOTUBHI TPO-
1IECH, a XUTTEMISIbHICTD MOCTPaXKAAI0TO 3aTUIIAETHCS
aKTUBHOIO i BiH Ma€ pU3UK OTPUMAHHS TSXKKUX MOIIKO-
JIKEHb.

O6roBopeHHs

Pesynbrati JmOCHiIKEHHST JTO3BOJISTIOTH TOBOPUTH
PO CYTTEBY NMCUTIALIII0 PO3MOAIIY MAaCUBY TOCTpaXKa-
nux i3 11K 3a o3Hakoio Biky. [TocTpaxknaini y HaitOiabIn
akTuBHOMY BiLli 20—50 pokiB ctaHoBasTh 81,53 %. Ta-
KOX Yy Tpymnax XKUTTEAKTUBHOIO BiKy CIOCTEPIira€ThCs
3pOCTaHHSI MUTOMOI Baru MocTpaxaaaux 3a 30iablIeH-
HSIM TIOKa3HWKa BiKy, 3 22,83 % y rpymi 21—30 pokis
1o 33,70 % y rpymi 41—50 pokiB, 1110 MU OB’ SI3yEMO 3
iHBOJIIOTUBHUM 3MEHILEHHSIM KOMIIEHCATOPHUX MOX-
JIMBOCTEW oOpraHi3My u4epe3 Iepedir TpaBMaTUUYHOTO
npouecy. Lle 3arasom Kopesioe 3 1TaHUMU CBITOBOT JIi-
tepatypu [1, 12, 16], ane piBeHb JOKA30BOCTi HALIOTO
OOCTIIKEHHSI € BUIIUM, MPUYOMY TEOpPETHUHA BEpHU-
dikanisg 38’a3ky BuHUKHeHHs K 3 iHBOTIOTUBHUMU
3MiHaMU KOMIMEHCATOPHUX IPOILIECIiB Y MOCTpaxkKaalux
€ YHiKaJIbHOIO.

BcranosneHo, mo JIJ1K BUHMKaIOTh YacTillie y ToCTpaX-
JAIUX i3 TOIIKOMKEHHSIM HIXHIX KiHLIiBOK (86,96 %),
T00TO cniBBigHOMEeHHsT 1K HMXXHIX i BEpXHiX KiHIIIBOK
cTtaHoBUTH 6,7. Ha HokHixX KiHIiBKax JIJ1K yacTinie BUHU-
KaloTh y IUCTabHOMY Binmini (y 3,4 pa3a gacTire 3a Impo-
KcuManbHuit). Taka cama TeHIEHIIisT CIIOCTEPiraETbesl Ha
BepXHilt KiHuiBIi, a coiBBimHOomeHH: /1K mpokcumanb-
HOTO Ta JIMCTAJIBLHOTO BiamiiiB craHOoBUTH 1,4. Taki maHi,
Ha Hally AyMKY, MOB’si3aHi 3 OTpMMaHHSIM TpaBMU BHa-
CJIiTOK OOMOBUX Hili. Y CBITOBUX IXKepeaax Taki JaHi 0yi10
BUBYEHO BMIIAJKOBO Ta IUCKpeTHO [4, 9, 18]. ¥V Hamomy
JIOCJIIIXKEHHI BIIeplle MPOBEACHO CIPOOY HAyKOBOI CHUCTE-

MaTu3allii iIHTerpajibHOTO BIUTMBY BiKOBMX Ta aHATOMIYHUX
o3Hak Ha BuHUKHeHHS JIJIK. BcTaHomneHi meBHI 3aKo-
HOMIPHOCTi, 30KpeMa TMOILIKOXEHHS TIePearIiuus mnepe-
BaXXHO 3ycTpivaetscs y Bili 31—-50 pokis (85,71 %), 1o
IOB’SI3aHO i3 BPa3JIMBIiCTIO NMCTaJIbHOTO BiIIiJly BEPXHbOI
KiHIIiBKY i yac 6oiioBux aiii. Bonnouac JIJIK cterHosoi
KICTKM MOLIKOIXKYEThCS HaibibL1 yacto (66,67 %) y Biui
21—40 pokiB. [lpuBeprae yBary BiTHOCHO DPiBHOMipHUI
PpO3IIOAT Y BiKOBUX Tpynax Ae(eKTiB IUIEYOBOI KiCTKM Ta
KiCTOK TOMIJIKM, 1110 MOXHA TTOSICHUTHU OCOOJIMBICTIO YMOB
YPaxKeHHSI TTOCTpaXaaanX.

Takox BCTAaHOBJIEHO pPi3HUIIO KIIiHIKO-aHATOMIYHOI
CTPYKTYPU TIOCTPAXKIAINX Y BIKOBUX Tpyrax. Tak, Hampu-
K7aa, y Bimi mo 20 pokiB IpeBaIioTh AeeKTU CTerHa,
a micasa 20 — medekTu KicTok rominku. JledekTu KicTok
MepenruIivyys B3araji BiICyTHi y CTaTUCTUYHO 3HAUYIIOMY
00cs3i 1o BikoBoi rpynu 31—40 pokis.

MoxkHa AiiiTH BUCHOBKY, 1110 aHATOMiUHi Ta BiKOBi (hak-
TOPU MarOTh KOMOiHOBaHUI BIJIMB HA BUHUMKHEeHHs 1K,

Taxkox y BiIKpUTHX JpKepeslax HaMu He OyJio 3Haiine-
HO MaHMX IIOoAO (ppaKTaJbHOTO aHaji3y BiKOBOI Ta KJIi-
HIKO-aHAaTOMIYHOI CTPYKTypH y mocTtpaxmammx i3 JIJIK.
V pesynbrari MpoBeAeHOr0o HaMu (PPaKTaIbLHOTO aHaJi3y
BCTAHOBJICHO, III0 HAMOiMBII iHTEHCUBHUI BIUIMB Ha BU-
HukHeHHs JJIK MaloTh aHaTOMidyHa O3HaKa «T'OMijJIKa» Ta
BikoBa 03HaKa «41—50 pokiB».

TakuMm 4YMHOM, KJiHiKO-aHaTOMiYyHa XapaKTepucC-
tuka /1K y BiKOBOMY acrnekTi Moxe OyTH CyTTEBUM
BHECKOM B OOI'pYHTYBaHHS €(peKTUBHUX Ta aleKBATHUX
KJiHIYHUX MPOTOKOJIiB i KJTiHIYHUX MaplIpyTiB Malli€H-
Ta y mpolieci HagaHHs MEIWYHOI TOTIOMOTU TMOCTpaXx-
nmamum i3 K.

BUCHOBKMU

1. Bunukuenns JIK BiporigHo 3a1eXXWTh Bil BiKOBOI
O03HaKM IOCTpaxkAajJoro Ta KJiHiKO-aHAaTOMiYHOI O3HaKu
MOLIKO/>KEHHSI.

2. Hait6inbiur yacto JI/IK BUHMKAIOTh TTPY MOIIKOIKEH-
Hi TOMiJIKYM Ta cTerHa i y Biui 31—50 pokiB, 1110 BintoOpaxae
KOMOIHOBaHW1 BIUIMB iHTEHCUBHOCTI ypaXKeHHSI 1 iHBO-
JIIOTUBHOTO 3MEHIIEHHSI KOMIIEHCATOPHUX MOXJIMBOCTEI
OpraHi3My MoCTpaXxaaioro.

3. IHTEHCHUBHICTb BIUIMBY BIiKOBUX i KJIiHiKO-aHaTO-
MIYHUX O3HAaK € Pi3HOI0, IPUIOMY HAMOILIbII iHTEHCUBHO
BIJIMBalOTh Ha BUHMKHeHHS JIJIK o3HaKa «roMinka» Ta Bik
41—50 poxiB.

4. Pe3ynbTaTh JOCHIIKEHHSI IMOTPEOYIOTh MOJAIBIIOT
KJIiHIYHOI iHTeprpeTauii mid (HopMyBaHHS KJiHIKO-aHa-
TOMIYHUX, KJIiHIKO-€MieMiOJOTiYHUX i KJIIIHIYHUX T1apa-
Jiesield SIK OCHOBM JIs1 pPO3pOOKM KJIiHIYHUX MPOTOKOJIB i
KJIiHIYHUX MapIIPYTiB Nalli€HTa.

KondJikT iHTepeciB. ABTopu 3asBISIOTH PO BiICYT-
HicTb KOH(JIIKTY iHTEpECiB i BlacHOi (hiHAaHCOBOI 3alliKaB-
JIGHOCTI IIpU ITiATOTOBLIi JAHOI CTATTI.

Buecok aBtopiB. I'yp’eB C.O. — KOHLEMLis i Au3aiiH
nocnimkeHHs; KymHip B.A. — o6po6ka Marepianis; Llu-
oynbcekuii O.C. — 30upaHHst Marepianis; [apisn C.B —
aHaJIi3 OTPMMAHUX JaHUX, HATTUCAHHS TEKCTY.
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Clinical and anatomical structure of long bone defects in terms of age aspect

Abstract. Background. Long bone defects (LBD) are usually the
result of high-energy trauma and tend to spread among victims. Such
pathology not only requires long-term treatment, but also leads to a
high risk of disability, both due to the defect itself and possible am-
putation of the limb. Materials and methods. The study is cohort
one and is based on the investigation and analysis of 92 cases of LBD
of the limbs resulting from combat injuries sustained during military
operations on the territory of Ukraine from 2022 to 2024. To analyze
the results, the following methods were used: parametric statistical
methodology (rank analysis) and non-parametric (polychoric analy-
sis), as well as elements of fractal analysis. Results. It was found that
LBD most frequently occur in patients aged 41—50 years (33.70 %),
and least often in those over 61 years (2.17 %). In general, most vic-
tims (81.53 %) were individuals of active working age (21—50 years),
which is of significant social importance, since LBD is associated
with a high risk of disability. By clinical and anatomical segment,
LBD were most often observed in lower limb injuries (86.96 %), with
the LBD of the lower leg being 67.39 %. Furthermore, a significant
dependence was found of the LBD occurrence by anatomical seg-

ment in age groups. Analysis of dissipation indices by age and injured
segment revealed the age group of 41—50 years and the anatomical
segment “lower leg” have the greatest influence on the occurrence
of LBD. This fact is due to both involutive changes in the patients’
bodies and the mechanism of injury. Conclusions. 1. The occurrence
of LBD probably depends on the age and the clinical and anatomical
characteristics of the injury. 2. LBD most often occur with damage to
the lower leg and at the age of 31—50 years, which reflects the com-
bined effect of the severity of the lesion and the involutive decrease in
the compensatory capabilities of the victim’s body. 3. The intensity
of the impact of age and clinical and anatomical characteristics is dif-
ferent, with the “lower leg” characteristic and the age of 41—50 years
having the most significant influence on the occurrence of LBD.
4. The results of the study require further clinical interpretation in
order to form clinical and anatomical, clinical and epidemiological
and clinical parallels as a basis for developing clinical protocols and
clinical routes of the patient.

Keywords: long bone defects; clinical and anatomical characteris-
tics; age; victims
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LLITYYHUN iIHTEAEKT Y MeANYHUX HOYKOBUX
AOCAIAXKEHHSAX

PesioMe. AKTyanbHicTe. Y po60Ti yBOra rpUAAeHA POAI LLTYHHOTO IHTeAeKTy (LLII) B HOYKOBUX MEAMNYHMX AOCAIAKEH-
HSIX: Bi, €Tarly MAQHYBQAHHST AO Y3QraAbHEHHS PE3YALTQTIB | MOBYAOBM BI3yAAI3ALV. LLI 3AQTHMM 3HQYHO PO3LUMPUTA
MOXXAMBOCTI AOCAIAHMKQ Y MpOoLECi BUKOHAHHST HAP, CTBOPEHHST AMCEPTALIMHOIO AOCAIAKEHHSI, HOMMCQHHST QHQO-
AITMYHOI CTATTI Y1 HQYKOBOI AOIMOBIAl, KOAM HEOBXIAHO BUKOHQTU BEAMKI OOCSII TEXHIYHOI 11 QHAAITUYHOI pOBOTH.
Mera ujei poboTV MOoASIrae y CUCTEMQATHU3OBAHOMY OIASIAI MOKAVMBOCTEU BUKOPUCTAHHST LLUTYYHOIO IHTEAeKTY HA
PI3HMX eTANAX MArOTOBKN MEANYHOIO HQYKOBOIO AOCAIAXKEHHST — BiA QHQAAIZY AKEPEA AO Y3QAraAbLHEHHS PE3YAb-
TQTIB. ABTOPU MPQArHYTs MOKA3QTH, SiK LI MOXKE MOAErLUMTA QHAAITUYHY POBOTY AOCAIAHUKQA, 3QAULLIQKOYM 30 AKOAM-
HOK FOAOBHE — HAYKOBE MUCAEHHSI, AOTIKY, IHTeprnpeTaLito TQ BIAMOBIAQALHICTb 30 OTPUMQHI BACHOBKM. PE3yAbTaTH.
POBINSIHYTO IHCTRYMEHTV HQ OCHOBI LLII AAST TAQHYBQHHST HQYKOBUX AOCAIAKEHB, sIK-0T E-PICOS, Medline, Cochrane
Semantic Scholar, Scite, a TAKOXX CUCTEMU ANST MPOBEAEHHST CUCTEMATUHHUX OINSIAIB | METQQHQAI3IB, sIK-OT EliCit,
ResearchRabbit. Y poboTi npuaineHo yBary oCOOAMBOCTSIM CriiBrpQALi 3 MoOrpamMamMiy 3QraAbHOMO MPU3HQYEHHS],
sK-or ChatGPT, Grok, Claude TtoLo, rpu HanMCaHHI nporpam Ha R, Python 1a 3 popmyaamm Excel Anst miarotoBkm
rPAGIHHMX MQTEPIAAIB | CTATUCTUYHMX PO3PAXYHKIB. BUCBITAEHO MUTAHHST MIArOTOBKM HQYKOBOI MyOGAIKQLii 3Q A0MO-
mororo LLI: Bia repeBipkv rrioamMaTvkv TQ CTUAICTUK TEKCTIB A0 GOPMYBQAHHSI NMEPEAIKIB AITEDQATYPU 3Q BIAMTOBIAHVM
CTAQHAQPTOM. Y LibOMYy 6AOLi CTATTI PO3MSIHYTI TQKi IHCTPYMEHTW, sik Grammarly, Quillbot, SciSpace 1a iHwi. Oco-
6AVBA YBArA MPUAIAEHQ MOXXAVBOCTSIM | OBMeXkKeHHsIM LUy HayKOBIv pOOOTI, O Came TOMY, LLIO ePeKTVBHE BUKOPUC-
TaHHST LLII BUMQrae Bia AOCAIAHMKQ QHAAITUYHOIO MUCAEHHSI, KPUTUHHOIO MAXOAY TA BIAMTOBIAQALHOIO CTABAEHHS AO
PEe3YALTATIB. LUl — Lie HE QALTEPHATUBA AOCAIAHUVKY, Q IHTEAEKTYQABHK MQPTHEP, SIKUK 3HQAYHO MOAETLLYE LUASIX, QAE
HEe BU3HQYQE MOro Harpsimy. LLI He 3aMiHIOE QHQAITUYHOrO MUCAEHHST AOCAIAHUKA, QA€ 3HAYHO PO3LLMPIOE KOTO iH-
CTRYMEHTAPIV, AO3BOASIOYM 30CEPLEAMNTACS HQ CYTI AOCNIAKEHHSI, Q HE HQ PYTUHHUX TEXHIYHUX AETAASIX. BUCHOBKM.
LUTYYHUV IHTEAEKT BIAKDMBAE HOBI MOXKAMBOCTI Y MEANYHINX AOCAIAXKEHHSIX, AO3BOASIKOYM QBTOMQTM3YBATU MOLLYK iH-
PopMaLii, MOAINLLNTIA QHAAITVYHI APOLIECH TQ BI3YQAIZALLKO PE3YALTQTIB. VIoro 3aCTOCYBAHHS AO3BOASIE 3€KOHOMUTA
4AC AOCAIAHMKQ, 3GIABLLINTI TOYHICT QHAAIZY Y TOAQTV AQHI Y 30YHHOMY TQ 3003YMIAOMY BUIASIAL [ToOTE KAKOYOBUMI
GAKTOPAMM YCTIILLHOrO BUKOPUCTAHHS LLII 3QAMLLIQIOTECST KOMIAETEHTHICTb | QHAAITUYHE MMCAEHHST AOCAIAHMKA. LLII
HEe 3aMIHIOE HQYKOBLISI — BiH 3HQYHO MIACUAKOE HOrO MOXKAMBOCTI. Y MQMBYTHBOMY MOEAHQHHST KAQCUYHUX HQYKOBUX
MIAXOAIB | TEXHOAOTIV LUTYYHOIO IHTEAEKTY CTAHE HOPMOKO SIKICHUX MEAMYHNX AOCAIAXKEHD.

KAIO4OBI CAOBQL: LLTYHHIV IHTEASKT; HAYKOBI AOCAIAKEHHST; AncepTals, Elicit; ResearchRabbit: ChatGPT; Grok; Claude

HImyunuii inmenekm — ye He maeis.
Lle npocmo we oona mexnonoeis. Bce 3anexncums 6io

moeo, AK MU ii GUKOPUCMAEMO.
Kaii-®y JIi [1]

Bctyn

L Tyunuit intenext (LLI) nexani BrieBHEeHile BXOIUTD
Y pi3Hi cpepu JH0ACHKOI OiSUIBHOCTI, 30KpeMa HayKy il Me-
ouuuHy. Skio me Kiabka pokiB Tomy LI acomiroBaBcs

MepeBaKHO 3 TEXHOJOTIYHUMMU PO3pOOKaMU i aBTOMATH-
3alli€l0 BUPOOHUYMX IIPOLIECiB, TO HUHI MOro MmOTeHIliaa
aKTUBHO peasli3yeThcsl i B TyMaHiTapHO-HAYyKOBUX ce-
pax, IK-OT OCBiTa, HOCIiIKEeHHS, aHaJliTNKa. MenuinHa,
TOTPU CBOIO TPAAULIiIITHY 00EPeXHICTh 1100 iHHOBALLIH,
TOCTYIIOBO iHTeTpye iHcTpyMeHTH LI y moBcsikneHHyY Ha-
YKOBY IPaKTHUKY.

V 1iii poboTi He posriasanaeTbes BukopuctanHs LI y
NiaTHOCTUIII Y1 JJiKyBaHHI — 5K 3 eTUYHUX IIPUYMH, TaK i 3
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OIJISIAY Ha Te, 1110 KJIiHiYHi pillleHHsI MOBUHHI MpUiiMaTUCs
JikapeM Ha TPyHTi MOBHOIoO 00CsAry MeaudyHOl iH(popMma-
11i1, HaBiTh SIKILIO BOHA OTPUMaHa 3a JAOIMOMOTOI0 CUCTEM
Ha ocHoBi LIII. HaToMicTh OCHOBHA yBara InpuaijicHa poJi
IITYYHOTO iHTEJIEKTY B HAyKOBMX MEIUYHUX TOCIiIKECH-
HSIX: BiJI eTamny TUlaHyBaHHS 10 y3araJbHEeHHSI pe3yJIbTaTiB i
no0OyIOBY Bi3yasli3alliii.

I 3paTHUI 3HAYHO PO3IIMPUTH MOKIMBOCTI JOCTiI-
HHKa BX€ Ha eTarli MirOTOBKM HayKOBOI pOOOTH: Bim ITO-
LIyKy i aHaii3y Jitepatypu, (OpMYJIOBaHHS TillOTe3H,
TUIaHYBaHHS AOCiIHALILKOTO IU3aiiHY, TMATOTOBKY JaHUX
JIO aHaJTi3y, CTATUCTUYHOI OOPOOKH Ta Bizyasizallii pe3ysib-
TatiB. OCOOJIMBO aKTyaJbHOIO 1Sl MATPUMKA € Y TIpOLeCi
BukoHaHHs HJIP, cTBopeHHsS aucepTaliiiHOro mOCi-
JIKEHHS, HalTMCaHHSI aHAJIITUYHOI CTAaTTi YW HAYKOBOI J0-
MOBIMi, KOJIM HeOOXiTHO BUKOHATH BEJIUKUIA 00CAT TeXHiU-
HOI i1 aHAJIITUIHOI POOOTH.

CpOromHi IITYYHUI IHTENIEKT MPEICTaBICHUN IIMPO-
KMM CIIEKTPOM iHCTPYMEHTIB, SIKi YMOBHO MOXXHa IO~
TU Ha CUCTeMHU YHiBepcaibHoro npusHadeHHs (ChatGPT,
Claude, Gemini, Grok, Copilot) Ta creuianizoBaHi By3b-
konpodinbHi (Elicit, Semantic Scholar, Connected Papers,
ResearchRabbit, E-PICOS, Grammar Ttomo). Takuii
YMOBHUII TIOiT O3BOJISIE Kpallle OPIEHTYBATUCS Y MOX-
smBocTsx LI it oGupaTu onTuManbHi iHCTPYMEHTH Bilmo-
BiHO 110 3aBHaHb AociigHuka. CyvacHi iHctpymentu LT
MOXYTb BUCTYIIATHU SIK aKTUBHI IIOMIYHUKH y (hOpMyBaHHi
CTPYKTYpPH NOCIIIKEHHS, MiATOTOBLI TaOJNIIb JaHUX, Te-
Hepallil CTaTUCTUYHOTO KOy, IMOOYIOBi JiarpaM i HaBiTh
HaIlMCaHHi TEKCTY HAyKOBOTO 3BiTY.

Mera 1iei poGOTH MOJISITAE Y CUCTEMATU30BAHOMY OTJISI-
Nli MOXKJIMBOCTEN BUKOPMCTAHHS LUITYYHOTO iHTEJEKTY Ha
pi3HUMX eTamnax IMiArOTOBKM MEIUYHOTO HAYKOBOTO MOCITi-
JDKEHHST — Bill aHAJIi3y JKEpeJT 10 y3araJbHEHHS pe3yJib-
TaTiB. ABTOp IiparHe moka3aTtu, sk LI moxe mosermmTu
aHAIITUYHY POOOTY JOCHIITHUKA, 3AIUIIAI0YY 32 JIIOIUHOIO
TOJIOBHE — HAYKOBE MUCJIEHHSI, JIOTiKY, iIHTepIpeTallito Ta
BiIMOBigAJIbHICTH 32 OTPUMaHi BUCHOBKH.

3acToCyBaHHS IITYYHOTO iHTEIEKTY Yy MEAUYHUX J10-
CIIIIKEHHSIX Ha0yJ0 0COOJMBOI aKTyaJbHOCTi OCTaHHIMU
poKamu, 1110 MiATBEPIXKYETHCS 3pOCTAaHHSIM KiJIbKOCTI My~
OJtikalliii y MpOBiTHUX HAYKOBMUX BMIAHHSX. Y CydacHii
JliTepatypi Oedajii yYacTillle MiIKPEeCTIOEThCSI TMOTEHIlial
LI sx iHCTPYMEHTY aHATITUYHOI MATPUMKN Y MEAULIM-
Hi — BiJl IEPBUHHOIO aHaji3y JaHUX 0 MPOTHO3YBaHHS
pEe3yJIbTaTIB JIIKyBaHHSI.

Tak, y po6oti Topol (2019) [2] akueHTyeTbCs yBara Ha
KOHIIETIIii BMCOKOIIPOAYKTUBHOI MEOWUIIMHU, sKa 0a3y-
€ThCS Ha MOEIHAHHI JIOACHKOrO JOCBiAYy Ta MOTYKHOCTEM
ITy4yHOro iHTesnekTy. Esteva Ta cniBaBt. (2019) [3] po3ris-
JAI0Th POJIb TJIMOOKOr0 HaBYaHHSI Y MEAMYHUX 3aCTOCY-
BaHHSIX, IEMOHCTPYIOUM TEePCIIeKTUBHICTh aBTOMATU3ALlil
AQHAJIITUYHUX TPOLIECiB. AHAJIOTIYHI ITIXOAU OMUCYIOThb-
csi B poborax, TPUCBSIYEHUX BUKOPUCTaHHIO AutoML,
Natural Language Processing (NLP) ta cucrem Ha ocHo-
Bi Bemmkmx MoBHUX Mopeieir (LLM) masa omrmmisarii
MeIUYHMX IOCIimkeHb. B ormsimosiit podoti Rajpurkar ta
cniBaBT. (2023) [4], onybnikoBaniit y The New England
Journal of Medicine, cucTeMHO NMpOaHali30BAHO OCHOBHI

HarnpsMu po3ButTky I B mMeauiiuHi. ABTOpM OKpeciio-
I0Th MOTEHLiaJl BEJIMKUX MOBHMX MoJejeil, NIMOMHHOTO
HaBYaHHS, a TAKOX BaxXJMBicTh iHTerpauii LI y kiriHidyHy
MPaKTUKY 3 OISy HA €TUYHI Ta Oe3nekoBi acriekTu. Lls
poboTa MiAKPECTIOE He JUIle TIepeBaru, ajie i 0OMeXXeHHSI
TEXHOJIOTIi1, 1110 pOOUTH 11 BAXJIMBUM OPIEHTUPOM JUIS J10-
CIITHMKIB y Wit cepi.

OkpeMuM HaIpsIMOM PO3BUTKY € iHTerpallisl iHCTpy-
MEHTIB IITYYHOTO iHTEJeKTy Oe3IocepelHbo y 0a3u Ha-
YKOBUX JaHUX, sIK-0T MedLine. Y moliyKoBiii cuctemi pe-
aJTi30BaHUIA aITOPUTM MallIMHHOTO HaBYaHHS Best Match,
SIKUA aBTOMAaTUYHO COPTYE PE3YJIbTaTU 3a PEJIEBAHTHICTIO
JI0 3aIUTy, a He JiuIIe 3a XpoHosorieo. OcodnuBy yBary
MPUBEPTAE CUCTEMa aBTOMATUYHOTO TTpucBoeHHs MeSH-
NIECKPUIITOPIB, 110 TPYHTYIOThCS Ha METOAaX MPUPOIHOI
MoBHO1 00poOku (NLP); BoHa Oyna cyTTeBO OHOBJIEHa
11bOTO POKY. PO3BUBAIOTHCS i1 IHCTPYMEHTH CEMaHTUYHOTO
MOIIYKY, SIKi JO3BOJISIIOTh aHAIi3yBaTU He JIMIIE KJIIOYOBI
clioBa, a i 3Mmict 3anuty (Hampukiang, PubMed Labs a6o
eKcrepuMeHTanbHuil mpoekT LitSense Bin HaiioHasas-
Hoi MeanyHoi 6i6mioteku CIIA). AHayoriuHi TexHoJoril
BIPOBAIKYIOTBCS 1 B iHIIKX MOLIYKOBUX CUCTEMaX — Ha-
npukian, ELSEVIR anoHncyBaB noryxxxwuii LI I-momivHrK
ClinicalKey, sikuii amanTyeTbCcsi 10 BUMOT KOpPUCTyBaya i
TPOTIOHYE peIeBaHTHUI KOHTEKCT.

LUl 9K iHCTPYMEHT NAQHYBOHHS
AOCAIAXKEHHS

CborosiHi TjIaHyBaHHSI HAYKOBOTO JIOCTI/IKEHHST Y Me-
MUIMHI aenaii yacriiie 0a3yeTbesl Ha TPUHIMIIAX J0Ka-
30Boi MeauunHU. Lle o3Hauvae, 1110 mepin HixX nepeTu 10
erarry 300py AaHUX, TOCIiTHUK MOBUHEH MpOoaHali3yBaTu
BXX€ HasIBHI pe3y/IbTaTU, BUSIBUTU MPOTAIMHU Y 3HAHHSIX Ta
YiTKO C(hOpMYITIOBATU JOCIiAHULIbKE TTUTAaHHSI.

OaHUM i3 KJIIOUOBHUX €JIEMEHTIB 1IbOTO MPOLIECY € TOMe-
penHiit aHasi3 JiTepaTypu — HE MPOCTO SIK TOLIYK ITy0JTi-
Kalliii, a IK CUCTeMHE BMBUYEHHSI I0Ka30BO1 0a3u 3 METOIO
BUSIBJIEHHST TaK 3BaHMX OiMUX TIJISIM, TOOTO acCMeKTiB, 110
3aJIMIIAIOTBCS HEIOCTATHbO BUBYEHUMU abo cyreped-
smuBuMu. Came Ha oMy eramni LI Buctynae noryxxHum
IHCTPYMEHTOM aHaJliTUYHOI TATPUMKH, JAOTOMaraiouu
IIBUIKO Ta CTPYKTYPOBAHO OLIHWUTHU MOTOYHUII CTaH J0-
CJIiIKEeHb y TIeBHIl Tairy3i.

besnepeunuii hakT, 1110 SKiCTh IUIAHY JOCTIIKEHHS 3a-
oesneuye uu He 50 % ycrmixy. [IpaBuIbHO, OOIPYHTOBAHO
CIUITAHOBAaHE JOCTIIXKEHHS 1A€ MOXJIMBICTh CKOPOTUTH Yac
Ha TOLIYK HeoOxigHoi Jiteparypu. OCTaHHIM yacoM Me-
mraHi BH3 3a TeMoro qucepTaliitHoOro JoCciimKeHHST TTOKT
PEKOMEHYIOTh (aJie 3rofoM, MalyTh, 1ie Oy/le BUMOTOM0)
TMPOBEIEHHSI CUCTEMAaTUYHUX OIJIsiIiB (0axkaHO 3 MeTaaHa-
J1i3om). TexHoJIorisl MPOBEAEHHSI CUCTEMAaTUYHOTO OTJISITY
IIOBOJIi CKJIaJHA, MA€ CBOI OCOOJIMBOCTI Ta BUMOTH SIK JIO
IUTaHyBaHHS, Tak i 00 oro mpoBeaeHHs. He Oymemo po3-
[JIIaTy 1Ie CKJIaHEe TIMTAaHHS, a I TUX, XTO X04e O3Ha-
MOMUTUCS 3 TEXHOJOTI€I0 CUCTeMaTUYHUX OIJISIAiB, IPO-
rnoHyemo Binsinaru caiitr Cochrane [5].

Kypc noka3oBoi MeAMLIMHYA HUHI BXOIUTH 10 TPOrpamMu
MiATOTOBKM acCIipaHTiB MEIWYHUX BUILIIB i HayKOBO-IO-
CJIITHUX IHCTUTYTIB, JIe, 30KpeMa, PO3IJISIIa€ThCs TUIaHY-
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PucyHok 1. ETanun nnaHyBaHHsI HQyKOBOIO
AOCig)XEeHHSs

BaHHSI HAyKOBOTO JOCHiIXKeHHs 3a TexHosoriero PICOS.
Lle dopmasizoBaHa CTPYKTypa JOCTiITHUIIBKOTO MTUTAHHS,
110 OXOTLITIOE TaKe:

P (Population) — momyJsiisi, IKy BUBYAIOTh;

I (Intervention) — BTpy4aHHs ab0 (haKTOp BILUIUBY;

C (Comparison) — NopiBHsIJIbHA TpyMa;

O (Outcomes) — pe3yJbTaTH, 1110 OLIiHIOIOThCS;

S (Study design) — TiI JOCTiIKEHHSI.

Haromicte y BuMorax MiHicTepcTBa OCBITM i HayKu
VYKpaiHu [0 [ucepraniii Ta HayKOBO-IOCTIIHUX POOIT
YacTille BUKOPUCTOBYETHCS iHIIA KOHCTPYKILisl: «MeTta —
00’€KT — TIpeIMeT NOoCiIkeHHs» (puc. 1).

Taxwuit miaxiom Mae cBOI mepeBaru il MeBHi OOMeXEeHHS.
3okpeMa, y 1Iiil cXeMi 4acTO CKJIAIHO YiTKO OKPECIUTU
MpeaMeT aHaji3y (BU3HAYeHHSI SIKOTO € JOCUTb YMOBHMM)
a00 cchopMyTIOBaTU pejieBaHTHI KJII0OUOBI C10Ba IS IOy -
Ky JliTepaTypHu.

CyyvacHi MeanuHi 6a3u gaHux, sk-ot Cochrane, ReHab
(6i6mioTekn paHAOMI30BaHUX KIIIHIYHUX JIOCTIIKEHb),
Medline Ta iH1i, AeAali yacTille OPiEHTYIOTbCS HA CTPYK-
Typy PO3LIMPEHOrOo MouIyKy 3a TexHosoriero PICOS.

Y 1boMy AOCTITHUKY Ha TOTTOMOTY TIPUXOISTh YHiBep-
canbHi cucremu mTydHoro iHrenekry — ChatGPT, Grok,
Claude, Gemini, sKi 3maTHi cpOpMyBaTU 3aITUTAHHS IIJIs
MOIIYKY, 3TeHEPYBaTU MePEIiK KIIOUOBHUX CJIiB i KOHCTPYK-
1iii, a TAKOX HaJaTu peKoOMeHallii II10A0 YTOYHEHHs 3a-
MUTY.

I Moxe 1omOMOITH JOCTiITHUKY HE JIuIlie o0y yBaTu
ctpyktypy PICOS, ase it oLliHUTH ii peJieBaHTHICTb, aHaTi-
3yI0YM JIaHi 3 TTIoNepeaHix MmyoTiKarliii.

3a wHagBHOCTI mpaBWwIbHO chopMmoBaHoi PICOS-
CTPYKTYPU JOCIiTHUK MOXKe TepelTH 10 TUTaHYBaHHS CUC-
TEMaTUIHOTO OISy Ta MeTaaHalli3y — JBOX KIIIOYOBUX
¢dopM y3araJlbHeHHSI TOKa3iB y TOKAa30Biil MmeauumHi. | Ha
upoMy etami L1 Tex Bimirpae 3HauHy POJIb.

€ 0e3jiuy peKoMeHAallill MOoLIyKy MEIW4YHOI JiTepa-
Typu B Medline, Scopus, Seance Direct Ta iHIIux 6a3ax,
BEJIMKUX i MaauX. IHCTpYMEHTUM IITYYHOIO iHTENEKTY,
ak-otT Elicit, Semantic Scholar, Scite, ResearchRabbit,
JIO3BOJISIFOTH aBTOMATHU3yBaTH HE JIMIIIE MOIIYK HAYKOBUX
IKepesI, a i ix Kiacudikallilo, y3araJibHeHHS, IT00yI0BY
aHaJITUYHUX 3B’S3KiB MixX myOmikaiisimu. Lle cyrreBo
MoJIeTIIye eTarn (hopMyBaHHS OTJISIAY JiTepaTypH, SIKUN y

TpaIMLiiiHIM HAYKOBill MpaKTHUIIi BUMarae 6araTo yacy Ta
py4YHOI mpalii.

Elicit — III-moMiyHUK AJ15 TJIaHYBaHHS TOCTiIKEHb Ha
ocHoBi NLP. Bin normomMoxke 3HaiTH pesieBaHTHI MyOJlika-
11ii, chopMyJIIOBaTH TiMOTe3U, BUSIBUTU 3MiHHI, SIKi AOCTi-
JCKYBTHACS paHillle, MiaKa3aTu METOAW aHaui3y. [lormoMmoke
3reHepyBaTH iet0, YTOYHUTH TU3aiH JOCTiIKeHHST [6].

INpoBeneHo TtectyBaHHs 1ii€i cuctemu. CchopMOBaHO
nutaHHsa: Postoperative Complications in Lumbar Spine
Surgery (ImicnsionepauiiiHi yCKJIa@HEHHs Xipyprii momnepe-
KOBOTroO Bigminy xpe6Ta). Crucrema mpoaHajildyBaja 3amuT i
JTIOIATKOBO 3alpOTNIOHYBaJIa YTOUHUTHU, 32 IKUMU KPUTEPi-
SIMU HEOOXiTHO BUKOHATH ITOIIIYK.

IT’ath XBUJIMH pOOOTH CUCTEMU OXOIUTIOBAJIM IOLIYK
BianoBigHUX mKeped (cepea 50 paHIOMi30BaHMX KJIiHiY-
HUX JIOCJI/IKEHb), X aHaJli3, BUJIYYEHHSI HepeJeBaHTHUX.
O6pano nyst aHanizy 10 pooir, siki 6ynu posrsiHyTi 3a 70 (1)
mapamerpamu. ChhopMOBaHO 3BIiT Ha 15 cTopiHKax — Ipak-
TUYHO TOTOBUI CUCTEMAaTUYHUI OTJISI/I: OTMcaHa mpooJie-
Ma, sIKa JAOCJIIKYEThCS, MoKa3aHa METOJ0JIOTiS TTOLIYKY,
BimOopy Ta BUJIydYe€HHSI pOOiT, OIliHeHA SIKiCTh ITyOJTiKallii
3a CIeliajli3oBaHUMU aJITOPUTMAaMU, TTOAaHi TabauIi 1Mo~
PiBHSIHb, HaBeleHi y3arajbHIOIOUi BUCHOBKH, c(hopMOBa-
HUIi Tiepenik jgitepatypu. Omisia 30epiraerbest y npodini
NMOCTiIHUKA, 3 HUM MOXHa TIpalfoBaTu aajli — J0JaBaTh
HOBi poOOTH, BUJIyYyaTH HE BiAMOBIiIHI, 00MpaTH iHILI KpU-
Tepil OLIIHKY IJIST aHAJTi3Yy.

Ane Ha cuctematuayHomy orsiai 3a PKJI ormsn mitepa-
TypW HE 3aBepIIYETHC. 3TiTHO 3 IpaBWIaMM BiH ITOITO-
BHIOETHCS TA OHOBJTIOETHCS BITPOJIOBX BUKOHAHHS POOOTH.
MoxHa poaoBXYBaTH PYYHUIt MOIIYK, MOXHA CKOpPUC-
tatucsa IlII-molykoBoo CHCTEMOIO HAyKOBHUX CTaTeu
Semantic Scholar [7].

Semantic Scholar 103BoJisIe 3HaXOAUTU CTATTi 3a KJTIO-
YOBUMM CJIOBAaMU, BUAUISITU OCHOBHiI TepMiHU M aBTO-
piB, TOKa3yBaTW IIMTYBaHHS Ta 3B’SI3KM MiX pOOOTaMM.
Cucrema nipocra. [licist KOpOoTKOi peectpaliii 10CTaTHHO
BBECTM KJIIOYOBI CJI0Ba — i Ha Ballly eJIGKTPOHHY TOIITY 3
MEePIOOMYHICTIO ABIYi-TPUYi Ha TYKOECHDL OYAyTh HAIXOMM -
TH JIUCTU 3i 3HAWOEHUMU cucTeMolo myomikamismu. [lic-
JIsT aHaJi3y IyOJIiKallilo MoXHa 30eperTy y BilMoBiZHOMY
KaTajao3i. AHalli3 HAKOMUYEHUX JXKepesl MOXKHa MPOBECTU
OyIb-KOJIN.

Jtst Oifbll TIMOOKOro MOIIYKY MOXKHa BUKOpPUCTATH
ResearchRabbit, sskuii 3HaXoauTh 3B’43aHi myOTiKalii Bi-
MOBITHO HaJaHOTO 3amuTy [8].

CucTeMaTUYHUI OIS 3aBEpILICHUH, KOJIU TIPOBEJIe-
HO MeTaaHali3 gaHuX. OOHUM i3 TOLIMPEHUX METOJiB
y3araJibHEHHsI Pe3yJIbTaTiB CUCTEMAaTUYHOTO OIJISITY €
MeTaaHaJsi3, pe3yJbTaTU SKOTO YacTille MoJaoTh Y BU-
s ticoBux giarpam (Forest plots) (puc. 2). [Tooynosa
TaKUX AiarpaM NoTpedye CIeliali3oBaHOTro PpOrpaMHO-
ro 3abesneuyeHHs: SPSS (Bepcii 28 i Buiie), RevMan —
naketr Cochrane, a TakoX MOBU IporpamyBaHHs R a6o
Python. TeopeTHuyHO MOXKJIMBO MOOYIYBaTH JIiCOBY jia-
rpamy i B Excel, ogHak, 3 B1acHOTO MOCBiLy, TaKUi Mif-
XiZl € oOMexXeHUM i He peKOMEHI0BaHUM Yepe3 HU3bKY
THYYKIiCTb i BiICYTHICTb CTATUCTUYIHOI BipOTiTHOCTI MO-
OyIoBH.
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CkutagHicTh Takux nporpaM B R i Python monsrae B
HEOoOXiTHOCTi BOJIOAiHHS HaBUYKaMU IpOrpaMyBaHHS.
Came TyT Ha IOTTIOMOTY MOKe TTPUATH INTYYHU I iHTEJIEKT
YHiBepcaJlbHOIO MpPU3HAYEHHS, 3JaTHUN 3reHepyBaTu
KoJ JJist TToOyIOBY JIiCOBUX Hiarpam (Ta iHIIMX Bizyai-
3alliii) Ha Oyab-sIKiit oOpaHiil MOBI mporpamMyBaHHS. 3a-
3puyaii cuctemu IlI1 MaroTh iHTerpoBaHMit 0JIOK aHAJI3Y
Ha Python, ogHak 3a 3alIMTOM IOCTIZHUK MOXE OTpHU-
MaTH KOJ Ha iHIIiii MOBi, amanTyBaTH MOTO BiANOBiIZHO
IO LiJIeil MOCiIXKEeHHS Ta JOBECTU BUIJISA diarpaMu 10
0akaHOTo PiBHSI OPOPMJIEHHSI.

MiAroToBKAO AOCAIAHULILKOro MATEPIAAY

HactynHuM Kpokom micjisi BU3HAUEHHS CTPYKTYpU
JIOCTiIXEHHS Ta (GOPMYIIOBAHHS AOCTiTHUIILKOTO TH-
TaHHSI € MiArOTOBKA AOCJiIHMIILKOTO MaTepiany, 110
OXOILTIOE CTBOPEHHS TaOJUIb JaHUX, BU3HAUECHHS 3MiH-
HUX, iIX KOAYBaHHS il ITOoIepeaHI0 OOpOOKYy Iepen cTa-
TUCTUIHUM aHaTi30M.

OCHOBHMM IHCTPYMEHTOM 300py Ta IIOJaHHS IIep-
BUHHOI iH(opMallil € CTpyKTypoBaHa TaOJMIISI JaHUX,
e KOXEeH pSI0K BiAMNOBiZa€e OKPEeMOMY CIIOCTEepPExKeH-
HIO (Malli€eHTy, Mpolenypi, Moii), a KOXeH CTOBNYUK —
MeBHil 3MiHHiN. AKicTh Takoi TabJuIli 3HAYHOIO MipOIO
BU3HAYaE SIKiCTh MOAATBIIOTO aHalli3y.

Ha npomy erami LI Moxe DOMOMOITH: Y CTBOPEHHI
11abJIOHIB TaOJUIb BiAMOBIAHO A0 TUITY HOCTIiIXKEHHS;
reHepailii aBTOMaTUYHUX Ha3B 3MiHHUX Ha OCHOBI OIMM-
Cy; KOHBepTallii HeCTpyKTypoBaHO1 iHpopmaii (Harpu-
KJIaJl, TSKCTOBUX 3BiTiB) y TaONM4YHy (pOpMY; BUSIBICHHI
OpOMyIlIeHNX a00 MOBTOPIOBAHMX 3aIIUCIiB.

(!) Ha ubomy emani docaioHuxy mpeba eupimumu,
deaezyeamu pooomy 3 nideomoexu danux IIIT wu 3poou-
mu ye 64acHOpyH, 36epMAarO4uct no 00NOMozy 8 OKpemux
eunaokax. Ile noeé’sazano 3 mum, wo maxa po6oma 6u-
Maz2ae 4imKo2o pOpMyB8aHHs nPoMmy 3a80aHHs i po3y-
MIHHA, Wo mu 6axcacmo ompumamu nicas poéomu IIIIT.
Ileit eman € wu ne naiieaxcausimum y HayxKogomy docai-
0JiceHHi 1l 6U3HAUAE nodasvuluil pe3yavmam.

Ilepen mpoBemeHHSIM aHaIi3y JaHi TOTPeOYIOTh Mepe-
Bipku, ounineHHs Ta HopMmanizauii. Tyr LI npomnonye
IIMPOKi MOXKJIMBOCTI aBTOMAaTM3allii: BUSIBJICHHS i 1O-
3HAUYEHHS BUKUiB, 3aTIOBHEHHS TTPOTYIIEHUX 3HAYEHb,
cTaHaapTU3allilo 3HaueHb (HampukJjaa, o0’eaHaHHS Ba-

Experimental Control
Bocnimxenin Nikysawen 0 Kowtpons 0 Risk Ratio Egent  8s%CI
Study 3 ® e 45 90 - 040 [0.25:083)
Study 4 2 10 33 110 067 [042:107)
Study 1 25 100 35 100 071 [0.46110)
Study 2 40 120 45 120 080 (083128
Common effect mode! 420 40 0.68 [0.55: 0.84)
Random effects model 088 [0.38;1.12)
1

Hetrogeneny 1 = 59.9%, = 00685, p = 0,058

Pucynok 2. lNMpuknap Forest plot B R 3a kogom,
3anponoHoBaHum ChatGPT

piaHTiB HamMCaHHSI OAHOTO HiarHo3y), (OpMyBaHHS i
00uMCIIeHHS TabJULb TOIIIO.

3a OaxXaHHSIM OOCIIOHMKA aHali3 MOXHa peaji3yBa-
T y OyIb-sIKOMY IIporpaMHOMYy ItakeTi — Bim Excel mo
MatLab. ko Excel He moTpedye 0coOIMBUX HABUYOK
po6otu, To Taki naketu, sk R i SPSS, MoxXyTb moTpedy-
BaTU Xoya 6 MOYATKOBUX 3HAHb MpOrpaMyBaHHs. AJle 3a
nornomoroto LI 3pobutu ue mia cuny 6aratboM, 0ysao 6
OaxkaHHSI.

CbhorosiHi HayKoOBi MEIMYHi XypHaJK MPOBITHUX BU-
NaBHUIITB Jeaji yacTillle BigmaloTh TepeBary rpadid-
HOMY TIOJaHHIO pPe3yJbTaTiB JochiixeHb. [Ipuyomy
rpadikyu ¥ miarpaMy MamOTh OyTH HE JUIIEe Bi3yaJbHO
npuBaOIMBUMHU, a i MaKCUMaJIbHO iH(GOPMATUBHUMU
M1 yuTava. | B LIbOMY JOCHiITHUKY TaKOX MOXE JO0MO-
MOITU MOTyXHicTh LI a1 aBToOMaTH30BaHOI TeHepallii
nporpamHoro koay B R a6o Python, 1o 3a6e3rneuyorh
IIUPOKUI criekTp rpadiyHoro ¢GpyHKIioHaTy, oOMexe-
Horo Juile daHTaziel gocaigHuka (puc. 3).

I TyyHuit iHTEIEKT CbOTOIHI BUKOHYE He JINIIE POJIb
IHCTpYMEHTY MOUIYKY 1 aHaji3y JaHUX, a 1 BUCTYIA€E K
MOTY>XHa iHTepaKTWBHA TOBiIKOBa CHUCTeMa, 31aTHA OTIe-
paTUBHO HaJgaBaTH iHGOpPMAIIiIo IOJ0 CyYacHUX BUMOT
10 HAayKOBUX A0CHiIXeHb. MoBHiI Moaeni Ha ocHoBi LI
JI03BOJISIIOTh YTOUHIOBATH KPUTEPii SIKOCTi AOCTiIXKEHHS,
O3HalloOMJIIOBATHUCS 31 CTaHAapTaMU AM3alHYy KJIiHIYHUX
BUNPOOYBaHb, TUIIAMU CTATUCTUYHUX METOAIB i Miaxo-
namMu 10 oDOpMIIEHHS pe3yJbTaTiB.

OcraHHIMM pOKaMM y HayKOBiil JliTepaTypi, 30Kpema
MEIWYHIl, 3MIiHIOETHCS IMIXiM JO OLIIHKM CTAaTUCTUYHOI
3HauymocTi pesyiabratiB. OcHoBHa mpobjeMa p-value
MOJISITAaE B TOMY, III0 BOHO He BM3HAYa€ Hi HATpsSMYy, Hi
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po3Mmipy edekty. ToOTO 3a OMHMM JIMILE 3HAYEHHSIM p
HEMOXJIMBO OI[IHUTHU KJIiHIYHY BaXXJIMBICTh JIiKyBaHHS
YK alIeKBAaTHO TMOPIiBHATU BUOIPKU CaMe Ha BEJIMYMHY X
pizHuii. Ha Xanp, OibIIiCTh BITYM3HSHUX MIAPYYHUKIB 3
0iOCTaTUCTUKU HE PO3TJISIal0Th METOIM OL[IHKU €(DEeKTYy.

Came TyT ocobsuBo 1iHHOIO cTtae goromora LII. 3a
MpaBUJIbHO C(HOPMYITbOBAHUM 3allUTOM CUCTEMa 371aT-
Ha 3aMporoHyBaTU ONMTUMAJIbHI MOKa3HUKU eDEKTY st
KOHKPETHOTO THUITY OOCTiIXKeHHs (HampuKjaad, BiTHO-
IIEHHS LIaHCiB, BIITHOCHUM PU3MK, CEPeIHs Pi3HUILI),
MOSICHUTHU iX 3MiCT, HagaTu QOpMYyJIu JJIsI OOUMCIECHHS
Ta HaBIiTh 3reHEPYBATH KOJ 11 BAKOHAHHS PO3PaxyHKiB
B R a6o Python.

LIs1 TeMa BUHeceHa OKpPeMO He BUIIaJKOBO. Y peKo-
MEHIalisiX TPOBITHUX MiKHAPOAHUX MEAUYHUX XKYypHa-
JIiB BCE YacTillle 3a3HAYa€TbCsl BUMOTA MO/JaBaTu came
MOKa3HUKM e(EKTiB, iHOAI HaBiTh O0e3 ImomaHHs p-value.
AXTyanbHi BUMOTH 10 0(OPMIIEHHS pe3yabTaTiB TaKOX
MOXHa IIBUAKO OTPUMATHU 3a JOOMOTroio 3anuTy go L1
SIK aHaJIITUYHOI Ta JIOBiIKOBOI CUCTEMHU.

CphOrojiHi Bce IIMpIIE Y HAYKOBOMY IIPOCTOPi BUKO-
puctoBytoThes Binkputi naHi (FAIR), To6To mepBuHHI
IaHi pocaimkeHb. Ha xxanb, y BITYM3HSIHOMY HPOCTODI
JKepest TaHUX JOCiIKeHb He BUsIBIeHO. Tpeda yTouHu-
TH, 110 MIETbCS HE MPO MeTajaaHi (eJeKTPOHHUI OIUC
0ibiorpadiyHMX JaHUX TOKYMEHTA), a TIPO pe3yabTaTh
KIIHIYHIX goclimkeHb. B iHO3eMHUX 06a3ax yxe BIpO-
IOoBX ocTaHHIX 10 pokiB (popMyIOThCS BiANOBiAHI 0a3u
JaHUX KIiHIYHUX 00CTeXeHb, AKi € MIATPYHTIM [JIsI Ha-
BYaHHS, pO3pOOKM MiAXOMdiB IJIsI NiarHOCTUKM, MPOBO-
ISIThCS HaBiTh KOHKYPCH Ha HallKpallli mporpamMu 3 00-
poOKHU BEJIMKUX HAOOPiB TaHUX.

Axuit iHTEepec Moxe OyTH Yy BIIKPUTHUX NAHUX IS
yKpaiHChbKUX nocininHukiB? [lo-mepiie, 11e MOXIUBICTD
BU3HAYWTU PiBEHb BJIACHUX PE3yJIbTATiB Yy TMOPIBHSIHHI 3
MaHUMMU BiIMOBIMHUX AOCTIIXEHb KOJIer iHunX KpaiH. |
11e MOPiBHSHHS MOXHa MPOBECTU HE 3a 3aJTUIIKOBUMU
JaHUMHU, HaBEIEeHUMHU Yy MyOiKalisx, a 3iCTaBIsSIOUn
MEepBUHHI IaHi 3a OyIb-SIKUM MapaMeTpOM, SIKMI IiKa-
BUTb.

OpnHak iHTerpailis pi3HOPiIAHUX JXepea NaHUX yac-
TO CYNPOBOMIXKYETHCA TEXHIYHUMMHU TPYAHOILIAMM: Pi3-
Hi CTPYKTYypHU TabJuIlb, BiIMiHHE KOAYyBaHHS 3MiHHMX,
BiZICYTHIiCTB yHidiKalii ¢opmaTiB. [lepeBaxkHO BinKpuTi
naHi 30epirarotbest y popmari CSV (Comma-Separated
Values). Xoua ¢opmat CSV BBaxka€eThcs yHiBepcaTbHUM
i MpOCTUM, TIPOTE HE BCi POrpaMu MOXYTb «IIPaBUJIb-
HO» Hioro nmpouutaTtu. [IpuuuHa nossrae B pi3HUX pO3-
IiTbHUKAX MixX uyuciaamMy. Hampukmian, sIKIIO OecsITKO-
BUII pO3AUILHUK KoMa (,), TO 4yuciaa OyayTh po3dijieHi
Kparlkolo 3 KOMO10 (;), a MpU AeCITKOBOMY PO3AiITbHUKY
Kpanka (.) po3ninibHUK Oyme koma (,). Toxai mporpama
MPOCTO HE «PO3YMi€», SIKi JaHi ¥ KyaM PO3MilllyBaTH.
®opmanbHo CSV — 11e TPOCTO «TeKCTOBUIA (haiisl 3 po3-
NiTbHUKAMW», ajle Y HbOMY HEMa€ 4iTKO MPOMUCAHOTO
CTaHJApPTy CTPYKTYPU, TOMY KOXXHa IIporpaMa iHTeprpe-
TY€ IOTO MO-CBOEMY.

V takux Bunagkax Il € BaxkauBUM iHCTPYMEHTOM,
110 MOXE MOJErmuTH Ipolec o0’emHaHHS iHdopma-

11ii — Bil aBTOMaTUYHOTIO Y3rofXKeHHs Ha3B 3MiHHUX 10
nomnepenHboi cTaHmapTu3ailii GopmartiB i CTPYKTYypH Aa-
Hux. LI 3maTHUiT po3nizHaBaTy BiAMOBiIHI 3MiHHI MiX
TaOJULISIMU, 3alpOINOHYBAaTU MamnyBaHHS (CIHiBBiIHe-
CEeHHSI), MePEeTBOPUTHU popMaTu sl pO3MIllIEeHHS TaHUX
y OaxkaHilt mporpami Jisl TOAIbIIOTO aHaJi3y.

KomnaAekcHi cucremu LUI
AAA HOYKOBUX AOCAIAXXEHDb

[MoTyxHy noromory siK y MjaHyBaHHi HAyKOBOIO J0O-
CIIIIKeHHS, TaK i B IOro MpoBeAeHHI MOXe HaaaTu CHUC-
tema E-PICOS [9]. Lle nepenosa nporpama A0CaiIKeHb
i po3po0OOK IITYYHOrO iHTENEeKTY, MpU3HAYeHa IJIs Tif-
TPUMKU W PO3LIUPEHHST MOXJIMBOCTEH NOCHIIHUKIB Y
rajay3i MeOMUMHM Ta KIiHIYHUX JociimkeHb. Ilporpa-
Ma TIPOTIOHYE IIMPOKUI CIEKTP MOIYJIB i iHAMBiLya h-
HUX pillleHb IJIS 3al0BOJIEHHS MOTpe0 MOCTiIHUKIB Ha
BCiX piBHSIX Ta B ycix cdepax MeIUYHUX TOCTiIXKEeHb.
Kpim sxicHOTO (hopMyBaHHS 3aIIUTy CHCTEMa JOIIOMOXKE
o0paTy TUIN KJIiHIYHOTO MOCIIiIXXEeHHsI, BU3HAYUTU KITIO-
YOBi CJI0Ba JJI5 MOLIYKY HEOOXiIHUX JIXKepes Ta CTBOPUTU
CUCTeMAaTUYHUI OIJISII 3 MeTaaHalli3oM, 00poOUTH naHi
TMOCJIiIXKeHHsI, TToOy1yBaTH BiAMOBiAHI rpaciuHi e1eMeH-
TH, TIOJOJATH CKJIAMHMIA NUISIX 00poOKM gaHux. lle mo-
BHOLIIHHUI (DYHKIIIOHAJ, IKUI MpoBeae MOCTiTHUKA Bil
imei 1o 3aKiHYeHOTO IPOAYKTY. AJle IJIsT TOro, o0 IoB-
HOIIIHHO BUKOPUCTATHU MOTYXHIiCTh CUCTEMU, HEOOXiTHO
YiTKO PO3yMiTH €TaIHiCTh HAYKOBOTO JOCJIiI>KEHHS.

MiAroToBKQ HAYKOBOI NYOAIKALLiT
3a ponomoroto LI

DiHanbHUM eTaroM HayKOBOTO JOCIIIKEHHS € Tij-
TOoTOBKa myOJikamii — CTpYKTypoBaHe IIOJaHHS pe-
3yJbTATIB Y BUIJISAI CTATTi, JMCEPTALliiHOTO PO3IiIy UM
3BiTy. Lleit mpolec moTpedye He JuIille TOYHOCTI popmy-
JIIOBaHb, a 1 AOTPUMAHHS BUMOT J0 CTWIIO, CTPYKTYPH,
MOCHUJIaHb i aKaJeMiuHOi MOBU. Y LIbOMY KOHTEKCTI iH-
CTPYMEHTH LITYYHOTO iHTEJEKTY MOXYTb 3HAUHO CITPOC-
TUTHU POOOTY MOCTiAHUKA.

Mosgui mozaeni (ChatGPT, Claude, Gemini, Grok)
JloroMaraiTh c(opMyItoBaTA BCTYIl, BUCHOBKU, aHO-
Talilo BilMOBIIHO 10 HAYKOBOTO CTWJIIO; OTITUMi3yBaTu
MOBJIEHHSI, YCYHYTU MOBTOPEHHSI, 3pOOUTU BUKJIAJ JIO-
TiYHO MOCJiITOBHUM; MiAiOpaTH BiINOBIAHY TE€PMiHOIO-
Tilo IJ1s1 aHTJIOMOBHUX BePCiii; MepeKIacTu TEKCT 3 yKpa-
T{HCHKOI aHIVIiIMIChKOIO B aKaJeMiYHOMY CTUJII.

Ak nmpaBuio, Koau GopMyeTbes poboTa abo myosTika-
11is1 3a MaTepiaJaMu JOCHIIXKEHHS, JiTepaTrypa HaKOIM-
yy€eThesl y pidHUX hopmaTax — Bin BitunzHsHoro JCTY
8302:2015 no 60KiB, CKOTifiOBaHUX 3 eKpaHy 0e3 Oyab-
skoro opmarty. LI nonomarae ¢hopmaTyBaTH rnocuaH-
Hs 32 HEOOXimHUM popMaToM.

IcHyloTh cnemiamizoBaHi  iHCTPpyMEHTH,  SK-OT
Grammarly, Quillbot, SciSpace, a1 MOBHOI KOpeKilii,
nepedpasyBaHHs, YCYHEHHS CTHJIICTUYHMX ITOXMOOK;
Paperpal, Trinka Al 3acTocoBylOTbhCS sl MHEpeBipKU
CTWJIIO aKaJIeMiYHOTO MUChbMa.

Takum unnom, LT nonomarae He nuuIe aHaNi3yBaTH,
ajle 1 TpaMOTHO OMOPMIISITU Pe3yIbTaTH JOCIIiIKEHHS
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BiAIIOBiMHO M0 aKageMiYHMUX BUMOT, 3a0IIAIXYIOUN 4ac
Ta MiABUILYIOUM SIKiCTh MOAaui MaTepiany.

VY Mexax oaHiel myOJikallii HeMOXJIMBO HaBiTh Ha-
3BaTH BCi MPOTrpamMu, sIKi MOXHa 3aCTOCYBATH Y HAyKOBIi
IiSUTHOCTi, Y4 HE KOXHOTO JHSI PO3POOJSIIOTHCSI HOBI,
YOOCKOHAJIeHI CUCTEeMHU, BigoMi XX HaOyBalOTh HOBHX
(byHKI1iii. Ane Tpeda 4iTKO PO3yMiTH: IITYYHUU iHTEJIEKT
HE 3aMiHUTbh JOCiTHUKA, 1€ MMOMIYHUK, 3 SKUM HE00-
XiZHO BMITH IIpaILlOBaTU.

Mo>xAunsocTi 1 oomerxeHHs LI
Y HOYKOBi pO6OTi

IlTyynuit iHTeIEeKT BiIKpUBA€E Mepea AOCIiTHUKOM
HOBi MOXJIMBOCTI — Bil aBTOMaTH3allii pyTUHHUX MPO-
LeCiB 10 PO3LIMPEHHS aHAJIITUYHOTO iHCTPYMEHTapilo.
HMoro 3naTHicTh 06po6aaTH Benuki obcsru iHdopmarlii,
aHaJi3yBaTH CTPYKTYpPU HAaHUX, OyIyBaTU 3B’SI3KM MiX
IKepejaMy Ta reHepyBaTh Konx poouth LI motykHUM
IMOMIYHMKOM Y HayKOBiii poOOTi.

Oco06aMBO LIHHUM € Te, IO CyJdacHi MOBHiI MoOMeJi
MOXYTb MpaloBaTh y HiaJo3i 3 MTOCTiZIHMKOM: IIOSIC-
HIOBaTU METOJM, auamnTyBaTW aHaJiTUYHI MiAXOAU 10
KOHKPETHOI 3aJa4i, yIOCKOHaTIOBAaTU I'padiku i1 HaBiTh
¢dopmyoBaTu TEKCTOBI BUCHOBKH. Lle mo3BoIs1€ cKOpo-
TUTH Yac Ha TEXHIYHY YaCTUHY pOOOTHU Ta 30CEPEAUTUCS
Ha HayKOBOMY 3MiCTi.

BonHovac BaxiuBo ycsinomutoBatu, mo LI He €
IMOBHOILIIHHOIO 3aMiHOI aHAJIITUYHOTO MUCIEHHS. BiH
orepye 3a JIOTiKOlo, sIKy MOMY 3allae KOpUCTyBay, i He
3MaTeH KPUTUYHO OIIHIOBATH BipOTiOHICTH pe3yJabTaTy
a00 3BaXkaTW Ha HIOAHCU KJIIHIYHOTO KOHTEKCTy. Tomy
POJIb JOCTIIHUKA 3aJIMIIAETHCS KIOUOBOIO: caMe JII0IU -
Ha ¢GOpPMYIIIOE 3aIUT, MepeBipsie aafeKBaTHICTb aHAIi3Yy,
OILIiHIOE BipOTiAHICTh JXepeJs, iHTepIpeTy€eE pe3yJbTaTh
Ta BiAMOBiZa€ 32 BUCHOBKMU.

[Ile oqHUM OOMEXEHHSIM € MOXKJIMBICTh BUHUKHEH-
HsI TEXHIYHUX a00 METOAOJOTiYHMUX MOMUJIOK MpPU He-
KPUTUYHOMY BMKOPHUCTaHHI ToTOBUX Bimmosimeit LI,
0COOJIMBO TIPU aBTOMATUYHOMY 3aCTOCYBaHHi CTaTHC-
TUYHUX METOJIB UM MOOYIOBi Momelsieit 6e3 po3yMiHHS
repeayMoB.

Takum unHoM, edekTuBHe Bukopuctanusa LI y Ha-
YKOBiii po0OOTi BUMara€ Bil MOCIiZHMKA aHAJITUYHOI'O
MUCJEHHSI, KPUTUYHOIO MiAXOAy Ta BiAIOBiZaJbHOIO
craBieHHs 10 pesdyabrariB. LI — 11e He anpTepHaTHBa
NOCHITHUKY, a iIHTeJIEKTYaJbHUI MapTHEP, SIKU 3HAYHO
TMOJIETIIYE HIJISAX, ajle He BU3HAYA€E OTo HATIpSIMY.

Information about authors

HII He 3aMiHIOE aHATITUYHOTO MUCJIEHHS JTOCIiTHU-
Ka, aje 3HauHO PO3IIMPIOE MOT0 iHCTpYMEHTapiii, 10-
3BOJISIIOUM 30CEPEIUTUCS Ha CYTi HOCIIIXKEHHS, a He Ha
PYTUHHUX TEXHIUHUX JeTasIX.

BUCHOBKMU

LLITygyHuii iHTEJIEKT BiIKPWBA€E HOBi MOXJIMBOCTI Y Me-
NUYHUX TOCHIDKeHHSIX, [TO3BOJISIIOYM aBTOMATU3yBaTH
rnoiryk iHdopmartii, MOJIMIIUTY aHATITUYHI TIPOLecu Ta
Bisyasizawiio pe3ynbratiB. Mloro 3actocyBaHHSI J103BOJISIE
3a0IIAAUTH Yac JOCTiMHMUKA, 30UIBIINTY TOYHICTh aHATI3Y
i1 moJaTu AaHi y 3py4HOMY Ta 3po3yMiJoMy BUrjsiai. [1po-
T€ KJII0UYOBUM (paKTOpPOM ycCHillHOro BuKopuctaHHs LI
3IMIIAIOTBCS KOMIMETEHTHICTh 1 aHaTiTUYHE MUCIEHHS
nociinHuka. I He 3aMiHIO€E HayKOBLIS, aje 3HAYHO TMij-
CWJIIOE HOTO MOXJIMBOCTI. Y MaiOyTHbOMY MOETHAHHS
KJTaCUYHUX HAYKOBMX ITiIXOMIB i TEXHOJOTI IITYYHOTO
IHTEJIEKTY CTaHe HOPMOIO SIKICHUX MEIMYHUX JOCIIi/KEeHb.

KondaikT inTepeciB. ABTOpU 3asIBISIIOTH PO BiICyT-
HiCTh KOH(IIKTY iHTepeciB Ta BiacHOI (piHAaHCOBOI 3a-
LIiKaBJIEHOCTi IPHU MiATOTOBL JaHOI CTATTi.

Buecok aBTopiB. Kapminceka O.[]. — KOHLEMIS i
nu3aitH po6oTu, HanucaHHs cTatTi; Jlamok O.M. — Kpu-
TUYHUI OTJIsAN, OCTaTOYHE 3aTBep/KeHHs cTaTTi; [Man-
kiH b.B., [lenaens A.A. — 306ip i aHami3 naHuUX.
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Artificial intelligence in medical research

Abstract. In the work, attention is paid to the role of artificial
intelligence (Al) in scientific medical research: from the planning
stage to generalization of results and the construction of visualiza-
tions. Al can significantly expand the researcher’s capabilities in
the process of conducting a study, creating a dissertation, an ana-
Iytical article, or a scientific report when it is necessary to perform
a large amount of technical and analytical work. The purpose: to
systematize the possibility of using artificial intelligence at diffe-
rent stages of preparation of medical scientific research — from the
analysis of sources to summarizing the results. The authors seek to
show how Al can facilitate the analytical work of the researcher,
leaving the main thing for humans — scientific thinking, logic, in-
terpretation and responsibility for the conclusions obtained. Re-
sults. The tools based on Al to plan scientific research such as E-
PICOS, MedLine and Cochrane Semantic Scholar, Scite are con-
sidered, as well as systems for conducting systematic reviews and
meta-analyses: Elicit and ResearchRabbit. The work pays attention
to the peculiarities of cooperation with general purpose programs
like ChatGPT, Grok, Claude and others when writing programs
on R, Python, assistance with Excel formulas for the preparation
of graphic materials and statistical calculations. The preparation of
scientific publication by means of Al is considered, starting with
the verification of grammar and style of texts to the formation of

reference lists according to the appropriate standard. This block of
the article deals with tools such as Grammarly, QuillBot, SciSpace
and others. Particular attention is paid to the opportunities and re-
striction of Al in scientific work, namely because the effective use
of Al requires the researcher to have analytical thinking, a critical
approach and a responsible attitude to the results. Al is not an alter-
native to the researcher, but an intellectual partner, which greatly
facilitates the path but does not determine its direction. Al does
not replace the researcher’s analytical thinking, but greatly expands
their tools, allowing to focus on the essence of the study, and not
on routine technical details. Conclusions. Artificial intelligence
opens new opportunities in medical research, enables to automate
information search, improve analytical processes and visualization
of results. Its use helps researchers save time, increase the accuracy
of analysis and present data in a convenient and understandable
form. However, the key factors in the successful use of Al remain
the competence and analytical thinking of the researcher. Al does
not replace the scientist — it significantly enhances their capabili-
ties. In the future, a combination of classical scientific approaches
and artificial intelligence technologies will be the norm of quality
medical research.

Keywords: artificial intelligence; research; dissertation; Elicit; Re-
searchRabbit; ChatGPT; Grok; Claude
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TpaBma

Bitaemo 3 1oBineeM!

15 ceprag BunoBHmtocst 60 pokis Onekcanapy IBaHo-
BU4y KopoJsibkOBYy — BiJOMOMY JUTSYOMY OPTOTEAY-TpaB-
MaToJIoTy, HaAyKOBIIIO, JIEKTOPY, BUKIaauy, 3HaHOMY ¢a-
XiBIIIO B TajTy3i OpTOMEii Ta TPaBMaTOJIOTI1.

0O.1. KoposabkoB HapoawBcst 15 ceprHsg 1965 poky B
cmt upsieBe Onmecbkoi obrnacti, y 1988 poiii 3akiHuMB
Opecbkuii MenmuHuii iHcTUTYT iM. M.1. I1uporoBa 3a cme-
wianbHicTIO «JlikyBasibHa cripaBa». 3 1989 no 1992 p. npa-
moBaB y @pynsiBebkiit LIPJI Onecbkoi obacTi (HUHI ce-
nuie 3axapiBKa) Ha Iocai Jikapsi-TpaBMaTojora.

3 1992 p. xiiHiyHUi opauHartop, a 3 1994 no 1997 p.
OYHHUI acmipaHT XapKiBCbKOI0 HayKOBO-IOCJiTHOIO iH-
CTUTYTY opTomnesii Ta TpaBMarosorii iM. npod. M.I. Cu-
teHka. 3 1997 p. no tpaBHs 2000 p. mpaitoBaB y AUTSYiit
KJIiHILi 1IbOTO X iHCTUTYTY MOJIOAIIMM HaYKOBUM CIiBpPO-
OiTHUKOM, 3 uepBHs 2000 p. — cTapiIMM HAyKOBUM CITiB-
pobGiTHuKOM, a 3 BepecHst 2006 poky mo mororo 2018 p.
OyB 3aBimyBaueM HayKOBO-OpraHizaliiiHOro Bimmiay IH-
ctutyty im. ipod. M.1. Cutenka HAMH VYkpainu. Y neit
nepion O.1. KopoiabkoB OyB aKTUBHUM YYaCHUKOM Opra-
Hizallii Ta MpoOBeAeHHSI NECITKiB HAyKOBO-TIPAaKTUUHUX
KOHGepeHIliii, ceMiHapiB Ta CUMIO3iyMiB pPi3HOrO piBHS,
6 TIeHyMiB i 3 3’13miB YKpaiHCbKo{ acolriallii opTomneniB-
TpaBMaTOJIOTiB.

YV 1999 p. O.I. KopojsbKOB 3aXUCTUB KaHIMIATCHKY
nucepraiiio Ha temy «Ilicisipeno3uttiiitHuii rireprpeciii-
HUI CUHAPOM IIpY BPOMKEHOMY BUBMXY CTeTHa», a B 2011
polli — DOKTOPCHKY AMCepTallilo Ha TeMy «Pernnsu ypo-
JI>KEHOTO BUBMXY Ta MiABUBUXY CTeTHA (IiarHOCTUKA, JIiKy-
BaHHS, poditakTuKa)».

3 nmunHsg 2002 poky pimenHsiM BAK Ykpainu O.1. Ko-
POJIBKOBY TIPUCBOEHO BUEHE 3BAHHS CTAPLIOTO HAYKOBOTO
CHiBpOOITHUKA.

3pocranHio Onekcannpa Kopoabkosa sk ¢axiBIs 3 He-
MepeciyHUMU SKOCTSIMU CIIPUSIIO Horo rnpodeciiiHe Ha-
BYaHHS Ta HedopMayibHe CIJIKYBaHHST 3 TaKUMU sICKpa-
BUMH OCOOMCTOCTSIMU, K Ipodecop IBan I'eHpixoBma
I'epuen, kanmumar menuyHux Hayk Bomommumup Iletpo-
Bu4 Tomop (Omeca), akagemik Onekciit OneKcaHIAPOBUY
Kopx, mpodecop CraniciaB AmutpoBuu IlleBueHko,
npodecop Onekciit BacunboBuu Posik (XapkiB) Ta 6arato
[HILIMX.

3 nepioro 6epesns 2018 poky O.1. KoposibkoB mpairtoe
y JIeBoBi B KHIT JIOP «J/IpBiBChbKa 0GacHa AUTSYA KITiHId-
Ha JikapHs «OXMATAWT», Ha CbOTOJIHI OYOJIOE KITIHIKY
HelipoopTomnenii, TpaBMaToJorii Ta peabimitaiii miteit. 3
BepecHs 2018 poky O.1. KoponbKoB mouaB BUKIamZallbKy
IistIbHICT 'y JIBbBIBCHKOMY HalliOHAJIbHOMY MEIUYHOMY
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yHiBepcuTeTi iMeHi JlaHnuna [aauiibkoro, e i mpaioe 10
1IbOTO Yacy Ha rnocajii mpogecopa kadenpu TpaBMaToJIOT i,
opronenii Ta BITX 3a cymicHULITBOM.

Y naykoBomy nopo6ky O.I. KoposbkoBa 61u3bko 500
nyOJtikaniii, 3 HUX — 72 3apyOiXHi, a Takox 47 TaTeHTiB
VYkpainu ta 1 BUHaxiz.

Ha croronni nig kepiBanirBom O.1. KopoabkoBa 3axu-
IeHo 4 KaHAWOATChKi AucepTallii Ta 1 mucepTallis J0KTopa
dinocodii, BUKOHYEThCS 1 pucepTauis noktopa dinocodii
Ta 1 marictepcbka poborta.

O.I. KoponbkoB € BinenpesuaeHToM 'O «YkpaiHcbKka
acollialliss AUTIYMX OPTOMEdiB-TPaBMATOJIOTiB», UYICHOM
npaiiHHg ['O «YkpaiHcbka acolliailisi opToneniB-TpaB-
MaToJIoTiB», 4JieHOM MixHaponHux acomiauiii SICOT,
OTA, MixnapoaHoi eBporieiicbkoi acortianii «European
Hip Society», AMeprKaHCBHKOI acoliallii JOCHiTHUKIB 11e-
pebpanpHoro mapainiay (AAOSCP) ta wienom MixHa-
ponHoi acowiauii muTsaunx oproreniB banspkoro Cxomy
(MEPOS).

O.1. KopoabkoB — uJjieH penKoJerii xypHaiiB «OpTorie-
Jlisl, TPaBMATOJIOTisl Ta MpoTe3yBaHHs», «ColianbHa rnefia-
Tpisi Ta peabiniTooris» Ta XypHaiy «Moldavian Journal of
Pediatric Surgery» (MommoBa).

0O.1. KoponbkoB Gepe aKTUBHY Yy4acTh B OpraHisallii Ta
MPOBEJEHHI HAYKOBO-MPAKTUYHUX KOHGEpeHIliil, cemi-
HapiB, CUMIIO3iyMiB, 3’i3miB pi3HOro piBHS. PeryispHo
BUCTYIMA€ 3 MOTOBIIAMU Ha HAYKOBO-TIPAKTUIHUX KOH-
depeHi1isgx. 3a foro iHiiaTUBU OYyJI0 IIPOBEICHO IeKiIbKa
MiXXHapOoIHUX KOH(PEPEHIIil Ta CUMIIO3iyMiB 3 aKTyaJIbHUX
MNUTaHb HEHPOOPTONEdil Ta IUTAYO0I OPTOMeAil i TpaBMaTo-
JIOTii 3a yyacTio (haxiBIIiB 3 OaraTboX KpaiH CBiTy.

O.I. KoposbkoB HEOJHOPA30BO 3a0XOUyBaBCs TIO-
yecHuMu rpamotamu Kowmitety BepxoBHoi Pamm 3 mu-

TaHb oxopoHu 31opoB’s (2007, 2013 pp.), MO3 Ykpainu
(2011 p.), HAMH VYkpainu (2010, 2015 pp.).

¥V 2023 poui oTpuMaB HallioHAJIbHY ITpeMito «Ckapo Ha-
1ii» y HomiHanii «Kpaiuii jikap poky».

0O.1. KopobKOB KOPUCTYETHCS 3aCAy>KEHUM aBTOPUTE-
TOM i ITOBArol0 y CTYJIEHTiB, MALliEHTIB Ta KOJIET i BUPi3HSI-
€ThCS1 AKTUBHOIO IPOMAJICHKOIO MO3UILIEIO.

OnexkcaHap IBaHOBUMY — MPUKIIAL BUCOKOTO TMpoddeci-
OHaJIi3My, BiJJIaHOCTi 0OpaHiii cripaBi Ta OGE3MeXXHOI Typ-
6ot mpo mauieHTiB. Moro GaraTopiyHa Ipams MOEIHYE
HAYKOBY HisUTbHICTh, KJIIIHIYHWI TOCBII i TIegaroriyHy po-
00Ty, 110 3pOOMIIO HIOTO iM’sI aBTOPUTETHUM Cepell KOJIET B
Vkpaini Ta 3a ii Mexxamu.

YnponoBxk CBOEL AisIBHOCTI I0BiJISIp 3pOOMB BaroMuii
BHECOK Y PO3BUTOK CyYaCHUX ITiAXOMiB A0 JiKyBaHHS Ma-
TOJIOTii KYJIBIIOBOTO Cyrjio0a Ta CTOIM Yy JiTeil, BIpoBa-
JDKEHHSI CydyacHUX MeToAauK peaOimitamii aiteit 3 LT,
BiH aKTMBHO BOPOBA/XYE HOBITHI TEXHOJIOTil Ta CTaH-
JlapTH, CIpUsIE iHTerpallii yKpaiHChbKOI HAYKM Y CBITOBUI
MpOoCTip.

HMoro yuHi — 1ie sikapi HOBOrO MOKOJIHHSI, sIKi TIepeil-
MaloTh HE JIMIle 3HAHHS, a i BUCOKI MOpaJbHi MPUHIIU-
I, J1000B 10 mpodecii Ta mmpe OaxkaHHS JTOIOMaraTu
JIIOJISIM.

ITanoBuuit Onekcanape IBaHoBuy!

ITpuiimMiTs Hami cepaeyHi BiTaHHA 3 IoBijieeM, moda-
JKaHHS MilTHOTO 3/10POB’s1, TOBIHX POKiB AKTUBHOT TBOPUOi
Ta npodeciitHoi isIbHOCTI, HOBUX HAYKOBUX 3I00YTKiB
TA JIIOJCHKOTO MIACTA.

Hexaii i Hagani Bam msix Oyne cnoBHeHMId IUTiTHOL
po0OTH, BU3HAHHS KOJIET, MOBArd YYHiB Ta BASYHOCTI Na-
Li€HTIB.

3 rnnbokoro nosaroto, peAakuyiviHa Konerisi XypHany [ |
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Bitaemo 3 1oBineeM!

15 ceprst BurntoBHUIIOCST 70 POKiB BiTOMOMY OpPTOIIEIY-
TpaBMaroJiory, mpodecopy Potiky Onexciio BacuiboBuuy.

Ponik Onekciit BacumboBrma Hapomusest 06.09.1955 p. B
M. CBobGomHOMY AMYpCBKOI 00macTi. ¥ 1963 p. ciM’a riepeixana
B YkpaiHy, B M. I'ona IIpucranp XepcoHcbkoi obnacti. 3 1972
mo 1978 p. HaBuaBcst B OiecbkoMy MEAMYHOMY iHCTUTYTI iMEHi
M.I. Tluporosa. 3 4-ro Kypcy iHCTUTYTy TpailfoBaB Meadpa-
TOM TPaBMaTOJIONUHOTO BimiteHHsT OnechbKOoi MIiChKOI JIiKapHi
Noe 3. TTicast 3aKiHYEHHS iHTepHATYpU 3 TPABMATOJIOTT TPU POKK
npatiroBaB y MuKoaiBebKiit 00acti Ta B M. XepcoHi. Y 1982—
1984 pp. nmpoxomuB kiiHiuHy opauHatypy B XHIIOT imeni
M.L Curenka, y 1984—1987 pp. HaB4aBCsI B OUHIilf acITipaHTy-
pi B XMAIIO. 3 1987 p. — crapimii HayKOBUIA CITIBPOOITHUK
XHAIOT imeni M.I. Cutenka. Y 1988 p. 3axuctuB KaHaUIAT-
CBKY AMcepTallilo «3aMillieHHs KiCTKOBUX IOPOXKHMH Ta IeheK-
TiB BYIJIEIEBUMM iMILIAHTaTaMU B €KCIIEPMMEHTI Ta KITiHiLli»,
Haykoswuii kepiBHUK C.J1. IlleBueHko, a B 1998 p. 3axucTuB NOK-
TOPCBKY AMCEPTALLil0 Ha TeMy «XipypriyHe JiKyBaHHSI BHYTpilll-
HBOCYIJIOOOBUX TEPEIOMIiB IIMIMKU CTETHOBOI KiCTKM», KOH-
cynbraHT akanemik O.0. Kopx. 3 2003 o 2007 p. — 3aBimyBauy
Kadeapu tpasmarosiorii Ta opronenii AIIO TepHOMILCHKOT
MenakaneMil imeHi 1.51. ['opbGayeBcbKoro.

Hayxosuii nopo6ok npocdecopa O.B. Posiika craHoBuTbH
247 ny6aikauiii, 23 MaTeHTU Ta MiArOTOBKY L0l IUiesau
V4HiB, III0 € BarOMUM BHECKOM Yy PO3BUTOK YKPaiHChKOT
opTomneii Ta TpaBMmaToJiorii. IlpoTe He MeHII BaXKJIMBUM
€ TIpUKJIaI 0COOMCTOT MY>KHOCTI I HE3JTaMHOCTI, sIKi Tpo-
(becop 1EeMOHCTPYE HUHI, 3aTUIIAI0YNCH Y TAMYACOBO OKY-
nosaiii [omiit [Ipucrani Ta 30epiraroun cury oyxy, Bimma-
HicTb YKpaiHi i1 BipHiCTb CBOill mpodeciiiHili cripasi.

3 BeIMKOIO ITOBaroo Ta BAsTuHicTIO OJekciit BacumpoBry
3ramye Bech KoneKTuB IHcTtutyTy iMmeHi mpod. M.I. Cuten-
Ka, a TaKOX CBOIX YUYMTENIiB Ta HaCTaBHUKIB: MpodecopiB
I'epuena IBana I'enpixoBuua, Tomopa Bonogumupa Ile-
tpoBuua, [lleBuenka CraniciaBa JIMUTpoBMUA, aKageMika
Kopxka Onekcist OnekcaHapoBuya.

Baxaemo Bam, manoBHuii Onexcito BacunboBuyy, milr-
HOTO 37I0POB’SI, HACHATU Ta BUTPUMKH B 11i HEMPOCTi YacHu.
Hexait Bama xxutreBa mopora 1ie IOBri poKM Oyne Hallo-
BHEHA HOBUMMU 3[100yTKaMU, BASIYHICTIO Malli€HTIB, a Bamia
HE3JIaMHICTh HaJIMXa€ KOJIET i HACTYITHI MOKOJIiHHS JIiKapiB.

3 rnM6boKor noLaHow,
peaakuiiHa konerisi XxypHany «TpaBma»,
BIroO «YkpaiHcbka acouialjisi opTonegis-Tpasmarosoris»

© «TpaBma» / «Trauma («Travmay), 2025
© Bupaseub 3acnascobkmit 0.10. / Publisher Zaslavsky 0.Yu., 2025
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