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XapakTepuCTHKA iNCHWIATEPATBHUX IOIKOIKECHb HUKHIX
KiHI[iBOK Y IIOCTPAXKIATHUX 3 IOJIITPABMOIO

Tanacienxo I1.B.! B2, €cunenico B.C.!

Pestome: Bcmyn: Incunramepanviiill nepeiom cmeznosoi ma 20MiiK080I Kicmox.
w0 exmouac 0iapizapny, memagizapry ma 6HYMPIUHb0CY2A0008) ONAHKU KICMOK
HA3UBANMb NAABAIONE KOAIHO. [Inasaioue KOO € Pe3yYIbmamom CUAbHOi 6UCOKO-
enepemurHol mpasmit, nio 4ac AKOi NAYLEHMU OMPUMYIOMb SHAYUHT MPABMU, iHO-
0i Hebe3neuni ona wcumms. Memoro Hau02o 00CAIONCCHHS 00 BUSHAYUMU NPUHUHU
BUHUKHEHHA DISHUX 8UOIE INCULAMEPANLHUX NEPENOMIE HUICHIX KIHUIBOK ma iX PO3-
nooin 6 pesyrvmami norimpasmu. Mamepiaru i memoou: Y nauiomy 00CiioneHHi
nputimano yuacms 07 nayicHmis, y axux 0y10 8epudikosano incuramepansui nepe-
JOMU CMe2ZHA Ma 20MIKY 3 NOAMPAsmoro. Jana Ko20pma nayienmie 3Haxo0uaacs
na aikysanni y KHIT «Odecvka micoka Kkniniuna nixapua Nell» y nepioo 3 2013 no
2023 poxu. Pe3yavmamu: 3a pe3yiomamums Anari3y Macugy 00CAi0Ncenns y epynax
CROCMepexNcers BUABLCHO, U0 MPABMO2EHES NOUKO0NCeHb Cepeod NAyicHmie 3 iNCuLd-
MepaneHUMU NOUKOONCHHAMY HUNICHIX KIHUIBOK 8 De3Yabmami noiimpasmu 0y6 cxo-
AHCUM. Y nepuiiti 2pyni cepeo npurur mpasmyearis nepesaxcdan 6unaoxu, 106’ a3ami 3
ATIL wo cmanosuau 79,5%. Kamampaema cnocmepizanace y 18,2% nayienmie, a no-
oymosa mpaema -y 2,3% nayienmie. ¥ opyeaiti epyni JTI1 6ua6a410¢6 Y 78,3% 6unao-
Kig, kamampasemay 21,7 % eunaoxis, nOCMPAiICOanux 3 no6ymoeo mpasmor y 0aii
epyni 6usnBneHO He 0)210. Buchoeku: Incunamepanvii nOUK0ONCCHHA HUICHIX KIHYIBOK
€ MAACKUM NOUKOONCCHHAM, W0 BUHUKAE 6 Pe3)IbMami 6UCOKOeHeP2emuywHoi mpae-
Mu, ceped npuuun Axoi npesanioe JTII ma xamampasma. Y nayienmis macugy 0ocui-
OCeHMA HAUUACMiLLe NOEORYBANUCA UeDenHO-MO3K08A Ma MOPAKANbHA MPABMU, U0
3HAUHO YMPYOHIOBAN0 HAOAHHA MEOUUHOI 00NOMO2U NOCMPANCOANUM UIET Kame2opii.
Ceped nayicnmis 3 inCURAMEPANLHUMY NOUKOONCCHHAMU HUNCHIX KIHYIBOK 6 De3)b-
mami noAmpaemu naiacmiuie 3yCmpiuaromsca nowkooxcenns muny I 3a Opeiise-
DOoM, w0 8KA3VE HA OCOOIUBOCINE NIKYBANHA UbO20 MUNY NEPeLOMiE ) NOCMPANCOANUX
3 NOLMPABMOI0.

Knouoegi croea: nepenomu, cmezno, 20Minkd, naasanywuii cy2nob, noimpaemd,
MKY8aHNA, Kaacudpikayia, mpaemozenes, 111, kamampasma

Beryn

[Ipobnema nmoaiTpaBMu NPOTAIOM OCTAHHIX J1€CA-
TUJITH 3a1IMa€ OJHE 3 MPOBIJHUX MICIb Yy MEIULU-
Hi 32 CBO€IO aKTyaabHicTIO. HeyxunbHe 3pocTaHHA
TPABMATU3MY, IOB'A3dHE 3 PIi3HOMAHITHUMU HaJ-
3BUYAMHUMU CUTYALIAMH, CKOJOITYHUMU TA KPUMi-
HAJIBHUMU KATACTPO(DAMH, 30iIbIEHHAM 4YUCId J0-
POXHBO-TPAHCIIOPTHUX IIPUT'OJ, BASHAYAE [IPOOIEMY
JIKYBAaHHA TIOJITPABMU.

3a ganumu BOO3, cMepTHICTD Biff TOMITPABMU 110~
Cijae Tpere Micre y CTPyKTypi 3arajJbHO1 JIETaAbHOCTI
iC/Ig OHKOJOI{UHUX Ta CEPLEBO-CYIUHHUX 3aXBO-
pIoBaHb, 4 B I'PYIi 40MOBIKiB BiKOBOI KaTeropii 18-40

DL Tanacienxo I1.B., radix.on@ukr.net
! BinHuybKuil HayionaneHUull MeouuHutl yHieepcumen
im. ML Hupozosa, Vkpaina, Binnuuys

POKiB € OCHOBHOIO IIPUYMHOI0 CMEPTEIbHUX HACTi/-
KiB. TpaBmMa CKenera AK JJOMiHYIOYE IIOMKOJKEHHS
NpU TOMTPABMi BUABIAETBCT V 45-08% marieHTis
[1]. 3rigno pesyasraris HAP IV «ITO HAMHY>, cepen
yCiX mepesoMiB JOBIMX KiCTOK KiHIIIBOK IEpeIoMU
HIDKHIX KiHIIIBOK CTaHOBIATH 47,3%, 3 HUX 48,3% -
miaizapi, cepen axux 20,9% CKIaga0Th BiIKPUTI
nepenomu, 79,1% — 3akpuri [2]

Kniniyne BHM3HAYEHHA IICUIATEPAIBHUX IEpe-
JIOMiB HIKHIX KiHIIIBOK 6epe CBiil mouatox 3 1965
pOKy, Koiu bieiik i MakOpaiiy BIepiie Onucanu Len
B/ TPABMU Y MALIE€HTIB 3 MHOXMHHOIO TPaBMOIO.
ABTOpU BiJHECIH 0 IICUIATEPATBHUX MOMKOAKECHD
nepenom JAiadisiB CTErHOBOI TA BEIMKOIOMIIKOBOI
KicTOK. Ha mouatky, 6arato CHemianicTiB CKenTud-
HO BiJHECJNUCH [0 BUAIICHHA LUX IOMKOXKCHb Y
HOBY HO30JI0T1I0, 1[0 IOACHIOBAJIOCH ZOCUTh MAJIOIO




YaCTOTOI0 BUHMKHEHHS TaKOi TPaBMU y 00-Ti poku
MUHYJIOTO CTOJITTA, OJAHAK 3 YACOM Y JIiTEPATypi 110-
YaJIy 3’ABJIATUCDH MOBIJOMIEHHA, O MiATBEPAKYBAIN
[IPABOTY MO0 BUOKPEMJIEHHA I1bOI'O MOMIKO/KEHHA
[3]. Jeski cnenianicTy BBAXAIN, MO JAHA TPABMA MA€E
6araTo KpUTEPIiB i MOYaIM HA3UBATH Ii AK «IIJIABAIOYE
KOJIiHO» IO AHAJIOril 3 yBEACHUM paHille TepMiHOM
«IJIABal0Ye CTErHO», IO O3HAYAI0 INCHIATEPAIb-
HE MOMKO/KEHHA BEPTIIOrOBOI 3aNaJNHU i CTEIHO-
BOI KicTKu. [lisHimre, 10 LbOrO TepMiHA IPUCTAIN I
bienk ta Mak6panz, ki y cBoix po6orax micua 1975
POKY TAaKOX MNEPEHIIM HA MOrO0 BUKOPUCTAHHA Ta
BU3HAYAIMU II€ IOIMKO/KEHHA fAK IMCUIATEPANIbHUN
[IEPEJIOM CTETHOBOI TA BEIUKOIOTOMIIKOBOI KiCTOK,
o BKIOYae AiadpisapHy, MeradisapHy Ta BHYTpiIl-
HbOCYIJIO00BY AUIAHKHU. [11aBaoye KOJMIHO € PEe3yib-
TATOM CUJIBHOI BUCOKOEHEPTETUYHOT TPABMH, I1iJ] 4aC
AKOI MALliEHTH OTPUMYIOTh 3HAYHI YIIKO/PKEHHS, iHO-
Ai Hebeaneui g KuTT4 [4, 5).

IcHye 6arato (haKkTOpiB, TAKUX SAK THUII IIEPEIOMY
(BiAKpUTHI, BHYTPIMHBOCYITIOO0BE ypakKEHHA) 460
CYIYTHi TPaBMH, fKi BIUIMBAIOTb HA (DYHKIIIOHANBHI
pE3yNbTaTu NPU iCUTATEPAIBHOMY [IEPENOMi CTEr-
HOBOI T4 BEJIMKOTI'OMIJIKOBOI KiCTOK y Jopocaux. [Ipu
JIKYBaHHI iICUIaTepaJbHUX TIEPEIOMiB CTEIHOBOT Ta
TOMIJIKOBOI KiCTOK y JOpPOCIUX HAAAI0Th IEpeBary
CYYdCHUM METOJAM, IO A03BONAIOTh PAHHIO peabini-
tanio [6]. OHAK ONTUMATBHUI XipYpPriuHUil METO
JIKYBAHHA NAIi€HTIB 3 IJ1aBAIOYMM KOJIiHOM BCE M€
3JMIIAEThCA CYIEPEWINBUM UYEPE3 Pi3HY CTPYKTYPY
[UX IEpenIoMiB. BaXINBO TAKOXK HiKPECIUTH, IO
MOBIZJOMIAETHCA 1IPO YCKIAAHEHHA, NTOB’A3aHi 3 BU-
MaJIKaMK IUIABAIOYOI0 KOJIHA, HANPUKIAZ iH(eKuii,
KPOBOBTPATA, KUPOBA MO0, 3aTPUMKA KOHCOJIi/1a-
1ii, ICEeBAOAPTPO3, CKYTICTh CYIN0OiB, TPUBANA I'OC-
IiTani3aniga Ta HE3AATHICTD MiATpUMyBaTH Bary. 1106
BCTAHOBUTHU METOJ JIIKYBAHHA, AK i IPU JACAKUX iH-
IUX TPABMAX, HA/I3BUYANHO BAXKINBO, OO iCHYBAIA
4JIEKBATHA KIACU(DiKAL[i KOKHOIO BUIAAKY. CUCTEMU
K1acu@ikanii MAOTh HA METi MOJIETIIUTH CIiIKYBAH-
HA MK JIIKAPAMHU, JOIIOMOI'TH B JJOKYMEHTYBAHHI T4
JOCTI/IKEHH], OII{HUTY NPOI'HO3 i CKEPYBATH TEPAILIIO.

MeTor0 HAMOrO AOCTIKEHHA OYJI0 BU3HAUUTH
NPUYMHNA BUHUKHEHHS Pi3HUX BUAIB iIICHIATEPANb-
HUX [EPEJOMiB HIAKHIX KiHIIIBOK Td iX PO3NOAINT B
pe3ynbTati MOTiTPaBMHU.

Marepianu i meTopu

V IpOBEJCHOMY JOCTIPKEHHI B3sIM y4acTb 67
MAL[IEHTIB, Yy AKUX BEPU(IKOBAHO IICHUIATEPANDHI
IIEPEIOMH CTEI'Ha TA I'OMIJIKM 3 IOJIiTpaBMoOIo. JaHa
KOTopTa MauieHTiB 3HaxXoAnaach Ha nikyBanHi y KHII
«Opecbka MicbKa KIiHiuHa Jgikapua Nell» y mepioj 3
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2013 no 2023 poxu. [ng 4KiCHOTO aHAIi3y (Qaxruy-
HOTO Marepiany JOCHDKEHHS MU NOJUIAIN MOr0 Ha
ABi paHAOMi30BaHi Ipynu. Jo nepumoi rpynu yBinim
44 mamieHTy, AKi BiAMOBiZaIM KPUTEPIAM BKIIOYEHHSA
JI0 HAIIOT'O JJOCH{/DKEHHA T4 JIIKYBAHHA AKUX 3aKiHYU-
JIOCh OJYKAHHAM. Y BiIHOCHOMY 3HA4€HHi 46COMIOT-
HOT'O NMOKA3HMKA MAL[iEHTH MEPIIOT I'PYIH CTAHOBUIN
65,7% Bifi 3aTaTBHOTO MACHUBY JOCHKEHHS. Y0I0Bi-
KiB y nepmin rpymni 6y10 33 (75,0%), a XKiHOK BiAIoO-
BigHO — 11 (25,0%). CepepHiit BiK mauieHTiB rpynu
CTAaHOBUB 35,5+0,2 poku. Jlo Apyroi rpynu yBiruuin
23 manieHTy, mWo BiANOBiAIN KPUTEPIAM BKIIOYEH-
HA 10 HAIIOTO AOCTIKEHHA Ta JIKYBAHHA AKUX 32a-
KIHYMJIOCh JIETAJIbHUM pe3ynbTaroM. YosoBiKiB y
nepmii rpyni 6yno 16 (69,6%), a KiHOK BifITOBiHO
-7 (30,4%). CepepHit BiK marjieHTiB rpyny CTAHOBUB
47,2%7,7 poxu. Kpurepii BKIIOUEHHA Y MACUB JOCTiJ-
KEHHA: BiK maujienTa crapme 18 pokis, cranionapHe
nikysaHHa y KHIT MKJINe11 m. Opecu y nepiog 2013
110 2023 poxu, NiTBEP/PKEHNI 1iarHO3 IIOTITPABMU 3
6a1pHOIO OLiHKOIO 34 Injury Severity Score (ISS) 6inb-
me 18 6aniB, HAABHICTD BIAKPUTHUX, 3AKPUTUX MHO-
KUHHUX (/B4 i Oi/IbIIE CETMEHTN) IIEPENOMIB CTETHO-
BOi Ta BEJMKOTOMINKOBOI KiCTKH, BiICYTHICTDb TSAXKKOI
COMATHYHOI ITATOJIOTI], [0 6€3110CEPEAHBO BIUIUHYIO
Ha PEe3yAbTaT TPABMATUYHOTO MPOLECY.

Cratuctyna 06po6Ka MPOBOAUIACH 34 JOIOMO-
ro10 HEmapaMeTPUYHOI METOAUKU. BpaxoByioun uu-
CEJIbHICTb O3HAK, IO dHAMI3YIOThCA T4 HEOOXiJHICTD
320€3MEYEHHA OJHOMAHITHOCT] PE3YJIbTATUBHUX I10-
KA3HUKIB, 1A 3[iICHEHHA KOPEKTHOI'O IOPiBHAHHA,
HaMu Oyna 0OpaHa METOAMKA OOPAXyBaHHA Koedi-
[i€HTY NOJNIXOPUYHOI'O MOKA3HUKA 3B43KY, IO 3all-
pononosana K. ITlipconom.

PesynbraTu: PesynabraTéi aHaIi3y MaCcHUBY JOCIiJ-
JKEHHA Y TPYNAX CIIOCTEPEKEHHA BUABUB, 110 TPABMO-
IeHe3 MOUKOKEHDb Cepesl MALiEHTIB 3 iCHIATePaIb-
HUMHY TIOMKO/PKEHHAMY HMKHIX KiHIIIBOK B PE3yilb-
TaTi MONITPaBMU OYB CXOXUM. TaK, y mepmin rpymi
cepesl IPUYMH TPABMYBAHHA NEPEBAKAIN IALI€HTH
3 [TII, mo 6yno BUABIEHO Y 79,5% Bunajxis. Kara-
TpaBMa CrocTepiranacs y 18,2% nauienTis, a modyro-
B4 TpaBMa — y 2,3% manieHris. ¥V apyrin rpyni JTII
BUABJIANACH Y 78,3% BUNAIKIB, KaTatpasma y 21,7%
BUIIA/IKIB, MOCTPAKAAINX 3 MOOGYTOBOIO TPABMOIO Y
JaHiN rpyni He 6yI10.

Y manieHTiB 3 MOJITPaBMOIO iICUIATEPAIbHI IIe-
peloMU HWAKHIX KiHI[{BOK IIO€IHYBAJIUCH 3 IOIIKO-
JUKEHHAMU iHIUX cucreM. Cepej MaLieHTiB nepuoi
IPYIU NIEPEBAKAIN TOEAHAHHA 3 TOPAKAIBLHOIO TPAB-
MOIO, IO OYyJIIO BUABIEHO Y 29,5% BUIAJKiB, Yepel-
HO-MO3KOBOIO TPABMOIO y 22,7% BUNAJKIB, a040Mi-
HAJIbHOIO TPABMOIO — 18,1% BUIIAJKiB, iHIIOIO CKEJIET-
HOIO TPaBMOIO — 13,6% BumajkiB. Y 16,1% marieHTis
nepmoi rpynu Oyau TpU i OiablIe MOMKOLKYIOUNX




(daxkropu, CIiJi BiA3HAYUTH, IO Y OINBIICTh 3 HUX
Oysa 3apeecTpoBaHa KPaHiO-TOPAKO-CKEJIETHA TPAB-
ma. Cepex mauieHTtis Apyroi rpymu posmnogin Oys
Aemo iHmuM. Tak, HAMYACTINIMM NOEAHAHHAM OYyJI0
imcumarepaJbHUM MEPeJOM HWAKHBOI KiHIIBKHA T4
YEePEMHO-MO3KOBA TPaBMa, 1O BUABIAIOCH Y 39,1%,
TOpaKanpHa TpasMa — 21,7%, abJoMiHAIbHA TPABMA
- 8,7%, moe/jHaHa CKeneTHa TpasMa — 87%. V 21,8%
MALieHTiB Oyl0 BUABIEHO 3 i Oinbpiie NMOEAHAHUX
VIIKOJKEHD IIPU MOMITPaBMi i IepeBaxKaouon Oyna
KPaHi-a6/JOMiHO-CKeJIeTHA TPABM4, IO 3yCTPidanach
y TPETUHi BUMA/KIB.

Y Hawin podboTi MU BUKOPUCTAIN 3ATAIbHONPUII-
HATY y CBiTi KIiHiUHY Krnacuikamio incuaarepasnn-
HUX IEPENOMiB HIDKHBOI KiHIiBKM 32 Ppensepom
(1975). Ha puc. 1 HaBeseHa KIiHiYHA Knacudikanig
inmcumarepaJbHUX INEepeaoMiB HIKHBOI KiHIIBKH 32
Operizepom.
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Puc. 1. Kininiuna knacudixanisg incuiarepanpbHux
IiepesIoMiB HIKHBOT KiHLIIBKY 32 Ppeitsepom (1975)

e Tun I - ne piagizapuuil nepenroM CTErHoBOi
T4 BEIMKOTOMINIKOBOI KiCTOK, AKMI MOX€ OyTH IIpO-
CTUM 2060 OCKOJKOBUM, TAKOX HA3UBAIOTb «CIPAB-
KHIM TUIIOM»

e Tumn Ila — nepenomom Aiahisa CTErHOBOI KiCTKH,
TIIOB’A3aHUM 3 NIEPEIOMOM IIIATO

* Tumn IIb — BHYTPIMHBOCYITIO60BUN AUCTAIBHUI
[IePEJIOM CTEIHOBOI KiCTKH, 11O CYIPOBOAKYETHCS 1€~
penoMoM Jiadiza BEMUKOTOMIIKOBOT KiCTKA

e Tun IIc — BHYTPiHBOCYITIOO0BUI AUCTANIBHUI
[IePEJIOM CTEIHOBOI KiCTKM 3 IIEPEIOMOM IIJIATO BEJIH-
KOT'OMIJIKOBOT KiCTKH.

[l 611bII TOBHOT XAPAKTEPUCTUKY MAIEHTIB Ma-
CHUBY CIOCTEPEKEHHA HAMU OYyJIO NPOBEAECHO AHANI3
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PO3MOALNY IICUIATEPANBPHUX NIEPEIOMIB 32 KIacui-
Kauieo Opeisepa y rpynax CrocrepekeHns. Pesyib-
TATH AHANi3y HABEJEHI HA puUC. 2.

]*4!

Tun Il b

Tun | Tunll a Tun ll c

Opy>xaswi ™ MNomepni

Puc. 2. Anani3 po3nofiny incunaTepaabHUX
nepenoMiB 34 Knacudikaniero Ppersepa
y IPyIax CIIOCTEPEKEHHA

AHani3 JaHUX HABEJACHUX HA PUC. 2 BKA3YE, 1O Y
Ipylax CIOCTEPEKEHHA PO3MOJLI ilCUIaTepaIbHUX
[IEPENOMiB HIKHIX KiHI[IBOK MaB J€AKi BiIMiHHOCTI.
Tak, Ha mepmOMy PAaHTOBOMY MiCLi y Iepmiil rpymi
BUAB/IAIUCH HAIIEHTH 3 TUIIOM | IOMKOJXKEHHA 34
Opeizepom. llert TMI NOMKOAXKEHb OYB BUABICHUI
y 04,2% nanientis nepmoi rpynu. Came 1i marienTn
[IOCiJa/IM TIeplIe paHrose Micue y posnogini. V apyrin
Ipyli NaieHTn 3 TUIIOM | TAaKOXK 3arManu Jifupyo-
4i PAHTOBi IO3UILi1, OJHAK 3yCTPidanuce y 43,7% Bu-
IaJKiB, O y Maike 1,5 pasy MEHIIE HiK y nepin
rpymi. Jlpyre panrose Micre y mepiuii rpymi nocigaum
MAIEHTH 3 TOWKO/KEHHAM TUy Ila, mo crocrepira-
10Cbh y 14,8% Bunajkis. Y gpyriit rpymi NOMKOKEHHA
tuny Ila Bugsnanocs y 17,7% BUnajkis, OAHAK y paH-
IOBOMY PO3IOJL/II TOCIIO TPEeTe MicLie.

[TanienTn 3 nomkoaxKeHHAMU TUIy IIb y mepmin
Ipyni nocinu rpere panrose micue. e Buj incuna-
TEPAJIbHUX IIEPETOMIB HUKHIX KiHIIBOK OYB BUABIIE-
Huit y 11,5% manienTiB nepuioi rpynu i mocis Tpere
panrose micue. Ha BigMiHy Big nepuioi rpynu y apyriu
Ipyni AaHe IOMKOMAKEHHA 3yCTpidanoch 15,2% Bu-
1a/[KiB. PAHTOBUI PO3NO/II BUSHAUNB I NALiECHTIB
3 NOWKO/KEHHAMY TUIy IIb ueTsBepre OCTaHHE paH-
rose micue. Hanpiguie y nepuiit rpymni 3ycTpiyaauch
nanienTu 3 TunoM llc, mo 6yno BuABIeHO y 9,5% BU-
najkis. e Tum incunarepasbHUX IOMKOKEHDb €
HAVCKIAHIUM JUId JIIKyBAHHA. V Apyrid rpymi na-
LiEHTH 3 MOWKOAKEHHAMU TUny IIc 3ycrpivanuce y
23,4% BUNAJKIB, O y MAVKE 2,5 pasy 4acrime Hix
cepesl marieHTiB mepmoi rpynu. PaHroBuil po3nopin
APyroi rpynu BU3HAYUB /11 HUX Jpyre Micle.




g BU3HAYEHHA CTATUCTUYHOI JOCTOBIPHOCTI
HABE/ICHUX PE3YNbTATIB HAMU IPOBEJEHO IOJNIXO-
pudHuil aHani3 32 Meroaukowo Ilipcona. IToxkasHuk
B31€MHOTO cnoaydeHHsa ¢* 0,3202; monixopuyHuu
nokasHuk 38’43ky C 0,4938, xpurepiit BiporifHoCTi
IMipcona x* 21,4534. HaeneHi MOKA3HUKU CBi[4aTh,
110 MiZK O3HAKAMU ICHYE IPAMUM, IO3UTUBHUM, TOMIp-
HOI CWJIM 3B'A30K, 4 BKA3aHi IIOJIOKEHHA 3HAXOAUTHCA
y Mexax nojs siporigHocti (x2 21,4534 >x2st 11,3),
TOMY BILIUB O3H4K € f0oCTOBipHUM (p<0,01).

OO6roBopeHHs

[TonepegHi JOCHKEHHS [POBEJAEHI y CBIiTi IO-
K43a/14, 10 Ha CbOTOAHIIIHIA JEHb PE3yJAbTaTH Ji-
KYBAHHA (DIOTALIHUX TPABM KOJIHHOIO CYIJI06a €
HE 3aBXAU 3370BinbHUMU. Ha 1je¢ MOXYTb BIUIMBATU
CKJIQJHICTD TIEPENIOMY Ta CTAH M'AKUX TKAHUH, AKi
JOCUTb 4aCTO MOIIKOKYIOTbCA IPH TAKKIM BUCOKO-
eHepreTuyHin Tpasmi. Cucremu xaacudixauii nepe-
JIOMIB BiflirpalOTh KJIIOYOBY POJIb Yy BUOOPI JiKyBaHHA
T4 NPOrHO3i. ICHYIOTH /Bi 3araIbHONPUIHATI CUCTE-
MU KIacu(ixanii, AKi BUKOPUCTOBYIOTbCA A/ T11aBa-
I0YUX TPABM KOJiHA: KIACU(iKallig, 3aIPOIOHOBAHA
Blake i McBride, i xmacucikanisg, 3anpornoHoBaHa
Fraser et al. [7]. Ha nymxy Mohamed SO, et al. (2019)
[JIABAI0Yl TPaBMU KOJiHA, IO CYIPOBOXYIOTHCA
CErMEHTAPHUMHU IIEPENOMAMU T4 IEPEIOMAMU HAJ-
KOJIIHKA, HE BKJIIOYEHI B JKOJHY 3 INOTOYHUX CUCTEM
Kracu@ikanii, mo BUKIOYAE X AK NMPOOIEMY, XOuad
JIaHA TPABMA MA€ MiClle y TaKUX naiienTis [8]. Hass-
HICTb CKJIQJHUX IEPEJOMIB i CYNYTHE MOMKOKEHHA
M'IKMX TKdHUH, 4 TAKOX NPOOIEMHU 3 PO3TUHAIBHUAM
MEXAHi3MOM pOOJATH IUIABAIOYi TPABMU KOJiHA €
OiMpII CKIAHUMU. 3TiHO JITEPATYPHUX JAHUX pe-
3YJABTATU JOCHKECHD, IPOBEJCHUX B OCTAHHI POKU
HOBiJOMJIAIOTh, 1O HAABHICTb BIJKPUTUX IEPEJIO-
MiB, CYNYTHiX CEIMEHTAPHUX MEPEIOMIB i HAABHICTD
BHYTPIIIHbOCYIVIOO0BUX IEPENOMIB MPU3BOJATL [0
noraHux pesyabraris [6, 7]. Ran T, et al. (2013) 3an-
pononysaau Moaudikanio niei xracudixanii, moo,
KpiM TOrO, BPAaxyBAaTH BIUIMB Ha HAJKOJiHHUK Ta
CKIAJHICTh IIE€peaoMy cyrnoba. Mera mopmgikanii
KIacu@ikanii — ONTUMi3allifd NPOrHO3YBAHHSA, AJLKE
AiagisapHi nepenoMu BUKIMKAIOTb MEHIIE YCKIA/-
HEHb i (DYHKIIOHAJIbHE BiJJHOBJIEHHA Bi/JOYBAECTHCA
Kpale, HiDK IPY BHYTPIIHbOCYIIOO0BUX MEPENTOMAX
[9]. Opnak knacugikanis Ran T. He BpaxoBye giadi-
34pHi mepesoMy, IOB’43aHi 3 IEePEJIOMOM HAIKOJiH-
K4, 1 )KOJHA 3 IUX KIACU(iKaIlill HE PO3IIALAE ACO-
[illOBaHE IOIKO/JKEHHS M’ IKUX TKAHUH 200 3B’30K.
Tum HE MeHmI, i NTUTAHHA C1iJ PO3ITIAHYTH, OCKINbKI
BOHM MOXYTb BIUIMHYTU HA IUIAHYBAHHA JIIKYBAHHA
Ta CIIPOBOKYBATH YUCIEHHI IicaA0nepariiHi yCKIas-

Terra Orthopaedica, 2025, Ne 3: 4-9

HenHd. Pathak SK., et al. (2020) moBigoMsi0Th, MO
JeCATh MALEHTIB Maau IePeJIoOM HAaJKOMIHKA 13 HUX
BiCiM MAIli€HTiB MaJX HU3bKi (PYHKI[IOHAIbHI [TOKA3-
HUKHY, fAKi i 6ya1M OLjiHeHi AK «I0raHi» 34 Kpurepid-
mu Kapicrpoma — Onepypa [10]. Alencar Neto JB, et
al. (2021) 3a4B1410TD, O HAAKOJIHHUK € BAKIUBOIO
CTPYKTYPOIO /1A MEXaHi3My PO3IMHAHHS, i 1Oro Ie-
penoMu NOBUHHI OyTH BKIIOUEHI 10 Knacupikauii. V
HAIIOMY JJOCJ/DKEHHI aBTOPU TAKOK BUABUIIN, IO I1a-
[i€HTH 3 CYNYTHIMU MEPEIOMAMU HAJKOIiHKA MK
ripmni KIiHiu4HI pe3ynbTaTu BifIOBIAHO 10 KPUTEPiiB
Kapacrpoma — Onepypa [11]. Mu nponoHyeMO BKIIIO-
YUTH HAABHICTb NEPENTOMY HAJKOMIHKA B Knacupixa-
11if0 Yyepes MOoro BIUIMB Ha PE3Y/IbTATH.
[rcumaTepanbii EpesoMU CTEIHOBOI T4 BEIUKO-
FOMIJIKOBOI KiCTOK MaiKe 3aBKAM CHPUYMHCHI BU-
COKOEHEPTETUYHOIO TPABMOIO. KpiM TOTO, 111 TpaBMa
Y4CTO MOB’SI32HA 3 IHITMMU HEOE3TIEYHUMH JIJIS JKUTTS
CTAHAMMU, 4 TAKOXK IHIIUMU NEPEIOMAMU TA YPAXKEH-
HAM MMKUX TKAHUH Pi3HOIO CTyHIEHA. SK HACIJOK,
MAi€HTH 323BUYAN TEMOAMHAMIYHO HECTA0IIbHI Ta
NOTPEOYIOTh PETENBHOIO CIOCTEPEKEHHA Td PEaHi-
Malii IpoTArOM IMOYATKOBOI'O IIEPiOAy MiCjas TPaB-
Mu. HeoOXijHO NPUAINATH PETENbHY YBAIY TPABMAM,
AKI 3aIPOXKYIOTDb KUTTIO, BU3HAYAIOUN Ti, AKi MOXYTb
zarpoxysatu ABCDE. Tomy crig cyBopo JOTpUMYyBa-
TUCh NPOI'PECUBHUX IPOTOKOMIB KUTTE320€311€YEH-
Hf MiC/IA TPABMU T4 CTAO1MI3yBATH CTAH MAIi€HTA /10
TOTO, AK PO3IIAAATUMETHCA OPTONEJUYHE JIKYBAHHA
[7]. Yepes mexaHi3M TpaBMU (BUCOKA €HEPTid), ermi-
30711 TJ1ABAI0YOTO KOJIiHA YACTO MOB’SI3aHi 3 iHIMUMU
TPaBMAMHU, TAKUMU 4K [IEPEIOMU iHIIUX JIOKANi3Alil
200 MOIMKO/JKEHHA 3B’430K KosiHa. Kpim TOrO, 3 Ti€l
K MIPUYUHU MOXYTb OYTU HEOE3NEUHUMU UL KUTTHA
TPABMU, HANPUKIAJ TPABMA T'OJIOBU, IPYAHOI KIiTH-
HU 200 KMBOTA. TAKKICTh IIUX YPAKEHDb Bij0OOpaAXKA-
€TbCA HA CMEPTHOCTI, AKA KOJIUBAETHCA Bifl 5 10 15%,
3riIHO 3 JAAHUMU JiTepaTypu. 3a JAaHUMU IPOBEJE-
HUX JOCTIIKECHb CcepeJ| MALI€HTIB 3 TOKKUM I11aBAI0-
YUM KOJiHOM BEJIMKA YACTOTA BIAKPUTUX IEPEIOMiB
(59-67% BUIA/KIB) i Cepe/l HUX BEIMKA KiTbKICTD MMa-
nienTis (20-30%) moTpedyoTh ammyTanii. ¥ gocaia-
xenni nposesenomy Chavda AG, et al. (2018) 3a3na-
Ya€ThCA, MO MALi€HTH JOCTIAKYBAHOT OMYIALIT 3 iI1-
CUJIATEPANLHUMMU TIEPENTOMAMU CTETHOBOI Td BEIUKO-
TOMIUJIKOBOT KiCTOK, TaK 3BAHUM IIJIABAIOUUM KOJIIHOM,
MaJI¥ BEJIUKY 4aCTOTY CYINYTHIX TPABM — TPABMHU I'O-
n0BU y 26% maijieHTiB, 8,8% mailieHTiB Maau TPABMU
Ta34, 4 54,8 — TPABMU KOHTPAJIATEPAIbHUX KiHIIiBOK
(12]. V inmomy gocnipkenni Piedra — Calle CA, et al.
(2022) Bugsneno HaaBHiCTb 12,7% 1 14,4% nauienTis
3 TPaBMaMHM TA3y i KOHTpanaTepaabHUX KiHI[iBOK Bil-
10BigHO. Hapasi 3apeecTpoBaHUN PiBEHb CMEPTHOCTI
KOJMBAETHCA BiJl 5% 10 15%, 1m0 Bijo6paxae BIUIUB
cynytHix TpasM [13]. Ilopi6ni gani nyonikye Bastian




JD., et al. (2023), Bkagyiouy, MO IUIABAIOYE KOMIHO €
MOIKO/PKEHHAM, 3a3BUYall CIPUYUMHEHUM BHUCOKO-
EHEPreTUYHOI0 TPABMOIO, i 74% 3 HUX NOB’A3aHi i3
3AIPO3NIUBUMU JJI XKUTTA CTAHAMU, TOJOBHUM YUHOM
TpaBMaMU T'OJIOBU, I'PYAHOI KIITKH T4 Y4EPEBHO-TA30-
BUX OpraHiB, i 3 piBHEM CMePTHOCTI Bif 5% 10 15%.
[HImi cymyTHi TpaBMH, PO AKi MOBIOM/ISAETHCA B JIiTE-
parypi, BKIIOYAIOTh TPABMY M'AKUX TKAHUH, BiKPUTI
IIEPEIOMH, IEPEJIOMU KOHTPATATEPANIbHUX KiHIIIBOK,
KOMIIAPTMEHT-CUH/IPOM 1 CYJUHHI MOMKOAKECHHSA. AB-
TOPHU MOBIJOMIIAIOTD, IO JIKYBAHHA [UIABAI0YOTO KO-
Ha TIpU BUKOpUCTaHHI Taktuku DCO BKIIOYaE B cede
HE TiIBKM CTA6iNi3aniio 060X MepeIoMiB B amapaTax
30BHINIHBOI (piKcanii, a i TpodinakTuKy iHQeKHinHux
yckaagHens. Cepeyy MepUIOYeproBUx 3aXO0/iB aBTOPU
BU/UIAIOTH OYUIEHHA PAH 3 JOIIOMOIOIO CaHallil, BU-
KOPUCTAHHA KYJIbOK 3 AHTUOIOTUKAMY T4 HETATUBHOI'O
TUCKY 34 NOKA32HHAMU. TAKOX ABTOPU HANOJATAIOTDH
IPUAIATYA BEITUKY YBAT'Y 10 JIIKYBAHHS CYIYTHIX TPaBM,
0COOJIMBO TOPAKANBHOI, YEPEITHO-MO3KOBOI Td TPABMU
BEJIMKUX CYAUH. Y IEAKUX MALIEHTIB 3 IIJIABAIOYUM KO-
JIHOM MOXJIMBUHI PO3BUTOK KOMIIAPTMEHT CUHAPOMY,
o oTpedye Heranuoi gacuioromii [14].

YV manienTiB 3 maaBaioduM KojiHoM Tumy I 3a
Opeitzepom, mo BKIOYAE B cebe aiadizapHi nepe-
JIOMU BEJIUKOTOMIIKOBOI Td CTETHOBOI KiCTOK, allapaT
30BHIMHBOT (piKcanii MOXHA PO3MICTUTH B KOXHO-
My cermenTi. lle noTpibHO pobuTH B TON 4aC, KOJIU
nanieHT nepedysae nig anecresiero. Ha npomy erami
BAKJIMBO NEPEBIPUTH CTAOIIBHICTD KOJIHHOTO CYITIO-
Oy, TOMY IO B IE€AKNAX BUIA/KAX MOXE 3HALOOUTUCHA
JOJIATKOBA CTPYKTYPA y BUIJIAAI MOCTA 3 CaMuUM (DiK-
caropoM 260 32 gomnomorowo ¢ikcaropa [5, 7). [pu
IJ1ABAI0YUX KOsiHax Tuny Il Koau HagBHi BHYTpimI-
HBOCYIJIO00BI TI€PENOMH, /I TIEPEMUKAHHSA KOJiHA
HEOOXiJIHO BUKOPUCTOBYBATH 30BHIIIHIN (hiKcaTop.
Y TaKux BUIAJKAX BAKIUBO PETEIbHO CIUIAHYBATU
OCTATOYHY omepaniio, mood 1Bixu (ikcaTopa HeE me-
PEMKO/KAIA MAUOYTHIM MiAX0AaM 4060 PO3MillEHHIO
iMITanTaTiB. KO y JIIKYBAHHI MALiEHTA [VIAHYETHCA
cepif AiarHOCTUYHUX JOCH/KEHDb, CEpel SAKUX Ma€e
oytu MPT, pedxi aBTopu PEKOMEH/YIOTh BUKOPHUC-
TOBYBATU (PIKCATOP OCTAHHBOI'O NOKOJNIHHA, AKNI
JI03BOJIA€ BIIbHO BUKOHYBATU JaHE JOCHIKEHHA [7].
Eram, Ha AKOMY NTOBUHHA OYTH BUKOHAHA OCTATOYHA
(bikcanis mepesoMy MmiCad THMYACOBOI 30BHINIHBO]
(bikcauii, € CnipHUM IUTAHHAM, aJI€ B L/IOMY, HA [yM-
Ky Tomar L et al. (2021) y 6araTpox BUNAAKAX 3aJ€-
KUTH Bijl 3araJbHOrO CTAHy MAIlli€EHTA TAa IPOIPECY Y
Bi/JHOBJIEHHI M'AKUX TKAaHUH [15].

HesBaxaoun Ha Te, 10O KiabKd aBTOPIB IOBi/O-
MUJIU PO A06pPi 400 BiMiHHI PE3yAbTATH JiKyBaAHHA
JAHUX YPAKEHD [4, 8], JOCBiJ IHIIKUX aBTOPiB IIOKA3YE,
[0 BUCOKOCHEPIETUYHA TPaBMd, WO € MPUYMHOIO
BUHUKHEHHA IIJIABAIOYOI0 KOJiHa, pPA30M 3 HU3BKOIO
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YaCTOTOIO I[i€] TPABMH Ta HAABHICTIO iHIIKMX IEPEIO-
MiB 2460 TPaBM y HAL[i€HTIB 3 NOJITPABMOIO, 3HAYHOIO
MipOIO 3yMOBJIOIOTh IIOT'AHI (DYHKIIIOHAJIbHI PE3yIb-
TATH Td BUCOKUH PiBEHb YCKIAJHEHD, IKi YaCTO CIIOC-
TepiraloTecd micad uiet rpasmu [9, 11, 12].

BucHOBKH

1. ImcwmarepanbHi NOMKO/KEHHA HWKHIX KiH-
[iBOK € TAXKKUM IIOMKO/PKEHHAM, 1[0 BUHUKAE B pe-
3y/lbTaTi BUCOKOCHEPIETUYHOI TPABMHU, CEpEl INpU-
gyuH AKoi nepesaxae ITII ta kararpasma.

2.V manieHTiB MAaCUBY JOCTIZKEHHA HAW4YACTi-
UM [O€JHAHHAM Oy/IM 4ePENHO-MO3KOBA Ta TOPA-
KJIbHA TPABMd, 4 TAKOX iX KOMOiHAIlifd, O 3HAYHO
VIPYAHIOE HAJJAHHA MEANYHOI JOIIOMOTHY OCTPAXK/A-
JIIM ILii€T KaTeropis;

3. CepepnaiieHTis 3 incuaaTepaaIbHUMU MOMKO/-
JKEHHAMM HUKHIX KiHI[IBOK B PE3YJIbTATi IOJIITPABMU
HaryacrTime 3yCTpiqyaoTbCA MOMKOAKEHHA THUIly I 32
Operizepom, MO BKA3yE HA OCOOIMBOCTI JIIKYBAHHA
[IbOTO THUIIY NEPEIOMIB Y IOCTPAKAAIUX 3 MOJIITPAB-
MOIO.
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Characteristics of Ipsilateral Lower Limb Injuries in Patients with Poly-

trauma

Tanasiienko P.V.'sz, Yesypenko V.S.!

Winnytsia National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Summary. Introduction. Ipsilateral fractures of the femur and tibia involving the
diaphyseal, metaphyseal, and intra-articular segments of the bones are referred 1o as
a «floating knee». A floating knee typically results from bigh-energy trauma, during
which patients sustain severe and sometimes life-threatening injuries. Objective. Our
study aimed to determine the causes of different types of ipsilateral lower limb fractures
and their distribution in patients with polytrauma. Materials and Methods. The
study included 67 patients with verified ipsilateral femoral and tibial fractures with
polytrauma. This cobort was treated at Odesa City Clinical Hospital No. 11 befween
2013 and 2023. Results. Analysis of the study cobort revealed that the traumatogenesis
of injuries among patients with ipsilateral injuries of the lower extremities resulting
Sfrom polytrauma was similar across the groups. In the first group, road traffic accidents
prevailed as the cause of injury, accounting for 79.5% of cases. Catatrauma was
observed in 18.2% of patients, while domestic trauma occurred in 2.3%. In the second
group, road traffic accidents accounted for 78.3% of cases, and catatrauma for 21.7%;
no domestic injuries were reported in this group. Conclusions. Ipsilateral injuries of
the lower extremities are Severe injuries resulting from high-energy trauma, with road
traffic accidents and catatrauma being the prevailing causes. In the study cobort, the
most frequent combination was craniocerebral and thoracic trauma, which significanily
complicated the provision of medical care to this category of patients. Among patients
with ipsilateral injuries of the lower extremities resulting from polytrauma, Fraser type I
injuries were the most common, indicating the peculiarities of the treatment of this type

of fractures in patients with polytrauma.

Keywords: fractures; bip; lower leg; floating knee; polytrauma; treatment;
classification; traumatogenesis; road traffic accident; catatrauma.
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XapakTep YHIKOAKEHb CYXOKHIKIB POTATOPHOI MAHKETH
IUI€Ya TA TOBIoi FOIiBKH OilleTca Y XBOPHUX 3 Pi3HHUMH
CTYTIEHAMH POTATOPHOL APTPOIATIi IVIEIOBOIO CYITI00a

Cmpagyn C.C.", bozdan C.B."83, bapannirxos K.B.?

Pe3tome. Bcmyn. Pomamopna apmponamis — ye 3ax60PH06AaHHA NAEU08020 C)2-
2004, AKe Xapaxmepusyemocs HeooCmammuso0 PYHKYIEI0 POMamopHoi Manicemu
naeud, 0e2eHepamusHUMIU SMIHAMU NAeH08020 CY2R004 Ma MI2DAUIEN 206K Ne-
uq. Mema 0OCAIONCeHHA — BUSHAYUUMU XaDaKmep VKOOI eHHs CYxoxcurkie PMII ma
006201 2021i6KU Oiuenca y X60pux 3 DISHUMU CIYNEHAMU DOMAMOPHOL apmponamii.
Mamepianu i memoou. /Jo docnioxenna mu exarouusy 91 x60poeo, AKi Ha MOMEHM
027180) MAU POMAMOPHY aApmpPonamito nie406020 cy2roba pisnozo cmynemnio. Bik
nayienmis ckaaoas 6i0 35 0o 80 poxie. Pe3ynromamu. /is Do36umxy pomamoproi
apmponamii [IC HeoOXiOHe YUKOONCeHHSA CYXOIUNKA HADOCTHO8020 M 'A34 6 KOMOI-
Hayii 3 YuKroonennamy inwux cyxoxcunxie I1C. Bucnosxu: 1. /s poseumxy poma-
mopnoi apmponamii 1 cm Heo0XioHe YuKOOIeHHA CYXONCUNKA HAOOCMbOBO20 M 34
8 KOMOIHAYT 3 YULKOONCCHHAM BEPXHbOL YACTIUHU CYXONICULKA NIOSONAMKOB020 M’ A34
Yy 8 KOMOIHAULT 3 YULKOONEHHAM CYXOMUNKA NI00CMBOB020 M A3d, AO0 6 KOMOIHA-
Uil 3 YUKOONCEHHAM | 8ePXHbOT UACMUHL CYXONCULKA NIOIONAMK0B020 M’ A3d T CYPXO0-
HCUNKA NEOOCMBOB020 M'A34. 2. Y X60pUX 3 pomamopro apmponamiero 2 cm, okpim
KOMOTHAUITE YIKOONCeHb Xapakmepuux 0a8 pomamoproi apmponamii 1 cm, uacmiue
3YCMPINAEmMbCa YUKOONCOHHA HUNICHLOT YACMUNL CYXOICULKA NIONONATNKOB020 M A30
ma 4acmosei ado NoeHi PO3PUBU CYXONCUNKA 008201 202i6Ky Oiyenca. /i xeopux 3
pomamoproro apmponamiero 3 cm. 00CMOoBIPHO OibULE 3YCMPIMAIOMBCA YULKOONCCHHSL
CYXONCUNKA 008201 20M1i6KU Oluenca Hix 054 X60PUX 3 PomamopHoio apmponamicio
1-20 uu 2-20 cmynento p<0,05.

Knouoei cnoea: pomamopna marnicema nieud, pomamopra apmponamis, cyxo-

HCUNOK HAOOCHBOBO20 M A3d, NACHOBULE CY2N00.

Beryn

PoraropHa aprpomnarid — 1e¢ 3aXBOPIOBAHHA ILIE-
40BOro cyrnoba (IIC), ake XxapaKTepusyeTbcs HeJO-
CTATHBOIO (DYHKIIE€I0 POTATOPHOI MAHXKETU ILIeYad
(PMII), nereneparusnumu 3minamu [1C Ta mirpaniero
(3MilEHHAM) TOJIBKHU IJI€YA KPAHiAIBHO 400 KpaHio-
BEHTPAIbHO [1-4]. PMII Biziirpae 0CHOBHY pOJb y AU-
HaMmiuHii crabinizanii I1C [1]. [Topymenns niei AnHa-
MiYHOI ¢Tabinizanii 3 6yab-AKOi IPUYMHU MOXKE IPU-
3BECTU 0 PO3BUTKY JETC€HEPATUBHUX 3MiH B CYIJI00]
3 PO3BUTKOM OMAPTPO3Yy 4060 POTATOPHOT APTPOMATIi
[1].

3a panuMu Jiteparypu, aume y 4% XBOPUX 3
VIIKO/KCHHAM CYXOKUIKiB PMII po3BUBA€THCA POTA-
TOpHA aprpomnaria [1-4]. 3BU4aiHO, IpU MACUBHUX

B4 Bozdan C.B., www.sergey-mena@ukr.net

IV duemumym mpaemamonoeii ma opmonedii HAMH Yipainu», Kuis,
Ykpaina

’HayionanvHutl ynigepcumem o0X0poHu 300p06’s Ykpainu imeni
11 JI. Hlynuxa, Kuis, Ykpaina

po3puBax CyXOxuKis PMII 1anuit Bi;COTOK 3pOCTAE
T4 JJAJIEKO HE KOXXEH MACHUBHUI PO3PUB CYXOXKUJIKIB
PMII Bese 10 poratopHOi apTponarii [5-7].

OCHOBHUM BapidHTOM JIKyBAHHA POTATOPHO]
aprpomnarii y BIKOBUX XBOPUX € PEBEPCUBHE IIPOTE3Y-
BaHHA [1C [5-7]. 3a3Buyaii, My 3yCTpiuaeMO MOJIOAUX
NalienTiB, AKi BHACIJOK MACUBHOTO VIIKO/KEHHSA
cyxoxuikis PMII MaoTe nposABU pOTATOPHOI apTPO-
narii Bxe uyepe3 2-3 Mmic 3 MOMEHTY TpaBMU. IcHye
AYMKa, IO YUM MACUBHINIMK PO3PUB CYXOXKWUJIKIB
PMII, TuM CTyniHb pOTATOPHOI apTponartii oyae Bu-
muM. Ta HA OPAKTUIL] 1[€ HE 3ABXAN TAK, OCKIIBKHY iC-
HY€ BEJIMKA KiNbKiCTb (haKTOPiB (BiK, CTATH, 4AC 3 MO-
MEHTY 3aXBOPIOBAHHA, HAABHICTb €HIOKPUHHOI Ia-
TOJIOJIOT, TOIO), AKi TAKOX MOXYTb IIPUCKOPIOBATH,
YY1 YIOBIIBHIOBATH PO3BUTOK POTATOPHOL apTpomnarii
3, 5, 8-10].

Mera pocnijpkeHHA — BHU3HAYUTU XAPAKTEP
VIIKOUKEHHA CyXOXuIKiB PMII Ta 10Broi ronisku 6i-
LeICa Y XBOPUX 3 PI3HUMU CTYIEHAMU POTATOPHOI
aprpormarii.

10



Marepianu i meTogu

o pociipkenHa mu Brmoywan 91 xsoporo, ki
Hd MOMEHT OIVIAZYy Malu pOTaTOpHY apTponariio I1C
pizHoro cryneHwo. Bik nanieHtis cknaias Big 35 10 80
poxis. Cepeaniit Bik 48,2+19,8 pokis. Bci xBopi Oyiu
00CTEXEH] 1O MOYATKY JIIKYBAHHA KIiHI{UHO, pEHTTE-
HOJIOTiYHO. byno BukoHano penrrenorpagdio I1C B
IPAMIN IPOEKIT 111 BUSHAYEHHA CTYIICHIO POTATOP-
HOT aprpomnarii 3a Hamada [1,7]. HopmanbHOIO BEnu-
YUHOIO aKPOMidJIbHO-IUIEYOBOI'O iHTEPBAIY BBAKAIN
8-12 mm [1, 11-13]. Ha puc.1 nasegeHo cxemMaTuuHe
300paxeHHs CTYIEH{B poTaTropHoi aprponarii I1C. Ta-
KO BCiM XBOpUM 0yn0 BUKOHAHO MPT pocnmifxeHHsa
anaroMiyHux CTPyKTyp IIC, y TOMY YHCIIi CYXOXKHUIIKIB
ta M'a3iB PMII B peskumax: T1,T2, Pd Ta Pdfatsat pe-
KnMax. BusHadanu CTymiHb poTaTOPHOI apTponarii,
BCJIMYMHY PO3PUBY CYXOXMIKiB PMII Ta CyXOXuika
JOBr'Oi roIiBKH Oiliernca.

Kpurepii BKIIOYEHHA 10 NOCTIIKEHHA OyIu Ha-
CTYIIHUMU: HaABHICTb poraTopHOi aprpomnartii IIC
OyAb AKOTO CTYIEHIO HA PEHTITEHOIPMi, HAABHICTH
MPT pocmipkeHHs 3 CUI0I0 MaruitHoro noJjs 1,5 Teo,
BiICYyTHICTD CynyTHbOI aToNOr] [1C (KaIbLUHYIOUUH
TEHJIHIT Ta OyJb AKa KiCTKOBA IATOJOTiA IIPOKCHU-
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MaJIBHOT'O enimMeTadisy 1e4oBOo1 KiCTKH), BiICYTHICTh
HonepeHix onepaniin Ha gocigxysanomy I1C.

Cratuctryna 06poOKa JAHUX IIPOBOAUIACA 32 J10-
nomoroto nakera STATISTICA 12,0 by StatSoft, Inc. of
USA (minensig Ne ALXR712D833252FAN3). [lna no-
PiBHAHHS PE3YJAbTATIB y I'PyNAX JOCHKCHHS BUKO-
pucroByBaay Kpurepiit CrpojeHTa (g NOPiBHAHHA
ABOX I'PYII 32 YMOBY HOPMAJIBHOT'O PO3IOAINY IIOKA3-
HUKiB) i Kpurepii Manna — ViTHi (A1 NOPiBHAHHI
ABOX 400 Oinplie IPyl NPU aHANi31 MOKA3HUKIB, 11O
JAEMOHCTPYBAIN PO3NO/ALL, BiIMIHHUN BiJj HOPMaJb-
HOro). BigmiHHOCTI posnoginy ABOX BHOIpOK OIi-
HIOBAJIM 32 JONOMOIoI0 Kputepiio x> KinbKicHi paHi
nozani y suraani n (%). Pospaxynok M+SD 3a ymo-
BY HENMAPAMETPUYHOIO PO3IOJINY IMOKA3HUKIB BHU-
KOPUCTOBYBAIN UIA MOPIBHAHHA OTPUMAHUX HAMU
pe3ynbTaTiB. BiAMiHHOCTI MiK TOKA3HUKAMU BBAKAIN
BiporiguuMu 3a ymosu p<0,05.

PesynpraTu

B Tabn. 1 mokazaHuy po3mnoAiN XBOPUX 32 CTyIIE-
HEM POTATOPHOI APTPONATIi 3rifHO peHTrenorpadiv-
HOTO JOCJIiJI>KEHHS.

Stage 1 Stage Z Stage 3
Stage 4b Stage 5

R

Puc. 1. CxemaTnyHe 300p2KEHHSA IIJIEI0BOIO CYI106a B IPAMIll TPOEKILii:
1-a crymiHb — aKpOMiaMbHO-TIIEYOBA BifICTAHb > O MM; 2-2 CTYITiHb —
AKPOMiaJIbHO-TIJIEYOBA BiICTAHb < 5 MM; 3-4 CTYIIiHb — al,eOyIapu3allia roiBKy;
4-a CTyniHb — aneOyaApr3aLlid roIiBKU Ta 3BY)KEHHA [1€4€I0NaTKOBOT AUCTAHIIIT;
5-a CTYIiHb — KOJAIC TOMIiBKA [1,7].




Tabauysa Nel
Po3noain XBopHx 3a CTyIIeHEM
POTATOPHOI APTPOIATI 3TiZHO
peHTreHorpadiTHOrO JOCTI I KEHH

Crynirb po?;ﬁ? HOL apTpo- KinbkicTs XBOpHX, (%)
1 21(23,1)
2 55(60,4)
3 8(88)
4 444
5 3(3,3)
Beooro 91 (100)

Sk 6adnmo 3 Ta6.1.1, mepeBaxHa OIIBIIICTD XBO-
pUX Maiu 2 CT. pOTaTOPHOI apTpomnatii — 60,4%, A€o
MEHIIA KUIBKICTh XBOPUX MaIX 1 CT. pOTaTOPHOI apT-
pomnarii — 23,1%, XBOpUX 3 3—5CT. pOTATOPHOI APTPO-
natii 6y710 3HAYHO MEHIIEe — CyMapHO 16,5%.

B Ta651. 2 MOK43aHO KiNbKiCTb BUIAJKIB Y BifiCOT-
KaX VIIKOJKECHHA CYXOXMIKiB PMII Ta Cyxoxuika
JIOBI'O1 TOMBKM OiIlerca A KOKHOIO 3 CTYIEHIB PO-
TATOPHOI apTpomnarii, Akui Mu BuaABUId HA MPT T2
i yac XipypriyHoro BTpy4aHHI.

Ak 6a4nMo 3 TabIL.2, A PO3BUTKY POTATOPHOI
aprponarii IIC HEOOXiiHE YIIKO/UKEHHSA CYXOXHIIKA
H4JI0OCTbOBOTO M’132 B KOMOiHAIlil 3 YIIKO/KEHHAMU
inmmx cyxoxuikis IIC. g pO3BUTKY POTATOPHOL
aprponarii 1 CT. HEOOXiJHE YIIKOUKEHHA CYXOKHUII-
K4 HAZIOCTbOBOT'O M’A34 B KOMOiIHAIlii 3 YIIKOAXKEHHAM
BCPXHbOT YACTUHU CYXOKMU/IKA MiZJIONATKOBOIO M’432
(8 xBOpUX 38%) un B KOMOIHAL{ 3 YIIKOJKEHHAM CY-
XOXMIKA nifocteoBoro M'a3a (10 xsopux 48%), a6o
B KOMOiHANii 3 YIIKO/UKEHHAM i BEPXHBOI YdCTUHU
CYXOKWJIKA IJJIONATKOBOIO M'A3a i CYXOXUIKA M-
OCTBOBOI'O M’43a (3 xBopux 14%). V XBOpuUX 3 pora-
TOPHOIO APTPOIATIEIO 2 CT, OKPiM KOMOIHAIIiN YIIKOA-
JKE€Hb XaPAKTEPHUX I POTATOPHOI apTponarii 1 CT,
Yacrilie 3yCTPiuaeThCs YIKOAKEHHA HUKHbOT YaCTH-
HU CYXOKMJIKA iJIOIIATKOBOIO M’43a (VIIKOAKEHHA 3
CT. i Bume 3a Lafosse) Ta 4acTKOBi 460 MOBHI pO3pUBU
CYXOKWJIKA JIOBroi royiBku 6imernca. Cepes XBOPUX 3
POTATOPHOIO APTPOMATIEIO 3 CT. JOCTOBIPHO yaCTilIe
IOWKPEHE YIIKO/KEHHSA CYXOXUJIKA JOBIOi TOJIBKU
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Gillerca HiK cepejy XBOPUX 3 POTATOPHOI apTPOIIa-
tiero 1-ro um 2-ro crynenio p<0,05. Oxpim ToroO, Yy
XBOPHUX 3 POTATOPHOIO APTPOMATIEIO 3 CT. PO3IOBCIO-
JUKEHIIIE YIIKO/PKEHHA CYXOKUIJIKIB MajoOro Kpyrio-
r'0 T4 OiJOCTOBOIO M’43iB. Y XBOPUX 3 POTATOPHOIO
apTpormarieo 4 CT. yacriie 3a XBOPUX 3 POTATOPHOIO
ApTPOIATI€I0 3 CT. 3a(iKCOBAHI YIIKOJKEHHA CYXO-
JKUJIKA JJOBI'OT IOJIiBKY GiLI€IICA T4 YIIKOKEHHA BEPX-
HbOT Ta HIKHBOT YACTUHU CYXOKHUIIKA ITiJI0NATKOBO-
ro M’43a. g XBOpUX 3 POTATOPHOIO APTPONATIEIO 5
CT. OiIbII NIPUTAMAHHI YIIKOJXKEHHA CYXOXHUIKA JOB-
rof roJiBKU OiIlernca Ta CyXOXKUIKA MAIOr0 KPyIaoro
m’s13a p=0,05.

O6roBOpEHHs

[cHye JyMKa, IO MAaCHUBHi PO3PUBU CYXOXKHUJIKiB
PMIT yacTo Beayrh O PO3BUTKY POTATOPHOI apTPO-
natii [1,7,9]. Lle Big6yBaeTbcsa BHACAIOK NOPYIIEHHA
0aJIaHCY MiXK BEKTOPOM CHJI AENLTONOAIOHOIO M’43a
Ta M'43iB PMII, 30kpeMa mizoCcThOBOrO Ta MifIIONAT-
KOBOTO. TOMY, H4BiThb Y4CTKOBE YUIKOJUKEHHA CYXO-
JKUJIKIB TiZIOCTHOBOTO TA MiIJIONIATKOBOIO M’S13iB Be-
AyTb 10 MBUAKOI'O PO3BUTKY POTATOPHOI apTPONATii
(puc.2) [1,3].

Erionoria poraropuoi aprpomnarii IIC pgoci nu-
MIAE€THCSI TOBHICTIO HE3'ICOBAHOI0. BUAiNAIOTh ABi
TeOpii PO3BUTKY poTaTopHOi aprponarii: 1. Teopid
M’430BOTO ANUCOANAHCY (VIIKO/UKEHHA CYXOXUIIKIB
PMII Bese 1O BEPXHBOTO 400 MEPETHBOBEPXHBOTO
3MillEHHA TOMIBKU IUIEYA 32 PAXYHOK JIEJABTONONIO-
HOT'O M3, [0 CBOEIO YEPro0 NPU3BOAUTD /IO Iepe-
BAHTAKEHHA CYITIO60BOTO XPAIA Td CYOXOH/IPATBbHO]
KICTKH 3 PO3BUTKOM KOJAICY TONiBKK 171€4a); 2. Teo-
pif Tpodiunux posnazis (po3pus Cyxoxunkis PMII
CYIIPOBOXKYETHCA po3puBoM Karcyau [1C, mo crnpu-
YUHAE 3MEHIIEHHA KiIbBKOCTI CUHOBIaJIbHOT pifiHU Ta
TOXMBHUX PEYOBUH, AKi HEOOXiIHI 11 XOHJPOIUTIB,
110 BeJie 10 iX YIIKOJKECHHS Ta IOPYIICHHS 1X BIACTH-
Bocren) [1,4,11].

B 3axigminn jiteparypi mHUPOKO OOrOBOPIOETH-
ca (pakropu, AKi BEAYTb JO PO3BUTKY POTATOPHO]

Tabauysa Ne2

KilbKiCTh BUIIAJKiB YIIKOAKEHHA CYXOKHIKiB PMII Ta CyX0KH/IKa JOBIOi
TOJIiBKH OiIlerica y BifICOTKAX JJIA KOKHOTO 3 CTYII€HiB POTATOPHOI apTPOIATii

Xapaxrep po3puBy CyXOKWIKiB PMIT Cryminb poTatopHOL aprponarii 32 Xamaza
Ta cyxoxmiaka JIITIM rieqa 1¢r.2Cr.3CT.4CT.5CT.
CyXOXHJIOK HAJIOCTBOBOI'O M'134 100% 100% 100% 100% 100%
BepxHsi 4aCTHHA CYXOXKU/IKA MTONATKOBOTO M’si32 48% 35% 25% 75% 06%
HWKHS YaCTHHA CYXOXKUITKA TTJIONATKOBOTO M's13a 0 4% 12% 25% 66%
CyXOXMJIOK MIOCTHOBOTO M's13a 71% 82% 87% 75% 66%
CyXOKUJIOK MAJIOTO KPYIVIOTO M'f132 0 0 13% 0% 33%
CYXOJKFJIOK JIOBIOf TOJTBKH Gilferca 0 4% 063% 75% 100%
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Puc. 2. PoTaTOpHA apTPONATIf MIEUOBOTO CYIr106a 2 CT. (YIIKO/IKEHI CYXOKUIKU TTIOKA3aHO CTPIIKAMMU):
A) peHTIeHOIpaMa IIEYOBOTO CyI100a B IPAMIA MPOEKIil (CTPUIKOIO MOKA3aHA 3MEHIIEHA 10 4 MM
aKpOMiaJIbHO-IIIEUOBA BificTanb); B)MPT miedosoro cyrino6a T2 Pdfatsat pexum; B) yacTkoBuil BifipuBs
CYXOXWJIKA IiUIONATKOBOrO M'43a 1 CT. 3a Lafosse; I') BipuB CyXOKUIKIB HAZOCTHOBOIO TA MiJOCTHOBOTO M'43iB.
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aprpomarii, cepej; HUX BEJIMYNHA PO3PUBY CYXOKHUII-
KiB PMII, TepMiHU 3 MOMEHTY TPABMH, BiK, CTATh XBO-
puX, CYIyTHA COMATHYHA IATONOrid, Tomo [1,3,5,8].
OCHOBHOIO METOI0 HAWIOIO JOCJTiUKEHHA OyJIO0
3’ACyBaTH, fAKi KOMOiHALil YIIKO/KEHb CYXOXHUJIKiB
PMII Ta CyXOXHJIKA JOBIOi TOMIBKM OilleIICa MOXKYTb
BUK/IMKATH KpaHiaJbHE 3MIillCHHS TOJNIBKH IUIE4a 3
PO3BUTKOM POTATOPHOI apTpomnarii. beayMoBHO, Tep-
MiHH 3 MOMEHTY TPABMH BILIMBAIOTb HA 30i1bIIEHHA
CTYIEHIO POTATOPHOI apTpomarii 3a PaxyHOK IIPO-
IpecyBaHHA PO3PUBY CYXOXUIKIB PMII, ogHak 3rigHo
HAIIOI'O JOCHIIKEHHS LIEH BIUIUB € JOBOJI CIA0KHM,
npoTe AOCTOBIpHUM. JJOCUTH 6AraTo 4acy HEOOXif-
HO U IPOIPECYBAHHA PO3PUBY CYXOXKuIKiB PMII,
OCKIJIBKM CIPALbOBYE OAMUH 3 MEXAHI3MiB 3aXUCTY
[1C Ha Oyab-AKe YIIKOJKEHHA — I1€ OOMEKEHHA PYXiB
(KOHTPAKTYpA), TAKUM YUHOM IIOYATKOBUI XapAKTED
VIIKO/KCHHS CYXOKUIKiB PMII Ta cyXokuaKa JOBroi
rOJIiBKM Oillerica MaloTbh OCHOBHHUI BILJIMB HA INBU/J-
K€ [POrpeCyBaHHA CTYIEHIO POTATOPHOI apTPOIATil.
B namomy gocaifpkeHHi MU 3’4CyBaIHU, 1[0 i30J1b0OBA-
HE YIIKOJDKEHHA CYXOXKW/IKA HAJOCTbOBOTO M’A3a HE
MOXE ITIPU3BECTH O PO3BUTKY POTATOPHOI apTPO-
natii, a KoMOiHaLid YIIKOJKEHb CYXOXKMUIKiB PMII,
HABITbh NIPU iX YaCTKOBOMY YPAKECHHI CYTTEBO 30i/b-
1Iy€ PUSUKU NIPOTPECYBAHHA POTATOPHOI APTPOIIATIL.
YIIKOKEHHA CYXOKUJIKA MAJIOTO KPYIJIOrO M43y 260
CYXOKWJIKA JIOBIOi I'OJiBKM Oillernca 4acTto CynpoBo-
JUKYETbCA BUCOKMM CTYIIEHEM POTATOPHOI apTpOIa-
1ii, Konu BigHOBIEHHA (PYHKUil [IC MOXnuBe JuIe
IIJIAXOM PEBEPCUBHOTO IIPOTE3YBAHHA, 110 € HEOAXKA-
HMM Y HAL[i€HTiB MOJOZOTO BiKy [1, 13-15]. Tomy, uum
MACUBHIIUI pO3pUB CyXoxuiakis PMII, tum menume
YaCcy y MarienTa o pOo3BUTKY POTATOPHOI apTPOIIa-
Tif. TaKOX Hame JOCTUKEHHA ONOCEPENKOBAHO [10-
BOJUTH IIKOAY BiJl MEPECiueHHs CYXOXUIKA JOBIO]
roJiBKHU Girernca 6€3 peKOHCTYKIIT CyxOoxuIKiB PMIL

AHQJII3yI0YM AHIJIIOMOBHY JITEPATypy, MU IIPUIL-
IIM 10 BUCHOBKY, IO OiNbIIiCTh ABTOPiB aHAIi3ye
JIVIIE BIUIUB YIIKOJKCHHA CYXOXWIKIB PMII HA po3-
BUTOK POTATOPHOI aprponarii [4,7], i He BpaxoBye
XapaKTep VIIKOJKCHHS CYXOXKHJIKA JJOBI'Oi T'OJIBKH
biernca, KU 3aXUIAE TOMiBKY II€Y4 Bijj Mirpamii B
6ik akpomiona. llikasolo, Ha HaI OTJIA] € poOoTH R.
Furuhata Ta cniBasT. Ta A. Misir Ta CliBaBT. B AKUX aB-
TOPU JETAIBHO ONUCAIN BILIUB Pi3HUX (PAKTOPIB HA
PO3BUTOK POTATOPHOI apTponarii [5,8], B TOMY 4nCIi
i ne nmop’43anux 3 IIC.

[IepcrieKTMBHUM HATIPAMKOM HAIIOT'O JOCIiKCHHA
MU BBAKAEMO 301IbIIEHHSA KiIbKOCTi XBOPUX 3 3—5 CTa-
AiAMM POTATOPHOI APTPONATII /14 X 6LIbII JOCTOBIPHOT
CTATUCTUYHO OOPOOKH, JOCTIKEHHS TEPMiHIB 3 MO-
MEHTY TPaBMH [0 PO3BUTKY POTATOPHOI apTpOIaTii
KOKHOT'O CTYIIEHIO y XBOPHUX 3 IIPOrPECYIOUMMH PO3-
pusamu cyxoxuiakis PMIL Bpaxosyrouw, 110 nepeBax-
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Ha OGUIBIIICTD XBOPUX Masa 1 260 2 CTYNiHb POTATOPHO]
ApTpomaTii, OHUM 3 NEPCHECKTUBHUX HAPAMKIB HAIIOL
po6OTH € NOCHKEHHA Pi3HOMAHITHUX BAPiaHTIB Xi-
PYPrivyHOro JiKyBaHHS XBOPUX MOJIOJOTO BIiKY, V SKUX
pesepcuBHeE nportesyBaHHa [1C € HebKAHUM.

BucHOBKH

1. Jngd po3BUTKY pOTATOPHOI aprpomarii 1 cr.
HEOOXiJIHE YIIKO/KEHHA CYXOXWIKd HAaJ0CTbOBOT'O
M’34 B KOMOiHALl 3 YIIKO/KEHHAM BEPXHbOT YaCTHU-
HY CYXOKUJIKA MiJJIONATKOBOIO M'43d 4M B KOMOiHa-
1if 3 YIIKOKEHHAM CYXOKUJIKA MiZOCTHOBOIO M’A32,
400 B KOMOiHAIlii 3 YIIKOJKEHHAM i BEPXHbBOI YaCTHU-
HU CYXOKHWJIKA IIJJIONATKOBOIO M'f3a 1 CYXOXKHIIKA
HiZOCTHOBOI'O M’5134.

2.V XBOpUX 3 POTATOPHOIO ApTPOIATiEI0 2 CT,
OKpiM KOMOiHAIiM YIIKOJKEHb XdPAKTEPHUX LA
poraropHoi aprponarii 1 Cr, 4acrime 3yCTpiyaeTh-
C YIIKOJKCHHSA HIKHBOI YaCTUHU CYXOXKWJIKA Iifl-
JIONIATKOBOIO M’A34 (YUIKOJXKEHHA 3 CT. i BUIE 32
Lafosse) Ta 4acTKOBi 460 MOBHI PO3PUBU CYXOXKHUIIKA
JOBroi roiBKu Oirernca.

3. [lnd XBOpPUX 3 POTATOPHOIO APTPOIATIEI0 3 CT.
JOCTOBIPHO Oi/IbIIE BIACTUBI YIIKO/KEHHA CYXOKUII-
K4 JIOBrOi IOJiBKM Oillenca HiX Jyid XBOPUX 3 POTa-
TOPHOIO apTponarieio 1 um 2 crynenio p<0,05.

KoH(IKT iHTEPECiB: ABTOP JIEKIAPYE BiJCYTHICTH
KOH(JIKTY iHTEpECB.
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The Nature of Tendon Injuries of the Rotator Cuff and the Long Head of the
Biceps in Patients With Different Grades of Rotator Cuff Arthropathy

Strafun 8.5.', Bobdan S.V."® Barannikov K.V.*
ISI dnstitute of Traumatology and Orthopedics of NAMS of Ukraine», Kyiv, Ukraine
“Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Summary. Introduction. Rotator cuff arthropathy is a disease of the shoulder joint
characterized by insufficient function of the rotator cuff, degenerative changes in the
shoulder joint, and migration of the bumeral head. Objective. The aim of this study
was to determine the nature of damage to the rotator cuff tendons and the long head
of the biceps in patients with different grades of rotator cuff artbropathy. Materials
and Methods. The study included 91 patients aged 35 to 80 years with varying grades
of rotator cuff arthropathy at the time of examination. Results. The development of
rotator cuff arthropathy requires a damage to the supraspinatus tendon in combination
with injuries to other tendons of the shoulder. Conclusions. Rotator cuff arthropathy
Grade I requires injury to the supraspinatus tendon in combination with damage to the
upper part of the tendon of the subscapularis muscle or in combination with damage
1o the tendon of the infraspinatus muscle, or in combination with damage to both the
upper part of the tendon of the subscapularis muscle and the tendon of the infraspinatus
muscle. In patients with rotator cuff arthropathy Grade I, in addition to the injury
combinations characteristic of Grade 1, damage to the lower part of the tendon of the
subscapularis muscle and partial or complete ruptures of the tendon of the long head
of the biceps are more common. In patients with rotator cuff arthropathy Grade III,
damage to the tendon of the long bead of the biceps occurs significantly more frequently
than in patients with rotator cuff arthropathy Grade I or II (p < 0.05).

Keywords: rotator cuff; rotator cuff arthbropathy; supraspinatus tendon; shoulder

Joint.

15



Terra Orthopaedica, 2025, Ne 3: 16-23

VIIK: 616.717.1.2-052-001.45:616-036.1-044.342
DOL: https://doi.org/10.37647/2786-7595-2025-126-3-16-23

The Analysis of Trauma Character and Severity
in Patients with Shoulder Girdle Combat Injuries

Dolhopolov O.V.", Bezruchenko 8.0."83, Zinchenko V.V.!, Zanko L.S.", Vorona A.O.!

Summary. Introduction. According to various studies, limb injuries caused by
combat trauma account for 44% to 70% of all injuries to musculoskeletal system.
Objective. This study aims to analyze shoulder girdle injuries in patients with combat-
related surgical trauma who underwent surgical treatment. Materials and Methods.
A retrospective analysis was conducted on 733 patients with combat-related surgical
trauma of the limbs, including 378 patients (51.6%) with upper limb injuries and 355
patients (48.4%) with lower limb injuries. All patients received inpatient treatment at the
Department of Severe Skeletal Trauma of the State Institution nstitute of Traumatology
and Orthopedics of the National Academy of Medical Sciences of Ukraine» from August
1, 2022, to December 31, 2024. Results. During this period, surgical freatment
was performed in 03 patients with shoulder girdle combat-related surgical trauma,
accounting for 8.6% of all limb injuries and 10.7% of upper limb injuries. The mean
age of patients was 34.7%8.1 years. By injury type, gunshot wounds were observed
in 35 patients (55.6%), mine-blast injuries in 13 patients (20.6%), other injuries in
8 patients (12.7%), shrapnel wounds in 4 patients (6.3%), and road traffic accident
(RTA) injuries in 3 patients (4.8%). Fractures were classified into three groups: fractures
and dislocations involving the clavicle in 28 patients (44.4%), scapular fractures in 17
patients (27.0%), and combined fractures of the clavicle and scapula in 18 patients
(28.6%). Bone defects were observed in 43 patients (68.3%), with a mean defect length
of 4,7£3,8 cm. Gunshot wounds to soft tissues involving shoulder girdle muscles and
tendons were found in 54 patients (85.7%). Nerve injuries were diagnosed in 14
patients (22.2%). Major vascular injuries requiring surgical intervention, according
to accompanying documentation, were found in 3 patients (4.8%). Conclusions. The
analysis of combat-related shoulder girdle injuries demonstrated a bigh incidence of
multi-structural injuries, particularly among working-age males (96.8%), requiring
complex surgical interventions and prolonged rebabilitation. The most common injuries
were fractures of the clavicle (44.4%) and scapula (27.0%), along with soft tissue
injuries involving muscles (85.7%) and nerves (22.2%), which significantly complicate
treatment and rebabilitation.

Key words: upper limb; gunshot fractures; combat trauma; scapula; clavicle
shoulder joint; multi-structural trauma; surgical treatment; reconstructive and
restorative surgery.

Introduction

With the onset of the armed conflict in eastern
Ukraine, which subsequently escalated into a full-
scale war between Ukraine and the russian federation,
significant changes occurred in approaches to combat
operations, the use of combat resources, weaponry,
and methods of their application [1]. According to
various studies, limb injuries resulting from combat
trauma account for 44% to 70% of all musculoskeletal

BL Bezruchenko S., drbezruchenko@gmail.com
ISI dnstitute of Traumatology and Orthopedics of NAMS of Ukraine», Kyiv,
Ukraine
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injuries, with bone fractures observed in 35% to 40%
of cases [1-4]. Combat-related surgical injuries of the
shoulder girdle have not been an exception, as the
shoulder remains a vulnerable area of the body during
gunfire and other combat operations. In civilian life,
the frequency of injuries to this region is much lower:
clavicle fractures are among the most common limb
fractures, accounting for 2% to 10% of all fractures;
acromioclavicular joint dislocations represent 9%
of shoulder girdle injuries; scapular fractures are
among the rarest injuries, comprising 0.4% to 1%
of all fractures and 5% of shoulder girdle fractures
[5-9]. Combat-related injuries differ significantly




from civilian ones in terms of the nature of tissue
damage, the extent of tissue destruction, and the
level of contamination; they are often accompanied
by tissue defects and carry a high risk of infectious
complications. They are characterized by severe,
multi-structural injuries that have no counterparts in
civilian trauma. Such injuries, a typical phenomenon
of wartime, require a fundamentally different
approach to diagnosis and treatment. Nevertheless,
both Ukrainian and international scientific literature
provide critically limited information regarding the
clinical and epidemiological structure of combat-
related surgical injuries of the bones, joints, and
soft tissues of the shoulder girdle [10]. Due to the
challenging conditions of the active warfare, there
is a shortage of reliable data on the incidence and
characteristics of these injuries, complicating the
planning of medical care and the development of
personal protective equipment for military personnel
during combat operations. Therefore, the analysis of
the nature and severity of injuries in patients with
combat-related surgical trauma of the shoulder
girdle is an essential component of a comprehensive
approach aimed at ensuring the most effective
treatment and rehabilitation.

Objective. This work aims to analyze the nature
and structure of shoulder girdle injuries in patients
with combat-related surgical trauma who underwent
surgical treatment.

Materials and Methods

A retrospective analysis was conducted on the
surgical treatment of 733 patients with combat-
related limb injuries: 378 patients (51.6%) with upper
limb injuries and 355 patients (48.4%) with lower
limb injuries. All patients received inpatient treatment
at the Department of Severe Skeletal Trauma of the
State Institution «Institute of Traumatology and
Orthopedics of the National Academy of Medical
Sciences of Ukraine» between August 1, 2022, and
December 31, 2024. Inclusion criteria for the study
were as follows: military personnel and civilians aged
over 18 years, presence of combat-related shoulder
girdle injuries involving fractures of the clavicle and/
or scapula, and injuries caused by gunshot or mine-
blast trauma confirmed by accompanying medical
documentation. Exclusion criteria included: non-
combat shoulder girdle injuries, shoulder girdle
injuries not requiring surgical treatment, and patients
younger than 18 or older than 60 years. The analysis
of treatment considered the following data: duration
of injury, timing of surgical interventions, type and
name of injured structures, nature of surgical care
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provided, and level of specialized medical assistance.
All patients underwent standard general clinical
examinations, conventional radiography, spiral
computed tomography (CT), electroneuromyography
(ENMG), magnetic resonance imaging (MRI), and
ultrasonography (US). Fractures of the clavicle and
scapula were classified according to the AO/ASIF
classification, 2018 edition [11]; nerve injuries were
classified using Seddon’s classification [12].

The study was approved by the Local Ethics
Committee of the State Institution «Institute of
Traumatology and Orthopedics of the National
Academy of Medical Sciences of Ukraine» (protocol
No. 3 dated May 29, 2025). Written informed consent
was obtained from all patients prior to participation.

Statistical analysis was performed using Microsoft
Excel (Microsoft Office 365) and STATISTICA
12.0 software. Descriptive statistics were used to
characterize the data: results were presented as the
mean * standard deviation (M£SD) for normally
distributed variables. Student’s t-test was used for
comparison of parametric data, and the Mann-
Whitney U-test was applied for non-parametric
comparisons. Quantitative data were presented as
absolute values and percentages — n (%). Results were
considered statistically significant at p < 0.05, with a
confidence level of 95%.

Results

Between August 2022 and December 2024,
surgical treatment was performed on 63 patients
with combat-related surgical trauma of the shoulder
girdle, accounting for 8.6% of all limb injuries and
16.7% of upper limb injuries. Most patients were
males — 62 (98.4%), while only one was female
(1.6%) (p < 0.05). Left shoulder girdle injuries were
diagnosed in 34 patients (53.9%), while right shoulder
girdle injuries were observed in 29 patients (46.1%)
(p < 0.05). Regarding the type of injuries, gunshot
wounds predominated, occurring in 35 patients
(55.6%); mine-blast injuries were observed in 13
patients (20.6%); shrapnel wounds were identified in
4 patients (6.3%); road traffic accidents (RTAs) were
the cause of injuries in 3 patients (4.8%); and other
injuries accounted for 8 cases (12.7%) (Fig. 1).

By fracture localization within the shoulder girdle,
patients were divided into three groups: fractures and
dislocations of the clavicular joints (Group I) — 28
patients (44.4%); scapular fractures (Group II) -
17 patients (27.0%); and combined fractures of the
clavicle and scapula (Group III) — 18 patients (28.6%)
(Fig. 2).

Analyzing the data from the diagram illustrating
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Fig. 1. Distribution of patients according
to the type of traumatic factor.

the distribution of patients with combat-related
surgical trauma of the shoulder girdle by localization
(Fig. 2), it can be noted that the largest proportion
consisted of patients with fractures and dislocations
of the clavicular joints (44.4%). A more detailed
examination of patients in Group I (n=28) (Fig. 3A)
showed the following distribution: acromioclavicular
joint dislocations were observed in 9 patients
(14.3%), including 3 patients (4.8%) with acute
grade III dislocation according to the Rockwood
classification and 6 patients (9.5%) with chronic
acromioclavicular joint dislocation. According to
the AO/ASIF classification of clavicle fractures:
fractures of the distal (lateral) end segment (15.3)
were diagnosed in 6 patients (9.5%), fractures of
the diaphyseal segment (15.2) in 8 patients (12.7%),
and fractures of the proximal (medial) end segment
(15.1) in 5 patients (7.9%). Patients in Group II
(n=17) were distributed as follows (Fig. 3B): fracture
of the acromion process of the scapula (14A2) in 8
patients (12.7%), fracture of the coracoid process of
the scapula (14A1) in 5 patients (7.9%), fracture of
the glenoid fossa (14F) in 3 patients (4.8%), fracture
of the scapular body (14B) in 7 patients (11.1%), and
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Clavicular
fractures

Clavicular and
scapular fractures

Scapular fractures

Fig. 2. Distribution of patients with combat-related
surgical trauma of the shoulder girdle.

fracture of the scapular spine (14A3) in 9 patients
(14.3%). Patients in Group III (n=18) were distributed
as follows (Fig. 3C): fractures of the distal (lateral)
end segment (15.3) were observed in 17 patients
(27.0%), fractures of the diaphyseal segment (15.2)
in 3 patients (4.8%), fracture of the coracoid process
of the scapula (14A1) in 15 patients (23.8%), fracture
of the acromion process of the scapula (14A2) in 8
patients (12.7%), fracture of the glenoid fossa (14F)
in 4 patients (6.3%), fracture of the scapular body
(14B) in 10 patients (15.9%), and fracture of the
scapular spine (14A3) in 13 patients (20.6%).

Bone defects were observed in 43 patients (68.3%),
with a mean defect length of 4.7£3.8 cm. In Group I,
14 patients (22.2%) had clavicle bone defects with a
mean length of 1.7+0.8 cm. In Group II, 14 patients
(22.2%) had bone defects with a mean length of
4.3%3.6 cm: in the coracoid process (n=1) - 1.1 cm, in
the acromion process of the scapula (n=06) - 2.5+1.9
cm, in the scapular body (n=3) - 2.3+£0.5 c¢cm, and in
the scapular spine (n=8) — 4.7£2.1 cm. Bone defects
were identified in 15 patients (23.8%) in Group III,
with the following measurements: clavicle (n=15) -
1.9£0.8 cm, coracoid process (n=3) - 1.9£0.9 cm,

Fig. 3. A — Group [, clavicle fractures; B — Group II, scapular fractures;
C - Group III, combined fractures of the clavicle and scapula.
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acromion process of the scapula (n=5) - 2.5+0.9 cm,
scapular body (n=15) - 2.9£1.1 cm, and scapular
spine (n=9) — 3.8+£2.3 cm.

The mean age of patients was 34.7£8.1 years
(ranging from 21 to 53 years), with a mean age of
34.9£8.1 years among males and 24 years among
females. Figure 4 shows age distribution of patients
with combat-related surgical trauma of the shoulder
girdle.

As shown in Figure 4, individuals with shoulder
girdle injuries resulting from modern combat
operations were predominantly of working age,
between 20 and 49 years, accounting for 96.8%
(n=01), which represents a significant medical,
social, and economic issue for the country.

Gunshot wounds to the soft tissues with associated
muscle and tendon damage (Fig. 5) were identified in
54 patients (85.7%). Muscle defects were distributed
as follows: the deltoid muscle in 24 patients (38.1%),
the supraspinatus muscle in 19 patients (30.2%),
the infraspinatus muscle in 8 patients (12.7%), the
teres minor muscle in 2 patients (3.2%), the trapezius
muscle in 12 patients (19.1%), and the clavicular
portion of the pectoralis major muscle in 5 patients
(7.9%). For skin defects reconstruction, a latissimus
dorsi musculocutaneous flap was used in 3 patients
(4.8%), a dorsal scapular artery perforator flap
(DSAP) in 1 patient (1.6%), and a local keystone
perforator island flap in 1 patient (1.6%). Negative
pressure wound treatment (NPWT) was applied as an
intermediate stage before final closure of skin defects
in 35 patients (55.6%).

Nerve injuries were identified in 14 patients
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(22.2%). Suprascapular nerve injuries classified
as neurotmesis were found in 9 patients (14.3%),
axillary nerve injuries classified as neurotmesis were
diagnosed in 4 patients (6.3%), and 3 patients (4.8%)
had axillary nerve injuries classified as axonotmesis.
One patient (1.6%) sustained a brachial plexus injury
in the subclavian region, predominantly affecting the
median and ulnar nerves (Fig. 6).

Major vascular injuries requiring surgical
intervention were recorded in 3 patients (4.8%),
according to accompanying medical documentation.
In 2 patients (3.2%), the axillary artery was injured,
in 1 patient (1.6%), the axillary vein was injured. Two
patients (3.2%) developed post-traumatic aneurysms
of the axillary artery, requiring further surgical
treatment (endovascular stenting).

Discussion

Combat-related injuries of the shoulder girdle
involving fractures of the scapula and clavicle are
of particular clinical interest because they differ
significantly from peacetime injuries and therefore
require alternative approaches to classification and
diagnosis. A review of the literature reveals that
shoulder girdle injuries with gunshot fractures of
the clavicle and scapula are relatively common.
According to O. Loskutov, among 1,809 wounded
military personnel with gunshot wounds, gunshot
fractures were present in 31.5% of cases, with
fractures of the scapula and clavicle identified in
14.7% of patients [13]. Owens et al. reported clavicle
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Fig. 4. Age distribution of patients with combat-related surgical trauma of the shoulder girdle.
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A

Fig. 6. Intraoperative image of a brachial plexus
injury in the subclavian region, predominantly
affecting the median and ulnar nerves.
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Fig. 5. Gunshot wounds of the shoulder girdle.

fractures in 13 military personnel (6 open fractures
[1.3%] and 7 closed fractures [1.5%]), accounting for
2.8% of upper limb injuries, while scapular fractures
(4 closed [0.9%] and 28 open [6.1%]) were found in 32
military personnel, accounting for 6.9% of upper limb
injuries among U.S. military personnel during the
armed conflicts in Iraq and Afghanistan [14]. Similar
data are reported by other researchers. Tahtabasi et
al. described 8 cases (7.8%) of scapular fractures (6
open [5.8%] and 2 closed [1.9%]) sustained during the
civil war in Somalia [15]. Roberts D.C. et al. inform
about 44 scapular fractures (7.7%) among 572
upper limb fractures sustained by United Kingdom
military personnel over 10 years of participation
in combat operations in Iraq and Afghanistan. The
authors emphasized that scapular fractures occur
20 times more frequently in military personnel
compared to the civilian population. The use of
personal protective equipment (body armor, helmets,
ballistic eyewear) significantly influences the injury
distribution, making limbs among the least protected
anatomical regions [19]. However, the collection
of comprehensive statistics in combat conditions
is often challenging, which limits the accuracy of
available epidemiological data.

Existing classifications of clavicle and scapula
fractures are usually based on anatomical localization
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and the number of fragments; however, most do not
take into account the specific nature of combat
injuries. The situation is further complicated by
the multi-structural nature of these injuries, with
simultaneous extensive damage to bone, muscle,
tendon, joint, and nerve tissues. In our study, we
used the AO/OTA fracture classification (2018
edition), which provides a two-level approach. The
first level defines the anatomical location of the
fracture, which is especially relevant in cases of
multi-structural injuries. The second level further
specifies each fracture location. Scapular fractures
are designated as number 14 and classified as intra-
articular segment fractures (F), with FO including all
fractures of the articular segment, F1 representing
simple fractures with two major fragments, and F2
representing comminuted fractures of the articular
segment. Fractures of the scapular body (B) are
divided into B1 (simple fractures with two or fewer
major fragments) and B2 (comminuted fractures with
more than three fragments). Fractures of the scapular
processes (P) include P1 (coracoid process fractures),
P2 (acromion process fractures), and P3 (combined
fractures of both processes) [8]. Clavicle fractures are
designated as number 15 and are classified as fractures
of the proximal (medial) segment (15.1), diaphyseal
fractures (15.2), and distal (lateral) segment fractures
(15.3) [16].

Bone tissue injuries with defect formation
represent one of the most significant challenges
in combat trauma. According to the literature, the
frequency of bone defects in patients with combat-
related limb injuries ranges from 5.95% to 76% [17,
1]. In our study, bone defects were identified in 68.3%
of patients, with an average defect length of 4.7+3.8
cm. Bone defects resulting from combat trauma differ
markedly from those sustained in peacetime due to
higher contamination and associated soft tissue
damage. This significantly complicates the recovery
process and requires considerable surgical and
resource expenditures.

According to S. Strafun et al, the need for soft
tissue reconstruction in patients with gunshot
injuries of the shoulder arose in 27.9% of cases, while
shoulder muscle reconstruction was required in
only 3.7% [4]. Muscle tissue is highly sensitive to the
cavitation effects of the temporary pulsating cavity
generated by high-velocity projectiles, resulting in
extensive destruction not only of soft tissues but also
of bone structures, with the introduction of foreign
material and microbial contamination, complicating
the healing process.

Injuries to the suprascapular and axillary nerves
resulting from gunshot fractures of the scapula
represent a serious complication, significantly
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impairing shoulder joint function. However, the
available literature lacks reliable statistical data on
the prevalence of such injuries, complicating the
selection of reconstructive treatment strategies.

Vascular injuries are observed more frequently in
modern conflicts compared to previous wars. This
is due to improved evacuation procedures, timely
application of tourniquets, and more effective
prehospital care. According to the literature, injuries
to major vessels account for 2.8-8% of combat-related
injuries and remain an important cause of mortality
both on the battlefield and during evacuation [18].

Gunshot wounds are characterized by severe
tissue destruction, deep contamination, and frequent
infectious complications, leading to prolonged
healing times compared to other types of injuries. Our
findings confirm that combat-related surgical trauma
of the shoulder girdle is multi-structural in nature,
involving damage to bones, soft tissues, tendons,
nerves, and vessels, and requiring a multidisciplinary
treatment approach.

Conclusions

Based on surgical treatment of 63 patients with
combat-related injuries of the shoulder girdle, several
key conclusions can be made:

1. Injury structure. Most patients (98.4%) were
males, and injuries were almost equally distributed
between the right (46.1%) and left (53.9%) shoulder
girdles. Injuries were most often caused by gunshot
wounds (55.6%) and mine-blast trauma (20.6%).

2. Types of injuries. The most common were
fractures and dislocations of the clavicular joints
(44.4%), fractures of the scapula (27.0%), and
combined injuries of the clavicle and scapula (28.6%),
confirming the multi-structural nature of shoulder
girdle combat injuries.

3. Bone defects. Bone defects were identified
in 68.3% of patients. The mean defect length was
4.7 + 3.8 cm, indicating the severity of these injuries
and the need for complex reconstructive treatment.
The issue of bone defect reconstruction in combat-
related injuries remains relevant and warrants further
research.

4. Soft tissue and nerve injuries. Muscle injuries
were observed in 85.7% of patients, most commonly
affecting the deltoid, supraspinatus, and infraspinatus
muscles. Peripheral nerve injuries were identified
in 22.2% of patients, predominantly involving the
suprascapular and axillary nerves, which significantly
impacts functional treatment outcomes.

5. Vascular injuries. Injuries to major vessels
(axillary artery and vein) were diagnosed in 4.8%




of patients, requiring urgent surgical intervention,
including endovascular reconstruction in cases of
post-traumatic aneurysms.
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AHaNi3 XapakTepy Ta TAXKKOCTi YIIKOJKE€Hb y Mani€eHTiB i3 00HOBOIO
Xipypri4HoOIO TPAaBMOIO HAAILIi99A

Jonzononos O.B.1, bespyuenxo C. 0.'02, Jinuenxo B.B.!, 3ansro I.C.!, Bopona A.O."
IV dncmumym mpaemamonozii ma opmonedii HAMH Yxpainu»

Pe3stome. Akmyanvnicmo. 32i010 3 Pi3HUMU OOCIIONCCHHAMU, YIULKOONCeHHA KiHli-
80K, Cnpuyuneni 00H08UMU MPABMAMU, CMAHOBAMb 610 44 00 70% 6i0 ycix mpaem
0nopPHO-PYx06020 anapamy. Mema 00caioncenua. IIpoananisyeamu YukoOIeHms 6
nayienmis i3 00106010 XiPYPeiuHO0 MPABMON HAONNIMYA, AKI OMPUMANY XIDYpeiuHe
JAiKyeanna. Mamepianu i memoou. [IpogedeHo pempocnexmuHull anania Xipypeiu-
1020 MKY8ans 733 nayienmis i3 001106010 Xipyp2iunor mpaemoio Kinyieok: 378 na-
yienmie (51,6%) 3 mpaemoro 6epxHvoi ma 355 (48,4%) 3 mpasmoro HUICHb0I Kinyisxu,
AKI nepedysany Ha cmauionapromy JiKY8anHs y i00LeHHI 8ANCKOT NOAICMPYKMYPHOT
mpasmu IV ducmumym mpasmamonozii ma opmonedii HAMH Ykpainu» 3 01 cepn-
na 2022 poky no 31 epyous 2024 poxy. Pe3yavmamu. Y nepioo 3 cepnua 2022 no
2pydens 2024 poky nposedero xipypeiure aikysana 63 nayienmis 3 60108010 Xipyp-
21UHOI0 MPABMOIO OINAHKU HAONAIUUA, WO CIMAHOBUMb 8,0% 610 YCiXx Mpasm 6epXHIX
Mma HUNCHIX KiHYyisok ma 10,7% 610 mpasm 8epxHix kinyieox. Cepednill 8ix nayieHmis
cmanosus 34,7+8,1 poxie. 3a munom Yurooxerns Kyibv06i nopanenus 0yiu 6 35 na-
yienmie (55,0%), MiHHO-8U0OYX08] nopanenns —y 13 nayienmie (20,6%), inuii yuro-
0xcernn cmanosuau 8 sunadxie (12,7%), ockonkosi nopanenns — 4 nayienma (6,3%),
ATII - 3 nayienma (4,8%). 3a roxanizayiero nepenromie navyienmu 6yau po3nooiieni na
3 epynu: nepenomu ma usuxu Cy2ro0ie kuouuyi — 28 nayicumis (44,4%), neperomu
aonamxu (I 2pyna) — 17 nayicumis (27,0%) ma KoMmOiHo8aNi neperomu Kouuyi ma
aonamxu (LI 2pyna) — 18 nayicnmis (28,6%). Jedexmu Kicmrxo8oi mranunu cnoc-
mepizanu 6 43 nayienmis (68,3%), cepednsa dosicura depexmy cxaana — 4,7+3,8 cu.
Boznenanvui panu m’AKux mxanumn 3 NOUKOONEeHHAM M 4316 Md CYXOIUNKIE OYIU 6
54 nayienmie (85,7%). Howkooxenns nepeie oyau 6 14 nayienmis (22,2%). Yuikoo-
HCCHHA MAICMPANLHUX CYOUH, WO NPUSBEAU 00 XiDYD2iuN020 JKYEANHSA, 321010 0AHUX
CYnPoeooACY10u0i oKymenmayii, cnocmepizary y 3 navienmie (4,8%). Bucnoexu.
Ananiz 6010601 Xipypziunoi mpaemu OiNAHKY HAONMYA NOKA3AE BUCOKY YACMOMY
ROMCMPYKMYPHUX YULKOONCEH, 30KPeMa ) w0a08iKi8 npaye3damnozo 6iky (96,8%),
w0 nompeoyms CKAaoH020 Xipyp2iuno20 6mpyuanis ma mpueano2o 6i0H061eHHA.
Hatinowupenimumu 0y1u neperomu kuovuyi ma sonamu (44,4% i 27,0% 6ionosio-
HO), a4 MAaKoN YuKoowcenns m’a3ie (85,7%) i nepeie (22,2%), uwjo 3Hauno YCKAaA0HIO-
10Mb MKYBANHA Ma Peadinimayir nayieHmis.

Knmouoei croea. Bepxua Kinyiexa, 602Hendnvki nepearomu, 601oea mpasma, Jo-
namxa, KioUUYa, NaAewosull cy2no0, Xipypiumne AiKy8anns, peKoncmpyKmugHo-6io-
HOBMI onepayii.
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ToraibHE €HAOIPOTE3YBAHHA Ky/IBIIOBOTO CYII00a
IIiCJIA IIEPEIOMiB Ky/IbIIOBOI 3aIIaJUHH

Topuunceruii B.I1."™2, Jlabax AL’

Pe3tome. Akmyanvnicmo. Hacnioxu nepesomie Kyavul060i 3anaounu ) OLbuoc-
mi 6UNAOKI6 NPOABAAIOMbCA KOKCAPMPOIOM Ma/A00 ACenMUUHUM HEKDOIOM 207106KU
cmeznogoi Kicmxu. OOHUM 13 HAUBANCIUBTUUUX NUMAHD € UeHMPAUIL WMYUHOT K)Ib-
UL0B0T 3aNaA0UHU, WO 3ANCHCUMb 610 AHAMOMIUHUX YM06. Mema. [Iposecmu anani3 pe-
3)IbMAMi6 MOMALLHO20 eHOONPOME3Y8anHA KYAbl06020 cy2noba (TEIIKC) y nayicH-
mig 3 HACAIOKAMU NEePENOMIE KYAbUO0B0I 3anaounl, NOPieHAMU PYHKUIOHANLHE De-
3Y6MAMU 8 3ANeHHOCI 810 CKAAOHOCIE YeHmpPayii auemaoyaaprozo KOMNoHenma.
Mamepian i memoou. 70 nayicnumis ixom 24 — 67 poxie 3 HACIIOKAMU Neperomis
KYAo1060i 3anaounu, axum euxonaru TEIIKC, 0yau po3oinewni wa 06i epynu: I epyna
(31 6unaodox), uenmpayis auemadyaipro20 KOMNOHeHMa He SUKIUKAAA NPOOSeM;
II epyna (39 eunadxis), uenmpayis ayemaoyaiprozo KOMNOHeHma eHoonpome3a
Oyna MmexHiuno CKkAaono010. OyinKa PYHKYIOHANOHUX De3YIbmamie 0Yada npogedenda y
gcix nayicumis y mepmin 2 — 15 poxie 3 suxopucmannam Harris Hip Score (HHS). Pe-
3yavmamu. Buxionuti cman nayienmis I 2pynu 3a HHS 68 00cmogipno kpaujum i cma-
noeug 55,7 + 11,7 6aru npomu 35,9 = 10,4 oanie y nayicumie I 2pynu (p < 0,001;
0sosubiprosuii t-mecm). Pegyasmamu TEIIKC y nayienmie I 2pynu 0Yau maxox 00c-
mogipno Kpawumu (p = 0,026; 080subiprosuii t-mecm), Hix y nayicnmie Il 2pynu
(94,3 £ 4,6 npomu 90,6 £ 8,7 6anis). OOHAK 8PAXYBANHA MIHIMANEHO KAIHIYHO 3HAY)-
wyoi 3minu (MCID) ona HHS c6i0uun0 npo Kainiuno nesnauyuy)y pisnuyo. 3aKiouenns.
Toune 6i0H0BACHHA AHAMOMIT, 0COOIUB0 uenmpa pomayii Kyavui06020 cy2a00a — K-
406U gﬁommop YCNixy, wyo 3aoe3neuye yeniuire gﬁy%monyeaﬂﬁﬂ endonpomesd, 61u-
8a€ HA 11020 CMAOINLHICMb, OIOMEXAHIKY M A3I6 T MPUBANICIG CYHCOU IMNAaAMA. 3AC-
MOCYBAMHA IHOUBIOYANLH020 Ma Oupeperyiliosarno2o nioxody 00 TEIIKC y nayienmis 3
HACHOKAMU NEePEeOMIB KYAbULOBOT 3anadunis 0036044€ OMPUMAamMu 000pi ma Gi0MiHHI
AnAMOMO-PYHKYIOHALLHE De3YIbMamit JKY8aAHHS, cepeoni 3nauenns axux 3a Harris
Hip Score nepesuugyroms 90 giocomiie.

Knouoegi croea: nepenom Kyavui060i 3anaouni, momanshe eHoonpome3y8ars
KYbU08020 CY2100a, Uenmp Pomauii Kyasuo8020 Cy21004.

Beryn

[IepeoMu KyJabLIOBOI 3alaJUHU B IIEPEBAKHIN
OinpIIOCTi BUMA/KIB BUHUKAIOTH BHACIIZOK BHCOKO-
EHEPreTUYHO! TPABMU — JAOPOKHBO-TPAHCIOPTHA
IpUrofa abo majiHHAg 3 BUCOTHU i CTBOPIOIOTh 3HAYHI
TPYAHOLI I KOHCEPBATUBHOI'O UM XipypriuHOIO Ji-
KyBaHHA. YCIIX JIIKYBAHHA TAKUX IEPEJOMIB MOJIATAE
Yy PAHHBOMY T4 MAKCUMAaJIbHO TOYHOMY BiJJHOBJIECHHI
KOHI'PYEHTHOCTI KY/IbIIOBOT 3AM1A/{UHU Td AKHANIIBU/-
mOTro Mouarky peabimiranii [1]. Bucokoeneprernyni
TPABMU YACTO € IOEAHAHUMU i COMATUYHUN CTAH
XBOPOTO HE 3dBAK/IU JO3BOJIAE BUKOHATH OLIEPATUBHE
BTPYYAHHA Y HANOIWKUI TEpMiHM IiCIA TpaBMu i 3

B Topuumcoruii B.IL., victorch@ua.fm
IV dnemumym mpasmamonozii ma opmoneoii HAMH Ypainu», Yipaina,
Kuis

IVIMHOM 4aCy XipypriuHe BTPy4YaHHS 3 BiJIHOBJICHHS
KOHI'PYEHTHOCT] KYJbIIOBOI 3AMaJUHU Ta YCYHEHHSA
aedopmanin crae npoodnemarnyHuM. Kpim toro, me-
pesIoM KyJIbIIOBOI 3aIaJMHU HABITbh IPH i€ATbHOMY
ii BIZIHOBJICHHI, y NEPEBAXKHIN OiNbIIOCTI BUIA/KIB,
IPU3BOAUTD ;O PO3BUTKY KOKCAPTPO3d 400 ACENTHY-
HOT'O HEKPO3Y T'OJIOBKK CTEI'HOBOI KiCTKH, IO i CTBO-
pro€ moTpedy y 3aMiHi KyJAbIIOBOTO CyIJ00a IITYY-
HUM B PaHHI TEpMiHM YU BiATEpPMiHOBAHO [2]. 3riA-
HO JocnijpkeHHsd, nposeaenoro Rollmann ME r1a in.
[3] y Han6uwkui 2,7 poKiB MiC/ag TPABMU KyJIbIIOBOi
sanaguHu 20 % NanieHTiB NOTPe6YITh TOTAIBHOIO
€HJONPOTE3yBAaHHA KynbmoBoro cyrnoba (TEIKC) i
1151 KITBKICTh 361TBIYETHCS MOPOKY HA 6,1 % B 3a/EK-
HOCTI BiJ CTyIeHs 3aMUIKOBOI AeopManii Kyabuio-
BOi 3anaguHu. Matta J.M. [4] Ta Tonetti J [5] BKa3yioTh
Ha OPAMY 3AJEKHICT TEPMiHIB €HIAONPOTE3YBAHHA
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Bi/l TOYHOCTi BiIHOBJIEHHS KOHI'PYEHTHOCTI KYJIbIIO-
BOT 34Ia/IMHHU.

TEIKC micng mepenomy KyJabIIOBOI 3aIIafUHU
MOzKe OYTH BUKIMKOM I Xipypra-opTonesia. Y 4acTu-
Hi Bunajkis crangaptae TEIKC 3paTHe 326e3me4uTh
JOCTATHBO IO3UTUBHI PE3YAbTATHU. IHIIA YaCTUHA BU-
a/iKiB OTPEOye HECTAHAAPTHUX XiPYPIiuHUX pilleHb
yepes JOCTATHIN MepeliK YCKIaAHIOIYNX MOMEHTIB:
iH(eKuiHniT Mporec, HAABHICTh 3ATUIIKOBOI iedop-
Marlii Ta3a Ta KyJIbLIOBOI 3aIaMHU, BTPATA KiCTKOBOI
MaCH KyJbLIOBOI 3aMa/[MHU, HEKOHCOiZOBAHI IEpe-
JIOMH, OCTEOHEKPO3 KiCTKOBUX (PPATMEHTIB, HAIBHICTD
METAIEBUX KOHCTPYKIiN 460 X 3aIMUIKIB, reTepoTo-
IiyHa OCU(iKallifl, TOMKOAKEHHA CIJHUYHOTO HEPBA.
Yce 1€ BUKIMKAE NOTPEOY Y HETUIIOBUX JOCTYIIAX,
34CTOCYBAHH{ CIIEIiabHUX KOHCTPYKIIIN arierady-
JIAPHUX KOMIIOHEHTIB [IPOTE3d, BUKOHAHHA KiCTKOBOI
ITACTUKY ieeKTiB. [Ipyn HEMOKINBOCTI MOKIAAATUCA
Ha BHYTPIIIHI aHATOMiYHi OpiEHTUPH I TIPABUIbHOL
iMIIanTanii anerabynrapHOrO KOMIIOHEHTA IIPOTE3d
T4 BIJHOBJIEHHA LEHTPY POTALii Ky/JIbIIOBOI'O CYI100a
JOLIBHO BUKOPUCTOBYBATH HABiralinHi cucremMu. B
OKPEMUX BUIIA/IKAX JOL{IbHE BUKOHAHHA MiATOTOBYUX
XipypriYHuX BTPY4aHb HE Ti/IbKM B AIIAHI YIIKOKCH-
H, aJ1€ 1 KOPEKIlii MapaaiTHYHOI CTOIH IIPU HE3BOPOT-
HOMY YIIKO/PKEHHI CiIHUYHOTO HepBa [6].

Taxum YMHOM, HACIIIKY IEPETOMIB KyIbIIOBO]T 34-
[aJUHN IPEJCTaBAEH] ABOMA OCHOBHUMU BapiaHTa-
MH: HOPMAlbHA 400 MAiKe HOPMaJIbHA TONOIpadis
KYJIBIIOBOT 3aMa/IUHU, KOIM IEHTPallif aleTadymsp-
HOI'O KOMIIOHEHTA HE BUKJIUKAE NPOOJIEM; 3MiHEHA
Tonorpadid KyabmoOBOi 3aMaAMHN T4 BTPATA AHATO-
MiYHUX OPi€HTHUPiB, KOIN 1IEHTPALlil AeTA0yIAPHO-
I'O KOMIIOHEHTA €HIONPOTE3a € TEXHIYHO CKIAJHOIO.
Bipnosigno, pesyasratn TEIIKC y manientis nux
JIBOX TI'PYyI MOBUHHI Biipi3HATHCE. OfHAK MOJIOHUX
[OPIBHANBHUX JOCI/KEHD B JIiTEPATypi HAM BiJHAN-
TU HE BJAJI0Ch.

Mera. [IpoBecTu anaxi3 pe3yabTariB TOTaJIbHOI'O
€H/IONPOTE3YBAHHA KYJIBIIOBOIO CYII004 y NAIi€HTIB
3 HACTiJKAMU IIEPEIOMIB KYJIbIIOBOI 3allajuHU, IO-
PiBHATH (PYHKI{OHAIbHI PE3YIbTATH B 3AJIEKHOCTI BiJy
CKJI4HOCTI NEeHTpalii aieTabyJIapHOro KOMIIOHEHTA.

Marepian ta MmeToau

Jlane [ocHipKeHHA BKIIOYA€ AHANI3 DPE3yibra-
TiB JikyBaHHA 70 ManieHTiB 3 HACKIAKAMU IEPEIO-
MiB KyJIbIIOBOI 3amaguHu, akuM B ymoBax JY «TO
HAMHY»> npotarom 2010 — 2022 pokis Oys10 BUKO-
HaHe TEIIKC. JocnipxeHHa cxBaneHe BueHow pagon
IV (ITO HAMHY», 11010 npoBei€HHS BiiIOBi/IAJIO0 3a-
cajaM TenbCUHCBHKOT Jexnapanii 3 npas JIOAUHU Ta
BUMOT'AM JIOKQJIBHOTO KoMiTeTy 3 6ioetuxu. Indop-
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MOBAHA 3r0/la OTPUMAHA BiJj yCiX nanieHTis. luzain
JOCIJUKEHHA: Cepid BUNIAJKIB, ITapANEIbHi IPYIH, pPe-
TPOCIEKTUBHUY aHAJIi3.

Bik marienTiB cranosuB 24 — 67 poxiB. Y0JOBIKIB
6yno 68 (97,1 %), xkiHoK — 2 (2,9 %). BinbIIo0 YacTu-
HOIO HACJIJKU TEPEIOMiB KyIbIIOBOI 3dNaJUHN OYIH
NPEJCTABIEH] MEPENIOMaMu 3a4HbOI CTiHKU (27 i30-
JIbOBaHi Ta 19 moexHaHi 3 mepenroMamu 33 HbBOI KO-
JIOHM) 3 BUBUXOM T'OJIOBKM CTETHOBOI KiCTKU — Yy 23
BUNAAKaX. Hacmifku nonepeyHunx nepeaomis Mu CIo-
crepiranu y 24 sunajkax. B nepeBaxHin 6i1pmocTi Bu-
najxis (98 %) nepBUHHE JiKyBAaHHA OYJIO IPOBEAEHE
B {HIIMX MEJUYHUX 3aKI4/1aX: KOHCEPBATUBHE — y 31
BUNAAKY (44,3 %), Xipypriune (BiiKpuTa pernosuLig ta
BHYTpimHA (ikcania nepenromy) —y 39 (55,7 %). YV 14
naniexTis B ymosax /1Y {TO HAMHY» 6ynu nposefieHi
IiArOTOBYI ONEPATUBHI BTPYYAHHS, 4 CAME: BU/IAICHHA
MeTaneBuX (PiKCATOPIiB, PE3EKIlif TONOBKU CTETHOBOI
KICTKM TIpU iH(QEKIINHUX YCKIAAHEHHAX, HEBPOJIi3
CIIHMYHOIO HEPBA, MiOTEHAOTPAHCIIO3ULIIT IIPU M1Apa-
niTHYHiA croni. TepMiHM Bifjy MOMEHTY TPABMU 10 €H-
JIOTIPOTE3YBAHHS CKIAAIN Biff 6 MiCsAIliB 10 27 POKIB.
OCHOBHA KiIBKICTb €HAONPOTE3YBAHDb OyNa BUKOHAHA
3 BUKOPUCTAHHAM IEPEAHbO-IATEPANBHOIO AOCTYIY
Hardinge 460 3aaHbO-1aTEPANBLHOTO foCTyny Kocher
— Langenbeck, ko mij 9ac eHgonpore3yBaHHa Oynaa
noTpeda y BiIHOBIEHHI 3aJHBOI KOJOHM, BU/IAJICHHI
METANEBOro (PiKCaTOpa UM PeBidil CiTHUIHOTO HEPBA.

[TanienTn 6ynu pONO3AiNEH] HA 1Bi IPYIIM HE3AIEK-
HO BiJ aHaTOMIl niepesomy. ITogin rpyHTYyBaBCA HA TO-
norpaii Kynpmosoi 3anagunu. Jo I KiiHidHOi rpynu
(31 BUMAJOK) YBIMILIN MALiEHTH 3 HOPMAIbHOIO 460
MaJDKe HOPMAJIBHOIO TONOIPA(i€io KyJAblIOBOI 3aIa-
JIMHU, KOIU LEHTPALiA aneTabylIapHOro KOMIIOHEHTA
He BUKIMKana npobuem. Jlo 1I xniniynoi rpymu (39
BUII4/IKiB) BKJIIOYEHO MAIi€HTIB 31 3MiHEHOIO TOIIOT'PA-
(bi€1o KyJIbImOBOI 3AIAJMHN T4 BTPATOI0 dHATOMiYHUX
Opi€HTUPIB, KO LEHTPALLiA AL[E€TAOYIAPHOTO KOMIIO-
HEHTA EH/0NPOoTE3d OyIa TEXHIUYHO CKIAIHOIO.

Oninka (PyHKIIOHANTPHUX PE3YAbTATiB Oy/Id IPOBE-
JIeHa y BCiX MauieHTiB B TepMiH 2 — 15 POKiB 3 BUKO-
pucrannaM Harris Hip Score (HHS) [7]. Yncnosi gani
BHOCHJIM B €JIEKTPOHHY TA0/IULIO0, BUPAXOBYBAIH OIIH-
COBY CTATUCTHUKY. PI3HUIIIO MiX CepeHIMU OLiHIOBAIN
B MEKaxX KOXHOI Ipynu (IapHUil t-T€CT) Ta MIK I'py-
aMu (HemapHu# t-TecT) npu piBHi 3HaYnMocCTi 0,05.
Bci ob4ucnennsa nposopunu B nporpami Excel-13 i3
34CTOCYBAHHAM HA/JAHOTO MAKETY IIPOrPAM.

PesynpraTi

[ToKka3aHHAM IO €HAONPOTE3YBAHHA KYJIbLIIOBOTO
Cyra106a y XBOPUX 3 HACHIKAMH [EPEIOMIB KYJIbIIO-
BOI 3aMaiuHK Oy/IN MOCTTPABMATUYHUI KOKCAPTPO3,
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ACENTUYHUN HEKPO3 T'OJIOBKU CTETHOBOT KiCTKH, CTiil-
KU MEIUKAMEHTO3AIEKHUN 60IbOBUI CUHAPOM, HE-
MOJK/JIUBICTh HABAHTAKEHHS KiHI[iBKM, 3HAYHE OOMeE-
KEHHS PYXiB B KYJIbIIOBOMY CYIJIO0I.

[IpoBeseHuil aHaxi3 NiKyBaHHA MALi€HTIB 3 HAC-
JIJKAMU IIEPENIOMiB KyJIbIIOBOI 3aIaJVHKU I10KA34B,
110 V BUMAJIKAX [IEPEIOMIB i3 HE3HAYHUM 3MII[CHHAM
VJIAMKIiB, JIKYBAHHA AKUX IIPOBOJMJIOCH KOHCEPBA-
TUBHO, 4 TAKOXK Y XBOPUX, AKUM OyJId BUKOHAHA BiJIK-
puTa perno3uLlig Ta BHyTpimHA (ikcauid nepeaomy 3
4/ICKBATHUM BiJTHOBJICHHAM LIiCHOCT] KyJIbIIOBOI 3a-
I4INHH, €HJJONPOTE3YBAHHA KYJIbIIOBOTO CYI1064 32-
rajoM He OyJ10 npodaeMaTuuHuM. TexHiuHi 0c06IH-
BOCTi ONEPALil y TAKUX BUIIAAKAX OyIu OO6YMOBIIEH]
3MiHOIO AHATOMii M'IKMX TKAHWH, IOB'A34HUX 3 MOTE-
peaHiMU onepanigMu 2460 HAABHICTIO TETEPOTONIYHOT
ocuikamii.

Y BUMAJIKaX [EPENIOMIB 3aJHbOI CTIHKU KY/bIIOBOI
3AMAJIMHY 3 TIBUBUXOM UM BUBUXOM TI'OJIOBKHM CTET-
HOBOI KiCTKM BHHHK4JId IOTPE6GA Y CTBOPEHHI YMOB
A1 HaZlifHOI (pikcanii aneTabyaapHOro KOMIIOHEHTA
IPOTE3Q, MO AOCATAIOCH MUIAXOM 3aMillleHHA e eK-
Ty KiCTKOBUM ayTOTPAHCIUIAHTATOM 3 BHJAJICHOI IO-
JIOBKM CTETHOBOI KiCTKM 2400 iMIUIAHTAILli] YaIIKU IPO-
TE3d 3 AyTMEHTOM BiJNIOBIIHOIO PO3Mipy. 3BAXKAIOUN
Ha T€, MO OiIbIMICTh HAMMX NALi€HTIB OYIN JIOAbMU
MOJIOZIOT'O Td CEPEAHBOrO BiKy, MU BiJi/JaBaJIN [IEPEBaA-
I'y BUKOHAHHIO KiCTKOBOI ayToIuacTuku. Ciij 3a3Ha-
YUTH, [0 IPU TAKUX IEPEIOMAX 4dCTO CIOCTEpira-
JIaCh KOHCOMiIALid Bif7TaMaHOTO (PPArMeHTa 3a/JHbO]
CTiHKHU KYJIbIIOBOI 3aIIaJUHN BUIE MiCIlg IIEPEIOMA.
B Takux BUIAJKAX MU HE BBAKAJIU 32 JOLIJIBHE BU-
JANATH TAKUH (DPATMEHT, 4 BUKOPUCTOBYBANIU KOO
AK JIOJATKOBY OIOPY /I IMILIAHTATY T4 PO3MIIyBa-
N1 KiCTKOBUM ayTOTPAHCIUIAHTAT MiX HEBIpHO KOH-
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COMiZIOBAHUM (PPAIMEHTOM T4 YALIKOIO NIPOTE3Q, [0
MOKE OYTH IPOAEMOHCTPOBAHO HACTYIIHUM KIiHi4-
HUM [IPUKIAIOM.

[TanienT BikOM 53 poxu, OyB rOCIiTANi30BAHUN Ye-
pes3 1,5 poxu mic/ig KOHCEPBATUBHOTO JIKYBAHHS T1€-
penomy 3aJHbO1 CTiHKU IIPABOi KYJIbIIOBOI 3aI1a/INHN
3 BUBUXOM T'OJIOBKU CTETHOBOI KiCTKHU (puc. 1- A b).
JlocTynl mepeAHbO-TATEPANBHUY; THCAT MOOiizanii
IPOKCUMAJIbHOTO Bi/iIiIy CTETHOBOI KiCTKU BUKOHA-
JI1 OCTEOTOMIIO IMUUKHU CTEIHOBOI KiCTKU T4 BUJAJIN-
71 TONOBKY. Kynbmosa 3amajuHa Ta AedeKT 3aHbOi
CTiHKM Oy/1M MOBHICTIO OYMINEHi BiJi PyOLIEBUX TKA-
HUH, IO 03BOJIMJIO Bi3yani3yBaTu (PParMeHT 3aAHHO]
CTiHKH, IKUH OYB 3POLIEHUI 3 TA30BOI0 KiCTKOI. I10-
NEPEJHIO MiTOTOBKY 3aMajuHKu (PpE3aMu IPOBEIH,
OpIEHTYIOUMCh Ha 30€peXeHi BHYTPINIHI OpieHTHPH
— (birypy 1031 Ta NONEPEYHY 3B’A3KY KYJIbIIOBOI 3a-
najuHu. Po3Mip 3anajuHy BU3HAYAIN BiANOBIAHO 10
il KayZanabHO-KPAHiaIbHOIO Biffiny. 3 pe3eKTOBAHO]
TOJIOBKM CTETHOBOI KiCTKH MiATOTYBAIM TPAHCIUIAH-
TAT BiANOBiAHOI (OPMHU Ta PO3MIpiB, pO3MiCTHIN
MOT0 HUKYE (PPATMEHTY 33/IHBOI CTIHKH, TAK 106 BiH
IIIBHO NPUJIATAB 0 HHOI'O T4 0 KYJbLIOBOI 3ama-
AnHU. Tpancmiantar (ikCyBaIum A0 Ta30BOI KiCTKH
JABOMA IIapaje/JbHUMU IBUHTAMU. [licig mOBTOPHOI
HiATOTOBKU KyJIBIIOBOI 3aNaUHU (DPE3AMU iMIUIAH-
TYBANMN OE3LEMEHTHUN alETA0YIAPHUN KOMIIOHEHT
nporesa press fit. 3a3suuant po3mip nporesa OyB Ha
OJUH OinbpIIe BiJi OCTAHHBOI BUKOPUCTAHOI (Ppe3n
A1 JOCATHEHHA OiNbII HANIPYXKEHOTO CTAHY B CTBO-
peHilt cucTeMi — KyJIbIIOBA 3aIIaJiMHa, IPOTE3, TPAH-
CIUIAHTAT, I'BUHTH, (PPATMEHT 3aJAHLOI CTiHKHU. Crer-
HOBUII KOMIIOHEHT TPOTE3a OE3IEMEHTHUI press fit
(puc. 1-B).

Bisbr cKnagiHuM BUKIMKOM Ui Xipypra € iMIuIaH-

Puc. 1. TEIIKC y nanieHTa i3 HEBIpHO KOHCOMJOBAHUM IIEPETOMOM 33 IHbOI CTIHKU KYJIbIIOBO] 3a11aINHM.
A, b — peHTreHOorpamMmu Npasoro KyJabMOBOTO Cyrn00a, Mi/IBUBUX I'OJTOBKU CTETHOBOI KiCTKH.
B — pentrenorpama npasoro Ky/asmosoro cyrao6a micag TEITKC Ta KicTKOBOT ayTOIIACTUKY ie(EKTY
KYJIbIIOBOT 3AIIaINHH 13 BU/IATIEHOI TOJOBKY CTETHOBOI KiCTKH.




Tallig a1eTabynIIpHOro KOMIOHEHTA NIPOTE3d Y XBO-
pUX 3 HACTIAKAMY IOEJHAHUX MIEPEIOMIB KYIbIIOBOI
3AMAUHA — 33JJHbOI KOJOHU Ta 33JHBOI CTiHKH 200
IOIIEPEYHOTI0 IEePEIOMY Td 3aAHbOI CTiHKU. HacTym-
HUN KIHIYHUI NPUKIAJ LEMOHCTPYE PEHTIEHOIPA-
MU nanienra 48 pokis (puc. 2), AKUl 3BEPHYBCA i3
CKapraMy Ha 6iab B AUIAHII JiBOTO KYJIbLIIOBOTO CY-
171004, BiZICYTHICTb ONOPO3AATHOCTI KiHIIiBKM uepes
13 micanis micng pasmysanud B JTI1. Ha nonepeanix
€TaIaX JiKyBAHHA MALi€HTy OYI0 BAKOHAHO BiIKPUTY
PENO3UILI0 Td BHYTPIMHIO (PiKCALiI0 TA30BOT KiCTKH,
3rOIOM MeTaneBi (ikcatopu OyaM BUIy4YEHi uyepes
8 Micauis (3i caiB nanieHTa, MeAUYHA JOKYMEHTA-
nig BigcyrHa). Ha pentreHorpami BUABICHO HEBIPHO
KOHCOJIiZIOBAHUY IONEPEYHUN IEPENOM KYJIbIIOBOI
3aMainHU, 1eQEeKT 337HbO-BEPXHbOI YACTUHU CTiH-
KU, HAABHICTb METAJIEBOI'O I'BUHTA B M’ AKUX TKAHMHAX
JIAHKYA MaJIOTrO Tasy. B 1bOMY BUIIA/IKY MU 34CTOCY-
BAJIU NIE€PEHBO-TATEPAILHUN JOCTYII 10 KYJIbIIOBOI'O
cyrnoba 3a Hardinge. Bukonana nonepeansa miaro-
TOBKA KyJIBIIOBOI 3aIaJUHU (DpE3aMU 3 OPi€HTYBAH-
HAM HA 3QJIMIIKYU [T0NEPEYHOT 3B’A3KU KYJIbIIOBOT 3a-
naguay. [1icas BUKOHAHHA KiCTKOBOI ayTOIIACTUKU
TPAHCIUIAHTATOM 3 BUJAJICHOI T'OJIOBKU CTETHOBOI
KiCTKM Ta (pikcamii 1oro rsuHTAMu, 6y/1a NPOBEAEHA
IIOBTOPHA IiATOTOBKA 3ANAANHU (DPE3AMU Td IMILIAH-
TOBAHO OE3LEMEHTHUI ALETAOYNIAPHUI KOMIIOHEHT
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npotesa press fit. CrerHOBUIT KOMIIOHEHT NIPOTE3A —
6e3neMeHTHUI press fit. Mu He BBAXKANN 32 JOLIIbHE
BUJJAJIATU I'BUHT 3 AIIAHKU MaJIOTO Ta3y, TAK 4K BiH He
CTBOPIOBAB INEPEIIKOA JIA iIMIUIAHTAL{] YAIIKA IIPO-
Te3d i e noTpedyBano 6 BUKOHAHHA JO/ATKOBOI'O
JOCTYIIY, 10 3HAYHO 3611bIMUIO O TPUBAIICTD i TPaB-
MATHYHICTb ONEPATUBHOIO BTPYYaHHS.

34araJoM MU BBAKAEMO 32 HEOOXigHE BHUAAIATU
yCi monepesHbo BCTAHOBICHI METaJIeBi KOHCTPYKILL,
AKI MOTEHLIHO MOXYTb MEPEUIKOAKATU A/JCKBATHIN
iMITaHTanil aneTabyIApHOrO KOMIOHEHTA IMPOTE3A.
[Ipryomy, MU BifiIaeMO IepEBaAry JABOETAITHOMY OIle-
PATUBHOMY BTPYYaHHIO — CIIOYATKY BUJAJICHHA META-
neBUX (PiKCATOPIB i HACTYIHUM €TAIIOM IPOBOAUMO
(uepes 1,5 — 2 micani) TEITKC. Taxkuit nigxin smenmye
TPUBAIICTD i TPABMATUYHICTD ONIEPaLlii €HZONPOTE3Y-
BAHHfA, 4 TAKOX MMOBIDHICTb iH(EKLIMHUX YCKIA[-
HEHb [8,9)].

HarnaguuM npukaajoM € HACTYIHUN KIiHIYHUHA
BUNAZOK (puc. 3). Ilaumient 49 pokiB 3BepHyBCA i3
CKApraMy Ha IOCTiIMHUK 6i1b B AUIAHL JTiBOTO KyJb-
IIOBOT'O CyI1064, 0OMEKEHHA PYXiB, IOPYLUIEHHA OIIO-
PO34aTHOCTI KiHLIBKU. 9 MiCALliB TOMY CTaBCA IOIIE-
pEeYHUIT IePeJIOM KYJIbIIOBOT 3aIaJUHU, KU JIIKyBa-
11 Xipypriyno. Hactano 3pomeHHs y XubHOMY 10JI0-
skeHHi. TTicas obCTeXKEeHHSI BCTAHOBIEHO JIiarHO3: He-
BipHO KOHCOJIJOBAHUII MONEPEYHUN MEPEIOM JIiBOI

Puc. 2. HeBipHO KOHCOJIJOBAHNI IONEPEYHUI [IEPEIOM Ky/IbIIOBOT 3anaiuHu. CTaH mic/as HeBganol
Bigkpuroi penosutii Ta MOC. Bunyuenns ¢ikcatopis ta reunT, mo Mirpysas. TEITKC Ta muactuka
Ae(dEeKTy KyIbIIOBOi 3aaIMHUA (DPATMEHTOM BU/IAJI€HOI I'OJIOBKU CTEI'HOBOI KiCTKHU.
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KYJIBIIOBOI 3AIIJUHK 3 KPAOBUM Je(PEKTOM 33JHBO]
CTiHKM, HAABHICTb MeTaneBUX (ikcaropis. Ilepmum
€TAIOM Xipypri4yHoro JiKyBaHHsA BUKOHAHO BUAJICH-
HA METANEBUX (DIKCATOPIB TA PE3EKIIIIO TOJIOBKU CTET-
HOBOI KicTKHU. Yepes 4 micdani 6y10 nposejeHe 6ese-
menTHe TEITKC 3 KiCTKOBOIO ayTOITACTUKOIO Jie(eK-
T 3aJHbOI CTIHKM TPAHCIUIAHTATOM 3 KPHJIA TA30BOI
KiCTKH, AKUH 6Y/I10 (PiKCOBAHO I'BUHTAMM.

3HAYHi TEXHIYHi TPyAHOLII B XipypriyHOMY JOCTY-
i Ta iMIIanTanii aneradyaIpHOro KOMIOHEHTA IPO-
Te3a BUHMKAIM IPHU HACKJKAX IONEPEUHUX Iepe-
JIOMiB KYJIbLIOBOI 3aIaVHU i3 3HAYHUM 3MIilllCHHAM
KayZQJIbHOTO (PparMEHTA TA30BOI KiCTKU TA I'OJIOBKU
CTErHOBOI KiCTKU MejianbHO. Ha puc. 4 noxkasani Ko-
ii pEHTreHOrpaM KyJIbIOBOIO CYrJa004 NamieHTa 52
POKiB, AKMI 3BEPHYBCA i3 CKApraMu Ha Oinb B AiNAHL]
JBOT'O KYJIBIIOBOTO CYI/I004, 3HAYHE OOMEKEHHA Py-
XiB. XBOpUY XOJUTH 3 MUIUIIAMU, 3/IETKA HABAHTAXKYE
NiBy HOTY. B 1iBOMY Ky/JIbIIOBOMY CYI/I00i BUZHAYAETD-
Cs 3TUHAJIBHO-Bi/BifHA KOHTpaKkTypa. Ha peHrreno-
rpaMi — HEBIPHO KOHCOJiJJOBAHUI (32 PAXYHOK 3a/-
HbOTO BijIIi/Iy) IONEPEYHUN TIEPEIOM JIiBOI KYJIbIIO-
BOI 3aIIaIMHU 31 3MilIEHHIM T'OJIOBKH CTE€IHOBOI KiCT-
k1 MegianbHo. Onepaniga (TEIIKC) 6yna BukoHana 3
BUKOPUCTAHHAM IIEPEAHbO-IATEPAIBHOIO AOCTYIIA
0 KyZIbIIOBOIO Cyrao6a. Cnovarky 6yna nmposejeHa
NO/BINHA CErMEHTAPHA OCTEOTOMid WMUNKH, (ppar-
MEHTALIi T4 BUJAJICHHS T'OJOBKM CTEI'HOBOI KiCTKH.
Bisyanisamig KyabmoBOi 3amajuHM BUABWIA HasAB-
HiCTb KOHCOJiJALi] 32 paXYHOK 11 3aHiX Bifainis. s
320€31eYeHHS JOCTATHOI KiCTKOBOI MACH B JAIMAHIL
KYJIbIIOBOT 3alIa/JUHU BUKOHAJIU KiCTKOBY ayTOILIAC-
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TUKY Jie(eKTa 3aIaANHN NOAPIOHEHUMY TPAHCILIAH-
TATAMHU 13 BUAAJIEHOI I'OJOBKU Ta HMIUHKU CTErHOBOI
KiCTKM; TiC/Is 1X iMIAKIIT TiATOTYBAIN KiCTKOBE JIOXKE
(dpesamMu T4 IMIUIAHTYBAIN OE3LEMEHTHUI a1leTady-
JAPHUH KOMIIOHEHT IpoTe3d. OpieHTUPOM A iMII-
JMaHTanii 6yB 30BHIIIHIN Kpall KyJbIIOBOI 3aIlainHU
i3 3anumKkamu cyrno60soi ryou. Crifl 3a3HAYUTH, MO
IiJ] YaC BUKOHAHHA TAKOI oIleparil Xipypr MOBUHEH
OyTy TOTOBUM 3MiHUTH TAaKTUKY (pikcauii arerady-
JIAPHOTI'O KOMIIOHEHTA i3 BUKOPUCTAHHAM OIIOPHO]
400 aHTUNPOTPY3iNHOI a11eTa0YIAPHOT CUCTEMM.
Hacrynuuil npukmaj AeMOHCTPYE CKIAJHUM KIli-
HiYHUW BUINAJOK JIKYBAHHA NalieHTa 28 pOKiB (puc.
5) 3 TYTUM HECIPABKHIM CYIJI0O00M KyJIbHIOBOi 3ama-
JAUHU Y MOEJHAHHI 3 HEMPONATIEI0 CITHUYOIO HEPBA.
Heriponarig CifHUYHOrO HEPBA BUHUKIIA IiCJIA CIPO-
6u ocreocuHTe3y. B 1aHOMY BUNIAAKY OYB 32CTOCOBA-
HUHM 33IHbO-JIATCPAIBHUN PO3MUPEHUN JOCTYIl [0
KyJIbIIOBOTO cyrnoba 3a Kocher — Langenbeck. bBys
BU/IUICHUN TA BiJCTEKECHUI CiIHUYHUN HEPB Bil BU-
XOJIy 3 MaJIOr0 Ta3y ;O HIKHBOI'O Kparo m. quadratus
femoris. Byso BUABNIEHO JiNAHKY PYOIIOBAHHA HABKO-
JIMIIHIX TKAHWH, KA IPOEKIINHO BiANOBigaIa MiCI[IO
pO3TalyBAHHA AUCTAIBHOL ApOTAHOTL 1eTi. [Ticad ne-
BPOJIi3y Ta MOOiNi3aLii HepBa MOro B3ATO HA TPUMAJ-
KU, IO AJIbII MAHINy/IAL{l IPOBOJWIIN ]| Bi3yaabHUM
KOHTPOJIEM MOT'0 HATSKIHHA. Buganeno meranesi ik-
caropu, Iic/asg OCTEOTOMIl IMUUKK TA BUJATIEHHA T'0JI0-
BKM CTETHOBOI KiCTKM BiIKDUTO KYJIBIIOBY 3dI14/[HY.
dpesamu poBeicHd NEPBUHHA 0OPOOKA 3AMAUHU 3
BU/JAJIEHHAM 3Q/IMIIKIB XpAIma Td Gi6pO3HO 3MiHEHUX
TKaHUH. Bi3ya/1i30BaHO 30HY HECIIPABKHBOI'O CYII004,

Puc. 3. HeBipHO KOHCONIZOBAHUY ONIEPEUHUN [IEPEIOM KyIbIIOBOT 3anagunu. CTaH micusa
HEBZIAJIO01 BIAKPUTOI pENO3uLiii, HAABHICTb (pikcaTopiB (A). PeHTreHorpama micad BuaneHus ikcatopis
T4 BUIYYEHHA (DPArMEHTOBAHOT I'0OJ0BKM CTErHOBOI KicTKM (B). Pentrenorpama nicas TEIIKC Ta
KiCTKOBPOI ayTOIVIACTUKY E(EKTA KYIbIIOBOI 3aAaINHN 3ATUIIKAMY IIUIKN CTETHOBOI KicTKHU (B).
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Puc. 4. HeBipHO KOHCOJIIOBAHUY [IONIEPEUYHUN [IEPEIOM KYIbIIOBOI 3aaAUHU, e(DEKT MeAiaIbHOI CTIHKH
sanaguny (A). IIpama (b) Ta 6oxosa (B) penrrenorpamu Kyapmosoro cyrno6a micag TEITKC ta KicTkoBoi
AyTOILTACTUKY Je(DEKTA KY/IbIIOBOI 3AII/JUHU CIIOHT103010 3 BUAAIEHUX I'OJIOBKY Td IUHIKN CTETHOBOI KiCTKH.

AKd Oyna ovnieHa Bif (pibpPO3HO-XPAMOBUX TKAHUH
0 «KpOB’AHOI POCH». YTBOPEHHUH AE(HEKT 3aIOBHEHO
NOJPIOHEHOIO AYTOCIOHI103010 3 BU/ANEHOI T'OJIOBKU
CTETHOBOT KiCTKH, MiC/IA 4Oro BUKOHAHO MOC Ta30B0i
KiCTKM MQJIE€OJAPHUM I'BUHTOM, AKUIT OYB IPOBEJCHUN
3 HajauetaoOyaapHOl AUIAHKUA IEPIEHAUKYIAPHO /0
JiHi{ HECTIPABKHBOTO CyI1004. 1€ 103BOINIO JOCATTH
crabinpHOl (pikcanii i komnpecii Mk QpparMeHTamu Ta

HAZIMHO IMIIAHTYBATH OE3LEMEHTHUN aLeTa0yIAp-
HUM KOMIIOHEHT TIpOTe3a press fit.

AK Oy10 3a3HAYEHO BUIIE, B CKIAJAHUX BUIIAJKAX
iMIIanTanii aneTadyaapHOrO KOMIIOHEHTA IPOTE3d
MiCJIs IEPEIOMIB KYJIbIIOBOI 3aIaJUHU 3ABXK/U IIOBHU-
HHa OyTW TOTOBHICTb Xipypra A0 pi3HUX iHTpaoIe-
pauifiHuX pilleHb, B TOMY YUCIi i 10 3aCTOCYBAHHA
OINIOPHOT AL[ETA6YIAPHOT KOHCTPYKILii.

Puc. 5. HecipaBxHil Cyra106 Ky/abIOBOI 3aIIJUHN, HAABHICTD (DiKCATOPIB (A).
Cran nicng ocreocunresy Kynpmosoi 3anagunu ta TEITKC (B).




Ha puc. 6 npencrasneni pentrenorpamu 1a KT-
CKAHHU KYJBIIOBOTO Cyr706a marieHTa Bikom 61 pik,
KU 3BEPHYBCS 4epe3 6 MiCAIB MiCIs KaTaTPaBMH.
JIiKyBaBCSI KOHCEPBATUBHO METOJOM  CKEJIETHOI'O
BUTSDKIHHSI., Ha MOMEHT TrocmiTani3aiii maiieHT KO-
PUCTYETHCA MWINLAMY, MOBHICTIO PO3BAHTAXKYIOUU
NiBy HOTY. PyXu B KyJbIIOBOMY CyI/106i 60/1104i. Jliar-
HOCTOBAHO HECHPABXKHIN Cyrnmo0 MiCad YIaMKOBO-
ro MOIEPEYHOrO IEPENIOMa KYJAbLUIOBOI 3aMafUHU 3i
3MIlIEHHSAM T'OJOBKM CTETHOBOi KiCTKM MEZiaJabHO.
Xsopomy 6yn0 BukoHane TEIIKC 3 immnanraniero
ONOPHOI ALETAOYIAPHOI KOHCTPYKIIi T4 KiCTKOBOIO
AyTOIUIACTUKOIO Je(eKTa KyJIbIIOBOI 3AMaAUHU, IO
JO3BOJMIO JOCATTH CTA0iMi3a11ii TA30BOTO KiAbILI TA
y IOJAIbIIOMY IIOBHOI KOHCOIiAALii (hparMeHTis.

OCO6MMBO CKIAJHUMHU Y BiIHOIIECHHI BU3HAYECH-
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HA piBHA IMIVIAHTAL] aLeTabyIapHOrO KOMIOHEHTA
IpOTE3a /1A BiJHOBJIEHHA NPABUIBHOIO LEHTPA PO-
TaLil KyJIbIOBOTO CYIJ1004 € HACKIAKN 6araTOyJIaMKO-
BUX IIEPEJOMIB KYJIbIIOBOI 3aMaJMHU Y€PE3 YACTKO-
BY 4M IIOBHY BiJICYTHICTb BHYTPIilIHBO YK 30BHIlIHBO
aueTabynIapHUX aHATOMIYHUX OpieHTHpiB. Ha puc. 7
IpeJCTaBIeH] KOIil PEHTTEHOIPAM KYJBIIOBOTO CV-
171002 10 T4 MiCJAA ONEPATUBHOIO BTPYYaHHA (IPAMA
pEHTreHorpama Ta crnpobda 60KOBOI NMPHU BiICYTHOCT]
BiJIBEJCHHA CTEIHA) XBOPOT'0O BiKOM 41 piK, y AK0r0 21
pix Tomy B pesynprari JTII craBca 6araToynraMKOBUN
IIepeJIOM JIiBOI KyJIbLIOBOI 3aajuHuU. JIIKyBaBCA KOH-
cepBaruBHO. OOMEXEHA OIOPHICTh HIKHBOI KiHIIiB-
K# O6yna 00YMOBJIE€HA BUPAKEHUM O0JbOBUM CUHJPO-
MOM T4 PUTiJHICTIO KyJIbIIOBOTO CYII004.

Y mpoueci AOCHiKEHHA OyJI0 MPOAHATI30BAHO

Puc. 6. HecripasxHiit Cyrio6 KyJIbIioBOi 3aMa/INHHU, OIISI0BA PEHTTEHOTPAMA Ta3y,
KOPOHWIbHUI T aKCianpuuil cKanu (A). Cran micaa TEITKC 3 BUKOPUCTAHHAM ONIOPHOT KOHCTPYKILT
T4 KiCTKOBOI ayTOIUIACTUKHU CIIOHTI03010 3 BU/IATIEHOT I'OJIOBKU CTEIHOBOI KicTKH (D).

Puc. 7. JliBOOIYHUN NiCIATPABMATUYHUN KOKCAPTPO3, IPUBiJHA YCTAHOBKA
crerta (A, b) mic/a KOHCEPBATUBHOTO JIIKYBAHHA 6AraTOyJIaMKOBOIO IIEPENIOMA
Ky/IpIIOBOi 3anagunu. Pentrenorpama nics TEIIKC.




AMHAMIKY (PYHKLIOHAJIBHOTO CTAHY KYJIbLIOBOI'O
Cyrn06a y manieHTiB 060X KIiHIYHUX TPYI MUIAXOM
OLiHKM mokaszHuka Harris Hip Score 1o Ta miciad Bu-
KOHAHHSA TOTAJIbHOI'O €HJONPOTE3YBAHHSA. Y BUXITHO-
My cTaHi naunientu II rpynu, y SKux CIoCTepiraauch
CK/JI4JHi AHATOMIUHI YMOBH, 30KpeMa JeQEeKTH, HEBip-
HO KOHCOJIiJIOBAHI MEPENIOMHU, HECIPABKHI CYIJI00H
KYJIBIIOBOT 3a11aIUHU MAJIX JJOCTOBIPHO HIXKYi CEepeji-
Hi IIOKa3HUKM (PYHKLiOHAIBHOTO cTany (35,9 £ 104
0ann) y NOpiBHAHHI 3 mauieHramu I rpynu, y AKux
AHATOMIYHI YMOBU OyIM KPAIUMHY, € CEPEAHE 3HA-
gyenna HHS cranosuno 55,7 = 11,7 6amm (p < 0,001).

[Ticngonepaniina oniHKa (QyHKIiOHAIBHOIO CTa-
HY NPOJEMOHCTPYBANA CTATUCTUYHO 3HAYYIIE IIO-
KpameHHa y Mexkax KoxHoi rpynu (p < 0,001). V II
IpyIi cepeHiil MoKa3HuK cranosus 90,6 + 8,7 Ganm.
Y I rpyni cepenne 3HaueHHa HHS 6yno gemo Bumum
— 94,3 £ 4,6 6au. [Ipu MIKIPYIOBOMY HOPiBHAHHI
nicrgonepaniniux 3uadenb HHS 6yno orpumano
CTATUCTUYHO 3HAYYMY BiMinHicTh (p = 0,026), mpo-
Te 4K10 Bpaxysatu MCID (MiHiMaabHO KIiHIYHO 3HA-
gyma 3MiHa) aag HHS, axa cranosuthb 7 — 9 6ai1iB, MU
MOXEMO 3a3HAYUTH, IO PISHULA CTATUCTUYHO 3HA-
9yId, 1€ KIiHIYHO — HEe3HAYYIIA.

le cBigunTh 0pO €PEKTUBHICTD XipypriuHOro
BTPYYaHHSA HABiTb y BUIAJKAX CKIAZHOIO €HIONIPO-
resdyBaHHA. LIudposi gani jid NOpiBHAHHA HABEACHI
y Tabmuni 1.

Orxe, HE3BAXKAIOUM HA CYTTEBO IipIIMK BUXITHUN
crad, y nanienris II rpynu 0y JOCATHYTUI (PYHKIIO-
HQJIbHUI PE3YJIbTAT, CIiBCTABHUM 3 TAKUM Y Halli€H-
TiB | rpynu, mo mifTBEP/IKYE AOLIBHICTh TA €(dEK-
TUBHICTb BUKOPUCTAHHA PO3LUPEHOIO IIJTAHYBAHHA
Ta i{HTpAONEPALiHOI TAKTUKA B YMOBAX AHATOMiY-
HUX YCKIAJHEHb.

Huckycisa

TaxuM 4MHOM, IEPENOMU KYIbIIOBOT 3AAANHN, AKi
343BUYaN HACTAIOTh BHACKIZOK BUCOKOECHEPIETUYHOL
TPABMU Y IIE€PEBAKHIN OLNBIIOCTI BUMAJKIB, B PAHHI
TEPMiHU YU BiITEPMiHOBAHO, IIPU3BOAATD 1O PO3BUT-
Ky KOKCapTPO3y 460 ACENTUYHOI'O HEKPO3Y I'OJOBKU
CTEI'HOBOI KiCTKH, IO CTA€ NPUYUHOIO 3AMiHM KyJlb-
MOBOI0 Cyrno6d mTydyHuM. TOTanbHE €HJOIPOTE3Y-
BAHHA KYJIBIIOBOIO Cyrno6a € Hale(EeKTUBHININM, A
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YaCTO €JUHUM MOXJIABUAM METOJAOM JIIKYBAHHA XBO-
pUX 3 HACTIAKAMU MEPEJOMIB KyJIbIIOBOI 3AMAJUHU |
JI03BOJIIE B OINBIIOCTI BUNA/KIB B KOPOTKi T€PMiHU
micag onepanii JiKBifyBaTH 60JIbOBUH CUHIPOMH,
BiJHOBUTH OINOPHY CIHPOMOXKHICTb KiHIIiBKY, BiJHO-
BUTH BTPAYEHY PYXJIUBICTh B KYJIBIIOBOMY CYIJIOOI,
JOBXUHY KiHIIiBKH.

B iteparypi icHYIOTh IPOTUIEKH] TCHCHIIT {00
TAKTUKN JIIKYBAHHA [EPEIOMIB KyJIbIIOBOI 3aIIaiNHU
Ta yacoBux tepMiHiB BukoHauHusa TEIIKC [5]. Oani aB-
TOpU BificTOI0I0Th Heranne nposegennsa TEIIKC npu
NEePENOMax KY/IbIOBOT 3AMA/IUHY, IIPU HEOOXiJHOCT]
MOEJHYIOUN 3AMiHY CYyII00a 3 OCTEOCHHTE30M, 34C-
TOCYBAHHAM ayIMEHTIB Ta iH. [2], B TOM 4YaC 4K iHmi
BKA3YIOTb HA 301IbIIEHHA Y4ACTOTU YCKIAAHEHD. TaK,
Alqazzaz A ta in. [1] nopiBuanu pesynpratu TEIIKC
IpU [EePeIOMaxX KyJAbIIOBOI 3aIIaiMHK i BCTAHOBUIIH,
IO YACTOTA BUBUXIB Oy/a CYTTEBO BUIIOKO y MAIli€H-
1iB, AkuM nposenu Heraine TEIIKC y nopiBHaHHI 3
tumy, sikuM TEITKC BuKOHAIN 6ibIn HiX Yepe3 6 Mi-
CALB MiC/IA TIEPEIOMY.

Ha nam norudy, 3Ha4eHHA BiIKPUTOI PENO3NULii Ta
OCTCOCUHTE3Y NEPENIOMIB KYJIbIIOBOI 3aMafUHU I10-
JIAra€ y HopMais3anii aHaTOMIl, O 3ro0M CIIPOIIye
TEIIKC B TE€XHiYHOMY CEHCi, IO Y CYKYIIHOCTi 103-
BOJIAE JOCATHYTU JOOPUX pe3ynbTariB. Came TOMYy
MU PO3NOAUININ MALIEHTIB Y HALOMY JOCHiIKEHH]
34 HOPMAJIbHICTIO AHATOMIl KyJbLIOBOI 3allaJvHH,
irHOpyIOuM AKAM OYJIO JKYBAHHA: XipypriuHUM 4H
KOHCEPBATUBHUM, i CAME L€ € IEPEBArOl0 HAILIOIo
JOCTiIKEHHS.

TEIIKC y XBOpUX 3 HACIIIKAMHU [IEPETOMIB KyJIbIIO-
BOI 3aIIa/JUHU BiJHOCATHCA 0 CKIAJHOIO €HJJONPOTE-
3YBAHHA, OCOONUBO IIPU HAABHOCTI AE(EKTIB CTIHOK
3AMA/IUHY, TOPYLUICHHI LITiICHOCTI TA30BOIO Ki/lbId,
3MiHi reomerpii Ta30B01 KicTkM. Haitbinbm npobnema-
tuuHOI0 nig uvac TEIKC e immmanTania aneradynap-
HOI0 KOMIIOHEHTA IPOTE3d, O IOTPEOYE JOCTATHBOT
IiATOTOBKU TA JOCBiAy Xipypra y BHUKOHAHHI TaKHUX
OIIEPATUBHUX BTPy4YaHb. OCHOBHUM, 4 MOKHA CKA3aTH
1 KIIOYOBYM IIUTAHHAM € BiTHOBJICHHA LIEHTPA POTALL
KYJIBIIOBOIO CYyII003, MO 320€e3Ie4ye MPABUIbHICTD
(biHKIIOHYBAHHA M’A3iB, OCOOJMBO BilBIIHUX, 3MEH-
MEHHA MMOBIPHOCTI BUBUXY I'OJIOBKU IIPOTE3d, 30i/b-
IIEHHA TEPMiHiB (DYHKIIOHYBAHHA IIPOTE3d YE€PE3 3HU-
KEHHA HABAHTAKEHHA HA ALI€TA0YIAPHUIN KOMIIOHEHT.
[lif 9ac miAroTOBKM TAa IUIAHYBAHHA OIIEPATUBHOIO

Tabauysa Nel
P®ynkuionansHi pesynasrati TEIIKC 3a Harris Hip Score.
[ rpyma (n = 31) Il rpyna (n = 39) p,ipu o = 0,05
Jlo oneparyii 55,7 + 11,7 (30 - 70) 359 %104 (14 - 54) <0,001%
Ilics oneparyii 94,3 +4,6 (86 - 100) 90,6 +8,7 (67 - 100) 0,026%
p, mput o = 0,05 <0,001* < 0,001

[IpuMiTKy: * HapHUM (-TECT, T HEMAPHUN {-TECT
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BTPY4aHHS HEOOXiAHO ouiHuTu Aedopmanii ta Je-
(beKTH Ky/IbIIOBOI 3AIAJAUHK 32 JOIOMOIOI0 PEHTTE-
HOIPA(iYHOrO JIOCTIDKEHHA, TAd TIPU HEOOXIJHOCT,
KOMIT'IOTEpHOI TOMOrpadii. Baxiuse 3HAYECHHA Ma€E
OL{HKA (DYHKILI{ M'43iB TA30BOTO MOACY T4 CTETHA.

Tonetti Ta in. [5] npoBEMM MYJIBTUIIEHTPOBE JJOC-
JKEHHS, SKe Hajidysano 367 marnientis 3 TEIIKC
IiC/Is IepeIOMiB KyJIbIIOBOT 3aIaJUHU, TOAUIEHUX HA
TPU I'PYIU: AKUM IPOBEACHO ONEPATUBHE JIIKYBAHHSA
IPOTATOM 3 THAKHIB; OIIEPOBAHUX IiC/IA OCTCOCUHTE-
3y, OIIEPOBAHUX OilblIe HDK uepe3 3 TIKHI, ate 6e3
IONEPESHbO ITIPOBEJEHOT OlEepalii OCTEOCUHTESY.
Bonu nokazanu, mo 3a10BOJNEHICTh onepanieio oyna
OINBIIOIO CEpEes TUX IALIEHTIB, AKUX ONEPYBAIU HE
panime 3 TWXKHIB; a HOpMasi3auid LeHTpy poTauii
KYJIBIIOBOI'O CYIJI00A KPale y MALi€HTIB, AKUM BUKO-
HYBAJIX OCTEOCUHTES. Y MALi€HTIB, AKUM OCTEOCUHTES
HE MPOBOAWIN, LIEHTP POTALil KyIbIIOBOIO CYII062a
3MIIyBABCA JIATEPAILHO. MU BBAXKAEMO, 1O iCHYE e
OJWH BarOMUI APIYMEHT HA KOPUCTb OCTCOCUHTE3Y
— 1€ 3POILICHHA TA30BOI KICTKU TA rApHA AKICTb KiCT-
KOBOI TKAHWHY BHACTIZIOK HABAHTAXKEHH.

Mu BBaKaeMo, IO NPU HAABHOCTI METANIOKOH-
CTpyKLii migrorosunm eranom nepej TEIKC e ix Bu-
JIyYCHHS HABITb Y TOMY BUIIA/IKY, KOJU BOHU IOTCH-
[IMHO HE 3aBAKATUMYTH IMIUTAHTALI IITY4HOI KyJib-
MOBOT 3amagnHu. Ha HAWl O], HAABHICTD «3aMBOTO
METAIy» MiABUINYE PUSHUK IHPEKIINHUX YCKIAJHEHbD.
Taxoi x TakTuKK npuTpuMyIoThCA i Tigani D. Ta in. [2].

Y BUNAJKAX CKIAJHUX PEKOHCTPYKIiN 260 iHOAI
MiCIA NMEPBUHHOIO €HAONPOTE3YBAHHA € HEOOXif-
HICTb y peBi3ii Ta npoTekuii cifHuyHoro Hepsa. Heps
MOXe€ OYTH YIIKO/KEHUN BHACTIZOK HACTYIIHUX YUH-
HUKiB: IpAMA TPaBMA IiJ 4aC AUCIOKALl B MOMEHT
IIePEIOMY, VIIKOKEHH 111l 4aC OCTEOCUHTESY, reTe-
poromniyna ocugikanig. Xipypriuny TakTuky Kopery-
I0Th 3I{JIHO PE3yAbTaTiB KIiHIKO-IHCTPYMEHTATBHOIO
T4 ENEKTPOMIOTrpadiuHOro OOCTEXEHHA. fKImO nu-
TAHHAM HMOBOKEHHS 3 n. ischiadicus mig gac TEIIKC,
AK NEPBUHHOIO, TAK i PEKOHCTPYKTUBHOIO, BCE X
NPUINAIOTh yBary [6], TO CTOCOBHO HE3BOPOTHUX
VIIKO/DKEHD Y manieHTiB, mo notpedyiors TEIKC, B
jpireparypi pani Bigcyrni. B cepii Hamux crocrepe-
KEHb MU MQJIM CIIPABY 3 ZABOMA OCHOBHUMH BUJAMU
HACTiKIB: BN 11APAJiv 3 HOBHUM OOCATOM IACUB-
HUX PYyXiB y I'OMIJIKOBOCTOIHOMY CYIJI06i (TaK 3Ba-
H4, [13/]a104a CTOMNA); B'AIUU Napajid 3 (HiKCOBAHOIO
€KBiHYCHOI0 400 €KBiHO-BAPYCHOW0 Aedopmaricio. B
rakux Bunagxax nepep TEITKC Bukonysamu oprore-
JAUYHY PEKOHCTPYKIIO CTOIM: MiOTEHZOTPAHCIIO3M-
[0 NpU Najarouiil cToni ab0 BiNOBIHY KiCTKOBY
pesekiii. Kopekiis cronu nepeadavyana 10CATHEHHA
i mpaBUIbHOT AHATOMIYHOT [TO3UILi] B TPUKOOP/JUHAT-
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Hil cucreMi npu HaBaHTaxkeHHi (plantigrade foot).
Bubip xipypriyHoro ZOCTyIy 3al€XUTb Bif TUIY
IIEPEJIOMY KYJIBIIOBOI 3aNAANHY, JOKAIi3awii fedexk-
TiB, IOTPEOU Y PeBisii CifHMUHOTO HEPBA. B mepeBax-
Hil1 6iNbIIOCT] BUNA/IKIB MU BUKOPUCTOBYBAIY IIEPE]-
HbO-JIaTepanbHuil gocTyn Hardinge, Axumil, Ha HAImy
AYMKY, [O3BOJAE JOCTATHLO WIHUPOKO BiJKPUTHU Ta
Bi3yaJi3yBaTH Ky/IbIIOBY 3alaJUHY, BUSHAYUTH BHY-
TPilIHi Opi€EHTUPU T4 IMIUIAHTYBATU ALlE€TA0YIAPHUI
KOMIIOHEHT NIPOTE3a B NPABWIbHIN MmO3uLil. Y TUX
BUINA/IKAX, Konu Oyno HeobxigHe TEIIKC 3 ogHOMO-
MEHTHUM BUJJAJIEHHAM METAJIEBUX (DIKCATOPIB i3 3a71-
HIiX BijiIiB KyJbImOBOI 3aMaMHN 400 HEBPONi30OM
CIIHUYHOI'O HEPBA, MU BUKOPHUCTOBYBAIN 3a/JHbO-/IA-
tepanbHui foctyn Kocher — Langenbeck.

Bubip KoHCTpyKLil mporesa Ta Cnocody HOro
(bikcanii 3aJ€KUTb BiJj CTAHY KiCTKOBOi TKAHWHHY,
cryneHa fgedopmanii KyJabIIOBOi 3aIafNHY, BEIU-
9uHU JedekTiB. YV OiIbmOCTi BUNAJKIB IEPENIOMIB
i3 HE3HAYHUM 3MIlICHHAM YIAMKiB, JTIKyBAHHA AKUX
IIPOBOJWIOCH KOHCEPBATUBHO, IiC/Id XipypriuHoro
JIKYBAHHA 3 JJOCTATHHO TOYHUM BiJIHOBJICHHAM I'€O-
MeTpii KyJIbMIOBOI 3aMAJANHU JOIIBHO iMIIAHTYBA-
TU CTAHJAPTHUN NEPBUHHUI €HAONPOTE3 3 Oe3lie-
MEHTHUM, TiOpUJHUM 4060 IOBHICTIO LIEMEHTOBAHUM
IPOTE30M. 3BAKAIOUM HA MOJIOAUMU TA CEPEAHIN BiK
JOCTIKYBAHOI I'PYNY MMALi€HTIB, MU BiJ/JaBaJIN [IEpe-
Bary 6€31leMEHTHOMY Crocody ¢ikcanii nporesa. ¥
BUIA/IKAX Ae(EKTIB 3aIHbOT CTIHKM KyJIbLIOBOI 3411a-
JMHY HEOOXIJHO BUKOHYBATU KiCTKOBY IUIACTHUKY JJIA
MOXJIUBOCTI JJOCATHEHHS HAZINHOI press-fit dikcarnil
aneraOyJapHOro KOMIIOHEHTA. Mu Biggaemo nepe-
BAI'y BUKOPUCTAHHIO KiCTKOBOI'O ayTOTPAHCIIAHTATY
3 BUJAJIEHOI I'OJOBKMA CTETHOBOI KiCTKH, 200, IpH ii
BiJICYTHOCTI, 3 KpHJId TA30BOI KiCTKU /JI 3aII0BHEHHA
HE3HAYHOro Aedekry. [Ipy HAABHOCTI 3HAYHUX Jie-
(DEKTIB CTIHOK 4M JIHA KYJIBIIOBOT 3AM1A/[JUHU JOLITBHO
BUKOHYBATH KiCTKOBY AJIOIIACTUKY 400 ii IIOEAHAH-
Hf 3 AYTOILTACTHKOIO. fIKIO JOCATHEHHA CTA6iNbHO]
NEepBUHHOI (piKcanii amerabyJapHOro KOMIIOHEHTA
HEMOK/INBE 400 HEHAJIIMHE, MO CTOCYETHCSA BUNA/KIB
3 HEKOHCOJi/JOBAHUM IIEPEIOMOM, BUKOPUCTAHHAM
MACHUBHUX KiCTKOBUX TPAHCIUIAHTATIB, B AKUX NIPOTE3
HE MOXe OyTH 3a(piKCOBAHNM, HEOOXIHO iMTAHTYBA-
TU IPOTE3 3 ONOPHOIO ALETAOYIAPHOI0 CUCTEMOIO,
BUOIp AKOI 3a7€XUTh BiJ| JOKAMi3alii mepemroma Ta
icHyounx gedekris. [Ind NpaBUIbHOCTI iMILTAHTAL
a1eTa0yJIApPHOro KOMIIOHEHTA IPOTE3a TA BiJHOBJIEH-
HA IIEHTPA POTALii KyJbIOBOIO CyI106a HEOOXIZAHO
iHTpaonepaLiiHo BUKOPUCTOBYBATU BHYTPilIHI aHa-
TOMIYHi OPi€EHTHPH, A TIPU IX BiACYTHOCTI PEHTTEHO-
rpagio 460 HABiraLifHy CUCTEMY — Y HAIIOMY BUII/]l-
KY 3 JOIIOBHEHOIO PEAJIbHICTIO.

32



3AKIII0OUCHHSA

[lepeoMu KyabIIOBOI 3alavHK, IO BUHUKA-
I0Tb BHACI{JOK BUCOKOEHEPIETUYHUX TPABM, YdC-
TO NPU3BOJATH O PO3BUTKY YCKIAJAHCHb, 30KpeMa
MOCTTPABMATUYHOIO KOKCAPTPO3y Td ACENTHYHOIO
HEKPO3y T'OJOBKM CTETHOBOI KiCTKM, fAKi 3YMOBIIIO-
I0Tb HEOOXIIHICTb Y TOTAIPHOMY €HJOIPOTE3YBAHHI
KyabmoBoro cyriaoda (TEIKC). Epexrusnicts TEIIKC
MiC/Isg EPEJIOMIB KYJIbIIOBOI 3aIalMHI 3HAYHOIO Mi-
POIO 3ANEXKUTDH Bijf IOYATKOBOI TOYHOCTI BiJIHOBJIECH-
HA aHATOMII Cyr;m006a, 4 TAKOX BiJj CBO€YACHOCTI T4
akocTi nepsuHHOro JikyBanua. TEIIKC y manienTis 3
HACTiZAKAMY [IEPENTOMiB KY/IBIIOBOT 3aNAJUHU € e(eK-
TUBHOIO AJI€ TEXHIYHO CKJIAZHOIO NPOLEAYPOIO, AKA
9aCTO NMOTPEOYE iHAMUBIAYATBHOTO MiXOAY, 32CTOCY-
BAHHA CHEL[iaJbHUX iMIUIAHTIB, KiCTKOBOI IITACTUKHU
T4 CY4dCHUX METOAIB HaBiranii. TouHe BifjHOBJIEHHA
4HATOMIi, OCOONIMBO ILIEHTPA POTALil — KIOYOBUI
(axTop ycmixy, mo 3abe3neuye ycuimue (QyHKIioHy-
BAHHA €HJONPOTE34, BIUIUBAE HA HOr0O CTA6INbHICTD,
6iOMEXaHiKy M'A3iB i TPUBAIICTD CAYKOU IIPOTE3A.

YCKIaiHEH] BUNA/IKU IOTPEOYIOTh MYJIBTUAUCIU-
IUIIHAPHOTO HiIXO/Iy T4 4ACTO MEPEAOAYAIOTh BUKO-
HAHHA [iATOTOBYMX XipypriyHUX BTPy4YaHb A [O-
CATHEHHS HANKPAMUX (DYHKI[IOHATBHUX PE3Y/IbTATIB
TA 3HIKCHHA Y4ACTOTU MiCAAONEPALINHUX YCKIA]-
HEHb. 34CTOCYBAHHA iHAMBIAYaNIbHOIO Td AU(EPEH-
nirosanoro niaxoay po TEIIKC y namienTiB 3 Ha-
CJIIKAMK [IEPEJOMIB KY/IbLUIOBOI 3aMaJUHU J03BOJISE
OTpUMATH JOOpi Ta BiAMiHHI aHATOMO-(DYHKI{OHA/b-
Hi pe3y/IbTaTH JIKYBAHHA, CEPEAHI 3HAYCHHA AKUX 34
Harris Hip Score nepesumyiors 90 BigCOTKiB.

Kon@uikr inTepecis. ABTOpU AEKIAPYIOTH BifiCyT-
HiCTb KOH(MIKTY iHTEpeciB. [lana nybmikanis He 6yna,
He € i He Oyje MpeAMETOM KOMEPIiNHOI 3a1iKaBie-
HOCTi B Oy/ib-AKi (popMi.

Terra Orthopaedica, 2025, Ne 3: 24-34
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Total Hip Arthroplasty After Acetabular Fractures

Torchynskyi V.P.')2, Liabakh A.P.!

ISI dnstitute of Traumatology and Orthopedics of NAMS of Ukraine», Kyiv, Ukraine

Summary. Relevance. The consequences of acetabular fractures most often manifest
as coxarthtrosis and/or aseptic necrosis of the femoral head. One of the most important
issues is proper positioning of the artificial hip socket, which depends on anatomical
conditions. Objective. This study aims to analyze the outcomes of total hip arthroplasty
(THA) in patients with sequelae of acetabular fractures and to compare functional
results depending on the complexity of acetabular component positioning. Material and
Methods. Seventy patients aged 24-67 years with sequelae of acetabular fractures who
underwent THA were divided into two groups: group I (31 cases), when the positioning of
the acetabular component was not problematic; group 11 (39 cases), when the positioning of
the acetabular component of the prosthesis was technically difficult. Functional outcomes
were assessed in all patients 2—15 years after surgery using the Harris Hip Score (HHS).
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Results. Baseline HHS scores were significantly bigher in group I compared with group I
(55.7 £ 11.7 vs. 35.9 £ 10.4; p < 0.001, two-sample t-test). Final THA outcomes were
also significantly better in group I than in group Il (94.3 £ 4.6 vs. 90.6 £ 8.7; p = 0.020,
two-sample t-test). However, consideration of the minimal clinically important difference
(MCID) for HHS indicated a clinically insignificant difference. Conclusions. Accurate
restoration of anatomy, particularly the hip joint’s center of rotation, is a key success
factor ensuring proper prostbesis function, stability, optimal muscle biomechanics, and
implant longevity. An individualized and differentiated approach to THA in patients with
sequelae of acetabular fractures allows for good and excellent anatomical and functional
Ireatment outcomes, with the average HHS values exceeding 90 percent.

Keywords: acetabular fractures; total hip arthroplasty; bip rotation center.
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AHani3 HanPyKeHHO-1e(OPMOBAHOTO CTAHY
MO/Ie/Ii TOMUIKH 3 6araToyJIaMKOBHM IEPEIOMOM
IPOKCUMAJIBHOI'O KiHIIA BETHKOIOMUIKOBO1 KiCTKH IIPH
Pi3HUX BapiaHTaX i OCTEOCHHTESY I/l BILIMBOM
3IrHHAI0YO0I'0 HABAHTAKEHHA B CATiTAIbHIiH IUIOIIHHI

Byp’anos O.A", Keawa B.IL"™=, [nioa I'I!, Kapnincoruii M.FO.%, Apecvko O.B.2

Pestome. Becmyn. Ilepenomu naamo 6eAuUK020MINK080i KICmMKU BI0HOCAMbCA 00
BHYMPIUHBOCY2R0006UX NOUKOONCeHD, [JUCKYCIUHUM NUMAHHAM Cb0200eHHA € 8UOID
NAGCMURY 30 CB0EH) PYHKYIOHANLHOIO CHPOMOICHICINIO, W0 3ANeAUMDb 810 Xaparxmepy
nepenomy ma micys po3mauty8anns KOHCMPYKYii, 4xe nompeoye nooarsiio2o 6Ue4er-
na. Mema. JJocaioumuy noKasHuki Hanpyicers Mo0esi npu 6azamoyiamro8ux nepeno-
MAX NPOKCUMANLHO20 KiHYA 6CIUKO20MINKO0B0I KICMKU NPU DI3HOBUOAX CMAOINI3auii
nio 6NAUBOM 32UHAIOYUO20 HABAHMANECHHS 6 CaAiMAaNbhill naowuni. Mamepiaiu ma
Mmemoou. Cmeopena CKiHUeHHO-CLeMEHIMHA MO0eLb NPOKCUMANLHO20 enimemapisy
KIiCMOK 20MINKU 3 11020 0A2AMOYAAMKOBUM NEePeNOM. Busuanu 3 6apianmu ocmeocun-
me3y: NAACMUNA 3 MeOIANbH020 DOKY, NAACMUNA 3 AMePansho20 00Ky ma 2 nidac-
muny 3 000x 00Ki6. /o mibians1020 NAGMO BEAUKOLOMINKOBOI KICMKU NPUKAAOAIU
32Unarndy cuny, aKa oi€ 33aoy enepeo. Pegyavmamu. Ilnacmuna, aKa Haxiaoena 3
AAMePAnsH020 OOKY, 3a0e3neuye MIHIMANbHULL DI6eHb HANDYICeHb 8 KICMKOBUX ele-
MEHMAX MOOCNE 8 30HT NePenomy. BUHAMKOM € KicmKosi pppazmenmu HaeKoao Pikcy-
H0HUX 26UHMIE NPOBLOCHUX HeDe3 110 NAACIUNY, 0e DIBeHb HANPYICeHb NePesulye no-
3uavry 35,0 Mlla. Ilracmuna Haxaaoena 3 meoidivhozo 00Ky 3a0e3newye MiHimai-
HULL pi6enb HAnpyIceHsb HABKOA0 PIKCYIOUUX 26UNMIE NPOBEOCHUX uepe3 Hei, dne €
NI0BULEHHA DIBHA HANDYHCEHb HA 308HIUMHIX NOBEPXHAX KICMKU 8 301Hi NePeLoM), AKi
8 KinbKa pasie suuje 3a NOKASHUKYU MO0 3 AAMeParbHuM PO3MAuLy8arHam niac-
MUKU, ane 8 abCOMOMHUX SHAUCHHAX Ui HANPYICCHHA He nepesuwyroms mexci 11,1
Mlla. Bapianm @ixcayii 060ma nAACMUHAMU 300e3neuYe ONMUMANLHULL 8apiaHm
Do3noodiny nanpyrens 6 mooeni. O0HoOIUHEe HAKAAOAHHA NAACIUH MeN MOXCe OYMU
8APIAHMOM 8UOODY 3 YDAXYBAHHAM XapaKmepy nepesromy, Kilbkocmi YIamKis, ix po3-
MIDY, MEXHIUHUX CKAAOHOUE NPU HAKAA0AKHT naacmun ma in. Bucnwoexu. 11i0 dicio
32UHAI0%020 HABAHMANCCHHA ) CAZIMANHIT NAOUWUHT OCMEOCUNMES 13 080MA NAAC-
MUHAMU 300e3NeU)E HAUMeHILT HANDYICeHHA. BUHAMKOM € 30HA HABKOLO 26UHMIE,
0e HanpyIcenHs 6 Kicmkosux Ppazmenmax 3aruaromsca niosumenumy. Y mooensx
3 00HOCOPOHNBO10 PIKCAUTEN YIAMKIE OCHOBHA DI3HUYA NONALAE 8 HANDYICCHHAX HA
KiCmKosux gpazmenmax nooau3y 26Unmie: npu MeoidibHoMy POIMAuLy8anni niac-
MURY Yi NOKASHUKY 8 KIAbKA PA3U HUNCHE, HINC NPU AAMEDANLHOM).

Knmouogi cnoea: éenuxo2ominkosa xicmxa, 06a2amoyramkosuii nepeiom, ocmeo-
CUHINE3, MAMEMANUYHE MOOCIOBAHMNA.

Beryn

[IepenoMu maaTo BEJIMKOTOMIIKOBOI KiCTKH, 30K-
pema tun B,C; BiITHOCATHCA 10O BHYTPIMIHbOCYII060-
BUX MOMKO/KEHD 32 Knacudikaniero AO/ASIE

DK Kgawa B.I1., vikvasha@ukr.net

!Hayionanenuii meouunuti yuieepcumem imeni O0.0. bozomonvys, m. Kuis,
Ykpaina

1Y dnemumym namonozii xpeoma ma cyenobis in. npop. M.I. Cumenka
HAMH Ykpainu» n. Xapris, Ypaina

Enizemiosnioria JaHuX IMepesoMiB 3poCTae 3 Bi-
KOM IaIi€HTiB. Y MOJOAUX JIOJEU HEPENIOMU IIPO-
KCUMAJIBHOTO eniMeTadisy BeIMKOIOMIIKOBOI KiCTKH
(ITEMBI'K) cknagaoTs 611u3bK0 1% i IPEBAIIOOTH 1d-
[i€eHTH 40JI0BiYOl cTaTi. BogHOUAC y /MI0/€M TOXUIIO-
o BiKy — 8%, IEPEBAXKHO Y NALi€HTIB KiHOUOT CTATI.
Y mozfeil MOXUIOrO BiKy OCTEONOPO3 € CYITEBUM i
JOMIHYIOUUM (PAKTOPOM PU3UKY BUHUKHEHHA JAHUX
IIEPENIOMIB Yepe3 HU3bKOCHEPIreTUYHI MexaHizmu [1].
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Hexipypriune JiKyBaHHA € BAPiaHTOM JJIA EBHUX
NEPEIOMiB i KOHKPETHUX KIiHiYHUX 06CTaBuH. I1o-
K43aHHA JO KOHCEPBATUBHOI'O JIIKYBAHHA BKIIOYAIOTh:
nepenomMu 6e3 3MilmeHHd 460 3 MiHIMAJIbHUM 3Mi-
IEHHAM; BAPYCHY/BAIbI'YCHY HECTAOUIBHICTb MEHIIE
5°% BAXKKi CYNyTHi 3aXBOPIOBAHHSA, AKi HE JO3BOJIAIOTH
34CTOCYBATH OIEPATUBHUNM METOJ; CTAH MAIi€HTIB
IIOXWJIOTO BiKY 3 HHU3BKUM (DYHKI[iOHAJTBHUM CTa-
TYCOM 4060 CTaH TUX, XTO HE MEPECYBAETbCA i MEBHI
Aepopmanii BiAnosigHo gonycrumi. OKpiM TOro, pu
HAABHOCTi KOMIPECi] KiCTKOBOI TKAHUHU 3AKPUTA Pe-
TNIO3UILi HE BiJHOBIIIOE CYII0O0BY NOBEPXHIO [2].

BpaxoBytoun BUIE343HAYECHI OOMEKEHHA OiNb-
IWHCTh JOCHIAHUKIB JOBOJI CTPUMAHO CTABIAATHCA IO
34CTOCYBAHHA KOHCEPBATUBHOI'O METOJY OCOOIUBO Y
MALiE€HTIB MOJIOJOTO BiKY [3].

OnepatuBHUN METOA 320€3NEYYEThCA PiZHUMHU
CIOCOOaMHM, BKIIOYAIOYM MAJIOIHBA3UBHI TEXHOJIOTII,
30KpeMa ApTPOCKOMiuHy TexHiKy [4]. He3anexno Bij
CrIocoby, crabinizania BiIAMKiB IPOBOAUTHCA I'BUH-
TAMH, Pi3HUMHU 32 KOHCTPYKTMBHUMHU Ta (DYHKIiO-
HAJIbHUMH XAPAKTEPUCTUKAMU IIACTUHAMHU, 400 iX
KOMOiHaIiaMH [5,0].

JIMCKyCiIHUM NUTAHHAM ChOTOAEHHA € BUOIp I1ac-
TUHU 32 {i (DYHKI[{OHAIBHOKO CIIPOMOKHICTIO: CTa0i-
JMi3y104a, KOMIIPeCyo4d, onopHa i T.I. Ilen Bubip 3a-
JICKUTD BiJj XapaKTEpy IEPEIOMYy Ta MICIg pO3Tally-
BAHHA KOHCTPYKLI i TOTpEOye 0JaIbIIOIO BUBYECHHH.
Oco61MBICTh BUKOPUCTAHHA HAKICTKOBUX IUIACTUH B
TOMY, 110 BOHYU BUTPUMYIOTh HABAHTAXKEHHS, AKi J{I0Th
NEePHEHAUKYIAPHO IUIOMMHI [UIACTUHY, I YUHATH [J0-
CUTb CTAOKUH OIip HABAHTAKECHHAM, AKi JilOTb B I1a-
panenbHiil wiomuHi. OTKe, 3ruHAI04i HABAHTAKEHHA
B CATiTJIbHIA IVIOMUHI OTPEOYIOTh OCOOINBOI YBATH.

Mera. JlocnignTy NOKA3HUKK HANPYKEHb MOZEII
pu 0araToyJaMKOBUX NEPEIOMAX IIPOKCUMATBHOIO
KiHII4 BEJIMKOTOMIJIKOBOI KiCTKHU IIPU Pi3HOBUAAX CTa-
6inizamii mig BIJIMBOM 3rMHAI0YOTO HABAHTAKEHHS B
CariTaJbHIN IIOIIMHI.

Terra Orthopaedica, 2025, Ne 3: 35-43

Marepianu i meTonu

Jl1s MOJCTIIOBAHHSA OCTEOCUHTE3Y BEIUKOTOMIIKO-
BOi KiCTKM {3 6araToy1aMKOBUM II€peNOMOM ii mpo-
KCUMAJIBHOTO KiHIA B jnaboparopii 6iomexaniku /1Y
JucTutyr naronorii xpe6Ta Ta Cyrnobis iM. mpod.
M.I.Curenka HAMH Vkpainu» Oyna CTBOpEHA CKiH-
YECHHO-CIEMECHTHA MO/JIC/Ib NMPOKCUMAIBHOIO criMe-
Ta(isy KicTOK roMinku [7] (PUCYHOK 1).

Puc. 1. ba3oBa MOfie/Ib 'OMIJIKH.

B pingHLi IpOKCUMManbHOMY emiMeTadisy BETUKO-
TOMIJIKOBO{ KiCTKH MOJIETIOBAIN OATraTOYTAMKOBUII T1€-
peIoM LUIAXOM HOTO PO3JUICHHA B Pi3HUX IIOMUHAX
(puc. 2). Marepiany B IPOMIKKAX MiXK (PparMeHTAMU
HalaBaJIM BJIACTUBOCTI MIKYJIAMKOBOT'O pereHepary.

BuBuaiu 3 BapiaHTH OCTEOCUHTE3Y MPOKCUMAIIb-
HOTI'O KiHIISl BEJIMKOTOMIIKOBOI KiCTKM HAKiCTKOBUMU
ITACTUHAMU: TIJTACTUHA 3 MEJIiaTbHOTO OOKY, IIACTH-
Hd 3 JJATEPATBbHOTO OOKY TA 2 IIATUHU 3 000X OOKIB
(puc. 3).

B Hamomy ZOCHiKEHHI CKIHUEHHUH eJIeMEHT OYB
NPEACTABICHUH AK TETPACAD 3 ACCATbMA BY3JTAMHU 3
KBAJPATUYHUM aNPOKCUMYBAHHAM. MexaHiyni Xa-
PAKTEPUCTUKU KiCTKOBOI TKAHUHU JIAHOI AUIAHKYU T
METAJEBUX KOHCTPYKIiN O6ynn oOpani 3a mitTepatyp-
HUMU JaHuMH [8,9] (Tabmund 1).

Puc. 2. Mozienb BEMMKOTOMINKOBOI KiCTKH 3 6araTOyJIaMKOBUM IEPETOMOM MPOKCUMAIBHOTO KiHIIM:
a — Buj criepesy; 6 — BUJ 3347y; B — BUJL 3BEPXY
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A b B
Puc. 3. Bapiantu oCT€OCUMHTE3Y IPOKCUMAIBLHOTO KiHIA BEIUMKOTOMIIKOBOI KiCTKI
3 I0ro 6araTroyJaMKOBUM IIEPENTOMOM: 4 — IIACTUHA 3 MEAIdJIbHOTO GOKY;
6 — IJIACTHHA 3 TATEPATBLHOTO OOKY; B — JIBi IJTACTUHU 3 060X OOKIB.
Tabnuya Nel Tabnuysa Ne 2
BuxigHi XapaKTepHUCTHKH MaTepPialiB, JIokarizanisa 0OpaHHX KOHTPOJIBHUX TOYOK
10 BUKOPHCTOBYBAIUCH Ne EnemenT mMopeni
Matepian MoaymivI IOmnra (E), | Koediuienr Ilyac- 1 |IlpucepenHiin BUPOCTOK
1a COHa, v 2 | BiyHuit BUPOCTOK
Ei‘zggmnbm 18350 0,29 3 | Tepenst OBEPXHS B 30Hi MEPENOMy
[y6uacta KicTka 330 0,30 1 3:.mHH HOBEpRis & SOH.i HEpeIOMy P—
KicTkosm pere- 1.00 045 5 K%CTKZ[ HABKOTIO TBHHTIB B MDKBMDOCTKOBIH SOHI
Hepar 0 | KicTKa HABKOJIO I'BUHTIB B MEKBIDOCTKOBft 30Hi
Xipypriuna crab 2,1-105 02 7 | KicTka HABKOJIO I'BUHTIB B Jiaisi
8 | KicTka HABKOJIO I'BUHTIB B fliapisi
Bci mopieni BUBYAMKMCH Wif JIi€0 CHJI HA 3TUH Y 9 | KicTKa HABKOJIO I'BUHTIB B MIKY/IAMKOBHX IIPOMEKKAX
cariTanpHiil IOMmMMHI. JIIg I[BOTO O TiGiaJbHOIO 10 | KicTKa HaBKOJIO I'BUHTIB B MIKY/IAMKOBHX IIPOMDKKAX
IUTATO BEJTUKOTOMINKOBOT KiCTKYM TPUKIAIANN 3THHA- 11 |IBuHTH BEPXHI (ME/ia/IbHI)
1ouy cuiy BeanunHolo 700 H, Axa gie 33aay Buepes. 12 | TBUHTH BepxHi (J1aTepaIbHi)
Take HaABAHTAXKEHHSA BigmoBizae Ba3i mamienta 70 Kr. 13 |IBuHTH B Aiadisi (MefiambHi)
JucTanpHuil KiHelb BEIMKOTOMIIKOBOI KiCTKM MaB 14 |TBuHTH B Aiadisi (1aTepaspHi)
JKOPCTKE 321KpiHJICHHH. CxeMaTuyHe 306p’¢1)KCHHH MO- 15 [IInacTrHa MeliabHa
,Z[C.HCVI Td IPUKIAJAHHA CUJT IPEACTABICHA HA PUC. 4, 16 | ILractuna JIATEPAJIbHA

Puc. 4. CxeMa HABAHTAKXEHHS MOJEJIEH.

[l BU3HAYEHHA BEJIMYMHM HAIIPYXKEHDb B PI3HUX
BigJinax AUIAHKY 1epeaoMmy, (ikCylo4nX KOHCTPYK-
LiAX Ta IX eJ1eMeHTaX OyJIu 00paHi KOHTPOIbHI TOYKH
(puc. 5, Tabm. 2).

[l OLIiHKK XAPAKTEPUCTUK MOJEIEN, AKi ZOCTij-
XKYBAJIUCh, 34CTOCOBYBAMM Kpurepin Mizeca [10] Ta
BiAOBiAHMIT IIpOTrpaMHuy naker [11].

PesynpraTu

Ha moyarky excrepumeHTaabHOIO JOCHiKEHHA
BUBYAJIM TTIOKA3HUKU MOJENi TOMINKK 3 6araToynaMm-
KOBUM IIEPEJIOMOM MPOKCUMAIBLHOIO KiHIA BEIUKO-
T'OMIJIKOBOT KiCTKM T4 1i OCTEOCUHTE30M HAKICTKOBOIO
IJIACTUHOIO, AKd PO3TANIOBYBAIACh 3 MEAiaIbHOIO
60Ky (puc. 0).

[Tiy BOJIMBOM 3THHAI0YOT'O HABAHTAXKEHHS B Cari-
TaJIbHIN IIOMUHI B MOJE T'OMINKM 3 6araToynaMm-
KOBUM II€PEIOMOM IPOKCUMAJIbHOTO KiHIA BEJIU-
KOTOMIJIKOBO{ KiCTKH i OCTEOCHMHTE30M IIJIACTUHOIO
3 MEJiaIbBHOTO OOKy MAKCUMAJIbHI HANpPYKEHHA
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Puc. 5. Tonorpagis KOHTPOJILHUX TOUOK:
A - Burnay cuepeny; b — Burian 33any; B — up 3sepxy (rsunth); I' — Buj cepeny (IrBUHTH)

Ve

200

Puc. 6. Po3mo/in HAPYKEHD B KiCTKOBII TKAHUHI MOJIE/ TOMITKY 3 6araToyIaMKOBUM
[IePEIOMOM IIPOKCUMAILHOTO KiHIlA BEJIMKOI'OMIIKOBOI KiCTKU i OCTEOCUHTE30M
IUIACTUHOIO 3 MEAIaIbHOIO O0KY: A — 3aranbHun Buj; b — Buj criepesy (nepetun

IO TBUHTAM B Jia(isi); B — Buj 3B€pXy (IE€PETUH 11O I'BUHTAM B MeTa]isi).

sesnyuHoI0 11,1 MIIa BUHMKAIOTH HA IIPUCEPEAHBO-
My BUPOCTKY Ta 10,0 MIIa HaBKOJO I'BUHTIB B MiXKy-
JTAMKOBMX IIPOMIKKaX. MiHiMaJIbHi 3HAYEHHA HAIIPY-
keup 1,6 MITa ta 1,5 MIIa 3apikcoBaHO HA 6i9HOMY
BUPOCTKY T4 HA KiCTKOBUX (PPAIrMEHTAX HABKOJIO (DiK-

CYIOYMX I'BUHTIB B MDKBUPOCTKOBiN 30Hi. Ha iHmux
JiTAHKAX BEJUKOTOMINIKOBOI KiCTKM piBEHb HAIPY-
JKeHb BU3HAYAETHCA B Mexkax Big 2,0 MIIa 1o 6,7 MIIa.

HanpyxeHo-1e(OpMOBAHUI CTAH €JIEMEHTIB Me-
TaJIEBOT KOHCTPYKLiT HABEJAECHO HA PUC. 7.
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228,31
50
45
40
35
30
25
20
15
10
5
0
Puc. 7. Po3nozin HanpyxeHb B €IEMEHTAX
METANEBOI KOHCTPYKILii MOJeNi TOMINIKHA 3
04raToyJIaMKOBUM IIEPENIOMOM IIPOKCUMAIBLHOIO

KiHII BEJIMKOI'OMINIKOBOI KiCTKH i OCTEOCUHTE30M
IUIACTUHOIO 3 MEAiaIbHOTO OOKY.

[Ipy HaKnaaHHI HAKICTKOBOI IVIACTUHMY 3 Me/jidJIb-
HOTO OOKY IIiJi BIUINBOM 3rMHAI0YOT'0 HABAHTAXKEHHSA
y caritaabHiil IUIOMUHI MaKCUMaJIbHi HAIPYKCHHA
315,5 MIla BUHMKAIOTh CaM€ B IACTHHI. Ha rBUHTAX
B MeTA(i3apHiN 4ACTUHI KiCTKM HA0YBAIOTb 3HAYEHHA
HanpyxeHHda 193,53 MIla. HanpyxeHusa Ha IBUHTAX B
Aia¢isapHii 4yaCTUHI BETMKOIOMINKOBOI KiCTKM 3HA-
YHO HIKYI | HE TEPEBHUINYIOTH T03HAYKK 26,1 MITa.

HactynHuMm eranom po6OTH BUBYANU PO3MOAIN
HATIPYKEHb B MOJIE/] TOMINIKY 3 0AraTOYITAMKOBUM II€-
pPENIOMOM NPOKCUMAIBLHOIO KiHIIA BETUKOTIOMIIIKOBOT
KICTKU 1 OCTEOCUHTE30M IIACTUHOIO 3 JIATEPATIBHOTO
60Ky. HampyxeHO-1e(DOPMOBAHUI CTAH KiCTKOBUX
€JIEMEHTIB MOJIENI BiJOOpaKEHUN HA puUC. 8.

OcreocuHTe3 HAKICTKOBOIO IIACTUHON 3 JaTe-
pPaJIbHOrO OGOKY NPOKCUMAJIBHOTO KiHIA BETUKOIO-
MIJIKOBOI KiCTKH IIiJ] BINIMBOM 3IMHAI0YOTO HABAHTA-

A b
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JKEHHA Y CariTaJbHiN MJIOMUHI BUKINKAE MAKCUMA/Ib-
Hi HAMPyXEHHS BennyuHo 36,7 MIIa B KiCTKOBIif
TKAHWHI HABKOJO TI'BMHTIB B MiKBUPOCTKOBiM 3O0H.
HanpyxeHHsa HABKOJIO LIUX I'BUHTIB B MIKYJIAMKOBUX
IPOMIKKAX T€X HAOYBAIOTb JJOCI 3HAYHOI BEIUUUHU
12,3 MIIa. B iHmuX KOHTPONBHUX TOYKAX HA KiCTKO-
BUX €IEMEHTAX MOJE/i piBEHb HANPYKEHb HU3bKUM |
BU3HAYAEThCA B MeKax Big 0,5 MIIa go 2,0 MIIa.

Posnopin HanpyxeHs B €IEMEHTAX METAJIEBOI KOH-
CTPYKIIii II0KA3aHO HA pucC. 9.

228,31

Puc. 9. Posnogin HanpyxKeHb B €1€MEHTAX
METaJIEBOI KOHCTPYKLiT MOJIE/Ii TOMIJIKY 3
0araToyl1aMKOBUM IEPEIOMOM IIPOKCUMAIBHOTO
KiHIS BEJIMKOI'OMIJIKOBOI KiCTKH i OCTEOCUHTE30M
IJIACTUHOIO 3 JIATEPAJIBHOI'O OOKY.

Hayisumi 3naueHnd Hanpyxensb 348,7 MIIa BusHa-
YaI0TbCA B I'BUHTAX, IPOBEACHUX B MiKBUPOCTKOBIN
30Hi, 4UM OOYMOBJIEHUN i BUCOKMM piBEHb HAIPY-
KEHb B KICTKOBUX (PPAIrMEHTAX HABKOJIO LIUX I'BUHTIB.
Ha reunTax, posramosanux B Aiadisi KicTku, piBeHb

200
5
4,5
4
3,5
3
2,5
2
1,5
1
0,5
0

B

Puc. 8. Posnogin HanpyxKeHb B KiCTKOBIN TKAHUHI MOJIEJI IOMINKU
3 6AraTOyIaMKOBUM IIEPENIOMOM MPOKCUMAIBHOTO KiHIIA BEIMKOIOMINTKOBOI KiCTKH i
OCTEOCUHTE30M ILTACTUHOIO 3 JIATEPATIBLHOIO OOKY: A — 3araJbHul BUL; b — Buj ciepeny
(epeTUH 110 IBUHTAM B Aiadisi); B — Buj 3Bepxy (II€peTUH IO ITBUHTAM B MeTa(i3i).
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Puc. 10. Posnozin HanpyxeHb B KiCTKOBii1 TKAHUHI MOJEN TOMIIKU 3 0araTOyJIAMKOBUM
IEPEIOMOM IIPOKCUMAIBHOTO KiHIA BEIMKOTOMIIKOBOT KiCTKH i OCTEOCUHTE30M IBOMA IJIACTUHAMU:
A - saranpHui BUJ; b — Buj cnepeny (IEPETUH IO TBUHTAM B Jiadisi 3 MeAianbHOTO 00KY); B — Bug criepeny
(mepeTHH O I'BUHTAM B Jiadisi 3 marepanbHOro 60Ky); I' — Buj 3BepXy (BUJ CIEPEAY 110 I'BUHTAM B MeTa]isi
3 MEAIaIbHOTO O0KY); [l — BUA 3BEPXY (BUA CHIEPEAY IO IBUHTAM B META(]i3i 3 1aTEPATLHOIO OOKY);

HATIPY)KEHb BU3HAYAETHCS HAMHIDKYUM — 21,6 MIIa.
Hesnayno sumuit piBeHs Hanpyxens 27,3 MIla cro-
CTEPIraeTbCs i B HAKICTKOBIM IJIACTHHI.

Ha 3akmounoMy eramni podboTu MOJAEIIOBAIN Bapi-
AHT OCTEOCUHTE3y NPOKCUMATIBHOIO KiHIIA BEIUKO-
I'OMIJIKOBO1 KiCTKM JBOM4 HAaKiCTKOBUMHM IIJIACTHHA-
MU, PO3TAIOBAHUMHU 3 000X ii OGOKiB. Xapakrepuc-
TUK4 CTAHY MOJIEI IIPU JJAHOMY BapiaHTi CTa6inizamnii
npexcrasneHa Ha puc. 10.

Bukopucranusa ABOX HAKICTKOBUX IIJIACTUH BEJE
[0 6inpm PiBHOMIPHOTO PO3NOALTY HANPYKEHb B
KICTKOBUX €JIEMEHTAX MoOjeni, e IX piBeHb ayxe
HM3bKMI i BUBHAYAETHCA B Mexkax Big 1,0 MIIa go 5,0
MIIa. BUHATOK CKIaja10Th (DPATMEHTH KiCTKU B MiXK-
BUPOCTKOBII 30Hi, HAIIPYXECHHA B AKUX HABKOJIO (iK-
CYIOUMX I'BUHTIB, IPOBEJCHUX 3 JATEPAIBHOIO OOKY,
CAraTh no3Hauku 30,8 MIlla.

Ha puc. 11 nasegeHo HanpyxeHo-4e(PpOpMOBAHUN
CTAH €JIEMEHTIB METAJIECBUX KOHCTPYKIN B MOJEN 3
OCTEOCUHTE30M JBOMA INIACTUHAMHU.

B nopiBHAHHI 3 MOJIENAMU OCTEOCUHTEZY OJHIEI0
IJIACTUHOIO, BUKOPUCTAHHA JBOX IIACTUH BEAE /0
BUPIBHIOBAHHA IIOKA3HUKIB HANPYKCHHSI MDK MeTa-
JIEBUMHU €JIEMEHTAMU, PO3TAMOBAHUMU 3 MEidIbHO-
IO T4 JATEPAIBLHOTO OOKiB. TaK BEMNYNHA HAIPYAKEHD
HA MeJiaIbHIN TIACTHHI 3HIKYIOTBCA 10 196,2 MITa,
IIPU 1IbOMY Ha IUIACTUHI 3 TATEPANTBHOTO OOKY BU3HA-
YA€ThCA IX MiABUIIECHHI A0 mo3HAauku 92,9 MIla. Ha
IBUHTAX, IPOBEAECHUX 3 MEJiabHOIO 60Ky B Aiaisi
TAKOXK CIIOCTEPIraeThCd 3HUAKECHHA PiBHA HANPYKECHD
10 18,9 MIIa, ane 3 naTepanbHOro 60Ky, HABIAKH, Bil-
OyBaeTbca ix migsumeHHa g0 24,0 MITa. Bunartkosa
KAPTHUHA CIOCTEPIraeThCd B MIKBUPOCTKOBIN 30Hi, /i€
HAIIPY’KEHHA HA TBUHTAX 3HUKYETHCA 3 000X OOKIB i
BU3HAYAETHCS HA T03HAYKAX 67,7 MIIa 3 MefiaabHOIO
OOKy Ta 235,7 — 3 1aTEPAILHOTO.

PiBeHb MaKCUMAlbHUX HAILIPYKEHb, AKUI OyB BU-
3HAYEHUI HA KOHTPOJBHUX TOUYKAX EKCIIEPUMEH-
TAJIBHUX MOJECI HABeJCHI B TA0I. 3.
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Tabnuysa Ne3

II0Ka3HMKH HAIIPY:KEHb B TULTHKAX MOJETi
T'OMiJIKH 3 0araToy/;IaMKOBHM IEPEIOMOM
MPOKCHMATBHOIO KiHIA BETHKOTOMLIKOBOI KiCTKH
i pi3HHMU BapiaHTAMHU HOTO OCTEOCHHTE3Y

KOHTpO/IbHI

TOI‘)I - Hampyxenmsa, Mma
No Enementy | MejianbHa | JaTEpAIbHA PR —

Mozeni IJIACTHHA IUIACTUHA

1 11,1 0,5 5,0
2 1,6 2,0 2,2
3 30 1,3 24
4 6,7 14 2,2
5 KicTrosi L5 10
6 36,7 308
7 2,0 2,7
8 1,7 1,8
9 10,0 2,1
10 123 1,0
11 193,3 67,7
12 348,7 2357
13 , 20,1 189
14 Meranesi 216 240
15 3155 196,2
16 273 92,9

[padiune 300paKEHHA OTPUMAHUX DE3YIbTATIB
JAEMOHCTPYETHCA PUCYHKOM 12.

Jliarpama 4iTko i10CTpye, o Mif Ji€i0 3ruHAIYUX
HABAHTAXKEHDb Y CATiTAIbHIN IUIOMUHI OCTEOCUHTES
i3 3aCTOCYBAHHAM [BOX IUIACTUH 320€3I€dye Hall-
MCHIIUKI PiBEHb HANPYKEHDb Y KiCTKOBUX €JIEMEHTAX
MOzieli. BUHATKOM € 30Ha mepesoMmy, e B KiCTKOBUX

40 —
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(bparmeHTax HABKOJIO I'BUHTIB, PO3MIillEHUX i3 JaTe-
PaabHOIO OOKY, HANPYAKEHHA JOCATAIOTH MAKCUMAJIb-
HUX 3HAYEHb. Y MOJEIAX 3 OJJHOCTOPOHHBOIO (hiKCa-
IIi€10 YIAMKiB KJIIOYOBI BiIMIHHOCTI TaKOXK IPOSABIIA-
I0TbCA B PIiBHAX HANPYIW HA KiCTKOBUX (PPAIMEHTAX
n06au3y (PiKCYyIOUMX TI'BUHTIiB: IIPU JTATEPAIBHOMY
PO3MIIEHH] [IACTUHMY 11i TIOKA3HUKU B KilbKa pa3is
BUII, [0 € CYTTEBUM HEJ[ONIKOM.

[TopiBHAHHA PiBHA HAIIPYTH HA €IEMEHTAX METa-
JIEBUX KOHCTPYKLiM B MOJENAX BEIUKOIOMIJIKOBOI
KICTKM npu 6araropparMEHTApHUX IEPEIOMax i
T4 34CTOCYBAHHA BiIMi{HHMX BapiaHTiB CTa6inizamii
IPEACTABIEHO HA PUCYHKY 13.

Jliarpama HA0YHO CBiAYUTH, MO BUKOPUCTAHHA
JABOX IIJTACTUH IIPU OCTEOCUHTE3i JO3BOJAE JOCAITU
HAWHWKYOIO PiBHA HAIPYXKEHb B €JICMEHTAX METa-
JIEBOT KOHCTPYKIT MOPIBHAHO 3 MOJEAAMU OJHOCTO-
POHHBOI'O OCTEOCUHTE3Y. BUHATOK CTAHOBUTH ILIAC-
TUHA 3 JIATEPAIBLHOIO OOKY, 1€ HALIPYKEHHA JICIIO T1€e-
PEBUIIYIOTH OKA3HUKU MOJIEJ 3 O/JHIEI0 INIACTUHOIO,
aJIe I pi3HUIIA HE3HAYHA.

O6roBopeHHs

PesynbraTy IpOBEJEHOr0 AOCTIIKEHHA [TOKA3ANH,
MO B MOJENi TOMIIIKM 3 6araToyJaMKOBUM IEPENO-
MOM IPOKCUMAJIbHOTO KiHIIA BEIUKOTOMINIKOBOT KiCT-
KU IUIACTHHA, KA HAKJI4JE€HA 3 JATEPAIBbHOTO OOKY,
Ma€ ITEPEBAXKHE 3HAYEHHA I ONOPY 3rUHAIYUM
HABAHTAXKCHHAM, IO AiI0Th B CATiTaJbHIiN IUIOLIMHI.
Came 14 mIacTuHa 3a6€31€4ye MiHiMaTbHUN PiBEHD
HANPYKEHHA B KiCTKOBUX €JI€MEHTAX MOJENi B 30Hi

||ll
6 7

8

10

KOHTPO/IbHI TOUKHM

|| Me,qian bHa Ns1aCcTUHa

B narepanbHa NnacTuHa

H 2 NNacTUHU

Puc. 12, JliarpamMa BEeJIMYUH CTAHY 30CEPEIKEHHS CUJI KICTKOBUX €JIEMEHTAX MOJEII TOMIIKU TIPH NEPENoMi 3
MHOXUHHUMH YIAMKAMU B JUIAHI IPOKCUMAJIBHOTO eniMeTadidy os tibia npu pisHux cnoco6ax crabimisaril.
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14 15

KOHTPO/IbHI TOUKHK

B MefianbHa NAacTUHa

H natepanbHa NnacTuHa

H 2 NNaCcTUHU

Puc. 13. [liarpama oTpUMaHUX [TOKA3HUKIB HANPYKEHHA HA
METAIEBUX KOHCTPYKIAX [IPU Pi3HUX CIIOCOOAX OCTEOCUHTESY.

nepesoMy. BUHATKOM € KiCTKOBi (pparMeHTH HABKOJIO
(bIKCYIOUMX T'BMHTIB IIPOBEAECHUX Y€PE3 LIO IUIACTHU-
HY, Ji¢ piBeHb HAIPYXEHb NIEPEBUIIYE TO3HAYKY 35,0
MIa. I[InacTrHA HaKIaJeHA 3 MEiaIbHOTO OOKY 3a-
6esnedye MiHiMAJIBHUN PiBEHb HANPYXEHb HABKOJIO
(bikcylouux I'BUHTIB NpOBeAEHUX depe3 Hel OfHax
CYTTEBO IiJBUIIYETHCA PiBEHb HAIPYI'W HA 30BHIMIHIX
IOBEPXHAX KiCTKM B 30HI IEPEIOMY, IKUH B KilbKa
pasy BUIIE 32 AHAJIOT{UHI IOKA3HUKU MOJEII 3 JIaTe-
paJbHUM PO3TAMYBAHHAM IUIACTMHU. Bapro Bix3Ha-
YUTH, IO [IPU LBOMY B a0COMIOTHUX 3HAYEHHAX L
HANIPYKEHHA He nepesuinyors Mexi 11,1 MIIa. Bapi-
auT (ikcanii pparMenTiB KiCTKM ABOMA IJTACTUHAMU
3 060X OOKiB IIOE/IHYE NEPEBATU KOKHOI 3 IIACTHUH i
3a6e3mneuye ONTUMAIbHUN BAPiaHT PO3NOALTY HALPY-
ru B Mojeni. OTxe, 32 KpUTEPIEM PO3MOJiLY HALIPYIH,
MOHA CTBEPIKYBATH, 1[0 OCTEOCUHTE3 JBOMA ILIAC-
TUHAMU € ONTUMAJIbHUM BapiaHTOM (pikcanii. Bapi-
AHTH OZHOOIYHOIO HAKIAJAHHA IIIACTUH TEXK MOKYTb
Oyru BapiaHTOM BHUOOPY 3 YPAXYBAHHAM XAPAKTEPY
IIEPEIOMY, KiIbKOCTi YIAMKIB, IX PO3MiPy, TEXHIYHUX
CKJIAJIHOMIIB [IPY HAK/IA/JAHHI IUVIACTUH T4 iH.

BucHOBKH

[Tizg 1i€10 3rMHAI0Y0ro HABAHTAKEHHA Y CariTaIbHIN
IUIOIMHI OCTEOCUHTE3 13 ABOMA ITACTUHAMU 340e311e-
Yy€ HAMMEHIII HANPYKEHHA AK Y KICTKOBUX €IEMEHTAX
MO/, TaK i B KOMIIOHEHTAX METAJIEBOI KOHCTPYKIII.
BUHATKOM € 30H4 HABKOJO I'BUHTIB, PO3MIIICHUX i3
JIATEPANBHOTO OOKY B MeTA(i3apHii AiMAHL, e HAIl-

PYXEHHA B KiCTKOBUX (DPAIMEHTAX 3ATUINAETHCA IiJI-
BUIIEHUM. Y MOJIENAX 3 OIHOCTOPOHHBOIO (PiKCaIi€0
YJIAMKiB OCHOBHA Pi3HUIIS TAKOX [OJIATA€ B HANIPY3i Ha
KICTKOBUX (PparMeHTax NOONU3Yy I'BUHTIB: U MEJi-
AJIbHOMY PO3TallyBAHHI IVIACTUHU [IOKA3HUKHU B KiJIbKA
Pasy HKYi, HIK IPU JIATEPATbHOMY.

Konduixr inTepecis:

ABTOPH 3a4BJIAIOTD PO BiICYTHICTh KOHPIIKTY iH-
Tepecis.
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Analysis of the Stress-Strain State of a Model of the Tibia With a Commi-
nuted Fracture of the Proximal Tibia Under Different Variants of Osteo-
synthesis Under Bending Load in the Sagittal Plane

Burianov O.A.", Kvasha V.P."=, Hliba H.H.", Karpinskyi M.Iu?, Yaresko O.V.?
'Bogomolets National Medical University, Kyiv, Ukraine
X8I Sytenko Institute of Spine and Joint Pathology of NAMS of Ukraines, Kharkiv,

Ukraine

Summary. Introduction. Fractures of the tibial plateau are intra-articular injuries.
The current debatable issue is the selection of a plate based on its functional capacity,
which depends on the nature of the fracture and the position of the implant, and requires
[urther study. Objective. The study aims to investigate the stress values in a model of
comminuted fractures of the proximal tibia under different types of stabilization when
exposed to bending load in the sagittal plane. Materials and Methods. A finite element
model of the proximal epimetaphysis of the tibia with a comminuted fracture was
created. Three variants of osteosynthesis were studied: (1) a plate on the medial side,
(2) a plate on the lateral side, and (3) two plates on both sides. A bending force was
applied to the tibial plateau, acting from posterior to anterior. Results. A plate applied
on the lateral side provides the lowest stress levels in the bone elements of the model
within the fracture zone. The exception is the bone fragments around the fixing screws
passing through this plate, where the stress level exceeds 35.0 MPa. A plate applied on
the medial side provides minimal stress around ils fixing screws, but the stresses on the
outer bone surfaces in the fracture zone increase and are several times higher than
in the model with the lateral position of the plate; however, in absolute values, these
stresses do not exceed 11.1 MPa. The variant of fixation with two plates provides the
most optimal distribution of stresses in the model. Unilateral plate application may also
be considered, taking into account the nature of the fracture, the number and size of
[fragments, technical difficulties of plate placement, etc. Conclusions. Under bending
load in the sagittal plane, osteosynibesis with two plates provides the lowest stresses. The
exception is the area around the screws, where stresses in the bone fragments remain
increased. In models with unilateral fixation of fragments, the main difference lies in
stress levels near the screws: with the medial position of the plate, these values are
several times lower than with the lateral position.

Keywords: tibia; comminuted fracture; osteosynthesis; mathematical modeling.
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AHAJIi3 CTPYKTYpPH BOTHENIATbHUX YIIKO/IKE€Hb HEPBiB
BEPXHBO1 KiHIIiBKH B YMOBAX Cy4ACHHX OOHOBHX JIill

Cmpagyn C.C.1 Kypinnuii LM, boeoan C.B. "2, Jlucax A.C.!

Pe3iome. Bcmyn. Yacmoma 602HeNANbHUX YULKOONCEHb KIHYIBOK 6 YMOBAX CYUAC-
HUX 001108UX 0ili HAOIUNICAEMBCSL 00 00% 8i0 3a2anvrol Kinbiocmi noparens. IIpu ybo-
MY KOJNCHE MPemeE YULKOONCCHHA CYNPOBOONCYEMbCA NePeroMaM Kicmok, a 'y 40% x6o-
pux diaznocmyomsca mpaemu nepupepuuHuUx Hepeie pPizno2o cmynens supaieroc-
mi. Mema 00CRIONCeHHA — BUSHAUUMU CIMPYKIMYDY 602HENANbHUX YULKOONEHb HeD8i6
8 YMOBAX CYUACHUX BIICOKOBUX O1ll 3 YDAXYEANHAM 0COOIUBOCMEN HAOAHHA MeOUHHOT
00noMO2U Ha emanax meouunoi esaxyayii. Mamepiaau i memoou. [1poaranizoeano
ocobaueocmi noparens 103 nayieHmie 3 PisHOMAHIMHUMU BOZHENANbHUMU YUKO-
ONCeHHAMU NepuPpepunHux Hepeie 6epxHvoi Kinyiexu. Bci x6opi 0yau 40R08iKAMU,
cepeoniti 8ix cmanosus 34+8,6 pokie. O6CMmercenHs 8KIOUAN0 BUKOHAHNS Dermaee-
nozpaii, enexmponetipomiozpapii ma Yrempacornozpagpiune 00CmeNcenns AK camo-
20 Hepea, max i M’4316 naewa ma nepeonnivui. Pegyarsmamu. Maiince 95% nayicn-
mig Manu noparenns nepupepudnux Hepeie 6ePXHboi Kinuieku YIamkamu CHapaoie
BHACAIO0K 3ACMOCYBAHHA DAKeMHO-ADMUACPILCOKOT ma iHULOT 30POT OUCmMaryitin020
Kepysanna. Ilepesaxcra KinbKicmb 602HeNANbHUX YUKOONCCHb JOKAM3YEANACH 6 Ce-
peoniil i oucmanvniti mpemuni naewa (42,3%), 6 ooaacmi nepeonnivui (25,4%) ma
OinANRYE NIKMB0B8020 cy2noba (14,9%). Ceped ypancens nepugepuunux nepeie 6epxusoi
Kinyieu Hatloineuw wacmo (36,2%) cnocmepizani YuKo0IeHHs NPOMEHEB020 Hepad.
Y 45,1% nopanenux manry micye HACMOKU SIOKPUMUX NEPeNOMI8 NAeH080i KICMKU,
8I0N0BIOHO YUKOONCeHHA JKMbOBOI Mma npomenesoi kicmox cnocmepieanu 6 19,8%
ma 17 %. Bucnoeku: Yiukooxcenns nepeie 3-4 cmynens (3a Sunderland) manu micuye
8 55,1%, nogue anamomiune YuKoowcenns nepea cnocmepizanu 6 42,2% eunaoxis. ¥
53 sunaokax (56,7%) dedpexmu nepsie cknadani 3-6 cm, AKi € NPOZHOCIMUYHO CHPU-
AMAUBUMU 0N Xipyp2iun020 8i0Ho8aenHs. B 9,0% sunadkis dedpexmu Hepsa nepesu-
upyeanu 12 cm. IIpu naoarmi meouunoi 00nomMo2u Ha nonepeoHix emanax eearxyauii
Mpasmosani Hepeu nPpaxmuuno e 0yau 6i0H06AeHI, d OideHOCUKA MAKUX YUKO-
dxcersb 0yaa HedoCmammso.

Knouoegi croea: nepupepuunuil neps, 60znendnvie Yuuko0merms, ereKmponei-
pomiozpagia, conozpagis, 6epxua KiHYi6Ka, YULKOONEHH HepPEis.

Beryn

3rijHo ganux HanionanaepHoro BilickkoBoro Me-
anynoro Kininiynoro Hentpy «fomoBHuit BiricbkoBumit
Kniniunu [ocniTane» 32 nepiof 3 10TOIO 110 JIUNEHD
2022 poxy nepesaxana 6010Ba TPABMA KiHIIiBOK, IO
CKIaziana 76% B 3araibHiN CTPYKTYpPi OpaHeHb. Bor-
HENJIbHI MOPAHEHHA BEPXHbOI KiHIIIBKM CKIdJaId
45%. Cepeji 60110BOT TPaBME KiHI[IBOK ¥ 36% BUMA/IKIB
JiarHOCTYBAIM BOI'HENAIbHI IIEPEJIOMHU KiCTOK, 3 AKUX
y 76% BU3HAYAIN HAABHICTD MEPBUHHOTO KiCTKOBOT'O
nedexty. 85% NOopaHeHb KiHIIBOK OyaM MOJiCTPYK-

B4 Bozoan C.B., www.sergey-mena@ukr.net
IV ducmumym mpasmamonoeii ma opmonedii HAMH Yipainu», Kuis,
Ykpaina

TYPHUMH 3 YIIKO/KEHHAM 4-X Ta Oinblie aHATOMO-
(YHKIIOHAIBHUX YTBOPEHD [1]. Vpaxenusa nepude-
PUYHUX HEPBIB KiHIIBOK 32 JAHUMU Pi3HUX ABTOPIB
Bapiloe B Mexkax 12-30% sunagxis. [Togi6ni Tpasmu
9aCTO NPU3BOJAUTL 0 BTPATU (PYHKIII, TPUBATIOIO
nepiogy peabinitanii, XxpoHi4uHOro 6010 Ta iHBAMA-
HOCTi mopaHenux [2-4]. CTymninp yIKO/KEHHA Iepu-
(hEpUYHOTO HEPBA 3AJIEKUTD Bil 6AraThOX (PAKTOPIB,
30KpeMad O0NiCTUYHNX BIACTUBOCTEN CHAPALY, 11O BU-
KJIMKAB IOPAHEHHS, JIOKANi3ALil YIIKOAXKEHHA, TOIIO.

Boruenanpni mopaHeHHsd 323BUYAN XAPAKTEPU3Y-
I0TbCS MACUBHUMU JIC(EKTAMU M'AKUX TKAHUH O0Y-
MOBJICHUX TPAHCJAIIEI0 BEJIUKOI KIIBKOCTI KiHETHY-
HOT €Hepril yepe3 Opra’u Ta TKAHUHY, [0 JOJATKOBO
YCKIAJHEHO TEIVIOBUMM OIliKamu [5]. BormemasnbHi
[ePeJOMU KiCTOK 4YacTO aCOLifOBaHI 3 pi3HUMU
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TUIIAMU M ATKOTKAHUHHUX YPaXKEHb. 32 JAHUMU Pi3-
HUX ABTOPIB YPaKEHHA NepUPEPUYHUX HEPBIB XOY |
€ YACTUMHU IIpU OOMOBIN TPABMI, IIPOTE B AEAKUX BU-
M2/IKaX MOKJIMBE TIOBHE CIIOHTAHHE BiHOBIEHHS [0].

Hanbinpm CcnpudgTIuBUil  CLEHAPIN  JiKyBaHHA
VIIKO/UKEHHA TEPU(PEPUYHOIO HEPBA NTOJATAE Y BUAC-
Hill JexoMmmpecii 400 BiIHOBJIEHHI MOr0 LiliCHOCTI,
O € 3aIOPYKOI0 MOBHOI'O 200 YaCTKOBOTO BiJJHOB-
JIEHHA YYTIHUBOi, BET€TATUBHOI 460 MOTOPHOI (PYHK-
nii. He MEHII BaXIMBUMHU ACIIEKTAMH, IO OOYMOB-
JIOIOTh PE3Y/IbTAT JIKYBAHHA TPABM HEPBIB, € AKiCHE
BiTHOBJICHHS (OB 200 MJIACTHKA) HEPBA, 30€PEKEH-
HA KUTTE3ATHI TKAHVUHU B 30Hi TPABMU Td HABKOJIO
HEpBa Ta BPAXyBAHHA 3[AaTHOCTI M'43iB 10 peinep-
Bauif [7-10]. Ha xanp, HA eTanax HaJaHHA MEJUYHOI
JOIOMOI'M IIPU BOTHENAJIbHUX I[OPAHEHHAX HEPBiB
AOTPUMATUCH LIUX YMOB BJA€THCA HE 3ABK/IH, OCKi/b-
KU HA II0Y4TKOBUX €TANax JiKyBAHHA OCHOBHA yBAra
30CEPEKYEThCA HA CTAb1II3aLii CKemeTy Ta 3aKpUTTi
PAaHOBUX A€(EKTIB, IPU IIbOMY IUTAHHA Bi/JHOBIECHHA
nepupepudHuX HEPBIB MiHIMAIOTLCA 3A11i3HO, KOJIU
IPOLECH peinepBalii € Hee(PEKTUBHUMU TA MAJIOTIEP-
ciektuBHuMHU [11-13].

Posymitoun crenugiky nOAiGHUX ypaKeHb, 34
YMOBM HaABHOCTi aHATOMIYHOI'O VIIKO/PKCHHA HEp-
Bd DPEKOMCHIOBAHE pAHHE XipypriuHe BTPYYaHHA
[14]. IIpu HAagBHOCTI BOTHENAIbHUX JE(EKTIB HEPBiB
AyTOHENPOIUIACTUKA Ma€ OyTM BUKOHAHA B IepImi
IiCTh MiCALIB iC/IA TOpaHeHHd [15]. VIIKoAKeHHA Ma-
TriCTpaNbHUX CYAMH Ta IEPEIOMU KiCTOK € (paKTOpaMu
PU3UKY I10/I0 BOTHENATBHUX YPAXKEHD HEPBIB [16].

Ananizyoun 40-piuauit gocsin (2106 mamieHTiB)
y JIIKyBAHHI BOTHENAIbHUX YpaXeHb HepBiB H.I. Secer
TA CHiBABTOPU BU3HAYMJIM, IO XapaKTep i piBeHb
VIIKO/UKCHHS Ta PEKOHCTPYKILil, CYNyTHi IOIIKOJ-
JKEHHS TKAHWH KiHIIiBKY, 4aC 0 MOMEHTY OIlepallii,
iHTpaonepaniina KapTuHa, 0COOMUBOCTI BiJHOBIEH-
HA HEPBy T4 Hmicagonepanirina peabimitanii — € ro-
JIOBHUMU HPOTHOCTUYHUMHU (PAKTOPAMU IOJO Bifl-
HoBeHHs (PyHKIIT KiHiiBku [17]. o 26% maiieHTiB
3 YPAKEHHAMU NEPUPEPUYHUX HEPBIB CTAIOTH OCO-
0aMu 3 iHBAIJHICTIO Yepe3 NEPCUCTYIOYUN Oilb Ta
BTparty (pyHkKuii [18].

Ha mpaxruni 3 nopaHeHuMHU BiliCBKOBOCTYKOOB-
IAMU 4aCTO CIOCTEPIraeThCA CUTYALlisd, KOJIU [iarHo3
VIIKO/UKEHHA NEPUPEPUIHOIO HEPBY HE BCTAHOBIIIO-
€ThCA 1O HAIAHHA CIEIiaNi30BAHOI JOIOMOIY. 3JHAH-
HA CTPYKTYPU BOTHENAJIBHUX YIIKO/KEHDb Iepude-
PUYHUX HEPBIB AACTb MOXKIUBICTD JiKAPAM MOYATKO-
BUX JIAHOK MEJMYHOI JOIIOMOI'Y BPAXOBYBATH JAHUI
BU/J| YIIKO/DKEHD Ta HAZABATH AJCKBATHY JOIIOMOIY.

MeTta BOCTiJ)KEHHA — BUSHAYUTHU CTPYKTYPY BOI-
HENaJIbHUX YIIKO/KCHb HEPBIB B YMOBAX CYYACHUX Bill-
CbKOBUX [Iill 3 YPAXYBAHHAM OCOOJMBOCTEN HA/JAHHA
MEAMYHOI JOITOMOT'Y Ha €TAaX MEJUYHOI €BAKYaLlii.
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Marepianu i meTogu

[TpoananizoBaHo 0COGIUBOCTI MOpaHEHb 163
NAlli€eHTa 3 BOIHENAJIbHUMU YIIKO/KCHHAMU II€-
pudepryHnX HEPBiB BEPXHbOI KiHI[IBKM, AKi CIIOC-
TEPiraJuch Ta MPOXOAUIN JIKyBAHHA B JlepxKaBHiil
yCTaHOBU «HanioHaabHUI IHCTUTYT TPaBMATOJOI]
ta oproneaii HAMH Vkpainuw» 3a nepiog 3 2014 mo
2024 poxu. Bci xBopi 6ya1M 40M0BiKaMU, CEPEAHIN BiK
34+8,6 poKiB.

Bcim manjienTam nposejeHO KIiHiuHE Ta peHTre-
HOJIOTiYHE 0OCTEXEHHA. PEHTreHOrpadiio ymKomxe-
HOI'O CEIMEHTY BUKOHYBAJIU B JBOX IPOEKILiAX. Bcim
XBOPUM BUKOHYBaIU Y3/I, AKE € «30I0TUM CTAHJAP-
TOM» JiaI'HOCTUKHU BOTHEIIAJIbHUX YIIKOJKEHD HEPBIB
i 1a€ MOXIUBICTD BUABUTHU CTYIiHb 3MiHU CTPYKTYPH
HEPBA B JAMAHI YIIKO/UKEHHA 400 BU3HAYUTH PO3-
Mip Ae(eKTy TPaBMOBAHOI'O HEPBY. B 70% BUIAKiB
BUKOHYBAIU €JIEKTpoMiorpagiyne OO6CTEKEHHA A
YTOYHEHHA PiBHA YUIKOJXKCHHA i CTYNEHA IOPYLUICH-
HA NPOBiHOCTI NEPUPEPUIHOTO HEPBY Td CTYNECHA
JEHEPBAIIMHNUX 3MiH Yy M'43aX. BiiipaBHUM KpUTEpi-
€M, IO J03BOJIAE BUSHAYMTHU CTYIiHb YPAKCHHA HE-
pBa € knacugikanii 3a Ceppon Ta Cangepaeny (19, 20]
(tabm.1).

Kpurepii BKIIOUEHHA: BOIHENAIbHA TPAaBMa BEPX-
HbOI KiHI[{BKM 3 YIIKO/KCHHAM IE€PU(PEPUUHUX HE-
pBiB, BiK marienTis 25-62 poxku. Kpurepii Bukio-
YEHHA: HEBOTHENAJIbHI YIIKOJKEHHA NEPUPEPUIHNX
HEpBiB BEPXHbOI KiHI[IBKH, IOMITPaBMA, INCHUXiuHi
pO3/Iaj iy, YIIKO/KEHHA IUIEYOBOTO CIUIETiHHA 200
LEHTPAIBLHOI HEPBOBOI CUCTEMU.

Cratuctryna 06poOKa JAHUX IIPOBOAUIACA 32 J10-
nomoroto makera STATISTICA 12,0 by StatSoft, Inc.
of USA (minensias Ne ALXR712D833252FAN3). 3ac-
TOCOBYBA/JIM METOJM ONMCOBOI CTATUCTHUKH, JaHi Ha-
BOAMIN Y BUITIAAI CEPEJHBOIO BUOIPKOBOIO i HMOro
CTAHAAPTHOrO BifxuiaeHHA (M+SD) y Bumajgxky Hop-
MaJIbHOT'O PO3IO/ALNY 11 Y BUIJIA/I ME/liaHU i KBAPTUIIIB
(Me [25Q-75Q]) y BUIIAAKY PO3IOAITY BiAM{HHOI'O Biff
HOPMaJIbHOTO.

PesynpraTn

[lepeBakHa KiIbKiCTh XBOPUX, — Oinbine 95% mManu
IOPAHEHHA CIHPUYUHEHOIO Ji€I0 OCKOJIKAMHU i 4acT-
KAMU CHAPAIB BHACAIJOK 3aCTOCYBAHHA PAKETHO-AP-
TUIEPINCHKOI Ta iHIMOT 30pOi AUCTAHIIINHOTO 34CTO-
CYBAHHA, 1O NOB’A3aHO 3 XaPAKTEPOM GOMOBUX [ill.

B Tabn. 2 npeacTaBieHO PO3MOAIN MAIiE€HTIB 34
piBHEM TpaBMH, IO GE3MOCEPESHBO BILIMBAE HA Xa-
paKTep CYNYTHIX YPaXKEHb Td HAJAHHA JOIOMOTH.
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Tabnuysa Nel

Knacugikania ymkoaxens Hepsis 3a Sunderland (1951)

. Ha3zBa
Crynitb VIIKO/PKEHHSA

[TaTochizionoriuna XapakTeprucTuKa

IMOBIpHICTb CHOHTAHHOTI'O BiIHOBJIEHHA

1 Heitponpaxcisa

CerMeHTapHE TIOMKO/UKEHHS MIEMiHY; 3aIUIIAI0ThCA
IHTAKTHAMMY €IHEBPil, EPUHEBPIM, eHIOHEBPIN | 1ii-
JICHICTD dKCOHIB; € YACTKOBi CCHCOMOTOPHI IIOPYIICHHS

[ToBHE CIIOHTAHHE OAYKAHHA IIPOTATOM THKHIB
YU MiCsIIiB

2 AxcoHoT™ME3UC

[Tomko/pKeHHA aKCOHA, Mieniny, eninespiio. [Tepunes-
pifl, EHIOHEBPIN 30€peKeHi. € TOPYIEHHA BEreTATHB-
HUX i CEHCOMOTOPHUX (PYHKLIL{i

[ToBHE 200 TMOraHE CIIOHTAHHE BiHOBICHHSI
(1 MM/7eHb) 3AJIEKHO Biff IUTICHOCTI CIIOIYYHOL
TKAHUHH T4 BiICTAHI 710 M3

3 AxcoHOTME3HUC

Brpara akCOHiB, AeMieNiHi3a1is, YIIKO/UKEHUH €HIOHEB-
it ane eniHeBpil i epUHEBPI HE MOMKOLKEH]

[lorane €HJOreHHE BiTHOBJICHHS, HEIPABUIb-
HUI HATIPAM AKCOHIB, iHOJi OTPiOHA oneparlis

4 AKCOHOTME3HC

TTOMmKOKEHHA AKCOHIB | Mi€liHy, IOMKOPKEHI Iepu-
HEBPIl T4 EHJIOHEBPIi A€ eNiHEBPil 30epekeHnH

[Torane eHjoreHHe BiTHOBAEHHS 4060 HOTO Bifl-
CYTHICTb, HEOOXifIHE XipypriuHe BTpydaHHA

5 Heripormesuc

[TOMKO/PKEHHA AKCOHIB i Mi€JIiHy, eriHeBPil0, IIEPUHEB-
Pito Ta EHJIOHEBPII0

[Torane eHjoreHHe BifHOBACHHI 200 HOTO Bii-
CYTHICTb, HEOOXiIHE XipypriuHe BTPyYaHH:A

6 3Minana

Pi3ni kom6iHani{ yimkopkeHb Hepsis (I-V cTynens)

Pi3He CIOHTAHHE BiJHOBJIECHHS 3aJIEKHO Bifl

TpaBMa

TSKKOCT] YIIKO/PKEHHSA HEpBa

Tabnuysa Ne2
PiBeHb BOTHENTATBHOTO YIIKO/XKEHH
nepupepuIHOro HepBy

PiBeHb TpaBMH KinbkicTp, a6C. | (%)
[TpOKCHMAJIbHA TPETUHA ILIEYd 8 4.9%
CepejiHs TPETHHA T1IeYa 36 22,1%
JMCTaIbHA TPETUHA IUIEYd 33 20,2%
JliIAHKA JTKTBOBOTO CYII1I062 24 14,9%
[IpokcuMasbHa TPETUHA NIEPEL- 10,4%
LYY 17
Cepeins TPETUHA NEPEAIIIIYYA 15 9,2%
JlucTaIbHA TPETHHA EPEAIUTYs 11 0,7%
JlinsHKA TTIPOMEHEBO-3a1T SICHOTO 4.9%
cyrnoba 8
[T'sicHA AITHKA TA TAIbII 11 6,7%
Bcboro 163 100%

[lepeBakHa KibKiCTh BOIHENAIbHUX YIIKOMKEHD
JIOKAJIi3yBAIACh B CEPEHIN i AUCTANbHIN TPETUHI I1JIE-
9a (42,3%) Ta BiIAHL JTIKTBOBOIO Cyrino6a (14,9%).
HayimeHma KinbKiCTb BOIHENAJIBHUX YPAKEHD II€pPU-
(bepruuHuX HEPBIB Oya HA PiBHI IPOKCUMAJIBHIN TpE-
TUHMY I171€9a T4 KACTI.

B Tabn 3 HaBEIEHO PO3NOALT YPAKEHb HEPBIB
BEPXHbOI KiHIIIBKM. V 3B’A3Ky 3 THUM, LIO Y 3HAUYHIN
YACTUHI BUIIAJKIB CIOCTEPIrasn YIIKOJKCHHSA Kilb-
KOX HEpBIB, 3araJibHa KiJbKiCTh IOMKO/XKEHb HEPBIB
cranosuna 221.

Tabauys Ne3
Po3mnogin ypaxxeHb HEPBiB BEPXHbOI KiHIIiBKH
HasBa HepBy KinbKicTb, abc. (%)
CepepuHHuMI 45 204%
JIKTHOBHIT 60 27,1%
[TpomeHeBuit 80 36,2%
[Tanblesi 36 16,3%
Beporo 221 100%
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Y OimbmoCTi BUNAAKIB BOTHEIANbHUX YPAXKEHD
(36,2%) 6yB HOMKOKECHUI MPOMEHEBHII HEPB, IO
[IOB’A3aHO 3 HOT0 aHATOMIEI0, OCKIIBKM Ha piBHI
AUCTAIIBHOI TPETHUHU IIIeYd TA HA PiBHI JIKTHOBOI'O
Cyr106a HEPB PO3TAMOBAHUI HA 30BHI Bijl I1JIEYOBO]
KICTKM i 4aCTO TPABMYETHCH, AK €JIEMEHTAMU BOTHE-
MAIbHOI 30O, TaK i KiCTKOBUMH YIAMKAMHU ILIEYO-
BOI KicTKM. HacTymHUMHM 32 4YaCTOTOIO YPAKEHHA
Oy JKTbOBUN Td CEPESVUHHUIN HEPBU. Y 45 XBOPUX
(20,4%) mManu micre yIIKOAKEHHA KiIbKOX HEPBIB, 1110
CYTTEBO YCKIAAHIOBAIO AK AialHOCTHKY, TAK i JIIKyBaH-
Hf JaHOI I'PYIIH XBOPHX.

Hamu npoananizoBaHO PO3NOAIT YPAXKEHb HEp-
BiB 34 BUJIOM YIIKO/pKEHHA (Ta6.s.4). [loBHE aHATO-
MiYHE YPaXKEHHA HEPBiB (5-U TUIl NOMKOKCHHA 32
Sunderland) cnocrepiramm B 42,2% BUNAJKIB, OPY-
IEeHHA (PYHKLT HEPBIiB U 36€PEKEHOCTI HENIEPEPB-
HOCTi HEPBOBOT'O CTOBOYpA (2-4-11 THUI IOMKOJXEH-
Ha 32 Sunderland) 6ymno BigMiueHO y 55,1% BUMAKIB.
[Ipu w’aromy Tuny ymkompkeHua Hepsa (Sunderland)
IIOKA34HO XipypriuHe BiJHOBJICHHA, A€ YIIKOJXEH-
H 3 T4 4 Ty € HAUOIbII CKIAJHUMU 3 TOUYKU 30Dy
TAKTUKA TOAAIBIIOTO JIKyBAHHS.

Tabnuysa Ne4
Po31mopi TpaBMOBAHHUX HEPBiB
3a BHJIOM YIIKO/KEHHA
Byt yIKOLKEHHA Kinpkicte | %

[loBHe aHaTOMIYHE YIIKOUKEHHA (AeDEKT 93 42,2%
HEpPBa)

YaCTKOBE YIIKOJPKCHHS 0 2,7%
Komripeciitta Heitpomaris 82 | 37,2%
BHYTDIIlHBO-CTOBOYPHE VIIKO/PKEHEST 40 [ 179%
Bcporo 221 100%

BusHaueHHA Xapakrepy YpaKeHHA € BAKIUBOIO
32J]A9€I0 HA €Talli OOCTEXKEHHS MALi€HTa, TaK K Bif




BU/IY VIIKO/UKEHHA HEPBA 3aJEKUTh TAKTUKA HOIO
HOJAJIbIIOTO JNiKyBaHHA. KpiM KIiHIYHMX O3HAK, 110
J03BOJAIOTh BU3HAUUTU TPABMOBAHI HEPBU 1 IIO-
IEPEAHbO OLIHUTH PIiBEHb TA TAKKICTD YPAKCHHS,
BAKJIMBUMHU JOINOMIKHUMUA METOAAMHU AidTHOCTHKH
€ TOJKOBA enekTpoHerpomiorpagdia (EHMI) Tta co-
Horpacgiyne (yaprpassykose) pgocaigpxenus (Y3[).
Tonkosa EHMI 103B0JIA€ BUBHAUUTH WIBUJKICTD IIPO-
BEJEHHA iMITyJIbCYy O HEPBY 460 KOHCTATYBATU Bijl-
CYTHICTb TIpOBeJeHHA. BU3HAUEHHA BiANOBiAl M43y
npu ronkosin EHMI gornomarae 3po3ymiT CTyMiHb
JEHEPBALINHNUX 3MiH y M'a3i. CoHOrpadiyne g0Ci-
JUKEHHA JI03BOJIA€ Bi3yaJli3yBaTW HEPB, BUABUTU II0-
pyLIEHHA MOTO CTPYKTYPH, 2 IIPYU IOBHOMY AHATOMIY-
HOMY YIIKOJKEHI — BU3HAUUTH po3Mip Aedexty. Ha
puc. 1. mpeacTaBIeHo COHOrpadiuHe AOCTIAKEHHA
IpOMEHEBOro Hepsa. Ha puc. 2 nmpogeMOHCTPOBAHO
COHOIpa(iuHy KapTUHY DU IIOBHOMY daHATOM{UHOMY
YPaKEHHI JiKTHOBOTO HEPBA.

VINNCSSS
DP 2.80 -
HAR

AP100%
DG51%
Fq16-19MHz
FR38.8Hz
DR90dB

MI0.8/TIS0.9 X9-22L H

Puc. 1. CoHorpagiune g0CIiKeHHA: KOMIIpeCiiHa
HEMPOIATiss IPOMEHEBOT'O HEPBA B HIKHIM TPETHHI
IJIeYd; CTPIIKaMU MOMiYeHi JUITHKYA KOMIIPeCii HepBa.

APuret Precision+
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[Ipy BU3HAYEHHI MOXIMBOCTEN Ta CIIOCOOIB Bij-
HOBJICHHS YIIKOJKCHOI'O HEPBY, CYTTEBC 3HAUCHHA
MaB po3Mip gedexty. Huxue (Ta651.5) HABEAEHO PO3-
IOAI XBOPUX B 3AJIEXKHOCTI Bifj po3mipy AedexTy
HEPBiB. 3araJIoM CepeAHiil po3mip Ae(eKTy HepBiB
cknagas 5,1 cm. Haityacrime crnocrepiraiu mosHe
AHATOMIYHE YPAKEHHA T4 AE(PEKT IIPOMEHEBOIO HEP-
Ba — 31 Bumagox (33,2%). V 53 (56,7%) BumagKax
nedexTn HepBiB CKnaau 3-6 cM, AKi € MPOrHOCTHY-
HO CHIPUATIUBUMHU JIA XipypriuHOro BifjHOBICHHA. B
9,6% BUTAJKIB IeDEKTH HEPBIB MEPEBUITYBAIN 12 CM.
[1i xBOpi, AK IPABUIO, NOTPEOYIOTH OPTONEAUIHOTO
JIKYBAHHA (TPAHCHO3ULIT CYXOXMUIKIB, apTPOAE3Y-
BAHHA IIEBHUX CYIJIOOiB, TOWO), OCKIIBKM IIPOTHO3
JUIA BiJTHOBJICHHA TAKUX HEPBiB HECIIPUATIUBUIL.

Y 123 Bunagxax (75,7%) COOCTEpiraTit CKEJICTHi
TpaBMU. Y 3B'43Ky 3 TUM, IO YACTUHA IIOPAHEHUX
MaJIi KiJIbKa MEPENIOMiB, 3arajbHa KiIbKICTh TPABMO-
BAHMX KiCTOK CcTaHOBMIA 182. B 1261 6 [Ipe/CTaBIIC-
HO PO3IOJIT HACIIKIB BOTHEIAJIbHUX IIEPEIOMIB KiC-
TOK BEPXHbOI KiHI[iBKU. B 45,1% BUIAJKIB MaIK1 MiCLA
HACJIKK TEPENOMiB IIJI€Y0BOI KiCTKH, 4 HACHiKU
TPaBM KiCTOK mepearutivud crocrepiram y 306,8%
nopaneHux. lanuit GaxT yCKIaAHIOBAB JiKyBAHHA, 4
BPAXOBYIOUH iX I€(DEKTH Ta AePEKTU M'AKUX TKAHUH
CYTTEBO 30iIbIIYBAB KUIbKICTb €TAIliB JIKYBAHHA Ta
MOT0 TPUBAJIICTD.

Cepen npejCcTaBIEeHUX MOPAHEHUX 23,7% naljieH-
TiB Manu AeeKTu MKipy Ta M'AKAX TKAHUH Pi3HOI

Precision+

Puc. 2. Conorpagivune J0CTiKeHHS: Je(EKT TIKTbOBOIO HEPBA —
A-CTaIbHUN KiHellb; b-IIpOKCUMaNbHUI KiHElb
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Tabauysa Ne5
Po3moiin yiko/;xeHp HepPBiB B 3aI€:KHOCTI Bifi po3Mipy aedexry
Posmip medpexry Hepsy (CM) Ha3zsa Hepsy Bcboro
CCPE/IMHHMI JHKTBOBUI IPOMEHEBUI IAJIBLIEB] KinbKicTh %
1-3 1 3 - 3 7 8,0%
3-6 9 11 18 15 53 56,7%
0-12 7 7 10 - 24 25,7%
Ginbie 12 2 4 3 - 9 9,6%
Beporo KinpKicTh 19 25 31 18 93
% 20,8% 26,7% 33,2% 19,3% 100%

JOKaIi3anii, 4Ki moTpebyBasu XipypriyHoro JikyBaH-
HA. K npaBuIo e 6yau NOMMPEHi BTATHYTI py6Li,
O 3aBAKATN BUKOHAHHIO PEKOHCTPYKTUBHUX BTPY-
4aHb 200 pyb1eBa TPAHC(HOPMALLiA MKiPU BHACTIZOK
BUKOHAHHA JIEPMOIUIACTUKMA HA IIOIEPEJHIX eTalax
Xipypri4HOro JiKyBaHHS, AKa BUKOHYBAJIACh 3 METOIO

3aKpUTTA JePEKTIB TKAHUH T IPAHYIIOI0UNX PAH.
Tabnuuys NeG

Po3mojin manieHTiB 32 yIIKOAKEHHAM KiCTOK

IIPH BOTHENAIbHUX YPA’KEHHAX HEPBiB

Haszsa
TPABMOBAHO1 KixpkicTs, a0C %
KiCTKH
[Tneyosa 82 45,1%
JlikTBOBA 36 19,8%
[IpomeneBa 31 17,0%
KicTKu 3a1sICTKy 8 4.4%
[Ts1CHi KiCTKN 14 7,7%
DATAHIY TATIBIB 11 6,0%
Beworo 182 100,0%

Pybuesi sminn M’a3is cnocrepiramm 8 11 — 15 %
BUIA/KiB BHACJIJOK IEPBUHHOTO YIIKOAKEHHA M'43iB.
Taxi CTaHU Y4ACTO NMOEAHYBAIUCH 3 BTOPUHHUMU ille-
MiyHUM (hi6pO30oM M’43iB i BiANOBiIHO, JEHEPBAILill-
HUMHU NOpYymeHHAMU M'43iB. Taki MiKCOBaHi ypaxeH-
HA M'A3{B CKITA/IHI /I IiaTHOCTUKH, 1O 3i CBOI'O HOKY
VCKJIQ/JHIOE BUSHAYECHHA 1X BiJICOTKOBUX €KBiBAJICHTIB.

YIIKO/KCHHS MariCTpaabHUX CyAuH (IUIEYOBO],
IIPOMEHEBOI 460 JMIKTBOBOI ApTEPIi) NPU PETPOCIIEK-
TUBHIl OIiHIII GY7I0 BCTAHOBIEHO y 9,6% mopaHe-
HuXx. [l1e4oBy aprepiio AK IPABUIO BiHOBIIOBAIN
HA eTali HalaHHA TEPBUHHOT JOIIOMOI'Y, 4 HAABHICTD
obaitepanii nmpomenesoi 260 NiKTbOBOI aprepii He
BIIMBAJIO HA CTAH TPABMOBAHOI KiHIIiBKM 32 PAXYHOK
KOMIIEHCATOPHOTO TOCUJIEHHS TA YTBOPEHHSA KOJIaTe-
panbHUX CYAUH. Ante (akT obniTepanii aprepii nepea-
1444 BPaXOBYBAJIN [IPU IUIAHYBAHHI IIEBHUX €TAIiB
XipypriyHuX PeKOHCTPYKILiM.

[Tonepennin aHaxi3 0COOGIMBOCTEN HAJJAHHA J0-
IIOMOTH IOPAHEHUM Ha €TalaX HaJaHHA IEPBUHHOI
Ta KBaIi(ikoBaHOi gomoMoru (1-3 eramm) moOKa3as,
IO B NEPEBAKHIN OIMBIOCTI BUNA/KIB IIEPBUHHA J10-
IIOMOra 6y/1a HAZJAHA Y IPOTATOM NEPLIOT 106U i/

nOopaHeHHA. JomoMora Ha moji 6010 BKIIOYANd 3y-
IIMHKY KPOBOTEYi, HAK/IAZAHHA ACCITUYHOI OB A3KH,
iMMOGini3anio HagBHUMU 3aco6amu. [Ipu HajaHHI
IIEPBUHHOI JOIOMOI'M BUKOHYBAIACh [1XO panu, HaK-
nafanHg A3D. V BUIIAJKy YUIKOLKEHHA IJIEYOBOT ap-
Tepil HA MEPBUHHOMY €Talli BUKOHYBAJIACh IIACTUKA
VIIKO/KCHOI apTepii, YIIKOKEHI apTepii mepeariiv-
ysg repes’asysanu. IIpu nopaspmomy JiKyBaHHI Ha
2 Ta 3 eramax MeJUYHOI €BAKyalil OCHOBHI 3yCHUJLIA
Oynu HAIIPABIEH] HA CaHan{o Ta 3aKkpuTTA: VAC Tepa-
Iif, HEKPEKTOMii, BTOPUHHI BU 460 AEPMOILIACTHU-
Ka. IJo crocyerbes YUIKOAKEHD HEPBIB, CIICIia1i30Ba-
HE JIKYBAHHA HE NMPOBOAUIOCH. HaCTO YIIKOKEHHSA
HEPBiB KBANi(PiKyBAIOCH AK YUIKO/UKEHHS, PiflIe — 4K
KoMIpecis 260 Henponaria. V 38’43Ky 3i cnenudikoo
BOI'HENAJIbHUX IOPAHEHD, KA [IOB’A3aHA 3 MOK/IMBIC-
TIO KOHTY3ii KiIIbKOX HEPBIiB i MEPUIMMU KIiHIYHUMU
IPOABAMHU YPAKECHHAM «BCiX» HEPBiB, CIIOCTEPIranach
rinepAiarHOCTUKA YIKOKEHDb HepBiB. Ha HACTYMHUX
eTanax JiKyBaHHA YTOYHEHHA CTYIEHH YIIKOKEHHA
HEPBIiB HE CIIOCTEPIraay, B IOOJUHOKUX BUIIALKAX
(5-7%) 6yn0 BUKOHAHO enekTpoMiorpadiune obcre-
KEHHSL.

O6roBOpeHH

Oco6muBiCTh BEICHHA CY4ACHOI BillHU 3 BEINUKOIO
KIIbKICTIO HEKYJIbOBUX OOEIPUIIACIB BEJE /1O YACTOTIO
ypaXeHHs BEPXHiX KiHL[iBOK [1-3]. Maitxe y 80% Bu-
Ma/iKiB 60MOBOT TPABMU JIKAPi MAIOTh CIIPABY 3 I10JIi-
CTPYKTYPHUMU YPAKEHHAMU BEPXHBOI KiHIIiBKY, KON
3 VIIKO/PKEHHAM NEePU(EPUIHUX HEPBIB YPAKAETHCA
KiCTKOBUI CKeJeT, M>431, CYJUHH, TOIO. JaHu (aKT
3YMOBJIIO€ HETATUBHI PE3YAbTATU JIKYBAHHA HABIiTDH
34 HAABHOCT{ 4/IEKBATHOTO MEANYHOTO 320€311EUEHHS
Ha pi3HUX eTalax JiKyBaHHA nopaHeHux [13,19-21].
OKpiM TOro, BeJUKA KiIbKiCTh THIHHO-HEKPOTUUHUX
T4 pPyOIIEBUX YCKIAJHEHb BEAYTH /IO HE3Q/JOBIIbHUX
pe3yabTaTiB JiKYBAaHHA AHOI IPYIIU XBOPUX.

3a JaHUMU aHIJIOMOBHOT JiTEPATYPU MOXKHA 3PO-
OUTH BUCHOBKHY, IO HABiTh 06€3 MOPYIIEHHA AHATO-
Mi4HO{ IiMiCHOCTI HEPBiB IPU MiHHO-BUOYXOBUX
IOPAHEHHAX y [AUIAHLI YPAXKEHHA BifOYBAIOTHCA
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[ATOJOT{YHi 3MiHH, IO MOTEHIINHO MOXKYTb CIpU-
YUHUTU [IPAMY M’A30BY TPABMY 400 ilIEMiI0 B M'A34X,
{HHEPBOBAHUX VIIKO/UKCHUM HEpBOM [6-9]. Came
ToMy Kinacudikanii 3a Ceggon Ta CaHAEpaeH] i CbO-
TOJHI MUPOKO BUKOPUCTOBYEThCA. Knacudikauia 3a
Canziepieny 1a€ MOXINBICTb BUSHAYEHHA XAPAKTEPY
TA TAKKOCTI YIIKO/UKEHHA HEPBIB i, M0 HAWBAKIN-
Billle, IIPOTHO3YBAHHA MaAMOYTHBOIO OAyKaHHA [20].
[l IpOrHO3YBAHHA BiJHOBJICHHSA BTPAYECHUX HEPBIB
KiHI[{BOK BUPilIaJbHE 3HAYCHHSA MA€ I'OJIKOBA CJICKT-
poHerpomiorpagis, fka JO3BOJNAE 00>EKTUBI3YBATH
piBEHDb, BUSHAYUTHU TUI TPABMU Td XAPAKTEP MATO-
JIOT{UHOTO IPOILECY, BUOPATH BAPiaHT XipypriyHOro
JIKYBAHHSA, BUSHAYUTH OCOOIMUBOCTI peadimiTaninnoi
Tepamii, a TAKOX KOHTPOJIOBATU JUHAMIKY BifHOB-
JIEHHA.

B po6orti Alvites R. Ta CIliBaBT. BKa3yI0TbCA OCHOB-
Hi ymMOBM peinepsanii m'43iB. [lo-mepuie, HEMPOHU
TIOBUHHI «BWXUTH> IiC/IA TPABMU TA 3AIYCTUTH €(PEK-
TUBHY META00JI{UHY Bi/ITOBi/b, OO AKTUBi3yBATH PE-
rerepanito. TAaKuM 4uHOM, OyAb-AKi IPOABY imeMii 4K
HEPBA, TaK i M'432 MOXYTb CYTTEBO IOTiPIINTH IIPOT-
HO3 JIIKYBAHHA, i BiJIOBiAHO BYACHO HE BUKOHAHA
(bacuioTomia NPU3BOAUTL 0O BTPATH M'43iB Ta yHE-
MOKJIMB/IIOE B NIOJAIBIIOMY (DYHKIIOHAJIBHE BiJJHOB-
NeHHA KiHuiBku. Ilo-gpyre, MaoTh OYyTH ONTUMAJIbHI
YMOBY MiKPOOTOYEHHS I pereHeparii B JUCTaabHil
KYJIbTi HEPBA, IO 320€3M€YyI0Th JOCTATHIO MifTPUM-
Ky [Jd4 aKCOHiB, 10 pereHepyiorb. CTymiHb BiJHOB-
JICHHA HEPBY 3AICKUTDb Bifl TAKKOCTI YIIKOIKCHHSA
(HaABHICTb CYNYTHIX VIIKOJXKEHD), JIOKAIi3aLlii TPaB-
MU, BEIUYUHU JePEKTY HEPBA, CBOEIACHOI'O IOYATKY
Xipypri4HOro JiKyBaHHA T4 HAABHOCTI CYNYTHIX 3aX-
BOPIOBAHD [8]. ABTOpM 323HAYAIOTH, O KOJM BifOy-
BAETHCA JCHEPBALlid M'43a, I0r0 peiHHEPBallid MOXE
pPO3BUBATHUCA 32 JABOMA MEXAHI3MaMU: KOJATEPasb-
HUM PO3TANYKEHHAM IHTAKTHUX AKCOHIiB 460 pere-
Hepauieo nomkopkenux [8,13]. Ilpu momkoaxeHHi
20-30 % aKCOHIB KOJATEPAJbHE PO3IANYKEHHA €
HAUNOMUPEHIINM MEXaHi3MOM BiJHOBJICHHHA. AKCO-
HiB, AKi BiJpOCTAIOTh, 3ABX/AU OiNblIE, HiX THX, IO
3PEIITOI0 BCTAHOBIIOIOTH 3B'A3KU T4 PEIHHEPBYIOTH
OpraHu-mimeHi. AKCOHH, IO HE OTPUMYIOTH HEUPOT-
pociuni (pakTopu Bif OpraHa-MileHi, HEMUHYYE J€-
reHepyioTh. [Ipyu nomkoxkeHHAX ToHaA 90 % aKCOHIB
ycepeanHi HepBa, iX pereHepania — OCHOBHUN MeXa-
Hi3M BigHOBIEHHA [8,13,21].

[JikaBow H4 Ham nornag € podora Yousefi F Ta
CIIiBABT., B AKiil JOBEJEHO, IO JEHEPBALid AUCTATBHOT
KYKCH € I'OJIOBHOIO JIeTEPMiHAHTOIO YCIIMIHOI Y1 He-
JOCTATHBOI pereHepaltii, feHEPBOBAHUI M'43 TAKOK
MOK€ HETATUBHO BIUIMBATU HA (DYHKIiOHATbHUN peE-
3ynpTaT [22]. BHacainok genepsanii BUHUKAE aTpOdid
M’43iB 3 HACTYIHUM (Di6PO30M, 4 X CTYIIiHb 3AJIEKUTD
Bi/l TEpMiHY BiIHOBJIEHHA HEPBOBO-M'A30BUX 3B’43KiB
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(12]. TaxuM 4YMHOM, AKTMBHA XipypriuHa TAKTHUKA €
IPiOPUTETHOIO NIPU BOIHENATBHUX YPAKEHHAX BEPX-
HbOI KiHIIiBKH.

B po6ori Cononosuya O.C. T4 CIiBABT. BKA3YETbCA
Ha HEOOXiHICTh JOTPUMAHHA TEPMiHIB NPOBE/ICH-
Ha EHMI pocmigKeHHA IpPU BOIHENAJIbHUX VIIKO-
JDKEHHAX KiHI[IBOK. ABTOPU 343HAYAIOTD, IO IEpIIE
EHMT jiocripkeHHs Mae 6Ty BUKOHAHE He Ti3Hinre 6
TIKHIB IiCAA OTPUMAHHA OpaHeHHd. [Toganbui 10-
CHIJKEHHA MOXHA IPOBOJAUTUCH Yepe3 3-4 Mmic
MOHITOPHHIY BiJHOBIEHHA (YHKIii HEPBA 200 i Bif-
cyrHocTi. Cif maM’aTaTy, o B pasi BiACyTHOCTI pe-
innepsauii M'43i8 B TepMinu Bix 12 g0 18 mic 3minu
M’43iB HE3BOPOTHI, TOMY HEOOXiZIHO YHUKATH HA/IMip-
HOT 3aTPUMKH 3 IIPOBEAECHHAM Oomnepaii [23].

Bucnosxku:

B cTpykTypi ypaxens nepupepuyHUX HEPBIB B 32-
JIEKHOCT] BiJf XapakTepy CHAPSAY, MO CIIPUYUHUB I10-
paHEHHS, NEPEBAXKAIN OCKOJKOBI MOPAHEHHA BHAC-
JiJOK MiHHO-BUOYXOBOi TPABMH, MO CKIAAAI0 95%
IOpAHEHUX.

Han6inpury 4acTKy BOTHEIIAIbHUX IOPAHEHD [IEPU-
(GepnuuHuX HEpBiB BepXHBOI KiHIiBKU (36,2%) CKia-
JaJI ypaKeHHA IPOMEHEBOI'0 HEPBA, 1[0 NOB’A3aHO 3
0COOMUBOCTAMU MOT0 aHATOMIYHOI'O PO3TAIIYBAHHA
Ha PiBHI JUCTAJIBHOI TPETUHH I1JICYA.

[IepeBaxkHa KiIbKiCTb BOIHENAJIbHUX YIIKO/KEHD
JIOKA/Ii3yBasIach Ha PiBHI CEPEAHbOI TA AUCTAIBHOI
TpetuHu Tieva (42,3%) Ta Ha nepeamtivdi (26,4%),
HACJI/IKK TPABM B AiAHIL JIKTBOBOT'O CyIJ100a CIOC-
tepiranu B 14,9%.

36epeKEHHS HENEPEPBHOCTI HEPBOBOTO CTOBOYPA
iCIA BOTHENAJABHOI TPABMM Bifmiueni y 55,1% Bu-
aJKiB, HACTiIKU ITOBHOT'O AHATOMIYHOI'O YIIKO/KEH-
HA 3a(ikcoBani B 42,2% BUNajKiB i B 2,7% HEPB OYB
MOMKO/KEHUI YaCTKOBO.

CoHorpagiune Ta enexrpomiorpagivne pocmif-
JKEHHA J03BOJAIOTh OO’€KTUBHO OLIHUTH CTYIiHb T4
XAPAKTEP YIKOAKEHHA NEPUPEPUYHUX HEPBiB, MO
31 CBOTrO OOKY, CIpUAE OOIPYHTYBAHHIO TAKTUKH I10-
JAJbIIOTO JIIKYBAHHA.

Y 45,1% xBOopuX 3a(iKCOBAHI HACTIAKY NEPENTOMIB
IJIEYOBOT KicTKH, 2 ¥ 19,8 T2 17% nopaHeHux crocre-
pirasym HaCIiIKK MepeaoMiB JIKTbOBOI Ta IIPOMEHE-
BOI KiCTOK, BiAnOBiAHO. laHUI (DAKT CYTTEBO YCKIA]-
HIOBAB JIIKYBAHHA, 4 BPAXOBYIOUM JE(PEKTHU KiCTOK Ta
M’AKUX TKAHUH, CYTTEBO 30i/bIIYBAB KiJIbKICTb €TAIlB
JHKYBAHHA Ta MOT'O TPUBAJIICTD.

[Ipy HajaHHi MEAUYHOI JOIIOMOI'Y Ha [TONEPEJHIX
€Tanax eBakyalii TPaBMOBAHI HEPBU MPAKTUYHO HE
Oynu BiHOBJEHI, 4 JIIATHOCTUKA TAKUX YIIKOJXEHb
Oy/a HEJOCTATHBOIO, 1O B NIEBHIM Mipi BINIMBAJIO HA
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TEPMiHU NOCTYIUIEHHA MALi€HTIB Y CIeliaai30BaHNl
3aKJIa/.

KonuikT iHTepecis: aBTOpU AEKIAPYIOTH Bi/ICyT-

HiCTb KOH(JIIKTY iHTEPECB.
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Analysis of the Structure of Combat-Related Injuries to the Nerves of the Up-
per Limb in Modern Combat Operations

Strafun 8.S.", Kurinnyi L.M.', Bobdan S.V."®=, Lysak A.S.!
ISI dnstitute of Traumatology and Orthopedics of NAMS of Ukraine», Kyiv, Ukraine

Summary. Introduction. Firearm-related extremity injuries account for up to 60% of
all combat-related trauma in modern warfare. Approximately one-third of these injuries
are accompanied by fractures, while peripheral nerve damage of varying severity is
diagnosed in about 40% of cases. Objective. This study aims to characterize the patterns
of combat-related peripheral nerve injuries sustained during modern military operations,
with particular attention to the challenges of diagnosis and management across different
stages of medical evacuation. Materials and Methods. We analyzed the injuries of 103
male patients with firearm-related peripheral nerve damage of the upper limb. The mean
age of the patients was 34+8.6 years. The diagnostic protocol included radiography,
electroneuromyography, and ultrasonography of both the affected nerve and the muscles
of the arm and forearm. Results. Nearly 95% of patients sustained peripheral nerve
injuries from fragmentation shells resulting from rocket—artillery and other remotely
operated weapons. The majority of gunshot wounds were localized in the middle and
distal third of the shoulder (42.3%), in the forearm (25.4%), and in the elbow joint area
(14.9%). Among peripheral nerve injuries of the upper limb, radial nerve damage was
most common (30.2%). Consequences of open fractures of the humerus were present in
45.1% of cases; fractures of the ulna and radius were associated with nerve injury in
19.8% and 17%, respectively. Conclusions. Grade III-1V nerve injuries (according to
Sunderland) occurred in 55.1% of patients, and complete anatomical nerve disruption
was observed in 42.2% of cases. Nerve defects measuring 3-6 cm were recorded in 53
patients (50.7%) — this range is generally considered favorable for surgical reconstruction.
In 9.6% of cases, nerve defects exceeded 12 cm. At earlier stages of medical evacuation,
injured nerves were rarely repaired, and the diagnosis of such injuries was insufficient.

Key words: peripheral nerve; gunshot injury; electroneuromyography; sonography;
upper limb; nerve injury.
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ORTHOFEST KYIV 2025: IHHOBaIiFHi MiIX0IH1
A0 JiKyBaHHA MOJTICTPYKTYPHOI TPABMHU KiHIIiBOK

3 xoBTHA 2025 poKy Ha 6a3i 1Y «lHCTUTYT TpaBMa-
tosorii Ta opronexnii HAMH Vkpainn» Bigoynacsa Hay-
KOBO-TpakTnuHa KoHpepennis ORTHOFEST KYIV
2025 Ha temy «JHHOBALiNHI TEXHOJIOII B JIKYBAHHI
MOMICTPYKTYPHOI TPABMU KiHIiBOK». 3axij 00’e€ZHAB
IIOHAJl CTO YYACHUKIB 3 Pi3HUX perioHiB VKpaiHu —
JIKapiB-OpTONEAiB, TPAaBMATONOIIB, HEUPOXipypriB.,
IIACTUYHUX XipypriB, peabiniTonoris i Monogux Hay-
KOBLiB, AKi IPALIOIOTD Y C(pepi BifHOBHOTO JIIKYBAHHA
HACJIiIKiB OOMOBUX YIIKO/KEHD.

Kongepenuia npucsduena piyauii sigkpurra Bia-
JIEHHA BAXKOI MOMiCTPYKTypHOi Tpasmu [JV TO
HAMH Vkpainu» — 0IHOr0 3 IPOBifHUX LIEHTPIB YKPa-
THCHKOI PEKOHCTPYKTUBHOI Xipypril. HayKoBUM KepiB-
HUKOM 3aXOJly BUCTYIIMB 3aBiZlyBay BiJJi1y, JOKTOP Me-
AnyHuX HayK Onekcin Bikroposny Jlonronosnos.

Y paMKax HAyKOBOI IpOrpaMu npejcTaBunu 27
JONOBieN NPOBIAHUX (PAXiBLIB y raay3i OpTomepil,
TPABMATOJIOT], HEUPOXipyprii, MIACTUYHOI Xipyprii
Ta peabinitanii. Cnikepy NOAIMMINCA BIACHUM JLOCBi-
JIOM i Cy4aCHUMU HAIPALIOBAHHAMU I[0J0 KOMIIICK-
CHOT'O JIIKYBaHHS MOJICTPYKTYPHUX YPaKECHb, 30Kpe-
M4 OOMOBUX TPABM KiHI[iBOK, [0 CTAJIX BUKIUKOM /LI
YKPATHCbKOI MEAMLUMHM OCTAHHIX POKiB. OCOOMUBY
YBATY NPUIMIN MYJbTUAUCLUIUIIHAPHOMY HifAXOAY

10 JIKYBAHHA TAKUX MAIi€HTiB, BUKOPUCTAHHIO KJi-
TUHHUX TEXHOJIOTiM, CY4ACHUX METO/IB OCTEOCUHTE-
3y, HEPBOBOI PEKOHCTPYKILi Ta (pisuuHOI Tepamii.

[IpakTuuny 49acTUHY KOH(EPEHLIl CKIAIM [Ba
ManCTep-KIacH, MO BUKIUKAIN 3HAYHUN iHTEpeC ce-
pell y4aCHUKIB:

e EHJI0POTE3YBAHHA KOJNIHHOIO CyIno6a — Je-
MOHCTpaIlig CY4dCHUX TEXHIK iMITAHTALl T aHAJi3
IIOMUJIOK IIiJ] 4AC ONEPATUBHUX BTPYYAHD;

* biomexaniune TeNNnyBaHHA AK AOAATKOBUN iH-
CTPYMEHT Y KOMIUIEKCHIN (pi3nuHil Tepanii 6010BO]




IOJICTPYKTYPHOI TPAaBMHU — iHTEPAKTHBHA CECid 3
[PAKTUYHUMHY BIPABAMU T AHAJII30M KIiHIYHUX KEH-
CiB.

ORTHOFEST KYIV 2025 cras mriatopMoio Jyid
npo(eCitHOro Aianory Mix (axiBlgMu Pi3HUX Clie-
Lia1bHOCTEN, O0’€JHABIIM 3YCH/UIA HAYKH, IIPAKTHU-

Y]

KM 1 OCBITH 3apajyl CHITbHOI METH — IMi/{BUIICHHS]
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AKOCTI KUTTA MALIEHTIB 3 BAKKUMHU TPABMATHYHUMU
VITKO/KCHHAMU. YYACHUKY HiJKPECTUIN BAKINBICTD
PEryaspHOro MpOBEJICHHS TAKUX 3aXOJiB, IO CIPH-
IOTb PO3BUTKY HAYKOBOI JYMKH, BIPOBA/KCHHIO HO-
BiTHIX TEXHOJIOIM i 3MIIIHEHHIO MDKperioHaabHOI
npo(eciiHol CHiIIBHOTU YKPATHCBKUX OPTONEAB i
TPaBMATOJIOTB.
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FOBLIEI

15 cepmus BunosHunocs 60 pokis KopoabkoBy
Oxexcanjapy IBAaHOBHYY— BiJOMOMY AUTAYOMY Op-
TOIEY-TPABMATOJIOIY, HAYKOBLIO, JIEKTOPY, BUK/IA/1a-
4y, 3HAHOMY (DaXiBIIIO B I'ay3i OPTONEAIl T4 TpaBMa-
TOJIOTII.

Koponbkos O.1., Hapoauscs 15 ceprust 1965 poky
B cMT Ulupsaese Opecbkoi obnacri, y 1988 poui 3a-
KiHunB Ofecpkuil MegnyHuy incTutyT im. M.I. ITupo-
rOBd 32 clienianbHicTIo «JIikyBaabHa crpasar. 3 1989
110 1992 p. npamosas y @pynsoscokint LIPJI Oecbkoi
obmacti (HUHI CMT 3axapiBKa ) HA NOCAAi JiKapd-
TPABMATOJIOIA.

3 1992 p. - xniniynmit oppuHarop, a 3 1994 no
1997 p. — ouynunt acmipanT XapKiBCbKOIO HAYKOBO-
AOCHHOIO iHCTUTYTY OpTOHEAil Ta TPaBMATOJIO-
rif im. npo¢. M.I. Curenka. 3 1997 p. no TpaseHb
2000 p. mpanoBaB B JUTAYIN KIiHiIli [[bOTO X iHCTU-
TYTy MOJOAIIMM HAYKOBUM CIiBPOOITHUKOM, 3 4€PB-
Ha 2000 p. — CTapmKUM HAYKOBUM CIiBPOOITHUKOM,
a 3 Bepecus 20006 poky mo motuit 2018 p. — 3aBij-
yBa4yeM HAayKOBO-OPTaHi3aliiHOro Bigainy Incruryry
im. mpo¢. M.I. Curenxka HAMH Vkpainu. Y nen nepiop
MOBHICTIO pO3KpUBAETHCA TaNaHT O.1. KopoabpKkosa Ak
BU/IATHOT'O OPTaHi3aTopa — BiH G€pe AKTUBHY Y4aCTh

B Opranisarii Ta npoBeJjeHHi JeCATKIB HAYKOBO-IIPAK-
TUYHUX KOH(EPEHLiN, CEeMiHaAPiB, Ta CUMIO3iyMiB
pizHoro pisus, 6 IlnenymiB i 3 3'{31iB yKpaiHChKO]
acornianii oproneiB-TpaBMaTOJIOTB.

Y 1999 poui Koponbkos O.I. 3aXuCTuUB KaHAWAT-
CbKy pucepTanito «Ilicigapenos3uinuui rineprnpecii-
HUY CUHJPOM IIPU BPOJKEHOMY BUBUXY CTETHA», 4 B
2011 poni — JOKTOPCHKY AUCEPTALiIO HA TeMY «Peru-
JAVBY BPO/JKEHOTO BUBUXY T4 IiIBUBUXY CTErHA (Aia-
THOCTHUKA, JIIKYBAHHA, IPO(IIAKTUKA) >,

3 manna 2002 poxy pimennam BAK Vkpainu Ko-
ponpkoBy O.I. IPUCBOEHO BYEHE 3BAHHA CTAPUIOTO
HAyKOBOT'O CHiBPOOITHHUKA.

3pocrannio Onexcanapa Kopoabkosa AK (PaxiBLd
T4 JIOAVHU 3 HENEPECIYHUMU JIOJCHKUMU AKOCTAMH,
CHpUAIO HOro mnpodeciiine HaBuaHHA Ta HE)Op-
MaJlbHE CIIKYBAHHA 3 TAKUMHU ACKPABUMH OCOOUC-
TOCTAMHU 4K: 1poecop Tepuen IBan Ienpixosuy, To-
nop Bonogumup Ilerposuu (Opeca), akageMik Kopx
Omnexciit Onexcanaposny, npogecop llesuenko Cra-
nicnas Jmurposud, npogpecop Pouik Onexcinn Bacu-
MbOBUY (XAPKiB) T4 6AraThMA iHIIUMU.

3 nepmoro 6epesnsa 2018 poxy Koponbkos O.L
npamoe y Jpsosi B KHII JIOP JIpBiBCbKA 061aCHA
anTAa4a KiaiHidHa sikapua «OXMATIWT» - mapasi
OYOJII0€ KIiHIKYy HEMpPOOPTOLEAii, TpaBMaTONOT] Ta
peabinitanii giten, a 3 sepecua 2018 poxy Kopoisb-
K0B O.I. mouaB BUKIAALbKY AiAIbHICTD Y JIbBIBCHKO-
My HAI[iOHAaJbHOMY MEJUYHOMY YHiBEpCHUTETY iMEHI
Januna FanunpKoro, e Npamoe i JOHUHI Ha 1OoCaji
npogecopa Kadeapu TpaBMaTonorii, opronenii Ta
BIIX 32 CyMiCHUIITBOM.

Y naykosoMy 0p0o6Ky Koposnbkosa O.I. 6113bKO
500 mybnikarii, cepesy HUX: 72 — 3apyOikHi myomiKa-
i, 47 narenTis Ykpainu ta 1 BUHAXIZ.

YV manunit yac nig kepisaunTsoM Koposbkosa O.1.
3AXUINEHO 4 KaHAUAATChKI aucepranii Ta 1 gucepra-
nig Jokropa ¢inocodii, BUKOHYETbCA 1 aucepTanig
JOKTOpa (pinocodii Ta 1 — maricrepcbka poboTa.

Koponpkos O.1. 6epe aKTUBHY y4aCThb B OpraHizanii
T4 IIPOBEAEHHI HAYKOBO-NIPAKTUYHUX KOH(PEPEHLiN,
ceminapis, cuMmosiymis, 3'i37iB pisHoro pismsa. Pe-
TYJAPHO BUCTYNAE 3 JONOBIAMU HA HAYKOBO-IIPAK-
TUYHUX KOH(pepeHniax. 3a Moro ininiatusu 6ys10
IIPOBEJECHO AEKIIbKA MIKHADOAHUX KOH(EPEHLIN Ta
CUMIIO3iyMiB 3 aKTYyaJIbHUX MUTAHb HEUPOOPTONEAil
TA JUTAYO! OPTONEAL] i TPaBMATOJIOTT 32 y9acTIO (Pa-
XiBI|iB 3 64raTbOX KPAiH CBITY.
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Koponbkos O.L e Bine-npesugeHTom 'O «VKpain-
CbKa ACOLialligd JUTAYUX OPTOIE]iB-TPABMATOJIOTIBY,
yiaeHoM ITpasninng I'O «Ykpaincbka acouianis opro-
11e/1iB-TPABMATOJIOTIB>, WIEHOM MIKHAPOJHUX ACOLli-
anint SICOT, OTA, mixkHApOAHOT €BPOMENCHKOT ACOILi-
anii «Buropean Hip Society», amepuKaHChKOI acollia-
i gocnifHuKiB nepedpanbHOro napanivy (AAOSCP)
T4 WIEHOM MDKHAPO/JHOI ACOIialil AUTAYUX OPTOIIE-
1is binspkoro Cxony (MEPOS — Middle East Pediatric
Orthopedic Society).

Boanouac Koposbkos O.1. — ujen pejgkoserii xyp-
HaniB «OpTonelid, TpaBMATOJIONA i IPOTE3yBAHHSA,
«CouiaspHa neiaTpia Ta peabiniTonoria» Ta KypHary
«Moldavian Journal of pediatric surgery» (MoaoBa).

Koposnbkos O.. HEOAHOPA30BO HATOPO/KEHUN
[Touecnumu I'pamoramu Komirery Bepxosnoi Paju 3
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IUTAHb OXOPOHU 310poB’d (2007, 2013), MO3 Vkpai-
Hu (2011), HAMH Vkpainu (2010, 2015).

Y 2023 poui orpumas HauionanabHy Ipemiio
«Ckap6 Hauii> y Hominanii «Kpamuit sikap poky».

KoposbkoB O.I. KOPUCTYETHCA 3aCTyKEHUM aBTO-
PUTETOM i [TOBAr0I0 Y CTYACHTIB, MAL[i€HTIB Ta KOJIET,
3alIMae AKTUBHY I'POMA/ICHKY ITO3UILLIO.

Onexcanap [BAaHOBUY — IIPUKIAJ BUCOKOTO IIPO-
(ecionaniamy, BigiaHOCTi 0OpaHiil CIpaBsi Ta 6E3MEXK-
HOT Typ60TH TIPO TarieHTiB. loro 6aratopiyna mpa-
114 IOE/JHYE HAYKOBY AiANbHICTD, KIIHIYHUI LOCBiJ TA
IEJAroriyHy po6oTy, Mo 3po6UI0 HOro iM’a aBTOPU-
TETHUM CepeJi KoJIer B YKpaiHi Ta 32 1i MeXaMu.

BnpomoB:x CBO€T AiAMbHOCTI 10BIIAP 3pOOUB BATO-
MHH BHECOK Y PO3BUTOK CY4aCHUX HiIXOZAiB O JiKy-
BAHHA [ATOJIOTI] Ky/IbIIOBOT'O CYI106a Ta CTONN Y Ai-
TeH, BIPOBAPKEHHA CYYdCHUX METOAUK peabimitanii
airent 3 JUII, aKTUBHO BIIPOBA/IKY€E HOBITHI TEXHOJIO-
rif Ta CTaHJAPTH, CIIPUAE iHTErpalii yKpaiHChKOi Ha-
VKU y CBiTOBUI IIPOCTIP.

Horo yuni — 11e Jikapi HOBOTO MOKOJIHHS, AK Tie-
perMaIOTh HE JIMIIE 3HAHHA, aJie i BUCOKI MOpAIbHI
NPUHLINNY, TI060B 10 mpogecii Ta mupe OaxaHHA
JIOIIOMATATH JIIO/IAM.

[Tanosuui Onexkcanape IBanoBuyy!

[IpurmMiTh HaIni cepAeYHi BiTAHHA 3 I0BiIEEM, 11O-
OKAHHA MIITHOTO 3[0POB’d, JOBIUX POKiB dKTUBHOI
TBOPYOI i Npo(deCiiHOi AiANbHOCT], HOBUX HAYKOBUX
3100YTKiB Ta JIOACHKOTO IACTAL.

Hexait i Hajani Bam mgx Oyje COBHEHUMN TLIJ-
HOT Ipalli, BUSHAHHA KOJIET, IOBAI'Y YYHiB TA BJAY-
HOCTI Ma1[i€HTIB.

3 2au60K010 10642010 —
Peodaxuinina xoaezisa wcypuany
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YMOBM ITYBJIKAIIIT B JKYPHAJII <TERRA ORTHOPAEDICA»

Illanoeni aemopu!

Byab nacka, o3HanoMTecsd 3 AE€TAIbHO BUKIA/CHU-
MU BUMOTAMH 10 O(DOPMJIEHHS CTATEN A/ MyO/iKaLii
B JKYpHAJI, AKi CKIa/ieHi 3 ypaxyBaHHAM BUMOTI Hakasy
Ne 112 (“IIpo myOmiKyBaHHA pe3y/IbTATiB JUCEPTALLi
Ha 300yTTA HAYKOBUX CTYIIEHIB JOKTOPA i KAHAMATA
HAYK») 1 BUMOI' 1O BUJIaHb, BKIIOUEHUX /10 «[lepeniky
HAyKOBUX (DAXOBUX BUJIAHb YKpaiHW» 3rifHo 3 Haka-
3om Ne 1021 Big 07.10.2015 p. MinicTepcTsa 0CBiTH i
HAYKHU, MOJIOZi TA CIIOPTY YKpaiHU.

Yci Marepianu nOBUHHI 6yTH OPOPMIIEH] BifilIOBiA-
HO /IO TAKUX BUMOT:

1. Pykommuc.

1.1. @opmar Texcry. Pykonuc HaicuaaeTbes 10 pe-
JaKI1ii B eeKTpoOHHOMY BUTIAAL B popmati MS Word
(posmmpenHs .doc, .docx, .rtf), rapuirypa Times New
Roman, kernp 12, inTepsan 1,5, mong 2 ¢M 1o oous-
Bi cropoHu. BustineHHa B TEKCTi MOXHA IIPOBOAUTH
TiIIBKM KYPCUBOM, ajI¢ HE MiAKPECACHHAM. 3 TEKCTY
HEOOXiJIHO BUJANIUTH BCi IIOBTOPIOBAHI IPOIYCKU
i 3a1Bi pO3puUBU PAIKIB (B ABTOMATHYHOMY PEKUMI
gepes cepsic Microsoft Word «3HaiTH i 3aMiHUT ).

1.2. O6c¢Ar TEKCTY PYKOIUCY, BKIIOYAIOUN CIIUCOK
Jitepatypu, TabnuLi, iMOCTpanii, miANUCH 10 HUX,
IIOBUHEH CKJIA/ATHU A1 OpUriHANIbHUX craTen 10-12
cTopiHOK (dopmary A4 (xo 5000 cniB), ornaay Jire-
parypu — 15-18 CTOPiHOK, IIOBiJOMIEHD IIPO CIIOCTE-
PEXKEHHS 3 TIPAKTUKH — 4-6 CTOPIHOK, pereHsiit — 4
CTOPIiHKH.

YBara! [InTanHg npo my6/iKamio B JKypHAli Be-
NUKOi 32 06CcAroM iH(OpMaLil BUPIMIYETbCA iHAUBI-
AyaJIbHO, AKINO, HA JYMKY PEJJKOJIEril, BOHA CTAHOBUTD
0COONMBUY iHTEPEC /I UUTAYIB.

1.3. KpiM HayKOBUX CTATEH, KypHAI IyOsIiKye Ma-
Tepianu 3 icropii meaunuuy, 6iorpadivyni Hapucy i
I0BijIeT, HEKPOJIOT'Y, AUCKYCIMHI CTATTi 3 PI3HUX IPO-
O1eM CHELiaNnbHOCTi, CTATTi IPO 3’131, KOH(pEPEHILii,
CTATTi 10 OOMiHY JOCBiZIOM, PEKIAMHI MaTepiau, pe-
LEH3ii T4 iH.

1.4. MoBa my6mikanii. [lo ny6mikanii B KypHa-
Ji NPUMMAIOTBCA PYKONUCH YKPATHCBKOIO 4060 aHI-
JHACBKOI0 MOBAMM. MeTajani CTaTTi IyOMIiKyIOTbhCA
ABOMA MOBAMHU (YKPAiHCBKOIO, aHIVINMCHKOI0). [Ipu
HAa00pi TEKCTY HE NEPEKIaaNTe HOro AOCHBHO 3 J1a-
TUHMIICIO BAXKIMBO BifIIOBIJHO BCTAHOBJIOBATH 11 HA
KJI1aBiaTypi.

Hanpuknaj, HEnpumycTumMo 3aMiHIOBATH JATHH-
CbKY OYKBY «i» YKPaiHCBKOIO JITEPOIO «i», HE3BAKAIOYH
Ha Bi3yaJIbHY iJEHTUYHICTD.

2. 10 000B’A3KOBUX CTPYKTYPHHUX €JE€MEHTIB
CTATTi BiTHOCATHCA:

— TUTYJIbHA CTOPiHKA;

- pesome;

— KJIIOYOBi CJIOBA;

— TEKCT CTATTi (BKIIOYAIOUN TAOIMILi, MAIIOHKN);

— JOATKOBA iH(OopMAaLif;

- JiTeparypa.

— TUTYJIbHA CTOPiHKA;

- pesome;

— KJIIOYOBi CJIOBA;

— TEKCT CTATTi (BKIIOYAIOUN TAOINILi, MATIOHKN);

— JIOATKOBA iH(OopMAaLif;

— JiTeparypa.

2.1. TATYyABHHUN JHCT NOBUHEH MICTUTH MOJA-
HY YKPaiHCBbKOIO, Ta AHIVIINACHKOIO MOBAMH HACTYII-
Hy iHdopmanio: YJIK crarri; Ha3Ba CTATTi; ABTOPU —
npisBuma Ta iHiniaaw; aginianig asropis. Hazsa mae
IIOBHOILIHHO BiJOOPAKATYU NPEAMET i TEMY CTATTi, HE
OyTr HaAMIpHO KOPOTKOIO, aJ€ i HE MiCTUTH Oinblue
100 cumBoiB. Haspa nmumerbcs pAAKOBUMU JIITEPAMY,
KpiM BEJIMKOI JIITEPH MEPLIOTO CI0BA Ta BIACHUX HA3B.

2.2. Pe3tome (pedepar) CKIATAETHCA IBOMA MO-
BaMU (YKPAiHCBHKOIO, AHIIiNICHKOIO). ABTOPCBHKE Pe3io-
ME€ JI0 CTATTi € OCHOBHUM JIKEPEIOM iHpopMarii y BiT-
YU3HAHUX i 32pyOIKHUX IHPOPMALITHUX CUCTEMAX i
HAYKOMETPUYHUX 043X JAHUX, B AKUX {H/IEKCYETHCA
KypHaIL O6CAr pe3loMe Ma€ CTAHOBUTH OJIU3bKO 250
caiB 260 2000 TucAvi 3HaKiB. Pe3iome MOBUHHO 6yTH
CTPYKTYPOBAHUM i BKIIOUATH OOOB’A3KOBi PYOPUKHU:
«AKTYyanbHICTD”; «MeTa pocnijkeHna”; «Marepianu i
meroau”; «Pesympratu”; «3axkmodeHHs». O6cAr posai-
1y «Pe3ynbrati» MOBUHEH CTAHOBUTHU HE Menue 50%
BiJl 3aTAILHOTO 06CATY. PestoMe ornais, €Ki, Auc-
KYCIHUX CTATEN CKIAJAI0ThCA Y ZOBIIBbHIN (HOpPM.

Texcr noBuHeH 6yTH 3B’A3HUM, 3 BUKOPUCTAHHAM
CHIB «OTKE», «OiNbIIe», «HATPUKNAJ, «y PE3YIbTATI
Tomo. Pedepar aHImincpKon0 NOBUHEH OYTU CKIaje-
HUHM I'PAMOTHO 3 JOIOMOTIOI0 €JNEKTPOHHOIO Iepe-
K1a71a49al B aHITIOMOBHOMY pe3lOME CIliJi BUKOPHUC-
TOBYBATU AKTUBHI (popMHU AiecinoBa. Pesiome He mO-
BUHHE MiCTUTH 406DPEBiaTyp, 34 BUHATKOM 3dT'dJbHO-
npunHATUX (Hanpukiaaj, JHK), BUHOCOK, IIOCUIAHb
Ha JiTepaTypHi JKepea.
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2.3. KarogoBi cioBa (Keywords). Heob6xigHo
BKa3aTH 3-6 CJiB 260 CJIOBOCIONYYEHD, BiIMOBIIHIX
3MiCTy pOOOTH, AKi CIIPUATUMYTD {HJEKCYBAHHIO CTAT-
Ti B IIOIYKOBUX CUCTEMAX. Y KIIOYOBi CJI0BA OIJIA/0-
BUX CTATEM CJIiJi BKIIOYATH CJIOBO «OTJIsAj». Ki04oBi
CJIOBA NIOBUHHI OYTH iI€HTUYHI YKPATHCHKOIO T4 AHI-
JIMCHKOIO MOBAMHU, iX CJIiJl MUCATU 4Yepe3 KPAIKy 3
KOMOIO.

2.4, Tabnuii MaOTh OYTH BUKOHAHI TapHITYpOIO
Times New Roman, 10 xerznem, 6€3 C1yKO0BUX CUM-
BoniB ycepeauni. Ilybmikanii, mo mictaTh TA6MMI,
BUKOH4H{ 32 JONOMOTOIO TA0YIATOPA, PO3IIALATUCH
He OyayThb. Tabmuni noBUHHI OyTH OOYAOBAHI HA0Y-
HO, MaTH HAa3BY, iX 3ar0JIOBOK MA€ TOYHO BiJIIOBifaATH
3MmicTy rpag. Y TeKCTi HeO6XifHO BKA3ATH Miclie Ta0-
i Ta ii DopAJKOBUIT HOMED.

2.5. Tekcr crarri. CTPyKTypa IIOBHOTO TEKCTY
PYKOIUCY, IIPUCBAYCHOIO OIMKUCY PE3YJAbTATiB OPHUIi-
HAJIBHUX JOCJiIKEHb, TIOBUHHA BiJIIOBiJATH 34rajib-
HONPUIHATUM M1a6J0HAM i MICTUTH 0OOB’A3KOBi
po3aimm: «Berymy; «Mera»; «Marepianm i MeTom»;
«Pesynpraty; «O6rosopenns»; «O6mexeHHs», «IBOp-
YU BHECOK ABTOPIB» «3AKIIOUEHHA>.

2.6. IIpucTaTeiHUY CIIUCOK JiTeparypu — «JIi-
Teparypar. ONTUMAIbHA KIBKICTh IIUTOBAHUX POOIT
B OPUTiHAIBHUX CTATTAX i JIEKIiAX CTAHOBUTD 15-30
jpkeper, B orsgax — 30-60 mxepen. Baxcano yumy-
eamu opuzinansni po6omu, onyorikoeani npo-
mazom ocmannix 5-7 poxie y 3apyoincnux nepio-
ouunux eudannax. Taxoxc namazaiimecs 3gecmu
00 MIHIMYMY NOCULAHHA Ha Mme3u KoHgepenuiil,
MOHOZpadghii. Y cnucox nimepamypu ne 6K10-
uamovca Heonyonikoeani pooomu, ogivilini
00KyMeHmu, pykonucu oucepmauiii, niopyunu-
Ku i 006ionuxu. Ilogunna 6ymu npedcmaenena
oooamkoéa ingopmauia npo cmammi - DOI,
PubMed ID i in. AKm0 6 cnucky menuie noI06UHU
dxcepen maroms inoexcu DOI, cmammsa e moxce
Oymu onyoniKoeana é MidcHaPOOHOMY HAYKOBO-
Mmy xcypuani. Ilocunanna noeunni nepegipamuca
nepeo KOMNIEKMauield CRUcCKy 6UKOPUCMAHUNX

oxcepen uepes caiim bitp://www.crossref.org/
guestquery a6o btips://scholar.google.com.ua/.

KoxHe JpKepeno Ciiji MoMimaT 3 HOBOTO PAAKA
Ii/] TOPAAKOBUM HOMEPOM, AKUI BKA3YETHCA B TEKCTI
CTATTi 4pA6CHKUMHU U(PPAMU B KBA/IPATHUX JYKKAX.

Jlxepena 3 KUpUINLEMOBHUM HAUMCAHHAM HEOO-
XiIHO JyOJIIOBATH AHIVIOMOBHUM BAPidHTOM; IPHU-
BOAATDH O(IL[iiHy HA3BYy BUJAHHA JTATUHULEIO 400
TPAHCIITEPOBAHY, AKIO HeMae o@iniitnoi. IIpuk-
naa: Ivanov AA, Petrov RK. Arthrodesis of the
ankle joint. TERRA ORTHOPAEDICA. 2019;4:34-
39. Do0i:000000000000000. (in Ukrainian, or
English, or Serbian etc.).

Terra Orthopaedica, 2025, Ne 3: 56-61

Y CIIUCKY BCi pOOOTH NMEPEPAXOBYIOTHCA B MOPAX-
Ky LIUTYBAHHA, 4 HE B A1(PABITHOMY NOPAAKY. CIIUCOK
JiTepatypu Mae Oyrh O(OPMIEHUN BiAIIOBIIHO 10
cTUI0 BaHnkysep.

ABTOp Hece Bi/JIOBifANbHICTD 32 IPABUIbHICTD /14~
HUX, HABEJECHUX Y CIIUCKY JiTEPATYPHU.

2.7. BignpaBka pykomnucy. [[o posriify npun-
MAIOTBCA PYKOIIMCH, PaHille Hife He OnyOniKOBaHI i
HE CIPAMOBAHI g nybnikanii B inmi suganng. Crar-
T4 BiITIPAB/IAETHCA HA CJICKTPOHHY aJpeCy peaKiiii y
BUIJIAL €JMHOTO (harly, Mo MiCTUTDh yCi HEOOXinHi
CJIEMCHTU (TUTYJIbHUM JIUCT, Pe3loMe, KII0YOBi CJI0-
B4, TEKCTOBA YACTUHA, TAOMMUL, CIIUCOK BUKOPUCTA-
HOT JliTepaTypy, BifOMOCTi PO aBTOPiB). OKpeMUMHU
(bail;maMu B IIbOMY X JIMCTI BUCHIAIOTHCA CYIPOBiHI
JOKYMEHTH i KOIII iIoCTpaLiil (MaJIIOHKIB, CXEM, Jiar-
pam) y ¢opmarax Tiei nporpamu, B AKill BOHU OyaIu
CTBOpeEHi. KO imocTpanii B CTAaTTi NpeAcTaBIeHi
y BurIAai pororpagin 260 pacTpoBUX 300paAKEHD,
HEOOXiZIHO OAATH iX Komito B (popmari “JPG a6o *TIF,
OpHUTiHAJTBHUM PO3MIpOM, 3 PO3AINBHOIO 3/1ATHICTIO
300 To4oK Ha Ar0iM. Pi3UYHUIA PO3MIP Y CAHTUMET-
pax IOBUHEH OYTH JOCTATHIM JIA OJAHO3HAYHOIO
CIIPUMHATTA 1 JIETKOTO MPOYUTAHHA 3MICTY LII0CTpa-
nii. Konipna nanitpa RGB 260 CMYK, 6e3 xomnpecii.
[mocTpanii TOBUHHI 6YTH KOHTPACTHUMH i YiTKUMHU.

CynposigHa poxkymeHrtanid. /1o OpUTiHAIbHOI
CTAaTTi AOAAIOTHCA: CYNPOBIJHUI JUCT BiJj KEpiBHU-
IITBA YCTAHOBY, B AKOMY IIPOBOAUIOCA JOCTiKEHHS,
JEKIAPAIid PO HAABHICTb 400 BiICYTHICTh KOH(IIIK-
Ty iHTEpeCiB; aBTOPCHKA yrogd. li JOKyMEHTH B €JICKT-
POHHOMY (BiZICKAHOBAHOMY) BUIJIAAI HAJCUIAIOTHCA
Ha €JICKTPOHHY afpecy pelakiiii pasoMm 3i CTarTelo,
AKA IIOJA€ThCA 0 NyOmiKanil.

Ha okpemiit cTopinni nmojaiors iHpopMario aABo-
Ma MOBAMHU (YKPATHCbKa, aHIIINCHKA): TIPi3BUILIE, iM'd,
110-04TbKOBi KOXHOI'O aBTOPA; HAYKOBi CTYNiHb Ta
3BAHHA, 110CAJA, Micie pobotn 3 odilinHOo© aape-
COI0 YCTaHOBY, e-mail, TenedoH, peecTpaniitHui Ho-
mep ORCID Science (akimo €). Bkazatu asropa s
JIUCTYBAHHA.

3. Vci crarTi 060B’3KOBO PELEeH3YIOThCA. CTaTTa
MOKe OyTH IOBEPHEHA ABTOPY A/ BUIIPABIECHHA 400
CKOPOYECHHS.

4. Inariar i BropuHHI mMy6aikanii. [lo ny6mika-
ii B JKypHaIi HE NPUAMAIOTHCA PYKOIUCHU 3 HE00-
POCOBICHMM TEKCTOBUM 3aIIO3UYEHHAM i IPUBIAC-
HEHHAM DE3YJAbTATiB JOCHKEHDb, AKI HE HaJIEKATb
4BTOpPAM 1[bOTO Marepiany. lIlo6 mepesipuTu CTaTTIo
Hd OPUIiHAJIBHICTb, MOXKHA CKOPHUCTATHCA IPOIpa-
Mo10 Advego plagiatus. Pepakuia s6epirae 3a co6010
[IPaBO NEPEBIPKU MOAAHUX PYKONUCIB HA HAABHICTD
riariaty. TekcToBa CXOXicTb B 00’eMi moHaz 20% BBa-
KAETHCA HEIPUMHATHOIO.
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Crarri, mo panime 6ynu ony6inikosaHi 260 HaI-
paBsiIeHi B iHIII XXYpHAIN 4K 30ipHUKH, HE IIPUIMA-
IOThCA.

Crarta Mae OyTH PETENBbHO BiIPEArOBAHA i BUBI-
pena asropoM. Ilepes BifIIpaBKOIO PYKOIUCY PETEIb-
HO IepeBipTe i MEPEKOHANTECH, 10 YCi BUIIE3rafaHi
BUMOTI'YM BUKOHAHI.

ABTOpPH HECYTb BiJINIOBiAAIbHICTD 32 HAYKOBE T4 JIi-
TeparypHe pefaryBaHHA MMOJAHOTO MaTepiany, LUTAT
i mocuianp, ajne pefaxilid 3aauIIae 332 COO0I0 MPaBO
H4 BJIACHE PeJaryBaHHA CTATTi (HayKOBOrO i JiTepa-
TYPHOI'O XAPAKTEPY, 4 TAKOXK HA CKOPOYEHHS CTATTi,
O HE IepeKpydye i 3MiCT) 4M BiIMOBY aBTOPOBi y
nyO6/iKaIil, AKIO NOJAAHUI MaTEPias HE BiTIOBia€ 32
(hbopMOI0 2460 3MiCTOM BUIIE3I4JAHUM BUMOTaM. Ma-
Tepiann, MO HE BiJIOBIJAI0OTh HABEAECHUM CTAHAAP-
TaM ny6aikanii y xxypHaiai «TERRA ORTHOPAEDICA»,
HE PO3IIAAAIOTBCA Ta HE HOBEPTAIOTHCA. [IUCKETH,
JUCKH, PYKOIIUCH, PUCYHKH, oTorpadii Ta iHmi ma-
Tepiany, HagicaaHi B peJJaKIilo, He IOBEPTAIOTHCA.

Crarri, aBTOPH AKUX € NMEPEeIIATHUKAMU KypHA-
71y, IyOJIIKYIOTbCA 103249€Proso (IPU HAZAHHI KOIIil
KBUTAHLI{I IPO MEPEAILIATY).
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5. llyOmikamis y sKypHami

[Togaua T2 pereH3yBaHHg CTaTel € 6E3KOMTOBHU-
MU.

Omnara 37iMCHIOETHCA JIUIIE TiCAA NPOXOJKEHHA
pELEH3yBAHHA TA IPUIHATTA CTATTI A0 My6JiKamil.
PexBisuTu HAJACUIAIOTHCA BiANIOBiJAIBHOMY ABTOPY
CJICKTPOHHOIO MOWTOI0. By MOXeTe 3iicHUTH OIUIa-
Ty OYAb-AKUM 3PYYHUM CIIOCOOOM: Y BiffiNneHHi 6aH-
Ky, 4yepes TepMiHail, 460 32 JOIOMOI00 €JIEKTPOHHUX
wiatixkaux cucrem (Ilpusar24, LigPay, Portmone,
iPay Tomo).

Bapricts ny6uaikanii cknagae 3000 rpH 32 CTATTIO,
IIPY HAABHOCTI KOIbOPOBUX imocTpanii — 3500 rp.

Y pasi Hecmiatu npoTaromM 7 pob0o4ux AHiB 3 MO-
MEHTY OTPUMAHHA PEKBi3UTIB, CTATTA BUKIIOYAETHCA
3 MOTOYHOrO HOMepy :KypHaiy. Ilicia 3ailicHEeHHA
OIUIATU BOHA MOXE OyTH BKJIIOYEHA O IOTOYHOI'O
260 OJHOTO 3 HACTYIIHUX BUITYCKIB.

Marepianu mama myGaikamii HagcuiaanTe 3a
nocuaaHHAM: https://docs.google.com/forms/
d/e/1FAIpQLSefTJTq7m7nWHaignKz8mLodbejc
4wval8BB scKWrlwsaMAQ/viewform
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PUBLICATION GUIDELINES FOR THE JOURNAL <TERRA ORTHOPAEDICA»

Dear Authors!

Please familiarize vyourself with the detailed
requirements for formatting articles for publication
in the journal, which have been developed in
accordance with Order No. 112 («On the Publication
of Dissertation Results for the Scientific Degrees
of Doctor and Candidate of Sciences») and the
requirements for journals included in the<List of
Scientific Professional Publications of Ukraine» under
Order No. 1021 of the Ministry of Education and
Science, Youth and Sports of Ukraine dated October
7,2015.

All materials must be prepared according to the
following requirements:

1. Manuscript

1.1. Text Format. The manuscript should be
submitted electronically in MS Word format (.doc,
docx, .rtf), using Times New Roman font, 12 pt size,
1.5 line spacing, and 2 ¢cm margins on both sides.
[talics should be used for emphasis—underlining is
not permitted. All extra spaces and unnecessary line
breaks should be removed (use Microsoft Word’s«Find
and Replace» tool for this purpose).

1.2. The length of the manuscript text—including
the reference list, tables, figures, and their captions—
should be 10-12 A4 pages (up to 5,000 words) for
original research articles, 15-18 pages for literature
reviews, 4-6 pages for case reports from practice,
and 4 pages for brief reviews.

Note: The publication of longer articles is decided
on an individual basis if the editorial board considers
it of special interest to readers.

1.3. In addition to scientific articles, the journal
also publishes materials on the history of medicine,
biographical essays and anniversaries, obituaries,
discussion articles on specialty-related topics,
reports from congresses and conferences, articles on
the exchange of experience, advertising materials,
reviews, etc.

1.4. Language of Publication. Manuscripts are
accepted for publication in the journal in either
Ukrainian or English. All article metadata must be
presented in both languages. Do not transliterate
the text using Latin characters letter by letter when
typing; it is important to correctly set the appropriate
keyboard layout.

For example, it is unacceptable to replace the
Latin letter «i» with the Ukrainian letter«», despite
their visual identity.

2. Mandatory Structural Elements of the
Article include:

— Title page;

— Summary;

— Keywords;

— Main text (including tables and figures);

— Additional information;

— References.

2.1. The Title Page must include the following
information in both Ukrainian and English: the UDC of
the article, the title of the article, authors (last names
and initials), and author affiliations. The title should
clearly reflect the subject and theme of the article, not
be overly short, but also not exceed 100 characters.
The title is written in lowercase letters, except for the
first letter of the first word and proper nouns.

2.2. Summary. The summary must be provided in
both Ukrainian and English. The author’s summary
serves as the primary source of information for
domestic and international information systems and
scientometric databases where the journal is indexed.
The length of the summary should be approximately
250 words or 2,000 characters. The summary must
be structured and include the mandatory sections:
«Background», «Objective», «Materials and Methods»,
«Results», and «Conclusions.» The «Results» section
should comprise at least 50% of the total length.
Summaries for review articles, lectures, and discussion
papers may be written in a free form.

The text should be coherent and include linking
words such as «therefore», «furthermore», «for
example», «as a result>, etc. The English summary
should be written properly with the help of an
electronic translator. Use active verb constructions
in the English version of the summary. The summary
should not contain abbreviations (except for
commonly accepted ones like DNA), footnotes, or
references to literature sources.

2.3. Keywords. Provide 3-6 keywords or phrases
that reflect the article’s content, which will help
in indexing the article in search engines. Review
articles must include the terme«review» as a keyword.
Keywords must be identical in both languages and
separated by semicolons.
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2.4. Tables should be created using Times New
Roman, 10 pt font, without any service symbols
inside. Tables that are formatted using the tab key will
not be accepted. Tables should be constructed clearly,
have a title, and column headings must accurately
correspond to their content. The location of the table
and its sequential number must be indicated in the
text.

2.5. Main Text of the Article. The structure of
the full manuscript describing the results of original
research must follow generally accepted templates
and include the following required sections:
dntroduction», «<Objective», «Materials and Methods»,
«Results», «Discussion», «Limitations», <«Authors’
Contributions», and«Conclusions».

2.6.References. The optimal number of references
for original articles and lectures is 15-30 sources,
and 30-60 sources for reviews. It is recommended
to cite original works published in international
Jjournals within the last 5-7 years. References to
conference abstracts and monographs should
be minimized. The reference list should not
include unpublished works, official documents,
dissertation  manuscripts,  textbooks, or
reference books. Additional information about
the articles must be provided - DOI, PubMed ID,
etc. If less than half of the references have DOI
identifiers, the article cannot be published in
an international scientific journal. References
should be verified using btip://www.crossref.
org/guestquery or btips://scholar.google.com.
ua/ before finalizing the list.

Bach reference must appear on a new line,
numbered sequentially, with citations in the text
corresponding to these numbers in square brackets.

References in Cyrillic must be duplicated with
an English version; provide the official name of
the publication in Latin script or a transliterated
one if the official version is unavailable. Example:
Ivanov AA, Petrov RK. Arthrodesis of the ankle
joint. TERRA ORTHOPAEDICA. 2019;4:34-
39. D0i:000000000000000. (in Ukrainian, or
English, or Serbian, etc.)

The reference list must be arranged in the order
of citation, not alphabetically, and must follow the
Vancouver style.

The author is responsible for the accuracy of all
cited sources.

2.7. Manuscript Submission. Only original
manuscripts that have not been published elsewhere
or submitted to other journals are accepted. The
article should be emailed to the editorial office as
a single file that includes all required components
(title page, summary, keywords, article text, tables,
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reference list, and information about authors).
Accompanying documents and copies of illustrations
(figures, schemes, diagrams) must be sent as separate
files in the same email, in the formats of the programs
in which they were created. If the illustrations in
the article are presented as photographs or raster
images, a copy must be submitted in “JPG or “TIF
format at original size and 300 dpi resolution. The
physical size in centimeters must be sufficient for
unambiguous perception and easy reading of the
illustration’s content. The color palette should be
RGB or CMYK, without compression. Illustrations
must be contrasting and clear.

Accompanying Documents. The original article
must be accompanied by: a cover letter from
management of the institution where the research
was conducted, a declaration of the presence or
absence of a conflict of interest, and an author
agreement. These documents should be submitted as
scanned files in the same email as the article.

On a separate page, provide the following
information in both Ukrainian and English: last name,
first name, and patronymic of each author; scientific
degree andtitle,job title and place of employment with
the official address of the institution, e-mail, phone
number, and ORCID Science registration number (if
available). Also, indicate the corresponding author.

3. All articles undergo mandatory peer review. The
article may be returned to the author for revision or
shortening.

4. Plagiarism and Secondary Publications.
Manuscripts containing plagiarism or appropriation
of research results that do not belong to the authors
of this material are not accepted for publication in
the journal. Authors can use the Advego Plagiatus
software to check originality. The editorial office

reserves the right to check submitted manuscripts
for plagiarism. Text similarity greater than 20% is

considered unacceptable.
Articles that have been previously published or

submitted to other journals or collections are not
accepted.

The article must be thoroughly edited and
proofread by the author. Before sending the
manuscript, carefully check and make sure that all of
the above requirements are met.

Authors are responsible for the scientific and
literary editing of the submitted material, citations,
and references. However, the editorial board reserves
the right to perform its own scientific and literary
editing and to shorten the text without altering
its content, or to reject the article if the submitted
material does not meet the above-mentioned
requirements in form or content. Materials that do
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not comply with the publication standards of the
journal «TERRA ORTHOPAEDICA» will not be reviewed
or returned. Disks, manuscripts, figures, photographs,
and other materials submitted to the editorial office
will not be returned.

Articles by authors who are journal subscribers
are prioritized for publication (upon proof of
subscription).

5. Publication

Submission and peer review of articles are free of
charge.

Payment is made only after the peer review is
completed and the article is accepted for publication
Payment details will be sent to the corresponding
author by email. Payment may be made in any
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convenient way: at a bank branch, through a terminal,
or using electronic payment systems such as Privat24,
LigPay, Portmone, iPay, etc.

The publication fee is 3000 UAH per article; if
there are color illustrations, the fee is 3500 UAH.

If payment is not received within 7 business days,
the article will be removed from the current issue.
After payment, the article will be included in the
current or one of the following issues.

Submit materials for publication at the

following  link:  https://docs.google.com/

forms/d/e/1FAIpQLSefTJTq7m7nWHaignKz8mL
odbejcAwval8BB scKWrlwsaMAQ/viewform
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