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NMpobAeMa BUKOPUCTAHHA KOMMO3UTHUX
IMMAQHTIB, LLLO 6i0oAEerpaAyoTh,
Y AIKYBOHHI nepeAOMIB KICTOK
(OrAgA AiTepatypu)

Pestome. 3axBoproBaHHS TQ TPABMIM OMOPHO-PYXOBOI CUCTEMM MOCIAQIOTL APYre MiCLe cepea MpuYuH
TOQBMQATU3MY | TPETE MicLe cepea XBOPOO, 1O MPU3BOASITE AO IHBAAIAHOCTI AOPOCAOIO HaceneHHs. Op-
TONEeAMYHI IMAAQHTU 3QUMQKOTb OCOBOAMBE MICLE SIK Y KAIHIYHIV NpaKTuLi, TAK | B 6iIOMEANYHIV MPOMUC-
AOBOCTI. HanbBinbLLy 3QUIKABAEHICTb BUKAUKQAIKOTL IMIIAQHTU, 3AQTHI 6I0AErPAAYBATU Y PQA3I iX IMIOAQHTALT
B OPraHi3M AOAMHW. KOHUenUis iMAIAQHTIB, LLO 6I0AErPAAYHOTh, 3 'SIBUAQCS 3QBASIKM CTAHOBAEHHIO 11 PO3-
BUTKY 3QCTOCYBQHHSI LLIOBHUX MATEPIAAIB, LLLO PO3CMOKTYIOTbCSI B OPraHi3Mi. 3roAoM Len Bus MaTepiany
CTAAU BUKOPUCTOBYBATU B MPOLECI AIKYBAHHS MEPEAOMIB, OCKIAbKY B 6AraTtbOX BUNAAKAX KICTKOBI YAQMKM
noTpebytoTb AULLIE TUMYQCOBOIO MATPUMAHHST QIKCATOPOM, AOTU, MOKM HE HACTAHE iX 3POLLEHHS. IMr-
AQHTYBQAbHI MPUCTPOI ANST BHYTPILWHBOI Qikcauil AAST BIAHOBAEHHST MELEAOMIB, BUTOTOBAEHI 3 BUKOPUCTQAH-
HSIM MOAITAIKOAEBOT kKncAoTn (PGA), MOAIMOAOYHOT kmcAoTn (PLA) TQ COMOAIMEPRY MOAOYHOI KMCAOTK TA
ikonipy (PLGA), Ha6yan nonyasipHoCTi. OAHAK MEeXQHIYHI BAQCTUBOCTI BUCOKOMOPUCTUX KAPKACIB OYyAU
MOPIBHSIHO GiAbLL CAQOGKI POTU TUX, SIKI MOTPIOHI AAS IHXKeHepIi KICTKOBOI TKAHWHW. Y rpoLeci CTBOPEHHS
ONTUMAABHOIO MOAIMEPHOIrO MATepPIiaAy, Lo 6ioAerpaAye, HEeOOXIAHO MOAOAQTH CYNepeyYHICTb MK Mil-
HicTio Ta Bioaerpaaauieto. PGA, 3a6e3neyyroym BUCOKY MILHICTb Gikcauil, 3QHOATO LUBUAKO AEMPAAYHOTH,
a PLGA, MQrO4M BUCOKY KPUCTAAIYHICTb, MPAKTUYHO HE ATPAAYIOTb, BOAHOYAC MOCTYNQOYNCH 3Q MiLHIiC-
110 | PGA, i 6ioCcTabinbHUM MATepiaAaM. HQ CbOroAHIi BHEHI AOKAQAQIOTE 6QraTo 3yCUAb AASI PO3POBAEHHS
KOMMO3UTIB i3 $OCHQATY KAAbLIO TQ MOAIMEDY, 30KDEMQA TAPOKCUAQNATUTY | TpuKaAbUiigocpaTy (TKD).
TK® 3 TobOMQ MOAIMOPGHUMK MOAMGIKALisMY, 30KpeMA a-TKD, B-TKD i a’-TK®, € we oaHieo Aobpe Biao-
MOt 6iOKepPaMIYHOK PEYOBUHOK AAST BIAHOBAEHHS KicTOK. B-TK® npuseprae Bce GiAbLUy yBAry 3QBASIKU
VIOro 4yAoBivi 6ioCcyMiCHOCTI, 6I0QKTMBHOCTI i 3AQTHOCTI A0 6ioaerpaaadii. KomMnosuvuiiHi MmaTepianm HQ
OCHOBI 6iI0QKTUBHOI KepPAMiku 3AE€6IAbLLIOIO HOAEXXATL AO MATEPIAAIB i3 AOAQTKOBUMM NepeBAramu, sik rno-
AiIMepu TQ Kepamika, Lo 6ioaerpQAyrTh. 3QraAoM Ui KOMAO3UTK BiASHQYQKOTECS 6i0CYMICHICTIO, OCTEO-
KOHAYKTUBHICTIO, MEXAHIYHOKO MILHICTIO 1 OCTEOreHHUMM XQPAKTepUCTUKAMU. BoaHOYQC 3QBASIK HOBUM
TEXHOAOTISIM BUTOTOBAEHHSI, LLO 3 SIBUAMCST OCTAHHIMU POKAMMU, Lii KOMMIO3UTHI MATEPIAAM € HAWMEepCriek-
TUBHILLMMU MATEPIAAQMU B TAAY3i BIAHOBAEHHSI KICTKOBUX AedeKTiB. NiKyBAHHSI MepeAoMiB 3Q AOMOMOIro0
IMAAQHTIB yCe YQCTiLIe MOB s13QHE 3 KOMMO3ULIIVHUMW MATepiaAaMu. biomaTepiasm MyCsTe MQTV MEBHI Me-
XQHIYHI BAQCTUBOCTI: GiOCYMICHICTb, 6iopAErpaAQLitO, KOHTPOALOBAHY LUBUAKICTb BiopaerpaaqLii, xopoLy
MEeXQHIYHY MILHICTb | 6I0OQKTUBHICTL. bioMaTepiaau, O BUKOPUCTOBYIOTh Y MPOLEC AIKYBAHHS NepeAoMIB
KICTOK, MQIOTb PO3NAAQTUCS BIPOAOBXK MEBHOIro 4acy, a AOAQBAHHSI HOHOHAIMNOBHKOBAYIB MOXKE YrOBIAb-
HUTW LUBUAKICTb PO3MNAAQHHSI KOMIO3UTY, LLO 6ioperpaaye.
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3axBOpIOBaHHS Ta TPaBMU OIOPHO-PYXOBOi CUCTEMU
MOCiNaoTh Apyre Micue cepel NPUYMH TPaBMAaTU3MY i
TPETE Micle cepea XBopoO, 110 MPU3BOASThH 10 iHBAJII-
HOCTi mopociioro HacejdeHHs [20]. 3a3HadyeHe BUMarae
onTUMi3allii poOOTH crieliaji3oBaHUX MEAUYHUX 3aKja-
NiB, CIIpSIMOBAaHOI Ha BIPOBAXKEHHS B KJIiHIUHY TIpaKk-
TUKY HOBMX TEXHOJOTIYHUX PO3POOOK Y BUTOTOBJICHHI
IMIUIAHTIB 111 OCTeOCHHTe3y. TaKuii Miaxig Ma€ 3HAYHY
KJIiHiYHY e(EeKTUBHICTb Ta €KOHOMIUYHY OOIPYHTOBa-
HICTb, CIIPUSIOUYN CYTTEBOMY MOKPAIIEHHIO SIKOCTI XXUT-
T nauieHTiB [40].

OpTornennyHi iMIIaHTH 3aiiMalOTh O0COOJIMBE Miclle
K y KIJiHIYHIA mpakTuui, Tak i B 6ioMeAWYHIl mpo-
mucjoBocTi. Ll ramy3b MeAWUMHU PO3BUBAETHCS 3
Haa3BUUYaliHOW0 MBUAKICTIO. OOCAr CBITOBOrO PUHKY
OPTOIEIUYHUX TPABMATOJOTIYHUX TPHUCTPOIB, TaKMX
SIK TUIACTUHM, TBUHTH U 30BHIiIIHI dikcaTopu, y 2013 p.
ctaHoBuB 5,7 mipn, ay 2020 p. mpoaeMOHCTpyBaB BU-
COKWIA CYKYITHUI pidHUi TeMn 3pocTtanHsg B 7,2 % [36].
Io toro, y 2016 p., puHOK OPTOIMEANYHUX TMPUCTPOIB
y CHIA nocsr 15,8 mupa nonapis [6], a 'y 2020 p. —
45 mapn nonapis [37].

Pi3Hi TMNM oOpTOMEAMYHUX IMIIJIAHTIB PO3pOOJIeHi
Maiike IS BCiX KJIiHIYHUX TMOoTped (30Kpema, 3aMmiHa
CyII00iB, CHMHHOMO3KOBI iMIIAaHTU, OpTOOioJIOTiu-
Hi IMIJTAaHTW ¥ iIMIUIAHTU IS JIIKYBaAaHHSI TpaBM), i 115
pobota mocTtiiitHo TpuBae [47]. Tomy mociimXeHHS Ta
pO3po0JIeHHS B Taly3i OTpUMaHHS TEPCITeKTUBHUX Ma-
TepialiB A1 iIMIUIAHTIB Ta iX 3aCTOCYBaHHS B KJIiHIUHIA
MEeIULIMHI € HaA3BUYallHO aKTyaJbHUMU ¥ MOTPiOHU-
mu [82]. HaiiGinbiny 1ikaBicTh BUKJIUKAIOTh iIMIUIAHTH,
371aTHi 6iogerpaayBaTy y pasi ix iMIjIaHTallii B opraHiam
JonuHu [57, 91].

1. OCHOBHI NPUHLUMUMNU CYYACHOro
OCTeOCUHTe3y

[TpoGiema nepesiomis i necopMallii KicToK 3aBxXau OyJia
aKTyaJbHOIO U1 JIIOACTBA Ta BUMarasa pillleHb yIpoaoBX
YChOTO TIEpioay PO3BUTKY MeIUIIMHU. PO3BUTOK Xipyp-
TiYHUX METOIB JIIKyBaHHSI CTBOPUB MOXJIMBICTh Kapav-
HaJILHOTO TOJIIMIIIEHHS B JIIKyBaHHI repesiomiB KicTok. Ha
MYMKY CYYaCHMX CTelialiCTiB, MPIOPUTETHUM TiAXOI0M
OIIEPaTUBHOIO JIIKyBaHHS IIEPEIOMIB KiCTOK € (PYHKIIiO-
HaJIbHO-CTa0IbHUI OCTEOCUHTE3, TPUHIIUII SIKOTO PO3PO-
OJIeHMII MiXKHApOIHOIO I'PYIOI0 3 BUBYEHHS OCTEOCHUHTE-
3y AO/ASIF [96]. LIsg KoHIIerist 6a3yeThCsl Ha YOTUPHOX
npuHummnax. Ilepmmii NpUHLMI MOJsra€ y BiTHOBJIECHHI
aHATOMIYHOI CTPYKTYpPY KiHIIiBKW, YCYHEHHi OYIb-sSIKOTO
3MillleHHs yJaMKiB. 3rilHO 3 APYrMM NPUHLMIIOM, Tpeba
3a0€3MeYNTU JOCTATHIO CTaOUIbHICTh BilJIAMKIiB Yy pasi ix
¢dikcarii. 3a TpeTiM MPUHLIMITIOM, M’SIKi TKAHUHU MaloTh
3a3HaBaTU MiHIMaJIbHOTO HETaTUBHOTO BIUIMBY SIK ITiJ 4ac
OTepaTMBHOTO BTPYyUYaHHs, TaK i TiCJs1 HbOTO. 3a YeTBep-
TUM MPUHILIUIIOM, Tpeba sIkoMora paHilllie BiTHOBJIIOBATH
aKTMBHI pyXy B CyIJIo0ax MOIIKOMKEHOI KiHIiBKu. OTXe,
MeTa ¢ikcallii repesioMy MoJIsITa€ Y BiTHOBJICHHI CTa0iIb-
HOCTI Ta BUPiBHIOBaHHI 371aMaHUX KiCTOK IS 3a0e3MmedeH-
HSI TIPOLIECY 3aTOEHHS I YHUKHEHHS MOUIKOIXKEHHS OTO-
Yyl0YMX TKaHUH [76].

s xoHuemilisi He BMUMara€ BUKOPUCTAHHS TIEBHUX
(ikcaTopiB 111 OCTEOCUHTE3y, MPOTE BU3HAYAE THUITOBI
TeXHIKM 3aCTOCYBaHHS pi3HUX (piKcaTOpiB, 30KpeMa iH-
TpaMeoyJISIpHUX INTUMTIB Ta UBSIXiB, HAKICTKOBUX Iac-
TUH, CIIMLb Ta TBUHTIB. BHyTpimHs ¢ikcamis Bin3Haya-
€TbCS HU3bKOIO YAaCTOTOIO HENPaBWJIbLHOTO 3POLIEHHS,
BHUCOKOIO CTaOiNbHICTIO i, 110 HaAMOIAbII BaXXJIMBO, HeE
BUMAarae 30BHIIIHbOI iMMOOiTi3allii, 3a0e3neyyoun paH-
Hio dyHKIIilo cyrioba [1]. [TauieHTr 3 BHyTpiliHiMu hik-
caTopaMu MOXYTb pyXaTUCs BiJIbHO I HabaraTto MeEHIIe
3aJiexkaTh Bill OTOUEHHSI, 110 B NESIKUX BUIAAKaX CIPUSIE
LIBUAKOMY OJly>KaHHIO [84].

3a3HavYa€ThCs, 110 PO3BUTOK KOHIIEIIIii (yHKIIiO-
HaJIbHO-CTA0UILHOTO OCTEOCUHTE3y 3HAYHOIO Mipolo
3aJIeXXUTh Big MaTepialo3HaBCTBa Ta TEXHOJIOTii 00-
poOku MmetaniB [44]. BuBueHHs MmaTepialliB, BUKOPUC-
TOBYBaHMX [IJISI BUTOTOBJIEHHSI (piKcaToOpiB, SIBJISE CO-
0010 BaXXJMBUIA HAmpsIM Y PO3BUTKY TpaBMAaTOJIOTii Ta
opTorenii [76]. 3a TaKMX yMOB BJIACTHUBOCTiI MaTepiajiB
MaloTh BiINIOBiJaTu MEBHUM BUMOTaM: He BCTyIaTU B
HeOaxaHi XiMiuHi peakilii 3 TKaHMHAMU 1 MiXXTKaHWH-
HUMU piIMHaMM, OYyTH CTiMKMMHU OO KOpo3ii, 3a Me-
XaHIYHUMU BJIACTUBOCTAMU OYTM MIilHUMU Ta 3HOCO-
CTIMKMMHU, HE CIIPUUYMHIOBATU peakiii 3 00Ky iMyHHOI
CUCTEMU, KOHCOJIiAyBAaTUCS 3 KICTKOBOIO TKAHWHOIO Ta
CIpusTHU octeoreHesy [2, 107].

YMOBHO MaTepiaiu 1l OCTEOCMHTE3y MOXHa pO3II0-
NITUTU Ha KiJbKa KaTeropiii. IMmianTu 3 6ioTojlepaHTHUX
MartepiajiiB BiZOKPEMIIOIOThCS Bill caMOi KiCTKM ILIapoM
(iOprHOBOI TKaHWHU, TOMY perapaTMBHA pereHepatis
MTOIIIKO/IKEHOT KiCTKM BiIOYBAa€ThCS Ha NesIKili BincTaHi Bi
iMIUIaHTa, 1110, IPOTe, He BIUIMBAE Ha ii TepMiHu. Penapa-
THBHI IIPOLIECU KiCTKOBOI TKAHNHU B IIPOIIECi BUKOPUCTaH-
Hs1 OioiHEepTHUX MaTepiajliB BimOyBalOThbCS B Oe3Iocepe]-
HbOMY KOHTAKTi 3 iMILIAaHTOM IIpY KOHCOJiIallii mepeaomy
y 3BUYaiiHi TepmiHu [94]. bioakTuBHI Martepianu, XiMiYHO
TiCHO TOB’s13aHi 3 KiCTKOO, MiICUJIIOIOTh peakliii yTBOpeH-
HS KICTKOBOI TKAHWHU MOYMHAIOYU 3 MOBEPXHI iMIUIaHTa
i1 IHIYKYIOTh YTBOPEHHSI Oe3MepepBHOTO 3B SI3KY Bijl TKa-
HUWHMU 10 1oro moBepxHi. Marepianu, 1o 6ioaerpaayoThb,
3a3HaIOTh (Di3i0NOriYHOTO po3nany B TKAHWHAX OpraHi3my,
110, OJIHAK, HE BIUIMBAE Ha TPOLECU PErapaTUBHOIO OC-
teoreHe3y [84, 120, 122, 123].

IMomanpmi 3ycuiias 3 po3poOieHHsS OiomaTepialiB,
110 CTBOPIOIOTH MOXKJIMBICTh HOBOMY MOKOJIiHHIO OPTO-
MeAMYHUX IMIIIAHTIB CIY>XKUTHU JOBIIE, OyIYyTh 3ajexa-
T Bil po3yMiHHS Aerpanaliii iMmjaaHTa Ta MoB’sI3aHUX
i3 UM OioJ0oriyHuX e(eKTiB, a TAKOX MaTepialo3HaB-
ctBa [108].

2. Mpo6AeMu, NOB’A3CHI 3 BHYTPILLUHbOKO
dikcauietro nepeAomMy y BIAAGAEHOMY
nepioaAi

BinbiricTs iMIIaHTIiB BHYTPIlIHBOI (hikcallii Ha ChbOTo/I-
Hi BUTOTOBJISIIOTHCS 3 HEPXKaBitouoi crajii Ta Tutany [46, 50,
109]. IMompwu Te, 110 cy9acHi MeTaieBi iMIUIaHTH Oi0iHEPT-
Hi, MilIHi, MaIOTh HU3bKY TOKCUYHICTb i TEILJIONPOBIIHICTD,
BimoMmi ix meBHi oOMexeHHs1 Ta Hemousiku. lLle >Xopctki
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maTepianu 3 HabaraTo OilbI BUCOKUM MoayaeMm FOHra it
SKOPCTKICTIO TTOPiBHSIHO 3 KOPTUKATBHUMM KiCTKaMHU JII0-
nuau. Dikcallisi UMK MaTepiaiaMu BUCOKOI XKOPCTKOCTI
3anobirae rnepenayi HAaBaHTaAXKEHHSI Ha KiCTKY, sSIKa BiTHOB-
JIIOETHCS, 110 HECTIPUSITIIMBO ISl PEMOICIIOBAaHHST KiCTKO-
BOi M030J1i B pasi nepesiomy [118].

Ilicmst 3poineHHsT epeoMy METaJAeBUiA iIMITIAHT IIPH-
MUHSIE 30iMICHIOBAaTY HEOOXimHy (hyHKIIiI0, OMHAK 30epirae
¢opMy Ta poaTalllyBaHHSI B OpraHidmi, Oyaydu, IO CYTi,
CTOPOHHIM IpeaMeToM. BonHovyac MOXyTh BUHUKATH IVC-
KoMOpT, BUIIMHAHHS iMIUIaHTA i IIKipOlo, YTPYAHEHHS
PYXiB Y CYMIXKHUX CyTJ100aX, MOXKJIMBICTb MapaiMIJIAHTHUX
MepeioMiB y pa3i MOBTOPHOI TPAaBMU, YTPYJAHEHHS MPOBe-
JIEHHS TAKMX TOCTIIKEHb, SIK peHTreHorpadis it MarHiTHO-
pe3oHaHcHa Tomorpadis [42, 108].

Bimowmi i1 BimmaneHi peakiiii Ha Martepiai iMruianTa. Ile-
pebyBaloun B JOCUTH arpeCMBHOMY CEpEIOBHUIII, SKUM
€ OioJioriuHi pimmHM, MeTajeBi BUpOOM HE 3aBXIU 3a-
JIMINAIOThCSA IHEPTHUMM. TepMiH «MeTalo3» i ChOTOmHi
€ aKTyaJlbHUM Yy TpaBMAaToJIorii, a ()opMyBaHHSI BOTHUIIL]
napaiMIUIaHTHOI iH(eKIlil 3aJIMIIAEThCST aKTyaJIbHOIO MPO-
6nemoro xipyprii [31, 43, 87].

Otxe, BUHUKA€E mpobiema, ToB’si3aHa 3 BUIAJICHHSIM
dikcaTopa micis 3ponieHHd epesoMy [71]. Taxk, 3a maHu-
MM JIKepeJT cydacHoi podiabHOi TiTepatypu, 42—83 % ma-
LIEHTIB 3a3HAIOTh onepallii 3 BugasieHHs imranTa [110].
Ha nmoni6ni onepatii npunanae maiike 15 % omnepaTuBHOI
aKTUBHOCTI NTPOMIIbHUX BiIiJIeHb, 110 CTABUTH iX Ha YeT-
BEpTE MiClIe 32 YaCTOTOIO BCiX TPaBMAaTOJIOTO-OPTOIEeaANY-
Hux onepaiii [58].

OCHOBHMMU NMpPUYMHAMU 3BEPHEHHS IalLliEHTIB IJIs
BumaneHHs dikcatopiB y 31—40% BumankiB € 6inb i
auckoMdopt, Maiixe 29 % — iH(dikyBaHHS Ta MicleBa
peakiiisg Ha Marepian, 10% — wirpalis MeTanoKOH-
cTpykuii. [IpubiM3HO TpeTuHA Malli€HTIB MaJjla KiJIbKa
MpUYWH 11 3BepHeHHS [99, 114]. A 20—46 % xBopux
Majqd BUKJIIOUHO OaXXaHHS MO30yTUCS iMILIaHTa, 1110
Hepigko Oyjo moB’s3aHe 3 IpodeciiHOI0 MisIbHIiC-
TiI0 [11, 85, 110]. Tum yacom onuTyBaHHsA y Benukiit
bputanii mokasaso, 1110 pyTUHHE BUIAJIEHHS iMILIaHTa
31e0ibII0OTO BUKJIMKAE 3aMepedeHHs 3 00Ky XipypriB-
OpTOMEiB y Mpolieci poboTH 3 MalieHTaMu cTapiie 35
poxiB [49]. OueBuUIHO, 110 3BNYaliHe BUIAJICHHS iMIT-
JIaHTa € HECTIPUSITIUBUM SIK JIJIsl XipypriB, Tak i JUIst ma-
LiE€HTIB.

Sx i Oymp-sIKe Meau4yHe BTPYYaHHS, oIlepailii 3 BHU-
JajmeHHs (ikcaTopiB CYIIPOBOMKYIOTHCS YCKJIaTHEHHSI-
MM: paHOBoOIO iHbek1ieo — 21 % Bin 3aranbHOI KiJTbKOCTI
YCKJIaJIHEHb, TOTaHUM 3aro€HHAM paH — 24—36 %, mno-
IIKOKEHHSIM TieprdepudHux HepBiB — 3—14%, yTBO-
peHHsIM reMatoM — 5%, TpoMOOEeMOOTIYHUMU YCKIIa -
HeHHIMU — 3 %, pedpakTypolo Ta repesioMaMu B IMPOIIeCi
onepauii — 1,4-20% [8, 11,92, 117].

VYce 3a3HauyeHe, a TAaKOX COIiaJIbHO-€KOHOMiYHa J0-
HTBHICTD [79] BIJIMHYIM Ha TIparHEHHST MiHIMi3yBaTH T10-
BTOpHI omepairii. Lle cTaso oCHOBOIO WIS MOIIYKY TaKMX
dikcaTopiB, sKi He BUMarajad O BUOAJIEHHS, OTJHOYACHO
MPUTIVHSIN BIUIMBATH Ha OTOUYYIOYi OpraHu Ta TKaHWHU
TicJIs1 3aBePIIeHHS 3pOIIEHHS TepeoMy.

3. IMNAQHTH, WO GioAErPaAYIOTh:
CTAHOBAEHHS 1 PO3BUTOK,
nepeBarn T HeAOAIKHU

3 0GaraThoX MipKyBaHb TOBapMCTBO TPaBMAaTOJIOTiB Ta
OpTOTIE/iB 3aBXAU TIParHyJo CTBOPEHHSI TaKOTO CTaH-
JIapTy OCTEOCUHTE3Y, SIKUii OU J1aB 3MOTY YHUKHYTH eTa-
My JiKyBaHHSI, MOB’SI3aHOTO 3 BUAAJIEHHSIM (ikcaropa,
IO IPUIIMHUB CBOIO (PYyHKIiI0. 3romom 1ie IpU3BeIo d0
MacIITaOHOI OOCIiTHUIIBKOI poOOTH, 30CepemKeHOl Ha
MOIIYKY MaTtepiany, SIKMil Ou derpaayBaB i MOCTYIIOBO
BTpayaB CBOIO MillHiCTb IPOMNOPLIiAHO A0 IIBUAKOCTI 3a-
TOEHHSI KiCTKM, TUM CaMUM TOKPAIlyloUMd pe3yJbTaT Xi-
pypriuyHoro jgikyBaHHs [29].

CriouaTky Oy/IM ySIBJIGHHS JIMILIE TIPO 3arajbHi BUMO-
TU, SKAM MYCWIM BiNTOBiAaTA MaTepiaan IJs iMIIJIaHTIB,
1o OiomerpaayoTh: BiCYTHICTh MyTareHHOCTi, Te€paTo-
TeHHOCTI, KAHLIEPOTeHHOCTi, TOKCUYHOCTI, BiIIIOBITHICTh
HOpMaM aHTHCEINITUKHU, a TAKOX OiocymicHicTh. I[Ipomyk-
TU PO3Maay iMIJIaHTa Majau OyTH TMepeBaXHO BOAOPO3-
YUHHUMMU, a TOXiAHI MeTaboIiTH — HaTypaJbHOTO IMOXO-
JoKeHHs [97].

IMomyk Takoro marepiajiy OyB IEpBICHOIO PYIIiHOIO
CWJIOKO 1110JI0 BUBYEHHS MOJIiIMEpiB, 1O OioaerpaayoTh,
1151 ocTeocuHTe3y [86, 90].

Konnermig iMIuiaHTiB, 1o 6iogerpaayloTh, 3 sSBUIaCs
yepe3 CTAaHOBJIEHHST Ta PO3BUTOK 3aCTOCYBaHHS ITOBHUX
MaTepiaiiB, IKi pO3CMOKTYIOTbCS B opraHi3mi [87]. 3ro-
JIOM TIeil BUJ MaTepiaiay cTaayd BUKOPUCTOBYBATH B TPO-
1Lieci JiKyBaHHS nepeioMiB [88], ocKiJIbKU B 0araTboX BH-
MmajKax KiCTKOBi yJIaMKHU IMTOTPeOYIOTh JIMIIEe TUMYACOBOIO
MmiATpuMaHHS (ikcaTopoM, IOTH, MOKM HE HacTaHe ix
3pouieHHs [113].

B 1969 p. E.E. Schmitti R.A. Polistina [95] ontucanu
eKCcrnepuMeHTalbHe BUKOPUCTAHHS TaKUX MPUCTPOIB,
mo OiogerpaayimoTh, SIK MiHU, TUIACTUHU, iHTpaMeay-
JIIpHI WTH@TU A1 pikcamii ocTeoToMii 3aHiX JJalTOK
KpOJIMKiB. ABTOPW 3alpONMOHYBald BUKOPHUCTOBYBa-
T diKcaTopu 3 IOJiMepy TIiKOJeBOi KUCIOTU B Ta-
Jy3i kictkoBoi xipyprii [88]. B 1971 p. R.K. Kulkarni
et al. [60] moBimoMMIM TIPO BUKOPUCTAHHS LIBIAXiB i3
nojinaktuny (PLA) nns ¢ikcauii nmepeiomMy HUXKHBbOI
mengenu B cobak [88]. L. Getter et al. [34] Bukopuc-
TOBYBaJM B MpOIECi JiKyBaHHSI MEPEJOMY HUXHBOI
meienu B cob0ak TBUHTHU Ta TJIACTUHU 3 MOJiMOJIOY-
HOI KUCJIOTH. Y KOXXHOMY pa3si 3a3Havajiocs aJjeKBaTHe
3polleHHs nepesoMiB. HecnmpuaTnusi siBuiia B micisi-
omepaliiifHOMy TepioAi He Big3HaYamucsa, a IpoIec
boiomerpamamnii ¢ikcatopiB 3 PLA He mepemkomxkaB
3pOIIEHHIO KicTKH [3].

V paHHiX eKcliepuMeHTax 0COOJIMBY BaxJIMBICTb Hama-
Baju yacy nerpanaiiii cdikcaropa. D.E. Cutright et al. [23]
MIALILTA BUCHOBKY, LIO TeMIT Oioferpaaanii 3aJeXuTh Bif
3aCTOCOBYBAHMX IOJIIMEPIB a00 Pi3HMUX CyMilllei mosiMe-
piB y conotimepi.

Bimomo, 110 iMImIaHTH 3 MostiMepy TJ1iKOJIEBOI KMCIIO-
TH JerpaayioTh TOCUTH IIBUIKO BIIPOJOBX KiTbKOX Mi-
cAIiB. A Ipoliec Aerpaaalii mojiMepiB i3 MOJIOYHOI KHC-
JIOTH BinOyBa€eThCS 3aHATO TOBTO — YIPOJIOBXK KiTbKOX
pokiB [116].
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Ha panHix cTamisx nociiIKeHb aBTOPU He MPUILISIIN
HaJeXHol yBaru Takiii XapaKTepuUCTHI (ikcaTopiB, sSK
MillHiCTh, sIKa OyJia TMocepeaHbolo i gopiBHIOBasa 40—
70 MIla. Bynu npogeMoHCTpOBaHI MO3UTUBHI pe3yJIbTaTh
3aCTOCYBaHHsI IMIUIAHTIB TIiJi 4yac JIIKyBaHHSI TI€peIOMiB
HWXKHBOI 1IeJIeTNN Ta iHIINX HEBEJIMKUX KiCTOK, sIKi 3a3Ha-
I0Th HEBEJUKOTO (hi3i0J0TiYHOTO HaBaHTaXEHHS, TMPOTe
BUMPOOYBaHHS 3 BUKOPUCTAHHS (DiKcaTOpiB i3 momiMepiB,
1o OiomerpamayioTh, y pasi MepeaoMiB BEIUMKMX i JTOBTUX
KicTOK He Mayu ycrixy [113].

3 1975 p. HaykoBi rpymnu, ski oyoauau mpodecop
Tenbcincbkoro yHiBepcutety P. Rokkanen i mpodecop
[HcTuTyTy GioMarepianiB P. Torméld, po3po0sian imm-
JIJaHTU, 10 OiogerpanyroTbh, 3 IMOJiMEpPiB TJIIKOJEBOI Ta
MosiouHoi kucjoT [88]. Lli mociimkeHHST Maiau yCITiX 3i
CTBOPEHHSI TexHoJorii camo3MilHeHHs (self-reinforced),
3a SIKOI0 TpaHC(opMOBaHaA YacTUHA MOJIIMEPY SIBJISIE CO-
0010 «CIIPSIMOBAaHI JIAHIIOTOBI CTPYKTYpU BCepeanHi Pik-
caTopa, 110 MalTh BUIVISA MiKpodiOpu, BOJIOKOH abo
PO3IIMPEHOro KpUCTAIIYHOrO JIaHII0XKKa». BurotosieHi
3a 11i€10 TEXHOJIOTi€l0 (hikcaTopu Mak BUCOKI TOKA3HUKU
MinHocTi. Tak, MOKa3HMWK MIiLTHOCTi Ha BUTWH IJIS1 TOJIi-
MEpPIB MOJIOYHOI KMCJOTA ¥ MOJiMepiB INIiKOJIEBO1 KUC-
JIOTH 3 TEXHOJIOTi€I caMO3MillHEHHs olliHioBaBcs B 300
i 410 MIla BinnmosigHo [93]. YcmiuHe 3acTocyBaHHS 3a-
3HAUYEHUX MaTepiajiB B eKCIIEPUMEHTaX 3 Y4acTio TBAPUH
BiI3HAYMJIO XOpPOIILy OiOCyMiCHICTH METaOOJIITIiB, MOXiI-
HUX BilI MOJiMepiB, IO JaJI0 3MOTY PO3IOYaTH KJIiHiYHi
BUMNpoOyBaHH: [88].

Kuniniune nocnimxenHs npodecopa P. Rokkanen [88]
OyJ10 BU3HAYAJIbHUM JUISI MallOyTHHOTO PO3BUTKY iMII-
JIaHTIB, 10 Oi0AerpaayIoTh, y TPABMATOJIOTII Ta OPTOIEIil.
YcninHuii pe3ynbTar cTaB Mo4aTKOM JIJIsT TTOAAIbIINX €KC-
MEPUMEHTIB i JOCHTIIKEHb, MiJ Yac SIKUX 3aCTOCOBYBAIUCS
¢dikcaTopu i1 onliHIOBaacst €(heKTUBHICTD iX 3aCTOCYBaHHSI.
KpiM miHiB, moyanau 3aCTOCOBYBAaTH TBUHTH 3 HOBOTO TTOJTi-
Mepy IJIIKOJIEBOI KUCJIOTHU 3 TEXHOJIOTIEI0 CAaMO3MilIHEHHSI.
VY npyriit monoBuHi 1980-x pokiB MiHM, 3 OTJIsIAY HA OLIbIIT
BUCOKi XapaKTEePUCTUKU MILIHOCTI, CTaJu MepIuuMu (hik-
caTopamu, 110 OiomerpaayioTh, IS IIAPOKOIO 3aCTOCY-
BaHHs B pasi IepesioMiB, OCTEOTOMIi Ta apTpoIe3iB.

Bynu nokasaHi nepeBaru ¢ikcaropis, 1o Giogerpamy-
IOTb, SIKi HE TiJTbKM YCYBaJIM HEOOXiTHICTh MPOBEAECHHS 1O~
BTOPHOI OIlepallii 3 BUgaJeHHs iMITJIaHTa, a i (hopMyBaJin
HaWKpalli yMOBU IJIsi OioMeXaHiYHOTO PeMOICTIOBAHHS
KiCTKOBOT TKAHWUHU BHACJIiZIOK TOTO, 1110 B Mpolieci pe3op0o-
11i1 iMIJTaHTa HaBaHTaXEHHSI TTOCTYIOBO MePEHOCUTHCSI Ha
30HY nepenomy [3].

IMnnaHTyBaabHI OPUCTPOI IS BHYTPIIIHBLOI (hikcarlii
IJIS1 BiTHOBJICHHSI IIepeJIOMiB, BUTOTOBJIEHi 3 BMKOPHUC-
TaHHSIM mnoJiiraikoneBoi kuciaotu (PGA), monimMosiouHoi
kuciaotu (PLA) ta conoJiiMepy MOJIOYHOI KUCJIOTH Ta TJli-
koniny (PLGA), HaOynu nonyisipHocTi. OaHaK, KOJIU JIst
BUTOTOBJICHHSI MPUCTPOIiB BUKOPUCTOBYBAIN TiJILKU MOJTi-
edipu, MexaHiuHi BIaCTMBOCTI BUCOKOIIOPHUCTUX KapKaciB
Oy/I1 MOPiBHSIHO OLIBIIN C1a0Ki ITPOTU THX, SIKi ITOTPiOHI IJIsT
iHXXeHepil KicTKOBOI TKaHWHU [69]. BoHM TaKOX 3HMKYIOTh
nokanbHUil pH in vivo yepe3 mpomyKTu po3nagaHHs, 1110, 3i
CBOro 00Ky, IIPUCKOPIOE IIBUIKICTh PYHHYBaHHS iMILIaH-

TiB, 110 OOMEXY€E iX KJIiHiYHE 3acTOCyBaHHs. IHIIMIA He-
JTOJTIK TAKOTO HIBUJIKOTO PO3Maay MOJISIraE B TOMY, 11O MO-
OivHi MPOAYKTU KUCIOTHOTO po3MagaHHs (MOHOMEpHi abo
OJIITOMEPHI TiIPOKCUKAPOOHOBI KUCIOTH) CIPUUYMHSIIOTH
3amnajabHy peakiito [67].

3 oAy Ha CepiO3HICTh MOOIYHMX peakliiii, 1o Ccy-
MIPOBOIXYIOTh 3aCTOCYBaHHS (PiKCaTOpIB i3 MoIiMepy TJli-
KOJIEBOI KHUCJIOTHU, ii BUKOPUCTAHHS K COIIOJiMepy OyJI0
obMexeHo. Po3B’s3aHHSM 3a3Hau€HOI IPOOJIEMM CTajlo
BUKOPHUCTAHHSI COMOJiMEPY 3 ONTUMAIbHOIO MIlIHICTIO Ta
KOHTPOJIbOBAHMM 4acoM Jierpaallii, o JOCSATAETbCS Ye-
pe3 KiJIbKiCTbh MOJIOYHOI Ta INIiIKOJIEBO1 KMCJIOT y CKJIadi Co-
rnosiiMmepy npu criBBigHoIIeHHi 85/15 BinnosiaHo [97].

Jlo xinms XX cTomiTTd 30inbpmmiacs cepa 3acCToCyBaH-
HSI IMIUTAHTIB, 110 OioferpaayioTh, BOHU BUSIBWIA CBOIO
MPUAATHICTh Y MiHiiHBa3MBHIil Xipyprii, a TAKOX B apTpO-
ckomivHii xipyprii [93]. BogHouac po3mmpuBcst acopTu-
MEHT IMIUIAaHTiB: KpiM I'BUHTIB i ITiHiB, 3’ IBUINUCS KHOIIKH,
3amIylIKd, CTPLIOIOAIOHI (hikcaTopu Ta OpIT, SIKi Maiu
BJIACTUBOCTI OioerpaayBaHHsI.

bBynu Bu3HavyeHi HaNpsMU MOJATBUIOTO PO3BUTKY IS
peaJtizallii 3aBaaHb 11010 JOCSITHEHHS MillHOCTI, sIKa Hali-
OinbIIO0 MipOIO BiMOBigaAa 6 MeTaJleBUM aHaJIOTaM, ISt
(ikcarii mepesoMiB KiCTOK y MiCLISIX i3 HA1OJIbIII BUCOKUM
MeXaHIYHUM HaBaHTaxeHHsIM. KpiM MexaHiYHOTo acriekTy
BUHUKJIA HEOOXiTHICTb MiIBUIIIEHHSI OCTEOKOHAYKTUBHOTO
1 OCTEOIHAYKTUBHOTO MOTeHIiady (ikcaTopa IJIs akcee-
pailii mpolecy ocTeoreHesy i, BillloBiIHO, 3arOEHHS KiCT-
KOBUX YIIKOIXeHb. LI KoHIIemnisa Bigkpuia IUIsIX A0 10-
CIiIXKEeHHsI KOMOiHalliii MaTepiajiB, 110 6ioaerpanyioTh, i
OioakTUBHMX MaTepianiB [93].

Kapkacu, nooynoBani 3 PLGA, apmoBaHoro ¢ocda-
TOM KaJibllilo SIK HallOBHIOBaYeM, MOKPAIIWIN MeXaHiuHi
BJIACTMBOCTI TIOPiBHSIHO 3 KapKacaMM, BUTOTOBJIEHUMU
Tibku 3 PLGA. KpimM Toro, mpucyTHicTh rinpokcianatu-
Ty HaJla€ KapKacy MiIBUIIEHY 3aTHICTb 0 MPUKPITUIEHHS
ocTeo01acTiB i moJimniieHy MeTaboIiuHy aKTUBHICTh [98].
Kynbrypu in vitro TakoxX mokazanu, 1110 JoAaBaHHS CTai
JIO TTOJTiIMEPHOI MaTpULli TPU3BOAUTH A0 30i/IbIIIEHHS MiHe-
paJtizallii, OCKUJIbKM iCHY€E BeJIMKa ITOBEPXHS Ta IIOPCTKIiCTh
IJI1 TPUKPITUIEHHST KJITUH i Oiblla KiJbKiCTh Heopra-
HiYHOTO Martepiajy s MiATpUMaHHS 3POCTaHHS KiCTKH.
Jesiki mocmiKeHHSsT TMOKa3yIoTh, 110 ileaJbHUi Aiana3oH
po3MmipiB yacTUHOK cTaHOBUTH 50—300 MKM, 1110 CIIpUsIE
3pocTaHHIO KicToK [59]. BomHouac iHI AOCTIAHUKY TIPU-
MyCKAaloTh, 1110 MOPUCTE 3’€THAHHS KapKaca € OiTbIl Baxk-
JIMBUM JUISI TIPOLIECY KiCTKOBOI pereHepairii [104].

[lonimepHi opronennyHi MpoOTe31, BUTOTOBJIEHI 3 YHC-
TUX MOJIIMEPiB, BiA3HAYAIOTHCS BiICYTHICTIO aaeKBaTHUX
MEXaHiYHUX BJIACTUMBOCTEI, HEOOXimHMX IJsd cTabimizalii
MepesoMiB TOBIMX KiCTOK TijJ yac HaBaHTaxeHb. Lle cTu-
MYyJIIOBAJIO TIPOBEACHHS JOCTIIKEHb IIOA0 PO3POOJEHHS
MOJIIMEPHMX KOMITO3UILIMHUX MaTepialliB i3 3aJI0BiIbHU-
MM MEXaHiYHUMM Ta OioJOTiYHMMM BiIacTuBOCTAMU. [lo-
JIIMEpHi KOMIIO3UIIifiHI Marepiajiv, 1110 TOBHICTIO pO3-
CMOKTYIOTbCSI, BUKOPHCTOBYIOThCSI B IIEJETTHO-JIULIEBIN
xipyprii [112]. OgHak iX He3amOBUIbHI MeXaHi4Hi Bjac-
TUBOCTI 00OMeXXyBa/Iu X BUKOPUCTAHHS Ta He JaJu 3MOI'U
1IOJI0 BUKOPUCTAHHS JIsI ONMOPHUX HaBaHTaxKeHb. IloJii-
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Mepu (MOoIiIaKTua), 110 6ioaerpaayioTh, Ta iX comojiMe-
pu (PLA, PLGA ta PGA) po3cMOKTYIOThCS 1T/l BIUTMBOM
pinuH opraHizmy [7]. [omiaminHi BojokHa — 100aBKH, SIKi
HE PO3CMOKTYIOTbCSI, BUKOPUCTOBYIOTbCSI B KOMITO3UTaX
JUISL TIOJIIIIIEHHSI BJIACTMBOCTEN MaTepiasliB, CIPUSIOYN
iX 4aCTKOBOMY PO3CMOKTYBaHHIO [74]. HeoOximHicTh mo-
BTOPHOI omepallii 3 BUJaJeHHSI TAaKUX 3aJIMIIKiB BOJJOKOH
MIPU3BOIUTH 10 3aCTOCYBaHHS OioKepaMidHMX MaTepiajliB,
1110 TIOBHICTIO PO3CMOKTYIOThCS, SIK apMyBaJIbHi CKJIaIHU-
KU B KOMIO3UTHUX Matepianax. Cranb/PLA, Tpukanbiiiii-
dochat/PLGA i docdarne ckinoBonokHo/PLA € nesiku-
MM TIPUKJIAaMU MOJIMEPHUX KOMIO3UTIB, 10 TTOBHICTIO
Gionmerpaaytoth [22]. BojokHa, MOKPUTTS il peYOBUHU TSI
3B’SI3yBaHHsI MOXYTb J0JaBaTUCS ISl KOHTPOJIO IIBU/I-
kocti poskiagaHHs. Komnosutu PGA/PLA 6ynu pospo-
OJieHi in vitro, a iX MeXaHiUHi Ta XiMiuHi BTaCTUBOCTI Oy
TOCTIIXKEHI I PO3pO0JIeHHS KOMIIO3UTIB [IJIST IIPUCTPOIB
dikcairii mepeIoMiB KiCTOK, 11O TTOBHICTIO 0iomerpaayioTh
[32]. Takox Oyna BMBYEHA LIBUAKICTH Oiomerpamariii piz-
HUX TUIIB MOJIMEPHUX KOMIIO3UTIB, po3po0JieHi KiCTKOBI
IUTACTUHU, TBUHTHU U iHTpaMeayIsipHi CTPMXKHI JUIsT 3aCTO-
cyBaHH# ikcallii Ta cTadijizallii onopHUX Mepesomis A0-
BIUX KicTok [13, 26].

Otxe, nmounHatouu 3 1970-x pokiB it JoOHUHI BingOyBa-
€TbCSI CTAHOBJICHHS Ta PO3BUTOK 0i0iMIIaHTIB, 1110 6i0-
JeTpaayoTh, KOXKHE TTOKOJiHHS SIKUX TTOCJIiIOBHO Tepe-
BEPIIYE 32 CBOIMU XapaKTepUCTUKAMU, BIACTUBOCTIMU
M MDOCATHYTMMU LIJIIMU CBOiX IolepenHukiB. [lompu
HasIBHi HEIOJIiKM, iMILIaHTH, 1110 OiogerpaayioTh, y 6ara-
THOX rajly3s1X KiCTKOBOI Xipyprii CTaHOBJISITh TiIHY KOHKY-
pPEHIIiI0 MeTaJeBUM iMIIJIaHTaM, IEPEeBEPIIYIOUH iX 3a Ae-
SKUMU no3uuisiMmu. Ha cyyacHomy erarti po3BUTKY BUEHI
MPOBOAATH MOCIIKEHHS, CIIPSIMOBAaHiI Ha MOJITIICHHS
0iOCYMiCHOCTI 11 yCYHEHHSI TKAHUHHUX peaklIliii Ha Tpu-
CYTHiCTh iMrmuiaHTa. TakoX MUTaHHSIM MalOyTHBOTO €
3aCTOCYBaHHS MaTepiaiB, 110 OiogerpaayioThb, Yy KOMOi-
HaIlii 3 010TeXHOJIOTISIMHU, sIKi 3a0€3I1eUyI0Th MOKpaIlleH-
HsI 3arO€HHS KiCTKOBOI TKaHMHM, 30KpeMa, YHaCJiIoK
OCTEOIHIYKIILii.

OTxe, y Ipolieci CTBOPEHHS ONTUMAaJIbHOTO ITOJi-
MepHOTOo MaTepially, 110 6ioaerpaaye, HEOOXiTHO MO0~
JIATU CYNEePEeyHiCTh MiX MIIlHICTIO Ta Oioderpamali€o.
PGA, 3abe3mneuyoun BUCOKY MillHicTh ¢ikcaliii, 3a-
HaJATO MIBUIAKO Aerpanyioth, a PLGA, mMaiouu BHUCOKY
KPUCTATiYHICTh, MPAKTUYHO HE JeTPaayloTh, BOJHOYAC
nocrymnatouuch 3a MinHictio i PGA, i 6iocTabiibHUM
marepianam [5].

4. NMpob6AeMU 3aCTOCYBAHHS
KOMMO3ULLIMHUX IMMNACHTIB,
Lo GioAerpaAytoTh, Mnia 4ac
AIKYBOHHS NepeAomiB

KoMno3uTu siBiisitoTh CO6010 pe4oBUHU, YTBOPEHI MO-
€IHAHHSIM XiMIiYHO Pi3HOPIZHUX KOMITOHEHTIB i3 YiTKOIO
MeXero oAy Mixk HuMmu. [loegHaHHS pi3HOPITHUX pe-
YOBMH Yy KOMIO3UTiI Ha€ e(eKT, piBHOCWIbLHUI CTBO-
PEHHIO HOBOT'O MaTepialy, BIACTMBOCTI SIKOTO SKiCHO Ta
KiUJIBKICHO BIiApi3HSIOTHCS Bill BIACTUBOCTE KOXHOIO

CKJIaAHMKA. 3a3BUyaii KOMITO3UIIiHI MaTepialu cKiaaa-
I0ThCSI 3 TUIACTMYHOI OCHOBM (MaTpHIli) Ta HAIIOBHIOBAYa,
SIKUI CKJIAAEThCS 3 KOMIIOHEHTIB Y BMIJISI YaCTUHOK
Oynb-sikoi ¢opMu. BracTmBOCTIi KOMIIO3UTIB BHU3HaAYa-
I0TbCS HE TIBKU CKJIaI0M, ajie i B3AEMHUM PO3TalllyBaH-
HSIM 1 po3MipaMM YaCTUHOK, MIITHICTIO 3B’SI3KiB Ha MeXi
po3miny ¢a3s [5].

YHponoBX OCTaHHBOIO MAECATUIITTS yBary BYEHMX
MIPUBEPTAIOTh AOCJIIKEHHS 3i CTBOPEHHS Ta KOMILIEK-
CHOT'0 MEIMKO-0i070TiYHOr0 BUIIPOOYBAaHHS KOMITO3UTIB
Ha OCHOBIi OiomosiiMepiB (MOJIAKTHU i MOJINIIKOIL) 3
pisHOBUIAMU KaublliipochaTHOi KepaMiku — Tiapo-
kcunanatuty (FCAIT), Tpukaneuiiidocdary (TKD) ta ix
MoegHaHb [4].

Marepianu Ha KepamiuHiii ocHOBi (docdar Kaib-
1ifo, TpuKanbLiidocdar, TeTpakandbliiidpocdar, OKCHU
aJIIOMiHiI0, TiOKCUI KPEMHII0 Ta MiOKCUI LHUPKOHIIO),
SIK OCHOBHI KOMIIOHEHTU KiCTKOBOI TKAaHWUHU JIOIM-
HU, MPUBEPTAIOTh yBary AOCHiAHUKIB I MEIUYHOIO
3acToCyBaHHsSI B iMmIutaHTax [33]. 3aBasku cBoiil 6io-
CYMICHOCTI Ta CTPYKTYypi, MOAiOHIi MO CTPYKTypH Ha-
TypajbHOI KiCTKU, KepaMiKa € MepCIeKTUBHOO TPYTIOI0
OioMaTepianiB.

Kepamiuni HaHoGioMaTepiasi, 0coOJIMBO MaTepiaiu
Ha OCHOBI (hocdary Kabllito, OyJIM peTeIbHO BUBUYEHI IJIsI
IIUPOKOTO CIEKTPa OPTOMEAUYHOTIO Ta CTOMATOJIOTIUHO-
ro 3acrocyBaHHs, 30kpeMa B-TK® i T'AIT [54]. ®ocda-
TU KaJIbI[il0 MAalOTh BaXJIMBE 3HAYEHHS IS JIIOJCHKOTO
opraHiamy, ix po3KJagaHHsI i OiojoriyHa akTHUBHICTh
3ajiexath Bif crniBBigHomeHHs Ca/P [18, 38]. Lli 6ioma-
Tepiaad MOXYTb OyTM BUKOPUCTaHi ST pi3HUX Oiome-
NUYHUX 3aCTOCYBaHb Y BUIJISIAI HAHOYACTOUOK, LIEMEHTY
it mokputTiB [51]. Ha choroaHi matepianu Ha ocHOBI (poc-
dary Kabllifo 3aCTOCOBYIOTh Y OiOMeIMIINHI, 30KpeMa, y
pasi peKOHCTPYKIIil KicTOK [68], TOKPUTTI OpTOIEIUIHUX
immianTiB [30, 72], y ctomaroJorii [65] Ta gocTaBlieHHI
JikiB [39].

3aBasgky OioNOTiYHUM (YHKILISIM i MOXKJIMBOCTI KOHT-
poJIIOBaTH MEXaHiuHi BJIaCTUBOCTI (hocdaTiB Kaylbllilo 11e
CiMEICTBO KepaMiKu MPUBEPHYJIO BEJUKY yBary MEAUYHOI
raiy3i. HuHi BueHi nmoknanmarorh 6araTo 3ycwib IS PO3-
pOOJIEHHSI KOMITO3UTIB i3 hocaty Kajbliito Ta TojiMepy,
3okpeMa I'AIT i TK®D.

T'AIl i3 ximiuHot0 popmynoio Ca, (PO,) (OH), € Tu-
IMOBUM IIPEICTaBHUKOM poIuMHHU (ocdaTiB Kalbliio,
SIKUI IIUPOKO BUKOPUCTOBYETHCS SIK 3aMiHHUK KiCTOK
[35, 61].

Kepamika, BuroroBneHa 3 I'All, y MoJbHOMY CHiB-
BinHomeHHi Ca/P1,67 € 6i0aKTUBHOIO KepaMiKolo, sKa
BUKOPUCTOBYETHCS AJISI TOKPUTTSI MOBEPXHi pi3HUX Oio-
MarepianiB [62]. OnHakK yepe3 KpUXKiCTh BUKOPUCTAHHS
I'AIT oOMexXyeTbcs, OCKUIBKM BiH HE MiAXOIUTH JJIsI 3a-
CTOCYBaHHSI B 00’€MHOMY BUTJISII 200 711 KOHCTPYKIIiiA,
IO HecyTh HaBaHTaxXeHHs [24]. LLlo0 poss’s3atu 110
npodiemy, Al MoxXHa BUKOPHMCTOBYBAaTU IJISI TIOBEPX-
HEBOT'O MOKPUTTS TOHKOIO IUIIBKOIO B iHILIMX Tpyrax mMa-
TepiajiiB ISl 3aCTOCYBaHHSI KiCTKOBO-TPAHCILJIAHTAaTHOTO
maTtepiany [103]. 3rizHo 3 momepenHiMu podoTaMu, MO-
nuikalis MaTepialiB KepaMiyHUMM TOKpUTTIMU 3 ATl
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MOXe TOJIIMIIUTUA 610aKTUBHICTh, OCTEOKOHIYKTUBHICTb,
OCTEOIHIYKTUBHICTb i pe30pOTUBHICTh KOMIMO3UTHUX 0i0-
marepianis [70, 121].

Cunretnynuii ['AIl € BHCOKOKpHUCTaIeBOIO (HOPMOIO
docdaTy Kablliio, SIKy 3a3BUYail OTPUMYIOTh YHACTiIOK
BUCOKOTEMIepaTypHOi peakilii. OCKiJIbKM HaTypaJbHUIA
T'AIl € HaMOIMBPIINM HEOPraHIYHUM KOMIIOHEHTOM KiCT-
KoBoi TKaHnuHu, cuaTetnuHuii [AIl i Harypaneauit FAIT
MaloTh 3HAYHY XiMiYHY CXOXiCTb, TOMY CHUHTETUYHUI
TAIl neMOHCTPYE XOpPOIIY OCTEOKOHIYKTHMBHICTH [56].
OnHakK BOHU AESIKOI0 Mipolo Pi3HSThCS 3a (Pi3UUHOIO Mi-
KPOCTPYKTYPOIO, pO3MipOM KpHrcTaiB i mopucrictio [105].
[Micns iMmuaHTauii B mianHy KictkoBoro aedekty ATl
MOXe 0e3mocepeHbO 3 €HYBATUCSI 3 HOBOIO KiCTKOBOIO
TKaHWHOIO, CIIPUSIOYM BacKyJIsIpM3allil TpaHCIIJIaHTaTa Ta
npoJidepallii cTOBOYpOBUX KJIITHH, a TaKOX CIPSIMOBY-
BaTu pereHepaitito kictku [119]. LlIBuakicts Giogerpana-
nii 'AIl BizHocHO HM3BKA, 11O MOXKE HETaTMBHO ITO3HA-
YUTUCS Ha 3aTOEHHI KiCTKOBUX Ae(eKTiB. 30Kpema, Imics
imrutanTanii moBepxHs ['AIl yacTo BKpMBa€ETHCS KiCTKOIO
0€e3 B3a€EMHOI0 pO3TalllyBaHHS CIIOJyYHOI TKaHWHMU, IO
MepelIKoIXae po3nagaHHIO W abcopOlii MaTepianty.
J. Brandt et al. [16] mpoBenu gocuiKeHHd 3 Oiogerpama-
uii TATII. ITicns immmanTauii HaHokpucrtaigiyHoro [AIl y
MUCTAILHUI BifJIiJ CTETHOBOI KiCTKM KpOJMKa BOHU HeE
CTIOCTEPirajii 3HAYHOTO MOTJIMHAHHS Ha Kpasix OiIbIIOCTI
TpaHCIUIAHTATIB.

3 omisiny Ha 3a3HA4YeHi HEJOJIiKU JOCTITHUKY BUBUM -
1 pi3Hi moaugikaii [AIl. KicTkoBi TpaHcmIaHTaTH Ha
ocHoBi I'AIl, neroBaHi MapraHiieM i IMHKOM, MTOKa3aau
OiJIbIl BUCOKY IIBUAKICTh Aerpaaauii [53]. JomaBaH-
Hs1 Sr** abo Mg?" mosiniryBajao MexaHidHi Ta 6ioJoriu-
Hi BJIACTUBOCTI KiCTKOBUX 3aMiHHUKIB Ha ocHOBi ['All
[106]. YueHi BUCTOBUIN MPUIMYILIEHHS LIOL0 MOXKJIUBOI
OPUYMHU 3MiH Pi3nuHUX i XiMiuHux BiactuBocteit [All,
sIKa MmoJisiraja B 3MiHi KpUCTaJiuHOCTi, MiKpOCTPYKTYpU
Ta pO3YMHHOCTI BHACIIIOK BBeAeHHS KaTioHiB [15, 27].
HenaBHili cucTeMaTUYHUI OrJIsIA MOKa3aB, IO KiCTKO-
Bi TpaHcrutaHTatu ['AIl MOXyTh MOJIMIIUTUA 3arO€HHS
KiCTKOBUX 1e(heKTiB KPUTUYHOTO i HEKPUTUYHOTO PO3-
Mmipy [78].

Bynu 3pobieHi yuciaeHHi cnipodu oTpUMaTH BiIOBiIHE
MOKPUTTS Ha ITOBEPXHI Pi3HUX MaTepialliB, TAKMX SIK MeTa-
JIM Ta TojiMepH, a00 BKIIIOUMTU HOBY a3y 10 MaTPUIHMUX
maTepiaiiB, 3BaXKalouud Ha iX 0iOCYMICHICTb i 0ioaKTHB-
HicTb. KoMmosuT i3 mosiMepHOi MaTpulli — Ilie MaTepi-
ajl, 10 CKJIAJa€ThCsl 3 TMOJiMEpPHOI (CMOJISTHOI) MaTpHlli,
00’€HaHOI 3 BOJIOKHMCTOIO apMyBaJIbHOIO JUCIIEPCHOIO
da3zoro. lllono mporo 'AIT Moxxe 3acTocOBYBaTHCS SIK Bill-
MOBiTHE MOKPUTTSI ab0 HAIOBHIOBAY i3 NESIKUX MPUYMH.
Ilo-niepure, 'AIl migBuimye 0ioCyMiCHICTH CyOCTpaTHUX
OioMatepiamiB (ab0 MaTpMYHMX OiomaTrepiajliB) 3aBISIKK
X CXOXOCTi 32 CTPYKTYpOIO Ta CKJIAOM i3 HATypaJlbHUMU
Kictkamu i 3ybamu [101, 102].

Ilo-npyre, 3anyyenHs yactouok ['All no monimepHoOi
MaTpUlli CIpUsIE NOJIMIIEeHHIO IBUAKOCTI po3KJaagaH-
Hsl KOMIIO3UTIB, sIKa 3yMOBJIIOETHCS BiICOTKOBUM BMicC-
ToM yactouyok ['All i migBUIEeHHSM iX 6i0aKTMBHOCTI
[41, 83].

Haperuri, FATT MoxkHa po3misigaTHl SIK MepCHeKTUBHUI
matepiaj i KiCTKOBOTO TpaHCIUIAHTaTa JJisi CTBOPEHHS
MIIITHOTO XiMIi9YHOTO 3B’$I3Ky MiX IMIIJIAHTOM i KiCTKOBOIO
TKaHMHOIO rocriogaps [80].

I'AIl mae nmeBHe 3HAYeHHs B aAresii, 3poCTaHHi, MPo-
Jmidepanii Ta audepeHLilOBaHHI KIITUH, TOB’SI3aHUX 3
ocreorexesoM. Moro uymosa GiocyMmicHicTh Oyia moBe-
JleHa OaraThbMa paHillle MPOBEACHUMU AOCIIIKEHHIMHU, a
KOMep1iliHi TpoaykTr Ha ocHOBi 'AIl 1oCTyITHI Ha pUHKY
BXKe JaBHO [28].

3 MOSIBOI0 HAHOTEXHOJIOTIi CTaJI0 MOXJIMBUM BUPOOJISI-
™ yacTtku ['AIl po3mipom Mmentre Hixk 100 HM, sKi 30epira-
IOTh TaKi XapaKTepUCTUKU, SIK Oioferpamaiis if 10JaTKOBi
¢ynkii. ¥ 38’sa3ky 3 uuM V.M. Wu et al. [115] HemmogaBHO
noBigoMuIu, 1o HaHodyacTouku ['All 3milicHIOIOTH BHY-
TPIILIHIO aHTUOAKTEpiaIbHY il 1100 IPAMITIO3UTUBHUX i
IrpaMHEraTUBHUX LITAMiB.

bakTepiasbHa iH(hEKIIis Mia yac pereHepallii KicTKOBO1
TKaHWHU € CEepHO3HOI0 MPOOJIEMOI0, OCKIJIBKM MPU3BO-
IUTH 10 iH(IKYBaHHS TKAaHWHU 3 TMOJAJBIIMM TOIIKO-
IDKeHHSIM iMIIadTa. JIikyBaHHS aHTUOIOTUKAMU — OJHE
3 pillleHb, SIKE Ja€ 3MOTY pO3B’I3aTH IIf0 IIpodJIeMy, aie
II0CTAa€ HOBa MpobyieMa — MiABHUILEHA CTilKiCTb OaKTe-
piii, moB’s13aHa 3i 3J0BXMBaHHSIM aHTHOioTMKamu. [lo-
BiZOMJISIETBCS, 110 BBeAEeHHs okcuay MardHiio (MgO) y
I'AIl 3HMXKY€e picT GakTepili Ta yTBOpeHHs OiOILIiBOK 3a-
JIEXHO Bim KoHLeHTpalii. [TopiBHsaHO 3i 3BuyaitHum ATl
['AIl i3 nobaBkolo Mg MpoAEeMOHCTPYBaB YydOBi aHTH-
OakTepiajbHi BJIACTUBOCTI i iHTiIOYBaHHS OiOTUIIBKU JUIST
Staphylococcus aureus [21].

Kpim ioniB Mg?* no ctpykrypu ['AIl Moxke OyTH BKITIO-
YyeHa HM3Ka aHTHOAKTepiaJIbHUX i0HIB METaliB IS 3HU-
KEHHSI PU3UKY iH(GEeKIil KiCTOK i IMOJIMIIeHHs pereHepa-
uii Kictok. OgHoBaneHTHi (Ag® i F), nBoBaneHTHi (Zn?",
Cu?* i Sr**) i tpuBanentHi (Ce** i Ga*") ioHu B cTpyKTYypi
T'AIl BusBAAIOTH aHTUOAKTEpiadbHY AaKTUBHICTH IIOIO
LIMPOKOTO CIEKTpa K IPaMIO3UTUBHUX, TaK i TpaMHera-
TUBHUX OakTepiit [55, 64, 81]. BogHouac moegHaHHST aH-
TUOAKTepiaJbHUX iOHIB 3 IHILIMMU OCTEOT€HHUMM iOHAMU
(HampuKIaz, ioHaMu Sr?") IPUCKOPIOE MPOIIEC 3aTOEHHS
KicTok [100].

Hemonasrno A.A. Vuet al. [111] po3pobunu notpiii-
Hy cucTemy Jieryrouux aomimok ZnO-, SiO,- i Ag,0-
3aMmilieHoro HanwisiHoro Tasmow [All-mokputrs
IUIST  OPTOTIEIMYHOTO i CTOMATOJIOTiYHOTO 3aCTOCY-
BaHHS. ABTopu nomanu ZnO [ CTUMYJIIOBaHHS OC-
TeoreHesy, SiO, — auriorenesy ta Ag,0 — g 3a-
0e3rneyeHHs BTOPUHHOIO iH(EKIiHHOTO KOHTPOJIIO B
ia3moBomy nmokputTi [AIL. 3pa3ku neroBaHoro ATl
MiJ 4ac eKCHNEePUMEHTAJIbHOIO MOCIHIIXEHHS Ha Ily-
pax TMoKa3ajlu aHTUOaKTepiadbHi BIACTUBOCTI IPOTHU
E.colita S.aureus. 3rinHoO 3 iIHIIUMU TaHUMHU, 3a3HAYE-
Hi iMIUIaHTH Ticiag 5 i 10 TMXKHIB iMIJIaHTaLil mypaM
MoKa3aJiu 3HauHe TOJITIIeHHS MiHepasi3allii KiCTKY i
3arajJibHOTO yTBOpeHHS KicTKU (32 i 68 % BiAmoBimHO)
MMOPiBHIOIOYH 3 HeJleroBaHUMMU 3pazkamu (11155 % Bin-
nowinHo) [17, 45].

Ha 3akiHuyeHHs1 TpebGa 3a3HAUMTH, IO 3aBASIKM CBOIl
XiMiYHill CTPYKTYypi, CXOXOIO 3i CTPYKTYpPOIO HATypajbHOI
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KiCTKM, MOpsi[ i3 1oro 0i0aKTMBHICTIO, OCTEOKOHIYKTUB-
HicTIO 11 ocTeoiHnykTuBHIcTIO, ['All ycmiliHO 3acToCOBY-
€ThCSl B KOMITO3UTAX, 110 OioferpanytoTb, Ha OCHOBI IOJIi-
MepiB i MeTasieBuX O6iomaTepianis [9, 48].

Tpukaneuiiiocdar 3 TppoMa MoJIMOPOHUMU MOIM-
dixamismu, 30kpema, o-TK®D, B-TKD i o’-TKD, € mie
OIHI€I0 TOOpe BimOMOIO 0iOKEpaMiYHOIO PEYOBMHOIO IS
BimHOBJIEHHS KicToK. B-TK® mpuBepTae Bce OibINy yBa-
Ty 3aBISKN 1OTr0 4yaoBiii 0i0CyMiCHOCTI, 010aKTMBHOCTI i
3/aTHOCTI 10 Oioaerpanatiii [75, 89].

MexaniuHa wmitHicTs TAIT Bumie, Hixx y B-TK® [52].
Opnak B-TK® mBuamie 6ionerpanye nopisHsHo 3 [AIT,
IO TIPU3BOIUTH JO OUIBLI IIBUAKOTO 3POCTaHHS HOBOI
KiCTKH, IO OTOYYE iMITJIaHTOBaHi Kapkacu [30].

HocnimkeHHsT 3alOBHEHHSI KiCTKOBOTO JedeKTy Tpo-
MeHeBoi KicTku Ko3u mopuctuM B-TK® (otpuManuM me-
TOIOM CHaJIFOBaHHSI BOJHOTO PO3YMHY) TTOKAa3aJI0 3HaYHE
KiCTKOYTBOPEHHS B3IOBX YChOro AedeKTy dyepe3 3 Micsii
micis onepartii [77].

3rifHO 3 JOCHimKeHHsSIMHU, C@iHro3uH-1-gocdar
MOXe aKTuByBaTH ekcmpecito reHiB OPN, OCN i
RUNX2, nmoB’s13aHUX 3 OCTEOreHEe30M, i 3HAYHO 30iJIb-
1yBaTU aKTUBHICTh JIy>KHOI ¢docdarasu; KojgareH —
BaXXJIMBUI KOMIIOHEHT HAaTypaJbHOI KiCTKW; i0HU 3ajTiza
MOXYTb BILUIMBATW Ha MO3piBaHHS KoJlareHy i MeTabo-
nizM BiTaminy D [19]. Otxe, TK® moxHa KoMGiHyBa-
TU 3 IHIIMMU MaTepiajaMy IJIs MOJIMIIeHHs ioro 6io-
MeXaHiUHUX BJACTMBOCTEN Ta OCTEOTeHHOI 3IaTHOCTI,
Hampukian 3 kojgareHoMm [10], chinrosun-1-docharom
[19] Ta ionamu meTanis [14].

KoMmno3uliliHi MaTepiaiu Ha OCHOBiI 0i0aKTHBHOIL
KepaMiku 31e06i71blIoro HajexaTh A0 MaTepialiB i3 g0-
MaTKOBMMM TepeBaraMu, siK MojiMepHu, 1o Oiomerpamy-
I0Th, TaK i KepaMmika, sika TaKoxX Oiomerpamye. 3arajiom
i KOMIIO3UTH BiI3HAYalOThCS YyHIOBOIO OiOCyMicHic-
TIO, OCTEOKOHIYKTMBHICTIO, MEXaHIiYHOIO MilIHIiCTIO #
OCTEOTeHHUMM XapaKTepucThKamu. BomHowac 3aBms-
KM HOBUM TEXHOJIOTiSIM BUTOTOBJIEHHS, IO 3’ SIBUJIUCS
OCTaHHIMU pOKaMH, IIi KOMIIO3UTHI MaTepialu € Hali-
MEepCIeKTUBHIIIMMU MaTepiajlaMi B rajly3i BilTHOBJIEHHS
KicTkoBuUX aAedekTin [113].

HenaBHe mociigXeHHs IMmokKasalio, 110 iHHOBaLiliHUI
riopuaHMUil Kapkac KojareH/Hartpiii pocdar Moxe iHIy-
KyBaTH ocTeoreHHe nudepeHuitoBanHss BMSC noanHu,
IHIyKyBaTH MiIBUILEHY PETYJslil0 eKCcrpecii ocTeoreH-
HUX TeHiB i1 30iiblIyBaTU BigKianeHHs KosiareHy [73].
AHAJIOTIYHMM YMHOM, 3aJOBiIbHI pe3yJbTaTA CIIOCTEpi-
rajqucs i B iHIIUX JOCTIIKEHHSIX KOMMO3ULIMHOTrO Ma-
Tepiany konareH/TAIT [25]. IHIIe HeTaBHE DOCTiIKEHHS
nokasasio, mo wMeMmbpanu PCL/kpeMHiii-3amineHoro
riApoKcHanaTUTy MOXYTb BUKJIMKATU PicT i AudepeHIi-
IOBaHHS KJIITUH Ta MOKPAIyBaTU MPUKPITJIEHHS i POJIi-
deparrito octeobacTiB. OTXe, 0YiKyETHCS, 110 LI MaTe-
pian Oyne MaTu BeJIMKe 3HAUeHHSI B TIPOLIeCi BiTHOBJIEHHSI
KicTKOBUX nedeKTiB [66].

Kpim Toro, 3’IBISIOTBCSI HOBI MaTepianm, OTpUMaHi
IIJISIXOM KOMOIHYBaHHS KiJTbKOX MaTepialliB i3 MOJIiIIe-
HUMM OioJIOTiYHMMHU BiacTUBOCTIMU. HemomaBHo, mis
BUIpPaBIeHHS Oe(heKTy KiCTKHU, CIPUYMHEHOTO CTEepoil-

acoliitoBaHuM ocTeoHekpo3oM, Y. Lai et al. [63] mpurory-
BaJiu HoBMIT mopuctuii Kapkac PLGA/TK®/Mg 3 nopoii-
koM MarHito, PLGA i B-TK®. Pe3ynabTatu eKCriepuMeHTiB
in vivo TIOKa3aJM, 110 KapKac Mae€ IMOJBIiHY Ail0 — yHa-
CJIiIOK OocTeoreHesy i aHrioreHesy. BomHouac gocaiiHuKu
BiI3HAYWIN CUHEPTeTUYHNI e(eKT, SIKUI CIIPUSIB (DOpMY-
BaHHIO HOBOI KiCTKM Ta ITOKpaIIyBaB il SIKiCTh y pa3i cTepo-
im-acoliiioBaHOrO HEKPO3Yy.

AHazni3 cydyacHOI JiTepaTypu ITOKa3aB, IO JiKyBaH-
Hs TMepeoMiB 3a IOIMOMOIOI0 iMIIAHTIB yce vacTille
MoB’si3aHe 3 KOMMO3UIIIMHUMU MaTepiaiaMu, 3acTo-
CYBaHHS SIKMX y MEIMLWHI PO3LIMPIOETLCS B Mipy IMO-
IIMOJeHHS po3pOo0JIeHb y rairy3i XiMii Ta yI0CKOHaJIEH -
Hs TEXHOJIOTiii BUpOOHUMIITBA MaTepialliB, OJM3bKHUX 3a
CBOIMHU BJIACTUBOCTSIMU 10 KiCTKOBOI TKAHWHMU. 3TiTHO
3 MIPOBEICHUM aHaJli30M JKepes, MOXHa MiliTU BUCHO-
BKY LIIOJI0 TTapaMeTpiB Ta BJIACTUBOCTEM, IKUM MTOBUHHI
BiIIoBimaTu MaTtepianau o ¢ikcaTopiB y pasi ocTeo-
CUHTE3Y.

biomaTtepianu MycaTb MaTu II€BHi MeXaHiuHi BJIacTH-
BOCTi: OiocyMicHicTb, Oiomerpagaliilo, KOHTPOJbOBAHY
LIBUIKICTh Oiomerpajarii, Xopolry MeXaHiuHy MilHICTb i
0i0AKTUBHICTD.

Biomarepianu, siKi BUKOPUCTOBYIOTh y TIpPOLIECi JIiKYy-
BaHHSI TIEPEJIOMIB KiCTOK, MalOTh pO3MagaTUCS BIPOIOBXK
MEeBHOTO 4Yacy, a JIofaBaHHsS HAHOHAIIOBHIOBAUiB MOXeE
VIIOBUIBHUTY IIBUIKICTh PO3MagaHHsI KOMITO3UTY, 110 0i0-
JIerpajiye.

Sk 3aszHavanocs, 3aBASIKU CBOIM YHiKaJIbHUM i KO-
PUCHUM BJIACTMBOCTSIM MOJIMEpHi MaTepiaid BMKO-
PUCTOBYIOTbCS SIK MaTepiaJii HOBOTO TOKOJIHHS IS
MEIUYHUMX 3aCTOCYBaHb. X04a pi3Hi Tunu 6iomarepiasiB
Oyau peTesibHO BUBYEHI 11 OiOMEAUYHUX LiJIE, KOM-
MMO3UTHI iIMIUIAaHTH, 11O OiogeTrpanyloTh, JOCTiIXKeHI He-
MOCTaTHBLO. 3BaXKalouu Ha 11e, Tpeba JOKIaJHO BUBYATH
¢i3uKO-XiMiUHi BJIACTUBOCTiI IILOTO HOBOI'O ITOKOJIiHHS
OiomarepianiB, MOpGOJIOTiIO iX MOBEPXHi Ta MOTEHIIITHE
3aCTOCYBaHHS B TKAHMHHIN iHxXeHepii. O4iKyeTbcs, 110
BHACJIiIOK 3aCTOCYBaHHS IOJIiMepiB MpoOJIieMHI MUTaH-
Hsl YCKJIAJHEHb OCTEOCUHTE3y MOXYTb OYyTH 3HAUHOIO
MipOI0 3MEHIIIEHI.

3i WBUAKWUM PO3BUTKOM CYYaCHOi HaAyKM W TEXHiKU
B XXI cT. 3’9BAs€THCS Bce OiNibllle HOBUX MaTepiasis,
mo GiomerpanyoTh. OTHAK ITOCHITHUKU IIe HE PO3PO-
OMJIM OTITUMAJIBHY CTPATETit0 AJIsI TOBHOTO Y3TOAXKEHHS
IIBUAKOCTI Jerpanallii MaTepiaiay 3i IIBUAKICTIO pere-
Hepallil KiCTKM Yy pa3i 0IHOYaCHOI'0 3aJI0BOJICHHS pi3-
HUX NoTped mpollecy pereHepallii KicTKOBOI TKaHUHU.
Jns1 cTBOpeHHSI MOBTOBIYHUX iMIUIAHTIB i3 MPUUHST-
Hoo OiocyMicHicTio, OGiogerpanauieo Ta 0i0JOTiYHOIO
aKTUBHICTIO B MEAMIIMHI BUBYEHi pi3HiI MaTepianu i
MeTonu BupooHunTsa. [Ipote, 5K i paHille, iCHye XUT-
TEBA HEOOXiAHICTh Y PO3p00IeHHI HU3KHU TOJIMIIeHNUX
OGiomarepiasiB i BApOOHUYMX ITiIXO/iB, 1110 i 3yMOBIIIOE
aKTYaJIbHICTb TOCTIIKEHHSI.

Kondutikr inTepeciB. ABropu 3asIBISIIOTH PO BIiACYT-
HiCTh KOH(MJIIKTY iHTepeciB Ta BJIacHOI (piHAHCOBOI 3alli-
KaBJICHOCTI IIpM MiArOTOBLIi JaHOI CTATTi.
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The problem of using composite biodegradable implants for the treatment
of bone fractures (literature review)

Abstract. Diseases and injuries of the musculoskeletal system rank
second among the causes of injuries and third among the diseases that
lead to disability of the adult population. Orthopedic implants have a
special place in both clinical practice and the biomedical industry. The
implants capable of biodegrading in the case of their implantation into
the human body are of the greatest interest. The concept of biodegra-
dable implants appeared through the formation and development of
the use of suture materials that are absorbed in the body. Subsequently,
this type of material began to be used in the treatment of fractures,
because in many cases, bone fragments need only temporary support
with a fixator, until they fuse. Implantable internal fixation devices for
fracture repair using polyglycolic acid (PGA), polylactic acid (PLA),
and a copolymer of lactic acid and glycolide (PLGA) became popular.
However, the mechanical properties of highly porous skeletons were
relatively weak compared to those required for bone engineering. In
the process of creating an optimal polymeric biodegradable material,
it is necessary to overcome the contradiction between strength and
biodegradation. PGA, providing high strength of fixation, degrade too
quickly, and PLGA, having high crystallinity, slightly degrade, at the
same time conceding on the durability of both PGA and biostable ma-
terials. Scientists are now working hard to develop composites from

Masnos A.A.%, MNMactyx B.B.", KaprimHckum M.1O.2

calcium phosphate and polymer, in particular hydroxyapatite and
tricalcium phosphate (TCP). TCP with three polymorphic modifi-
cations, in particular a-TCP, B-TCP, and o'-TCP, is a well-known
bioceramic substance for bone repair. B-TKP is attracting increasing
attention due to its excellent biocompatibility, bioactivity, and bio-
degradability. The composite materials based on bioactive ceramics
mainly refer to materials with additional advantages, such as biode-
gradable polymers and ceramics. At the same time, these composites
are biocompatible, osteoconductive, mechanical strength and have
osteogenic characteristics. At the same time, thanks to new manufac-
turing technologies that have emerged in recent years, these compo-
site materials are the most promising in the field of bone defect repair.
The treatment of fractures with implants is increasingly associated
with composite materials. Biomaterials must have certain mechani-
cal properties: biocompatibility, biodegradation, controlled rate bio-
degradation, good mechanical strength, and bioactivity. Biomaterials
used in the treatment of bone fractures have to disintegrate over time,
and the addition of nanofillers can slow down the rate of decay of the
biodegradable composite.

Keywords: bioactivity; biodegradation; bioceramics; osteoconduc-
tivity

"XQpbKOBCKQAST MEAMLIMHCKAST QKOAEMUST TOCAEAMTAOMHOIO 06 Q30BAHMS, I XQPbKOB, YKpAUHA
°T'Y «MIHCTUTYT NQTOAOMMM TO3BOHOYHWKA M CYCTABOB UM. rpo¢. M.U. CuteHko HAMH YkpQuHbi»,

. XapbKos, YkpauHa

Mpo6AeMa NCNOAbL3OBOHUS KOMMO3UTHbIX OUOAErPOANPYIOLMX UMIMACHTOB
B A@4YEHUU NepeAOMOB KocTer (0630p AUTEPATYPbI)

Pestome. 3a6onepanys ¥ TpaBMbI OMOPHO-ABUTATELHON CHUCTEMBI
3aHUMAIOT BTOPOE MECTO CPeIM MPUYMH TpaBMaTU3Ma U TPEThe MECTO
cpeau 6ose3He, MPUBOIALIMX K MHBATMAHOCTY B3POCJIONO HACETIEHUSI.
OprToremyeckre UMIUIAHTBI 3aHUMAIOT 0CO00E MECTO KaK B KITMHIYe-
CKOI1 TIPAaKTHKE, TaK U B OMOMEIUIIMHCKON TTpOMBIITIeHHOCTH. Ham-
OOJIBILINIT MHTEpEeC BBI3BIBAIOT MMIUIAHTBI, CIIOCOOHBIE OMOIErpaIy-
poBaTh B Cllyyae MX UMIUIAHTALlMM B OpraHu3M yesnoBeka. KoHuenims
OronerpaIvpyoLINX UMIUTAHTOB TOSIBUIACh OJ1arofiapsi CTAaHOBJICHUIO
¥ Pa3BUTHIO TIPUMEHEHUST IOBHBIX MaTePUAJIOB, PACCACHIBAIOIINXCS B
opraHmsMme. Briocienctsum 3ToT BuL MaTepuaiia CTaly UCTOb30BaTh B
TrpolLiecce JISYeH!sI MepesIoOMOB, TTOCKOJIBKY BO MHOTMX CITy4dasiX KOCT-
HbIe 00JIOMKH HY>KIAI0TCsI JIMIITH BO BDEMEHHOM TO/IIep>KaHny (hrKca-
TOPOM, JIO TeX TIOp, TIOKa He HACTYITUT UX cpaiiieHue. MiMriantupyembie
YCTPOICTBA 1Sl BHYTpeHHEel (bMKCaIvK JJIs1 BOCCTAHOBJICHHS TIepesio-
MOB, M3TOTOBJIEHHbIE C UCIIOIb30BAHUEM IMOJUNIMKOJIEBON KUCIOTHI
(PGA), nomumoriouHoii kucnotsl (PLA) 1 conoMepa MOJIOYHO# KHC-
Jotel ¥ ikonmna (PLGA), mproopenu rormyisipHocTb. OmHaKO Mexa-
HUYECKHE CBOVICTBA BBICOKOMIOPUCTBIX KApPKAcOB ObLTM CPaBHUTETBHO
C/1a0bIMU TI0 CPABHEHUIO C TEMU, KOTOPbIE HYXXHbI ISl MHXCHEPUU
KOCTHOU TKaHU. B mpoiiecce coznaHus ONTUMAIBHOTO TOMMEPHOTO
O1ronerpaIpyIOIIETro MaTepraia HEOOXOIMMO ITPEOIONETh TPOTUBOPE-
Y1e MEX/1y MPOYHOCThIO U Oroaerpanaumeil. PGA, obecrieurBasi BbIco-
KYI0 MPOYHOCTb (PUKCALIMU, CIUIITKOM ObICTPO Aerpaaupyiot, a PLGA,
MMest BBICOKYIO KPUCTAJUTMYHOCTb, TIPAKTUYECKH HE IeTPAIUPYIOT, OfI-
HOBPEMEHHO yCTyTIast 1o ipodyHocTy 1 PGA, 1 6uocTabuiIbHbIM Mate-
puanam. Ha ceroqHsiuHuii 1eHb y4eHble MPUIaratoT MHOTO YCHITUH JUTst

pa3paboTKM KOMITO3UTOB U3 (pochaTa Kanbliys v ToJIMMepa, B 4aCTHO-
CTU ruApoKcuianatuta u tpukaibimiihocdara (TKD). TKD ¢ tpems
noMopdHbIMUA MoanbukauusiMu, B yactHOCTH o-TK®, B-TKD u
o’-TK®D, spBisieTcsi XOpOILIO M3BECTHBIM OMOKEPAMUYECKUM Belle-
CTBOM JUTsI BoccTaHoBleHust Kocteid. B-TK® npusiekaer Bce Gosbliee
BHUMaHMe 671arofaapsi ero mMpekpacHoi OMOCOBMECTUMOCTH, OMOAKTHB-
HOCTU U CIIOCOOHOCTU K Ouoaerpanaury. KoMno3uiuyoHHble MaTepra-
JIbI HA OCHOBE OMOAKTUBHOI KePAMUKHU B OCHOBHOM OTHOCSITCSI K MaTe-
pyaiaM ¢ TOTIOTHUTETTbHBIMU TIPEUMYIIIECTBAMU, TAKMM KaK Orozerpa-
TUPYIOIINME TMOJMMEPhl U KepaMuKa. OMHOBPEMEHHO 3T KOMITO3UTBI
OTIMYAIOTCSI OMOCOBMECTUMOCTBIO, OCTEOKOHIYKTUBHOCTBIO, MeXa-
HUYECKOU MIPOYHOCTHIO M OCTEOTCHHBIMU XapaKTeprcTUKamu. B To e
BpeMmst GJ1aroziapsi HOBBIM TEXHOJIOTHSIM U3TOTOBJICHMSI, TIOSIBUBLLIIMCST
B TIOCJIETHUE TOJIbI, 3TV KOMITO3UTHBIE MaTepHAIbI SIBJISIOTCSI HAUOOIee
MEPCIeKTUBHBIMU MaTepuaiaMy B 001aCTH BOCCTAHOBJIEHUST KOCTHBIX
nedekToB. JledeHe repesioMoB C IMOMOIIBIO UMITIAHTOB BCE Yallle CBsI-
3aHO C KOMITO3MIIMOHHBIMUA MaTepuanamu. bromatepuanbl TOKHBL
MMETh OIpe/ie/IeHHbIE MEXaHUUECKUE CBOMCTBA: OMOCOBMECTUMOCTD,
Ouonerpagalrio, KOHTPOJIMPYEMYIO CKOPOCTb OUOJerpaialiuu, XOpo-
IIyI0 MEXaHWYECKYIO MTPOYHOCTh M OMOAKTUBHOCTh. Bromatepuasi,
KOTOpBIE UCTIONB3YIOT B MPOLIECCE JICUSHNUST TIEPEIOMOB KOCTE, MOTYT
pacranatbcsi B TeUeHUe Onpeae/IeHHOTO BpeMeHH, a T00aBIeHue HaHO-
HaIOJTHUTeNIel MOXKET 3aMeIUTh CKOPOCTh pacmaja OUoaerpaaupyio-
LEr0 KOMIIO3UTA.

KiroueBbie C/10Ba: 610aKTUBHOCTD; GUOMETpanalyis; GUOKepa-
MUKa; OCTEOKOHAYKTUBHOCTh
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NMUTAOHHS oNTUMI3ALLiT BeAeHHS NALEHTA
3 60AeM Y CNUHI
(i3 KAIHIYHUM CNOCTEpPEXXEeHHIM)

Pestome. Y 6inbLIoCTi BUNQAKIB OCHOBHUMM AKEPEAQMIM GOAKO B CrIMHI € CTDYKTYPM OMOPHO-PYXOBOro Qrnapa-
Ty, Q MPEUYUHAMY — iX MIKPOTPABMQTU3ALLiST BHOCAIAOK PI3KUX HEMIATOTOBAEHUX PYXIB, TOUBAAOIO rnepeOyBaHHS
B CTATUYHOMY MOAOXKEHHI, BAYKKOI disnyHOI npawi. 3aBAQHHSIM KAIHIKO-IHCTDYMEHTAALHOIO OB6CTEXXEHHSI € BU-
KAKOYEHHST CrieumdidHnX npuYmH AOPCAATI, BAXKAMBO TQKOXX Y AOCTYHIV GOpMIi MOAQTU PEIYABTATH OOCTEXKEH-
HSI, 30KpeMQq, MPABUABHO IHTEPMPETYBATU AQHI HEMPOBI3YQAIBALIMHNX METOAIB AOCAIAKEHHS. AAEKBATHE 3HE-
GOAOBAHHSI NPV TOCTPOMY OOAI B CrvHI, IHYOPMYBQAHHST MALIEHTA MPO CHPUSITAUBUK MPOMHO3 30XBOPKOBAHHST U1
PQHHST PYXOBQ QKTUBI3ALLIST HOA3BUYQMHO BAXKAUBI AAST MPODINQKTUKN MEPEXOAY Pi3IOAOTNYHOro rnoyyrrs 6OAK B
MQATOAOTMYHUI MPOLEC — XPOHIYHWUY ©OALOBU CUHAPROM. [TV 3BEPHEHHI MALEHTA 3 XPOHIYHVM 6OAEM MOTPIOHA
B3QEMOAIST pQAXIBLIB PI3BHOro rnPo®into B CKAQAI MYABTUAMCLMIAIHOPHOT 6puraamn. KiHesutepanis, eproreparnisl,
KOrHITVBHO-MOBEAIHKOBQA Teparisi — OCHOBHI METOAN HEMEANKAMEHTO3HOIO AIKYBAHHST GOAKO B HUXKHIVI YOCTUHI
criviHW. [auieHTy PEKOMEHAYETLCSI MIATPUMYBATU 3BUYHWM PIBEHb Qi3NYHOI QKTUBHOCTI 3 MOAQABLLUM VOO IMiA-
BULLIEHHSIM. HeOoBXiAHO HABYMTI XBOPOIO MPABUALHOIO BUKOHQHHSI PYXIB Y COLIQABHIM, Moo®ecCiviHiv, nobyToBsiv
cpepax, Po3 ICHUTY, K YHUKATY Hebe3rneyHUX PyXIB, LLO MOXKYTb CMPOBOKYBATU AOPCAATII. Y CTATTI HOBEAEHE
CMOCTEPEXKEHHS MALIEHTKN 3 XPOHIYHUM GOAEM Y CrivHI. YCTIX Y AiKyBAHHI ©YB AOCSITHY TV 3QBASIKM €PEKTVNBHO-
My 3HEOOAKBAHHKO 30 AOMNOMOIOK PALIOHAABHOIO BUGOPY HECTEPOIAHMX MPOTU3ANAALHMX MpenapariB (Aek-
CQATiH), BBEAEHHS MICLIEBOIrO QHECTETUKQA AAST NMOAOAQHHST KiIHE3MPOOBIi | MOEAHAHHKO KOIHITMBHO-MOBEAIHKOBOT
Tepanii, KiHeautepanii, eprorepartii.

KAIOHOBiI CAOBQ: roCTOUI | XPOHIHHN CKEAETHO-M S130BUK GiAb, OMOPHO-PYXOBUM QrQPAT; MIOGACLIQAbHI 60-
AbOBUW CUHAPOM, TOAHCHOPMALST MIO3MHOBOIO ¢eHOoTUy, BIAKM CAPKOMEPHOro LMTOCKEeAETQ, HECTePOIAHI

MPOTU3ANAAbHI MPEnapP ATy, KIHe3UTEeParisl; eproreparisl; KOrHiTMBHO-NOBEAIHKOBA Tepartis

MpuUYnHKM i AiarHo3 Npu 60ASX Yy CNUHI

binb y cnuHi — oaHa 3 HAMOUIBII YacTUX cKapr Mmaii-
€HTIB TIpY 3BEPHEHHI 3a MEIMUYHOI0 JoroMoroto. [1poTs-
roM XuTTa 86 % 0cib xouya 6 OAMH pa3 MayI €130/ 00JII0
B criuHi [1].

YV 90 % BumankiB ueil OiIb IOB’S3aHUIl i3 MiKpO-
TpaBMaTU3alliEl0 CTPYKTYpP OIOPHO-PYXOBOTO arapary:
KprxoBo-KiyooBoro 3uineHyBaHHs (KK3), mapaBepre-
OpaJlbHUX M’sI3iB, KaIlCyJbHO-3B’SI3KOBOIr0 arapary ¢a-
CETKOBOTO Cyrjioba, 110 J03BOJISIE PO3MIAIaTh MOro sK
CKEJIETHO-M '130BMi1 a00 HecrelUMpiuHuid Oijib, TOMY 11O
BepudiKyBaTU JIKEpesio HOLMUEITUBHOI  iMITyJbcallil
0e3 iHBa3MBHMX MaHIIMyJIsILiii HEMOXIUBO. Y 5 % Bunaj-
KiB OiTb y CIUHI MOXe OyTM BUKJIMKAHUI KOMIIPECIE€IO
CIIMHHOMO3KOBOTO KOpiHIISI, TPUKOBUM BUITMHAHHSIM
MiXXpeOI1IeBOTro aucka abo TimepTpodoBaHOIO KaIlCyJIO0
daceTkoBoro cyrioba. Sk cnenmdiyHi TpuIrHU 60O B
CIVHI, MOLIMPEHICTh AKUX Jocarae 5 %, pos3riasmaroThCs
TpaBMM XpeOTa, 3alajibHi 3aXBOPIOBaHHS CIIOJIYYHOI TKa-
HUHU 3 ypaxkeHHsM (daceTkoBux cyriob6iB i KK3, HoBo-
YTBOpeHHs (MIEPBUHHI i METaCTaTU4YHi), OCTEONOpPO3, iH-
ekiifHi mpoliecu, a TaKoX BidOKUTi 00JIi Big opraHis ue-
PEBHOI MOPOXXHUHU, 3204€PEBUHHOTO TTPOCTOPY I Majioro
Taza [2—4].

Cnin 3a3HaYMTH, 10 MPU3HAYEHHS OOCTEXEHHS JJIsI
MAl€HTIB i3 00JieM y HIKHIiM YaCTUHI CIIMHU ITOBUHHO

MaTh Ha METi BUKJIIOUEHHsI caMme Ccreln(iyHOro ypaxeH-
HSI, 110 BU3HAYa€ JIiKApChKy TakTWKy. JlereHepaTMBHO-
IUCTPOdiuHi 3MiHM XpeOEeTHOTO CTOBIA (CTPYKTYPHI 3MiHU
IMCKiB, (paceTKOBUX CYIJIOO0IB, 3B’SI30K TOIIO), sIKi BUSIB-
JISIIOTBCS TIPU PYTUHHOMY PEHTIe€HiBCbKOMY JOCTiIKEeHHI,
KOMIT I0TepHiii a00 MarHiTHO-pe30HaHCHiI ToMorpadii, 3a
BiICYTHOCTI KJTIHIYHOI KapTUHU ypakeHHsI LIEHTPaJbHOI I
nepudepruyHOi HEpBOBOI cUCTeMU (MiejonaTisi, paauKy-
JIOTIaTisl) He BM3HAYalOTh HAIPSMOK Teparii i po3risiia-
IOThC SIK 3Haximka [5].

Binb y ciivHi TpUBaITicTIO 10 6 TUXKHIB MTPUITHATO BBaXKa-
T TOCTpUM, 6—12 TUXHIB — miarocTpum, rmoxHan 12 Tux-
HiB — XpOHIYHMM. XPOHi3allisl CKeJIETHO-M SI30BOT0 0OJIIO
Bif3Hava€eThes y 23 % MAlli€HTIB, sIKi BIIEpILE BiTdy/iu Oijib,
a B 11 % mauieHTiB XpOHIUYHMIA OUTb y CIIMHI CTa€ MPUIH-
HOIO iHBaJIiIMn3allii.

Y Tux BuUIIagkax, KOJW TPUBATICTb OOJILOBOIO CUH-
JIIPOMY TIEpPEBUIIYE TepMiHU (Pi3i0JIOTiYHOrO BiTHOBJICHHS
TKaAHWH, JUISI TTaTOT€HETUYHOTO MO3HAYEHHS 1IbOTO MpO-
1iecy MixxHapomHoto acotlianieto 3 BuB4eHHs 6osto (IASP)
BBEIECHUII TEPMiH <«HOLMUIUIACTUUHUI Ginb» [6]. Howwu-
IUIACTUYHUI OiTb BU3HAYAETHCS SIK OiNlb, 110 BUHUKAE Y
3B’SI3KY 31 3MiHEHOIO HOLIMIIEIIIIEIO 3a BiICYTHOCTI YiTKMX
03HaK iCHYI0UOro abo MOKJIMBOTO YIIKOMKEHHSI TKAHUHMU,
1110 BUKJIMKA€E aKTUBALLiI0 NTepu(pepuyHUX HOLUMLIENTOPIB,
a TAKOX O3HaK 3aXBOPIOBaHHSI a00 MOIIKOXKEHHS coMa-
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TOCEHCOPHOI HEPBOBOI CUCTEMMU, 3MaTHUX BUKJIUKATU He-
BpoNaTUYHUM Oiib. I1im 3MiHEHOI0 HOLIMIIETIIIIEIO MAIOTh-
cs Ha yBas3i 1e3a1aNTUBHI MJACTUYHI MPOLIECU B HEPBOBIii
(HeMpOIJIaCTUYHICTh) CUCTEeMi, M’s13aX (MiOTLIAaCTUYHICTD)
i meuxiti (MCUXOTUIACTUYHICTb) XBOPOT0. BHECOK KOXHOTO
3 MepepaxoBaHUX BHUILle KOMITOHEHTIB y (DOpMyBaHHSI HO-
LUTUIACTUYHOTO 00JII0 BapiaOeIbHUI y pi3HUX Ialli€HTIB,
1110 0OYMOBJTIOE BiITOBiAb HA IIPOBEICHY TePaIlilo.

Tepanist 6GOAIO Y CNUHI

SIK BaxJIMBI CKJIaMOBI JIiIKYBaJIbHOTO IIPOLIECY PO3IJIsiaa-
I0ThCs1 iHOpMYBaHHSI TALIiEHTA MPO AOOPOSIKICHUI XapaK-
Tep 3aXBOPIOBAHHSI, iIHTepIpeTallisl B IOCTYIHii (popmi MmeTr
i pe3ysnbraTiB 00ctexeHHd. [lauieHTy ciin pekoMeHayBaTh
30epiraT MoBCSKACHHY, 3BUMHY JIJIsSI HHOTO (Di3UYHY aKTUB-
HiCTh, OOMEXXHUBILM JIMIIE Ti PYXU, SIKi CIIPOBOKYBaJIU OiJib
a00 TIPU3BOAATH 110 i TocuieHHs [7]. [TpuxuibHicTb natti-
€HTa PeKOMEH/ALLISIM JliKapsi B pa3i rocTporo 000 B CIUHI,
a0TKe, IIBUIIKE BiTHOBJIEHHS BUZHAYAIOTHCS e(PEKTUBHICTIO
3He0o0MoBaIbHOI Teparii. HecTepoinHi mpoTtu3anaibHi mpe-
napatu (HI13I1) HanexxaTts 10 mpenapaTiB BUOOPY IS KyITi-
pyBaHHS 00yiboBOro cuHapomy. TepaneBtuuHa gist HIT3I1
MOB’s13aHa 3 MPUTHiYeHHSIM (bepMEHTY LIMKIOOKCUTEeHAa3U
(LIOT'), mepepuBaHHSIM LIMKJIOOKCUT€HA3HOTO IUISIXY Me-
TabojizMy apaximoHoBoi kuciotu (AK), y pesynabrari yoro
MPUTHIYYETHCSI CUHTE3 MPOCTATIaHAWHIB — HaWBaXKJIUBi-
LIMUX TIPOIYKTIB, IO peasi3yloTh 3anajibHU Kackan i ¢op-
MYIOTh 00JbOBI BimuyTTs. € OmMMCU TPHOX Pi3HUX i30(ep-
mentis HOI' (LOI'-1, LOI'-2, LIOI'-3). [Ipotu3amanpHMii
edext HII3II peanizyerbcs nipu nipurHivenHi LHOI-2, on-

HOYACHO BiZIOyBa€ThCs MPUTHIYEHHS (i3iojioriyHoi i30dop-
mu LIOT-1, i3 yuM noB’si3aHuii pO3BUTOK MOOIYHUX eheKTiB
HIT3I1. o nebaxanux edekTiB HecenekruBHux HIT3TT
(H-HII3IT) BimHOCSTBHCS yCKIATHEHHS 3 OOKY IIUTYHKOBO-
kumkoBoro tpakty (IIIKT): HIT3I1-ractponartist (Bupasku
LIUTYHKA i IBaHAAISATUIIAIO1 KUIIKY, KpOBOTedi, mepdopa-
L[is1 i CTPUKTypa BEPXHiX BiIIiLTiB ILTYHKOBO-KUIIIKOBOTO
TpakTy), Aucnencist (0ib y LIIYHKY, HyJAOTa, TSDKKICTh B
emniractpii), HII3I1-eHTeponarist (moenHaHHs 3aiizonedi-
LIMTHOI aHeMii i rimoaJbOyMiHEMil 3a BiICYTHOCTI O3HaK
HII3I1-racrponarii, KMilIKoBa KpOBOTeYa, HEMPOXiTHICTh).
[Mpuitom HecTepoimHMX TPOTU3ATNATIBHUX 3aC00iB MOXe
YCKJIAIHUTU TIepeOir apTepiaabHOI TirepTeHsii (3HMKEeHHS
e(PEeKTUBHOCTI aHTUTIMEePTEH3NBHUX IIpeIlapaTiB), CIIpUI-
TA PO3BUTKY TOCTPUX KapiOBaCKYJSIPHUX IMOpPYIIeHb (iH-
dapkT Miokapaa, imemMiyHuit iHcyabT). [lanienTam i3 myxe
BUCOKUM CEpLIEBO-CYIMHHUM PU3UKOM (HecTadilbHa CTe-
HOKap/isl, cTaH Mic/isl mepeHeceHoro iHdapKTy Miokapna,
TOCTPOrO TMOPYIIEHHSI MO3KOBOTO KPOBOOOITY TOILO) CIif
10 MOXJIMBOCTI YHUKATU TIpu3HauYeHHs1 Oynb-sikux HIT3IT.
Takum umHOM, cmin mpusHadyatu HII3IT y MiHiManbHMX
eexTHBHUX 103aX TPU MaKCUMaTbHO KOPOTKIill TPUBAJIOCTI
npuitomy mpemnapaty. [lepeBaroro ceaeKTUBHUX iHTiOITOpIB
LOTI'-2 (C-HII3II) € BimHOCHa Oe3reka OO0 PO3BUTKY
yIbLIEPOreHHUX YCKIagHeHb. OmHaK Ipu X BUKOPUCTaHHI
MOXKJIMBUI PO3BUTOK YCKJIATHEHb i3 OOKY CepleBO-CYINH-
Hoi cuctemu [8].

Anroputm nipusHayeHHs1 HIT3IT y kaiHiuHii npakTuii,
BiZIMIOBIHO A0 Cy4yacHOI KOHLENLUil paliOHaJIbHOIO BUKO-
pUCTaHHS MpenapariB i€l rpynu, nogaHuit y taosu. 1 [9].

Tabnuusa 1. Anropntm npusHavyeHdHs HIN3I1, 2018 p. [9]

Pu3uk i3 60Ky cepLeBO-CyANHHOI CUCTEMU

- MomipHuin -
Husbkuin et AyXe BUCOKUM
LLIKT-puank Hnabkuin Byab-akuii HM3M HM3M 3 HalimeHwnM | o MOXIMBOCTI
KapaioBackynsipHUM | yHUKaTU
PU3NKOM: Hamnpo- NPU3HAYeHHS
KCEH, LieNIeKoKcuo, CUCTEMHO
HU3bKi 03K ibynpo- | 6yab-akux HM3M**
deHny (< 1200 mr)
MomipHnn H-HMO3M + M1, Llenekokcn6* abo
C-HN3M HanpokceH* + IMNM***
Bucokuin Llenekokcn6 abo Llenekokcn6 + IMN***
eTOPUKOKCMKO +
I

Mpumitkn: * — pekomeHgoBaHa A03a A4J1 TPUBAJIOro 3acToCyBaHHS Ans yenekokcnby 200 mr/noby, Ha-
npokceHy — 500 Mr/no6y; ** — MmoxnmBicTe NnpuaHaYeHHs HIM3I ocobam i3 gy»xe BUCOKUM PU3NKOM PO3BU-
TKY cepLeBo-CyANHHUX YCKJ1aAHeHb CJlig 06roBopioBaTu iuwie y BUnaakax, koav nepegbavyyBaHa KOpUCTb
3actocyBaHHs HIM3I1 nepeBuLlye MOXIUBY LUKOAY, MOB’A3aHy 3 PUSUKOM PO3BUTKY YCKIaAHEHb i3 6OKy
cepuyeBo-cyaAnHHOI cucTtemu. PilieHHs LWo[0 nNpu3HaYyeHHs JiKyIoYni nikap npuiimae npu o60B’a3Kk0BOMY
y3roayxeHHi 3 nayieHtom. HIM3I1y xBopux i3 gy>xe BUCOKUM PU3UKOM PO3BUTKY CePLEeBO-CYANHHNX YCKNaL -
HeHb CJlig 3aCTOCOBYBaTU B MiHiMasibHO € PeKTUBHI [A03i KOPOTKUM KYpPCOM, AOCTaTHIM A/ AOCSIrHEeHHS
HeobxigHoro kniHiyHoro egekry. NMpenapaTrom BUOOPY B Uil cuTyauil cnig BBaxKaTtn HarnpokKceH; *** — ans
TpuBanoi npoginaktukm HM3M-racTponartii y xBopux i3 KOMOPOIAHUMU 3aXBOPIOBAHHIMU, SIKI OTPUMY-
10Tb pi3Hi papmakosoriyHi 3acobu, AOLiISIBHO BUKOPUCTOBYBATH iHriGiTOpn npoToHHOT nomnu (1) i3 mi-
HiMasibHUM PU3UKOM JliKapCbKNUX B3aEMOLIN, Taki sk naHTonpason. Ansa npoginaktukm po3sutky HI13I1-
eHTeponarii Mmoxke 6yTn BukopuctTaHnii pebaminig no 100 mr 3 pazu/geHb Kypcamu rno 2 mic.
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[Mepen npusznayenHsm HIT3I1 ciin nmpoaHanizyBatu Ha-
SIBHI B MalliEHTA CYIyTHI 3aXBOPIOBaHHS 181 cTpaTUdiKallii
pu3KKiB. Bucoka aHajareTMuHa aKTMBHICTb, IIIBUAKE 3HE-
00JIIOBaHHSI, HU3bKA YacTOTa MOOIYHUX e(PEeKTiB — BUMO-
ru, 1o BucyBatoTbest 1o HIT3IT wist nikyBaHHSI TOCTPOTO
Hecrneur@ivHoro 60JII0 B CIIMHI. 3 OIJIAIy Ha 1Ie 3aCIyro-
By€ Ha yBary mpemnapar nekckerompodeH (Jdexcanrin®),
JIO CKJIay SIKOTO BXOAUTH MTPaBOOOEPTAIbHUI eHaHTiOMep
keronpodeHy. BimoMi 1Ba onTUYHMX i30Mepu (eHaHTiOMe-
pu) KeTompodeHy, IpoTe MOro aHaJareTMYHa aKTUBHICTb
MOB’s13aHa i3 BJIACTUBOCTSIMU TiIbKU IIPaBOOOEPTATIHLHOTO
eHaHTioMepa (mekckeTornpodeny). ITpemapat dekcanrin®
CKJIaJIa€ThCSI 3 TPOMETAMOJIOBOI COJIi JeKCKEeTOnpodeHy,
1o 3abe3nevyye TPOXW IIBUAIIY abCOpOLil0 mperapary
B IIUTYHKOBO-KMWIIIKOBOMY TpaKTi, a OTXKe, OUIbII IIBUI-
Ke HactaHHs1 aHajaretuyHoro edexrty [10]. TTopiBHSIHHS
Jexcanriny® if KetonpodeHy B paMKax MOABIHHOIO Cii-
MOro 11a11e00-KOHTPOJIbOBAHOTO JOCiIKEHHS 0Ka3ao,
mo dexkcanrin® OLibll eeKTUBHUI IIPU TOCTPpOMY 6OJIi B
ciudi [11]. TToTy:kHMIA i IIBUAKWI aHAITETUIHUNA eeKT
Jexcanriny® B To€IHaHHI 3i CIPUATAMBUAM TTpodineM 0e3-
MeKU i MepeHOCUMOCTi — Oe3rnepeyHa rnepenara mpu Jiky-
BaHHI IAILIiEHTIB i3 TOCTpUM 00JieM Y CIMHi. MOXJIUBICTh
MpU3HAYEHHS iH €KIIiITHOI I TIepopaibHOI (GOPMU BUITYC-
Ky mpenaparty J103BOJIsiE BUKOPUCTOBYBATU MOrO B yMOBax
cTaiioHapy Ta aMm0OyJIaTOpHO.

Ananrernunuii epekt HIT3I1 y BUunankax BupaxxeHOro
MiodaciiiabHOro 60J1bOBOr0 CUHAPOMY MOXKEe OYTH J0MO-
BHEHMI MiopeJlaKCaHTaMU 1IeHTPaJIbHOI Jil.

lNonkopedekcoreparnisi, Macax, MocTi3oMeTpUYHA pe-
JlaKcallisi BUKOPUCTOBYIOThCS SIK JOJATKOBI METOAM JIiKy-
BaHHsI OOJILOBOTO CMHIPOMY, iX e(DEKTUBHICTh HE JTOBEIe-
Ha B KOHTPOJIbOBAHUX JIOCTIIKEHHSIX.

IndopmoBaHicTh naitieHTa, palioHaabHe i e(heKTUBHE
JIIKyBaHHS$I TOCTPOro HecrelrpiyHOro 6010 B CIIMHI 3HU-
KYIOTh IMOBIpHICTb XpOHi3alii 6071b0B0Or0 cuHapoMy. Pa-
30M i3 TUM CJIiJ 3BepTAaTU yBary Ha BUSIBJIEHHSI (haKTOpiB
PU3MKY XpOHi3allil 0oio: TpuBajli BepTUKAJIbHI CTaTUYHI
HaBaHTaXXEHHsI, TiMoIWHaMisl, OfHOMaHiTHa (i3uvHa aK-
TUBHICTh, HaAMipHa Bara, CTpec, AeIpecis, TpuBora. Bax-
JINBO PO3YMITH, 1110 MPU aKTUBHOMY 3aJy4eHHIi MalieHTa
B IIpoliec peabimiTallii, MOSICHEHHI oMy NMPUYMHHO-Ha-
CJIIIKOBMX 3B’SI3KiB BUHMKHEHHSI i XpOHi3allii 00J110 Oiib-
LIiCTh HECIHPUSITAMBUX YMHHUKIB IMiAAAlOThCS KOPEKIIil.
be3yMoBHO, 11e TpUBaJIMii TTpOLIEC, 110 BUMATAE Bif JIiKapsi
npodecioHaslizMy, 3HaHb B rajay3i ICUXOJIOTil Ta MCUX0Te-
parmii [12].

JlikyBaHHSI XpOHIYHOTO CKEJIETHO-M’SI30BOTO CUHIPOMY
BUMAara€e KOMILJIEKCHOTO MYJIbTUIAMCUUTUTIHAPHOTO ITifl-
xomy. [IpoBigHa poyib BiIBOOAUTHCSA KOTHITUBHO-IIOBEMiH-
koBiit mcuxoreparii (KIIT), kiHe3uTeparrii, eproreparrii B
MOENHAHHI 3 IHIIMMU HEMEIWKaMEHTO3HUMU METOJAMU
KOpEeKIIil.

[Ipu penuauByroyoMy mnepediry XpoHiyHoro 0oJiio B
CMUWHI I KyNipyBaHHS 3arocTpeHb MoKa3aHe MpU3Ha-
yeHHst HII3I1 y moeaHaHHi 3 aHTUAeNpecaHTaMu i Mi-
opejakCcaHTaMM LeHTpaJbHO1 1ii. MakcumalbHa TpuBa-
JIICTh TIPUIOMY HECTEPOIMHUX MPOTU3aIaJbHUX 3aCO0iB,
BIIMOBITHO 10 €BPOTEMCHKUX PEKOMEH Ialliii i3 JiKyBaH-

HSI XpOHIYHOTO Hecren@ivyHOro 600 B CIIMHI, HE TIOBU-
HHa 1nepeBuiyBatu 3 Mic. [13]. Xopoilia nepeHOCUMICTb,
COPUATIUBUN TIpodisb 0e3MeKr, MOXKINBICTh BUKOPUC-
TaHHS B MOEHAHHI 3 8/’ TOBAHTHUMHU aHAJIbI€TUKAMMU J10-
3BOJISIIOTH peKOMEHIyBaTH npemnapat Jekcanrin® y komr-
JIGKCHII Tepamii XpoHiYHOTO HecrneuudiuyHoro 600 B
cniuHi. KOHTpoboBaHI JAOCHIIKEHHS TTOKa3aau, 110 A0
eeKTUBHUX aa’IOBAaHTHUX aHAJIbI€TUKIB BiIHOCSATHCS
TPULIMKJIIYHI, HOpagpeHEePriuHi I cepOTOHIHEpTiYHi aH-
TuaernpecanTu [14].

IMaieHTH 3 XPOHiIUHOIO HOpPCAITi€EI0 B OiIbIIOCTI BU-
MajaKiB MalTh XUOHi ySIBJEHHS MPO MPOrHO3 3aXBOPIO-
BaHHS, HEPIIKO CHpUiMalouM HOro sK HEBUJIIKOBHE.
He oTpumaBmIM HajlexXHOI iHTeprpeTalil pe3yJbTaTiB
MPOBEAEHNUX IHCTPYMEHTAJbHUX JIOCHIIXEeHb, XBOpi
00STbCS TIPOTPECyBaHHSI BUSIBJIEHUX TOPYIIEHb, HEO0-
IPYHTOBAHO OOMeXYI0our (Di3MIHYy aKTUBHICTh. 3B’SI30K
00J110 3 IEBHUMU pyXaMu MPU3BOAUTH A0 MOMUIKOBOTO
ySIBIIEHHSI PO HeOe3meKy pyxXiB y Hijomy, Gopmyloun
KiHe3u1@o0Oilo, 1110 crpuse GOPMYBaHHIO ITAaTOIOTiYHOTO
00JIbOBOTO CTEpPEOTUIly — Je3aJdaNTUBHIN Helporiac-
TUYHIi ntepedynosi cuctem LITHC, 1o 3a6e3neuytoTh pe-
ryasiuiro pyxiB. Mera KIIT — 3’sicyBaTu ysiBIeHHS Malli-
€HTa PO 3aXBOPIOBAHHS, BUSBUTHU Je3adallTUBHI TyMKHU
Mpo mepedir i MpPOoTHO3 3aXBOPIOBAHHSI, HABYUTU allEK-
BaTHO OIliHIOBAaTH CBOI BiUyTTsI, TTOJ0JATA CTPpaX PYXiB
MpU MOXJIMBUX HACTYMMHUX 3aroCTPeHHSX. 3aBHaHHS
Jikaps — chopMyBaTH B MalliEHTAa aKTUBHY CTpaTeTiio
nomonaHHsa Oomto. Ilpu cmimbHOMY 3acTOCyBaHHI Ha-
Buuok KIIT, kiHe3utepamii, eproreparii BoaeTbcsl O0-
CSTTU HalKpallluX pe3ybTaTiB Yy JiKyBaHHiI XpOHIYHOIO
HecneuudiyHoro 6oo B cnuHi [15]. dakTUUHO 1i He-
(hapmakos0TiuHiI METOAM JIiIKyBaHHSI MOXYTb 3aCTOCOBY-
BaTHUCS y BEIEHHI MALli€EHTIB i3 OyIb-SKOI0 JIOKaTi3ali€lo
HOULMILJIACTUYHOTO 00JI10, ajie 0cobJnBO eeKTUBHI TpU
HOUMIUIACTUYHOMY OOJIi B CIIUHI, SIKMI i € XpPOHIYHOIO
Hecnelnu@iyHO OPCaTi€el0.

Kinesutepamiss BKII0O9a€ HaBYaHHS IIallieHTa IIpa-
BUJIBHUX PYXiB y mpodeciiiHiil, colliaabHiil Ta TOOYyTOBIil
ctepax. I[lamieHT MOBMHEH HAaBUYMUTHUCS YHUKATHU PYXiB,
110 MPOBOKYIOTh i MOCUIIOIOTH Oinb, 30epiralouud mpu
1IbOMY 3BUYHUI CHOCIO XKUTTS 3 MiHiMaJlbHUMU OOMe-
KeHHsIMU. PekoMeHaylouu Toi 4w iHIuMN Bua ¢bizuu-
HOi aKTUBHOCTI, CJIil OPiEHTYBATUCSI Ha IHAWBiAYyaJbHIi
repeBaru XBOporo, MorepeaHiil JOCBia, 1110 103BOJIUTH
chopMyBaTH 3BUYKY PETYISIPHO 3aliMaTHUCS JIiKyBaslb-
HOIO TIMHACTHKOIO, pOOUTH BIIpaBU HA poOOYOMY MicIli,
Garato xogutu [16, 17].

[lopyiieHHsT €proHOMIYHOCTI POOOYOro Micls TMalli-
€HTa B MOEMHAHHI 3 TPUBAJIOIO TiMTOAMHAMIEIO MPOTITOM
po00oYoro AH, pi3Ki HEMiArOTOBJIEHI PyXU MPU3BOISITH 10
MOCTiifHOT MiKpOTpaBMaTU3alMu M’SI30BO1 TKAHWUHU, TO-
nepiiie, 4epe3 MocTypajibHe MEpPeBaHTAKEHHS, MO-Apyre,
yepes eKCUEHTPUYHI CKOPOUYEHHST HETPEHOBAaHUX M s13iB. 3
OIJISITy Ha 3a3HaueHi Bulle (akTu MpU JIiIKyBaHHI Hecre-
uMdiyHOTO OOJII0 B CITMHI HEOOXiIHA Teparlisi, CrIpsMOBaHa
Ha BiTHOBJICHHS I IMiATPMMAaHHS CTPYKTYPH i (PYHKIIII CKe-
JIETHUX M SI3iB, CHHEPTiYHOCTI iX CKOpOUeHb i po3ciadiieHb
[16, 18]. KoMruiekcu BIpaB i mporpamMu akKTHUBHOI peai-
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JIiTallii, 3aCHOBaHi Ha MOP(OCTPYKTYPHUX OCOOJIMBOCTSIX
ypaxkeHuX M’s3iB, J03BOJSATH 30iMbIIMTU €(hEeKTUBHICTh
KiHe3uTeparii.

K mpUKIIag HABOAMMO KJTiHIYHE CIIOCTEPEKEHHSI.

KAiHiYHe cnocTepe)XeHHs

IMamientka T., 53 pokiB, 3BepHysacs 3i ckapramu
Ha Oib y HMKHIM YaCTWMHI COWHMW iHTEHCUBHICTIO IO
6—7 6aniB 3a Bi3yaJbHO-aHaOTOBOIO 1Kanow (BALL).
binp mocuiaoBaBcsa Mpu 3HAXOIXKEHHiI Y BEPTHKAJIbHO-
My TIOJIOXKEHHIi, a TaKoX Ipu xoan0i (mpotsarom 20—30
XBUJAMH). EmizonuyHuii OiJib y IMOIEPEKOBOMY Bimmifi
xpebTa TypOye mauieHTKy npotsrom 10 pokiB. Panimie
0isb BUHUKAB Micias Ghi3MYHOTO HaBaHTaXXEHHS Ha ca-
MOBIl AiNSTHIL, AJIs1 KynlipyBaHHS OOJIIO TTalliEHTKA BUKO-
pPUCTOBYBajIa Ma3i 3 HECTEPOIMHUMHU TTPOTHU3ATIATIBHUMU
3acobamu. Ha 1ii MicueBoi Tepamnii 60150BUii CUHIPOM
perpecyBaB IpoTsiroM 3—35 mHiB. [IpoTsrom mBoX pokiB
00J1i cTany MOAeHHUMHU, iIHTEHCUBHICTIO 0JIM3bKO 4 0a-
aiB 3a BAIII, emizognyHo mocua0o04Ynch 10 6—7 Gajis.
IIpoTsiroM ocTaHHIX MicCsIiB Y 3B 13Ky 3i 30UIbIIEHHIM
yacy nepeOyBaHHS 3a MEPCOHATbHUM KOMII IOTEpOM 3a-
3HayMJIa HApOCTaHHS iHTEHCHUBHOCTI 0ojio a0 5 6aiiB
IO KiHIIsT po6oyoro aHs. 3a peKOMEeHaalli€ MacaxucTa
crasa 2—3 pa3u Ha TUXIEHb BiJBilyBaTU TpeHaXKepPHU A
3aJl, e ITicis IigidoMy IITAaHTU OiIb Pi3KO MOCUIMBCS
no 8 6aiiB, 3’sBUIacs ippajialiiss 6010 B HOTY 10 PiBHS
KOJIIHHOTO CyIJIo0a IT0 3aJHill MOBEPXHi CTerHa, BilIlo-
YUHOK Yy MOJIOXKEHHI JieKauyl 3HAYHO TOJIEriyBaB OiJib.
JlikapeM 3a MiclieM IIpPOXHWBaHHS OyB BCTaHOBJIEHUI
JiarHO3 «OCTEOXOHAPO3 MOIEePEKOBOro BiAlIy XpeOTa»,
npuzHayeHuit nukiodeHax 1,0 Ma BHYTPilIHLOM SI30BO
npotsaroM 5 nHiB, MPT momnepekoBo-KpUKOBOTO BilaiLTy
XpebTa, peKOMeHI0BaHe BUK/ITIOUEHHS BCiX BUIIB i3y~
Hoi akTUBHOCTI. Ha TJ1i mpoBeneHoi Tepamnii Bin3Havaim-
Cs1 3BMEHILIEHHSI iIHTEHCUBHOCTI 00110 10 6—7 GaJiiB, 30i/1b-
1eHHs1 o0csATy pyxiB. 3a pesyiabratamu MPT Busiieni
BUpaxKeHi JereHepaTMBHO-IUCTPO(diuHi 3MiHM XpeOTa,
napaMenmianHa rpuxka aucka L3-L4 posmipom 5 mMm i3
TeHJEHIII€0 A0 ceKBecTpallii. JIlikapeM-peHTreHOJIOTOM
pPEeKOMeHA0BaHe XipypriuHe JiKyBaHHsI, Y 3B’SI3KY 3 YUM
naiieHTKa 3BepHyJacsl 3a KOHCYJIbTalli€lo A0 Helpo-
Xipypra, SIKMii y 3B’3KY 3 BilICYTHICTIO TOKa3aHb JUISI
OIMEepaTUBHOIO JIIKyBaHHSI HallpaBUB Ha KOHCYJIbTallil0
no HeBpostora. IIpu obGcTexkeHHI He 3HaMACHI CUMIITO-
MU ypaXkeHHS LIeHTpaJIbHOI i TepudepnIHoi HepBOBOI
cucremu. HeitpoopTonennuuHuii craTyc: rpyjaornonepe-
KOBMI IIpaBOOIYHUI CKOJi03, ITapaBepTeOpalbHi M’ 131
HampyXeHi ¥ OOJIIoui mpM majablalii, y M’s3i, 110 BU-
npsIMIIsie XpebeT, 3JliBa BM3HAYAETHCS Pi3KO OOMIOUMiA
TSIK i3 BIIi3HaBaHUM IalliEHTKOIO TTaTepHOM 0010. Tect
IlloGepa HeraTMBHUIA, OAHAK MalliEHTKA BiA3Hayae, IO
MOBEPHEHHS B TOYATKOBE MOJOXEHHS 3 HaXWJy BHepen
MPU3BOJIUTH 10 TTOCUJIEHHST 0010, Po3rmHaHHS i Haxui
BIIpaBO oOMexXeHi 4epe3 Oinb. [Ipm mpoBemeHHi mpo-
ou IT’emang BusBiIeHO (peHOMEH BUITEPEIKECHHS JIiBO-
ro KK3, npo6a Ilarpika mosutusHa mis jiBoro KK3,
TecT bonne — boOpoBHMKOBa HeratuBHuii. [lanbnamis
npoexiii giBoro KK3 y monoxeHHi mami€eHTKU JieXauyn

Ha XXMBOTIi pi3ko OoJjoya, 0iib ippamiloe Mo 3aaHii mo-
BepXHi CTerHa A0 piBHS KoJliHHOTO cyrioba. Ha mincraBi
pe3yJibTaTiB 00CTeXKeHHSI CDOPMYJIbOBAHUI KIIIHIYHUI
IiarHO3 «XpOHIYHA JTIOMOOIIITiaNTiss CKeJIeTHO-M’ I30BOTO
reHe3y Ha TIi MUCOYHKIIIT JiBOrO0 KPHUXKOBO-KIyOOBOTO
cyrioba, miodacuiaibHOTO 60JILOBOTO CUHAPOMY M’si3a,
o BUMpsamisie xpeoet». [IpusHaueHa Tepamnis [dexkcan-
riHoM® 25 Mr 1o omHii Tabiaerui 3 pasu/geHs (1 TabdaeT-
Ka KOXHi 8 TOONH).

TecTtyBaHHsA 3a OOIOMOIOI0 TOCIITAJAbHOI IIKaIN
TPUBOTU I Aenpecii BUSBUIO KJIiHIYHO BUPaXEHY TPpU-
BOTI'Y 3a BiAcyTHOCTI nempecii. IlamieHTka nmo6orwoBaa-
cs, 10 I il BiKy XpeOeT 3aHaaATO CUJIbHO AehOopMO-
BaHMiA; BUCHOBOK M PT mpo TeHaeH1ii 1o cekBecTpallii
rprKi MixkxpebiieBoro aucka cpopMyBaB y Hel CTiiike
VSIBJIGHHSI TIPO MOXJIMBICTh MOIIKOJKEHHSI CITMHHO-
ro MO3Ky ab0 CIIMHHOMO3KOBMX KOpPiHIIiB, 110 BUMa-
ra€ ornepaTuBHOTO BTPYyYaHHS, i PU3UK iHBaliaM3alii,
TaKAUM YUHOM, OyJIO BUSIBJICEHO JAe3aJalTUBHUN TCU-
XOIUIaCTUYHUI IIpolec, 1o (opmyBaB KiHe3udpo0Oio
SIK SAPO HOUMIIIACTUYHOTO 0010 B cnMHi. OCBITHS
nmporpamMa JJisl mali€HTKM BKJII0YMIa pPo3’ICHEHHS Me-
XaHi3My PO3BUTKY CKEJEeTHO-M’SI30BOro 00JI0, MpU-
YUHU XpOHi3alii 00JbOBOTO CUHAPOMY, BiICYTHOCTI
MoKa3aHb JJIS OMEpPaTUBHOTO JIiKyBaHHs. [laHi peko-
MeHaalii mono 30epexkeHHsT (i3nuHOI aKTMBHOCTI Ta
HEOOXiTHOCTiI YHUKATU TiIbKU PYXiB, SIKi IPU3BOISTH
IO TIOCUJIEHHST 00J10, HAaMPUKJIad, BUKOPUCTAHHS TIill-
CTaBKM Mi[I JIiBY HOTY IIpU YMIIEHHi 3y0iB (TpuBaje Iie-
peOyBaHHS B I103i 3 HAXWJIOM yIlepea MPU3BOAUIO OO0
MOCUJIEHHSI 00JbOBOro CUHApPOMY). Takox mamieHTIi
peKoMeHI0BaHO KOXHi 30—40 XBUJIMH Mia yac po6oTu
BCTaBaTHU i XOAUTU, POOUTU JIETKY pO3MUHKY. OGroBo-
pEeHi MPpUITOMU MOINMIIEHHS EpPrOHOMiIKHA pOoOOYOro Mic-
151 (YHUKATU TpUBaioi poOOTU 3 HOYTOYKOM, Biat0uu
rnepesary po0OTi Ha cTallioHapHOMY KOMIT'IOTepi, Bii-
peryjloBaTu BUCOTY pPO3TalllyBaHHSI MOHiTOpa, BUKO-
PUCTOBYBATH KPiCJIO 3 aHATOMIUYHOIO MiATPUMKOIO, i~
JIOKITHUKHY Ta iH.). 3 Mali€eHTKOIO MPOBEICHUU CeaHC
JIiKyBaJibHOI (i3KynbTypu (KiHe3uTepamii), Ha SIKOMY
migiopaHi BmpaBu, po3’siCHEeHa HeoOXiaHa aMILTiTyda i
cuJia BIUIMBY AJs KOPEKIlii MioIUIaCTUYHMX MeXaHi3MiB
(opmMyBaHHS HOUMIIACTUYHOTO OOJIIO B CITUHI.

Yepes 3 mHi Ha i npuiiomy Jlekcanriny® iHTeHCHB-
HIiCTh 00JBLOBOrO CHHAPOMY 3MeHIIIaca mo 4 OajiB 3a
BAIIL. IMamieHTKa 3Moriia 30UIbIIMTHA PYyXOBY aKTUBHICTb,
He 3a3Hayalouy Mpu LIbOMY MNOCUIeHHs 0oro. OqHak 30e-
pirasiicsl MoOOOBaHHS 1IOA0 MOCUJIEHHS 00JII0 B CIHUHI
(me3aganTUBHA MCUXOTJIACTUYHICTD), Y 3B SI3KY 3 UMM Ma-
LIiEHTKA YTpUMYyBaJlacsl BiJl BAKOHAHHSI pEKOMEHI0BAHOTO
KOMIIJIEKCY BIPaB JIiKyBaJIbHOI TiIMHACTUKH.

Jna Bepudikamii NTPOBITHOrO IATOreHETUYHOTO
HOILIMIENITUBHOTO TpUTepa MiJl peHTTeHiBCbKUM KOHT-
ponem B sgiBe KK3 BBemeno 2,0 ma 0,5% mpokainy.
[NlamienTka Big3Haumia perpec ippamioodoro 000
i JokanbHOI O6osouocTi B ainsgHUI JiBoro KK3 Ha 40
XBUJIMH, OAHAK TATHY4YUI Oifb y MONepeKOBOMY Bimmi-
JIi XxpeOTa 36epiraBcs. 111o6 He TONYCTUTU MOXKJIMBOTO
miane6o-edekTy, HACTYIMHOTO AHS MOBTOPHO B MiJISIH-
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Tabnuus 2. ImyHoricToxiMidyHe TUNyBaHHS N1i30¢pOpM MiO3UHY B M’a3i

BJIMI BJIMII
KoHTponb Binb y cnuHi KoHTponb Binb y cnuHi
Yactka, % 67 42 33 58
nrn, um? 3412 + 46 2744 +£79 3163 + 37 1571 +72*
BapiabenbHicTb, % 10,6 29,7 11,5 38,3

Mpumitkn: BJIM I i Il — Bos1okHa, O MICTSTb BaXkKi JIAHLIFOrN MiO3UHY «MOBIJIbHOro» abo «LUBUAKOIro» TUMY
BignosigHo; IMIIM — nnowa nonepeyYyHoro nepepisy BoNokHa. BapiabenbHicTb po3paxoByBasiu K BigHO-
LIEHHSI CTaHAapTHOrO BiAXWJIEHHS A0 CepeaHbOro 3Ha4eHHs MJIoLLi nonepeyYyHoro nepepisy. 3Ha4vyLyicTs
pPoO36ixHOCTel nepeBipsisan 3a gonomoroio t-kpurepito CTbiogeHTa; * — y nawieHTK nioLya rnonepeyHoro
nepepizy B M’s3i, LL|O BUNPsIMJISIE XpebeT, BiporigHo Biapi3HIETbLCS Big aHa/IOriYyHNX 3Ha4€Hb Y KOHTPOI,

p<0,05.

Ky niBoro KK3 BBemeno 2,0 ma 0,75% pomiBakainy.
JIBivi nocgaruyTuii perpec 60JbOBOTO CUHIPOMY BilIO-
BiJlaB TPUBAJOCTi Jii aHEeCTeTUKa, 10 3HAYHO 3HUXYE
MMOBIipHicTD TU1a11e00-e(EeKTY.

3 omsimy Ha Te, 10 30epiraeTbesl TYMUA MOMMPEHUN
OiIb y DUISHIII HAPOK, IO BiITBOPEHO ITiICUIIOETHCS IIPU
najbIanii M’s3a, SKU BUIIPSIMIISIE XpeOeT, misd Bepudi-
Kailii MiodacuialbHOro 00JbOBOTO CUHAPOMY IIPOBEACHE
yIbTPa3ByKoBe pociimkeHHs (Y3/1) mis BUsHauUeHHS «Hi-
MOI» 30HM BiZICYTHOCTi €XO-CUTHaJIiB y 30Hi Tpurepa. 3a
nanumMu Y3JI minrBepakeHa HasiBHICTh MiodacilialbHOTroO
Tpurepa. 3 METOI BUSIBJICHHSI CTPYKTYPHUX 3MiH Y CKe-
JIETHOMY M’$13i OYB IOCIIiIXKEHUIT CTaH OCHOBHOTO CKOPO-
YyBaJIbHOTO Oijika (Mio3MHY) i OiJIKiB CApKOMEPHOTO LIUTO-
ckejieTa (TUTHH i HeOys1iH) M’sI30BOT0O BOJIOKHa. JIJIsl ITbOTO
MiCJIST MiAMMcaHHs iHpOPMOBaHOI 3roa BUKOHAaHA 0i0TICis
MiodaciianbHOro Tpurepa, BeprdikoBaHOTO 3a JOTIOMO-
roro Y3/1.

IIpu MmopdosorivHoMy HocCIimKeHHi OionTaTy M’ s130BO1
TKAHWHM He BUSIBJIEHI O3HAKU JECTPYKIIil i 3amajabHOI iH-
dinbrpartii. IMyHoricToxiMiuHe TUITyBaHHS M’SI30BUX BO-
JIOKOH BUSIBUJIO TpaHC(opMallito Mio3MHOBOTO (heHOTUITY
B OiK 30UIbIIIEHHS YaCTKU M’S30BMX BOJIOKOH, IO MicC-
TSTh «IIBUJKi» BaxXKi JaHItoru Miosuny (BJIM) Il tuny
(ta6a. 2). [Ipu upomy iMmyHO(DIyOpECLIEHTHUI aHali3 Mo-
Ka3aB BiporigHe 3MEHIIEHHS po3Mipy BOJOKOH, IO MiC-
TITh «110BUIbHI» BJIM II Tty (ta6m. 2). Pesynsratu JCH-
reJjib-eeKTpodope3y BUSBUIM 3HUXEHHS BMICTY TUTUHY
(T1) it HeOyIiHYy— TriraHTChKUX OLIKiB CAPKOMEPHOIO 1M~
TOCKeJIeTa, 1110 OepyThb y4acTh y MiATPUMILI BUCOKOBITOPSIII-
KOBaHOI CapKOMEPHOI CTPYKTYPH i CKOPOTIMBOI 3AaTHOCTI
m’s13a. [Ipu upoMy 3HUKeHHsT BMicTy T1 cympoBoIXKyBa-
Jlocs 30iblIeHHSIM BMicTy T2-(parMeHTiB — TpPOIYKTiB
nerpanauii T1 BHaCIiIOK MiIBUIIIEHOTO TTPOTEOIi3y 1IbOTO
Oinka.

V uinmomy pesyabratd MopgojoriuHoro i mMopdo-
METPUYHOIO AOCHiAXEHb CBiluaTh MPO CTPYKTYpPHO-
(GyHKIIIOHAJbHY MepeOyaoBy M’s3iB, 3aJy4eHUX y MaTO-
JIOTIYHUI Tpoliec, — JAe3aJalTUBHY MiOIUIACTUYHICTh
MNpU HOLMILIACTUYHOMY OoJii B crivHi. BusiBiaeHi 3MiHu
3ajieXkaTh Bil piBHS (pi3MYHOI aKTMBHOCTI i MalOTh MO-
TeHIIiitHO 00opoTHMIi XapakTep [18, 19]. OrpuMmaHi naHi
MOXYTb OyTM BUKOPUCTaHI IJIs1 ONITUMI3allii pexXxuMy Ki-

He3UuTeparii — CTBOPEHHs YMOB 1Jisd pOopMyBaHHS afam-
TUBHOI MiOTIJTACTUYHOCTI.

Ha i tepanii JdekcanrinHoM® 25 mr 3 pa3u/mo0y mpoTsi-
TOoM 5 THIB Big3HA4YaJIMUCs 3MEHIIIEHHST BUPaXKeHOCTi 00JI0-
BOro cuHapomy 1o 1—2 6anis 3a BALLL, 36inbieHHS 00csTY
aktuBHUX pyXiB. [IpoBeneni ceancu KIIT i kinesureparrii
B TIOETHAHHI 3 aJIeKBaTHOIO aHAJITE31€10 TO3BOIIIN OO~
Jatu KiHe3udo0Oio. JJocarayTuii pe3yabTaT J03BOJUB 00-
mexutu teparito HIT3I1 m’arema qusvu. Kinesureparmis
BKJTIOYATa HaBYAHHS MPAaBUJIBHOTO BHUKOHAHHS PYXiB Y
npodeciiiHiii i modyToBiit chepax, GopMyBaHHS HABUYOK
YHUKHEHHS HEMiATOTOBJIEHUX PYXiB, OOTOBOPEHHS BUOO-
py I TeXHiKM BUKOHYBaHUX BIIpaB, HaBYaHHSI TPUIOMIB
CKaHIMHABCHhKOI XOAbOU. 3aBASIKM CHUCTEMHOMY ITiIXOIy
3pociia MPUXUIBHICTB 0 JIIKyBaJIbHUX BIIPaB, perpecyBaB
CTpax IIOAO IIporpecyBaHHsI BusBIieHUX mmpu MPT 3miH
xpe0Ta i MoxIMBOI iHBamian3amii. Yepes 14 mHIB TiKyBaHHS
(5 nniB mpuitomy Jlekcanriny®, ceaHCH JIiKyBaJbHOI TiM-
Hactuku i KIIT) Big3HaueHmit perpec 60JIb0BOr0 CUHIIPO-
MY B CIIOKOI, TIPX TPUBAJIOMY CTATUIHOMY HaBaHTaKeHHi
IHTEHCUBHICTh 0010 He mepeBuIlye 1—2 OaniB, malieHTKa
IIOJHSI BUKOHYE KOMILIEKC JIIKyBaJbHUX BIIpaB. ONTUMi-
3allisl eproHOMiIKKM PpOOOUYOro Miclisd JO3BOJIMIA 3MEHIIUTU
00JIbOBUI CUHAPOM i 301IBITUTA MPOAYKTUBHICTH POOOTH.

Jlo ocobiuBOCTEM MAHOTO KIIIHIYHOTO BUMAAKY Bil-
HOCUTBCSI TIOETHAHHS JIBOX MATOT€HETUYHUX MeXaHi3MiB
(opMyBaHHSI XpOHIYHOTO CKEJIETHO-M’SI30BOrO (HOLIM-
IJTACTUYHOTO) OOJII0 B CMIMHI: €3aAaNTUBHOI ICUXOTIIac-
TUYIHOCTI i MiOIJTACTUIHOTO IIPOIIECY B M 5131, IO BUIIPSIM-
Jsi€ XpebeT. MoxiuBa yJacTh y (popMyBaHHI 0OJIbOBOTO
CUHIPOMY B JaHOI MALliEHTKHU TAKOX Ae3a1alTUBHOTO HEli-
POTUIACTUYHOTO KOMIIOHEHTA, MPUCYTHHOTO B OYIb-SIKOMY
XpPOHIYHOMY OOJIbOBOMY CHUHAPOMi Yy BUIJISIAI 3MiHEHOI
HouuMienuii [6], mpote crocob6iB loro 06’eKTHBI3alil 3a-
pa3y Hac HeMae. K mKkepeaa HOUMIENTUBHOI iMITyIbcarlil
posmisinanucs Jie KK3 i MiodaciiiaibHa KpuTHYHA TOUKa
B M’$13i, 1110 BUMIPSIMJISIE XpeOeT. 3 MEeTOI0 KyIipyBaHHsI 00-
JIbOBOTO CUHAPOMY BUKOPMCTAaHUIN KOMIUIEKCHUM MiIxif,
1o BKiIoYaB KiHe3utepamito, KIIT, pamionanbHe 3He00-
JIIOBaHHS 3 BUKOPMCTaHHSIM JleKcanriHy®, JiKyBaJbHO-
IIaTHOCTUYHI iH’€KIIil MiCIIeBUX aHECTETHKIB, 110 T03BO-
JIMJIA TIOAOJATU KiHe3udOOito, 30LIbIINTA TTPUXWIBHICTh
TMALliEHTKHU IO TIPOBEICHOTO JIIKYBaHHSI.
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BucHOBKMU

JlikyBaHHSI CKeJIETHO-M $130BOT0 OOJIIO B CITMHI, OCOOJIMBO
XpOHIUHOTO, BUMAarae Bin (DaxiBliB 3HaHb B TAKUX TaTy3siX,
SIK HEBPOJIOTisl, peabiJliToJIOrisl, KiHEe310/10Tis, ICUXOoTepartis,
naroMopdoriorig. BaximmBo po3ymiti @isiosorito i 1maTto-
(iziosiorito 60110, 3HaTU GiOMEXaHiYHi OCOOJIMBOCTI PyXiB Y
pi3HUX Biidiax xpeOTa, MCHUXOJIOTIYHI 0OCOOIUBOCTI CIIpUii-
HSITTS OOJIIO i IOTO KOTHITUBHOI OLIiHKKM. PO3BUTOK i mormm-
OseHHsT PyHIaMEeHTAIbHUX 3HAHb IIPO MEXaHi3MU M’ SI30BOTO
CKOPOYEHHS SIK HaliBasKJIMBIIIIOI CKJIaI0BOI aKTUBHOIO PYXY,
X iHTerpallii 3 KJIiHiYHOIO MPAKTUKOIO TO3BOJISITH PO3PO0JIsI-
TU OUIbII e(eKTUBHI MeTOnU MpOoMiIaKTUKKU i JIiKyBaHHS
CKEJIETHO-M’SI30BUX OOJIbOBUX CHUHAPOMIB. 3aCTOCYBaHHSI
npernapaTiB 3 TPyMU HECTEPOIAHMX MPOTU3ANATbLHUX 3aC00iB
i3 CrIpUATIMBUM TIpodiieM Oe3MeKH, TakuxX K Jlekcanrin®,
CIIpUSIE IIBUIKOMY KYIipyBaHHIO OOJbOBOTO CHHIPOMY,
MiABUIIYIOUM JOBIpY MalliEHTa 10 JIIKYBaHHSI (KOMILUIAEHC).
OnnouvacHe 3actocyBaHHs1 KITT i kiHe3uTeparii y Bunagkax
XpOHIYHOTO HecreuudiuHoro (HOUMITIACTUYHOTO) OOJII0 B
CINHI JO3BOJISIE 3HAYHO ITOJIIMIIMTY (DYHKIIOHAIBHUN CTaH
XBOpOTO, K (bi3MYHUIA, TaK i ICHUXOJIOTIYHMI, CKOPOTUTHU
KiTBbKiCTh AHIB Hempale3aaTHocTi [20].

Konduikr inTepecis. He 3aspineHuii.
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D.O. Rozhkov, O.Ye. Zynovieva, I.M. Vikhliantsev, H.Z. Mykhailova, A.D. Ulanova, S.S. Popova, O.M. Barynov

Optimization of the management of a patient with back pain
(with clinical observation)

Abstract. In most cases, the main sources of back pain are the
structures of the musculoskeletal system, and the causes are their mi-
crotraumatization due to sudden unprepared movements, prolonged
stay in a static position, heavy physical labor. The task of clinical
and instrumental examination is to exclude specific causes of dor-
salgia. It is also important to present the results of the survey in an
accessible form, in particular to correctly interpret the data from
neuroimaging research methods. Adequate anaesthesia for acute
back pain, informing the patient about the favorable prognosis of the
disease and early motor activation are essential to prevent the transi-
tion of the physiological feeling of pain into the pathological pro-
cess — chronic pain syndrome. When dealing with chronic pain, the
interaction of specialists of different profiles in the multidisciplinary
team is required. Kinesiotherapy, ergotherapy, cognitive behavioural
therapy are the main methods of non-drug treatment for lower back

pain. It is recommended that the patient maintains the usual level
of physical activity and then increases it. It is necessary to teach the
patient to correctly perform movements in the social, professional
and domestic spheres, to explain how to avoid unsafe movements
that can provoke dorsalgia. The article presents the observation of
a female patient with chronic back pain. Success in treatment has
been achieved using effective anesthesia through rational selection of
non-steroidal anti-inflammatory drugs (Dexalgin), administration
of local anesthetics to overcome kinesiophobia, and a combination
of cognitive behavioural therapy, kinesiotherapy, and ergotherapy.
Keywords: acute and chronic musculoskeletal pain; musculo-
skeletal apparatus; myofascial pain syndrome; myosine phenotype
transformation; sarcomeric cytoskeleton proteins; non-steroidal
anti-inflammatory drugs; kinesiotherapy; ergotherapy; cognitive be-
havioural therapy

PoxkoB A.O., 3uHosbesa O.E., BuxasHues V.M., Muxavinosa I.3., YaaHosa A.A., lNonosa C.C., bapuHos A.H.

Bonpockl oNTMMMU3ALNN BEAEHNS MALUEHTA C OOAbIO B CNUHE
(C KAMHMYeCKNM HO6AI0AHuEeM)

Pe3tome. B GonbumHcTBE cilydaeB OCHOBHBIMM MCTOUHHMKAMU
00JI B CMUHE SIBJSIIOTCS CTPYKTYPhI OMOPHO-IBUTATEILHOIO arl-
mapara, a IpUIMHAMU — WX MUKPOTPaBMATU3AIUSI BCIICICTBUE
pPEe3KMX HETIOATOTOBJIEHHBIX ABVKEHUI, JIUTEILHOTO TpeObiBa-
HMSI B CTAaTUUECKOM TOJIOXKEHUM, TSIKEIOoro (pu3ndeckoro Tpyna.
3agayeil KIMHUKO-MHCTPYMEHTAJIbHOTO OOCJIEIOBAHMS SIBJISIETCS
HUCKITIOYeHUE CIeln(pUIeCKNX MPUINH Topcairui. BaxkHo Takxke
B JOCTYIHOI (hOopMe TpencTaBUTh Pe3yIbTaThl OOCIIENOBaHUS, B
YaCTHOCTH, TPAaBWJIBHO WMHTEPIPETUPOBATh JaHHBIE HEMPOBU3Y-
aJIM3allMOHHBIX METONIOB MCCIENOBaHUs. ANEKBATHOE 00€300J1-
BaHME TIPU OCTPOU 00U B criMHe, MHGOPMUPOBAHUE TIAITUEHTA O
OIarONPUSTHOM TPOTHO3€ 3a00JIEBaHUSI U PAHHSIS JBUTATENIbHAS
aKTMBU3aLMs YPE3BbIYAIIHO BaXKHBI JIs1 MPOGUIAKTUKA Tepexoaa
(U3UOIOrMYECKOTO YYBCTBA 0OIM B MATOJOTUYECKUI Mpollecc —
XpoHUYECKUit GosieBoit cuHmpoM. [Ipu oOpailleHWM MalueHTa C
XPOHUYECKOW 00JbI0 TpeOyeTcs B3aMMOIEICTBUE CIIELUATNCTOB
pa3Horo mpoduis B COCTaBe MYJbAMCUMUILUIMHAPHON Opurajbl.
Kunesurepanusi, sprotepanusi, KOrHUTUBHO-TIOBEIEHUECKAsI Te-
panusi — OCHOBHBIE METOIbI HEMEJIMKAMEHTO3HOTO JICYeHUS 60In

B HIDKHEH 4acTu ciuHbl. [1alieHTy peKoMeHayeTcs moaaepxKaHue
MPUBBIYHOTO YPOBHSI (PM3UYECKON aKTUBHOCTU C IMOCIEIYIOIIUM
ero mnosebilieHUeM. Heobxoaumo o0yuyuTh O0JIBHOTO MPAaBUIBHO-
MY BBITIOJIHEHUIO IBUKEHUN B COLIMATIbHOI, TPOdecCOHaNbHOM’,
OBITOBOI chepax, pa3bsiCHUTh, Kak M30eraTh HeOe30MmacHbIX ABH-
JKEHUI, KOTOpble MOTYT CIPOBOLMPOBAThH NOpcalrvio. B crarbe
MPeCTaBICHO HaOMIOAeHNE MALMEHTKU C XPOHUYECKOW OO0JIbi0 B
CrrHe. Ycrex B JISYeHUM ObUT NOCTUTHYT Onaromapst 3h¢ekTus-
HOMY 00€300JIMBaHMIO C TTOMOIIIBIO PAllMOHAIBLHOTO BBIOOpA He-
CTEPOUTHOTO MPOTUBOBOCIIATUTENLHOTO Mpenapara (Jexkcairun),
BBEJIEHUSI MECTHOTO aHECTeTUKA VISl TIPEOA0IeHUsI KUHEe3u(pooun
1 COYETAHUIO KOTHUTHMBHO-ITOBEAEHUYECKON Tepanuu, KHUHE3UTepa-
MU, PTOTEePaIiu.

Kitiouesbie ciioBa: oCTpasd U XpoHUYecKasd CKEJIETHO-MbILIeYHasd
00J1b; OMOPHO-ABUTATEbHBIN anmnapar; MuodacuuaaibHbId OoJe-
BOW CHHIpOM; TpaHchopMalus MUO3UHOBOTO (heHOTHUIIA; OeIKU
CapKOMEPHOIO LIMTOCKEJIETa; HECTEPOMAHBbIE IPOTUBOBOCIAIN-
TeJIbHbIE TTpenapaThl; KWHE3UTEparus; 9proTepanusi; KOrHUTUBHO-
MoBeJeHYeCcKast Teparnus
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Coracoclavicular Ligament Augmentation
at Clavicle Distal-Third Fracture Treatment

Abstract. Background. Type 2B clavicle fractures with conoid ligament rupture are considered unstable.
Although surgical freatment is recommended as the standard treatment modality for type 2B fractures, there
is no consensus about the type of operative freatment. Material and methods. 15 patients that diagnosed with
distal clavicle fractures, who underwent surgery for unstable type 2 fractures. Surgical freatment was done with
a distal clavicle anatomic locked plate augmentation (ZipTight™) at all cases. The mean follow-up period was
24 months (range 12-40 months). Results. Bony union was achieved at a mean follow-up of 8 weeks (range 6-10
weeks). The mean Constant score was 97 (range 92-100). There were no complications or no need to second
operation. Conclusions. The augmented fechnique reported here, provides early motion, increased stability
and anafomic healing compared to other conventional options.

Keywords: distal clavicle; fracture; type 2; surgery; anatomic healing, early motion

Introduction

Distal clavicle fractures account for 15 % of all clavicle
fractures [1]. Neer classified distal clavicular fractures into
three types according to fracture pattern and the relation-
ship of the fracture line to the coracoclavicular (CC) liga-
ments and acromioclavicular (AC) joint. Type 1: coracocla-
vicular ligaments intact; type 2: coracoclavicular ligaments
detached from the medial segment but trapezoid intact to
distal segment; type 3: intraarticular extension into the ac-
romioclavicular joint [2].

Type 2 divided 2 types according to conoid ligaments in-
jury. Type 2B fractures with conoid rupture as a part of the
CC ligaments are considered unstable. Unbalanced forces,
such as arm weight and muscle tractions on the fracture site,
are other factors in nonunion fractures of the distal third of
the clavicle. Conservative treatment for type 2B fractures
results in 22—50 % nonunion rates, with half of the non-
union cases being symptomatic [3].

Although surgical treatment is recommended as the
standard treatment modality for type 2B fractures, no con-
sensus has been reached on the type of the operative treat-
ment, which includes using sutures, slings, Kirchner wires,
CC screws, anatomic locking plates, tension band wiring,
Knowles pins, anatomic AC plates, and radius distal locking
plates [1, 3—8].

Several problems, such as implant failure and necessity
for hardware removal, are related to these methods. To our

knowledge, no comparative clinical study of these treatment
options has been conducted. One major issue to address is
that the distal fragment is small, communicated and cannot
accommodate enough (2—4) screws for fracture stability,
and the role of the CC ligament in this type of fracture is
usually underestimated whereas efforts are generally focused
on fracture stability.

Recently, some authors have advocated new plates with
CC ligament augmentation capabilities that were used to
increase fracture stability [9]. Venjakop previously reported
the treatment of an AC joint injury by a new CC ligament
repair technique [10].

Purpose: this study aimed to evaluate the clinical and
radiological results of type 2B clavicle fractures following
surgical treatment with an anatomical distal clavicle plate,
in addition to CC ligament augmentation using ZipTight™
technology.

Material and methods

We prospectively reviewed 15 patients diagnosed with
distal clavicle fractures who underwent surgery for unstable
type 2 fractures according to X-ray examination and Neer
classification from March 2009 to August 2012 (fig. 1). The
average patient age was 38 years (range 24—52 years). All pa-
tients were male; the right clavicle was injured in 10 patients
whereas the left clavicle was injured in 5 cases. Only patients
with acute surgical treatment (within 3 weeks of injury)
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Figure 1. 33 years man’s
shoulder AP X-ray image showing
that clavicle distal communicated

fracture

with an anatomic distal clavicle locked plate augmentation
(ZipTight™) and at least 1 year of follow-up were included
in the study. The average time from injury to surgery was 3
days (range 1—7 days). The mean follow-up period was 24
months (range 12—40 months). Eight patients were injured
in a cycling accident, five patients were injured in the ski,
and two were injured falling off a horse. All participants were
informed and informed consent form was obtained. Study
was approved by our Institutional Review Board.

Surgical procedures were performed under general anes-
thesia with the patient in the beach-chair position. A stan-
dard anterosuperior approach to the clavicle was used. Care
was taken to preserve the superior AC joint ligaments. After
identification of the fracture site, all hematoma and debris
were curetted and interposed soft tissue was removed. An
anatomic distal clavicle plate was applied under fluorosco-
py. Three or four screws were used to fix the distal part of
the fracture and at least three screws were used at the medial
part. The torn CC ligament was identified and reconstruc-
ted using a nonabsorbable suture. The bullet was placed in
the mid-aspect of the clavicle at ~ 35 mm from the end of
the clavicle over the plate. This location is midway for the
attachments of the conoid and trapezoid coracoclavicular
ligaments. Next, a 2.4-mm guide pin was drilled through
the clavicle and coracoid. When the position of the guide
pin was satisfied, a 4.5-mm ToggleLoc™ reamer was used to
drill over the pin through the clavicle and coracoid. After the
bone tunnels were prepared, the ZipTight™ fixation device
was passed through tunnels from the clavicle to coracoid.
The ToggleLoc™ button exited the bone tunnel coracoid,
and easily flipped onto the inferior side of the cortex. Zip
strands were pulled while maintaining tension on the round
top hat button down against the plate. After the round top
hat button was seated, a ZipLoop puller was used for final
tensioning of the device and was the rest of the incision was
sutured (fig. 2).

Figure 2. 33 years man’s postoperative shoulder
AP X-ray image showing that clavicle distal
communicated fracture that fixed anatomic plate
augmented ZipTight

Postoperatively, a sling was used for 10 days. Passive
range of shoulder motion began a couple of days after
pain was relived. Elevation of the arm above the shoulder
was prohibited for three weeks. Functional outcome of the
shoulder was evaluated using a Constant scoring system
[11]. Union was evaluated radiologically.

Results

Bony union was achieved at a mean follow-up of 8 weeks
(range 6—10 weeks) (fig. 3). The mean Constant score was
97 (range 92—100). There were no complications, such
as deep infection, nonunion or malunion. All patients
achieved satisfactory full range of shoulder motion. The
AC joint was observed, and remained reduced and normal
without any radiological degeneration findings in all cases.
Implant loosening was not seen in the plate or ZipTight™
device. Hardware removal was performed for prominence
in one case after the union was completed.

Discussion

Although surgical treatment is standard for type 2 frac-
tures, ideal surgical treatment continues to be controversial
[12]. The main issue regarding surgical treatment of type 2
fractures is union and early motion difficulties. Herein, we
evaluated union, complications and results in a case series
of patients treated with an anatomic plate augmented with
ZipTight™.

The distal clavicle fractures in both anatomy and posi-
tion upon evaluation; the distal fragment is located in the
posterior-inferior position due to attachment of the deltoid
and trapezius; the proximal fragment is both superior and
anterior due to the sternocleidomastoid and pectoralis ma-
jor muscles. Although this muscle is able to function, it is
difficult to open between the fractured fragments and re-
sults in a gap, causing the union issue. However, the main
problem is ruptured CC ligaments, which many authors
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Figure 3. 33 year’s man’s follow-up shoulder AP
X-ray image showing that achieved union clavicle
distal communicated fracture

neglect during surgery [3, 12, 13]. Based on the literature,
there are many surgical options for treatment of displaced
distal clavicle fractures due to the union problem, including
Kirchner wires, CC screws, anatomic locking plates, ten-
sion band wiring, Knowles pins, anatomic AC plates, radius
distal locking plates, and augmentation screw or sutures.
Despite the numerous techniques available, none method
has proven superior [12].

Upon examination of the history of surgical treatments,
Kirchner wires, Knowles pins and tension band wiring
were the most useful options initially. Klein and Shin re-
ported AC joint arthrosis treated with Kirchner wires or
Knowles pins [7, 14]. In addition, Wu recommends Kirch-
ner wires and Knowles pins when the distal fragment is
too small, but warned of the risk of migration of Kirch-
ner wire [3]. However, with technological developments,
locking plate technology has proven beneficial in fracture
treatment with poor bone quality, as well as for short seg-
ments [9, 17]. Since the distal fragment is generally too
small or comminuted for acute fractures, a new anatomic
locking plate was introduced [14, 15]. Multiple, divergent
and locking screws in the distal fragment have increased
pullout strength with use of an anatomic distal clavicle
plate. This is especially important if the fragment is small
or osteopenic. Andersen reported that use of multiple, di-
vergent locking screws in the distal fragment provided suf-
ficiently stable fixation [4].

Treatment of type 2 fractures is often difficult because
the distal fragment is generally very small, communicated
and cannot accommodate enough (2 to 4) screws for frac-
ture stability. Sajid reported two cases requiring revision
surgery due to plate pullout and AC joint dislocation in pa-
tients treated using a distal anatomic clavicle plate [15]. A
locking plate placed superiorly over the lateral end of the
clavicle did not adequately neutralize all forces acting on the
fracture site, which act predominantly to pull the fragment
inferiorly.

Many authors have used clavicula-coracal cannulated
screws, Knowles pins and coracoid suture augmentation to

increase fracture stability; however, with increasing stabi-
lity, it is sometimes disadvantageous because of the screw
fixation requires additional surgery to remove the hardware
caused by osteolysis [1]. Wang reported 12 % asymptomatic
CC heterotopic ossification with supported CC suture aug-
mentation [13]. CC ligament repair or reconstruction with
cerclage/Tightrope/button device/ZipTight/Dacron graft
for increased stability has been reported. Though these im-
plants aim to achieve AC joint dislocation without fracture,
Andersen reported similar results of a variety of non-plate
fixation techniques for distal fractures [4]. All of these me-
thods increase union rate and demonstrate similar results,
but have their own specific complications. Shin reported that
cutting the clavicle with TightRope leads to erosion of the
clavicle with sutures [7]. Neviaser showed successful results
with cerclage, but inadequate fixation for communicated
fractures [18]. Rieser demonstrated that the combination
of a locking plate with TightRope was superior to either
method alone following biomechanical evaluation [9]. In
this light, two important issues should be addressed: 1) acute
type 2b fractures are generally communicated and the distal
fragment is too small, and 2) this type of fracture also in-
jures the CC ligament. Therefore, the CC ligament should
be treated simultaneously with fracture treatment. When an
anatomical locking plate is chosen for surgery, ZipTight™
may also be applied over the plate to prevent clavicle com-
plications. This method proved successful (97 according to
the constant score system), and active motion started 3—4
weeks after the surgery. Madsen and Schliemann also re-
ported successful results of CC augmentation for distal cla-
vicle fractures [17, 19].

Conclusions

The augmented technique reported herein provides in-
creased stability and anatomic healing compared to conven-
tional methods. In addition to increased stability, this new
augmented technique provides early motion and allowance
of daily activities immediately post-operation, with no need
for a second procedure. We recommend augmentative CC
ligament repair techniques over the distal locking anatomic
plate for type 2 fractures.
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lMpogpecop HSU, BiaAIAEHHST OPTOMEAII TQ TOABMATOAOTIT MICbKOI AiKQPHI iMeHI AXkeMminst TaLiomy, M. CTamByA,

TypeyynHa

BiAHOBAEHHS A3bOGOMOAIGHO-KAIOYMYHOI 3B’13KM NMPU AiIKYBOHHI nepeAomMy
AUCTOABHOI TPETUHU KAKOYULi

Pestome. Axmyaavnicme. Tepenomu kmounti tury 2B i3 pospu-
BOM KOHIYHOI 3B’SI3KM BBaXKalOThCSI HECTAOLIBHUMM. XO0ua Xipyp-
riyHe JIiKyBaHHSI PEKOMEHIYE€ThCS SIK CTAaHAAPTHUI METOJI JTiKyBaH -
HSI epesIoMiB TUITY 2B, € InHO1 JyMKM 11010 BUOOPY OIIEPAaTUBHOIO
JIiKyBaHHST HeMmae. Mamepiaa ma memoodu. Y NOCTiIXEeHHs OyJIu
BKJIIOYEHi 15 Mali€eHTiB i3 1iarHO30M MepesoMy IUCTAbHOTO Bifl-
NTy KJIIOUUI, 5IKi TIepeHecId onepallilo 3 TPUBOIY HECTAOLIbHUX
MepesoMiB 2-TO TUITy. Y BCiX BUIAIKaX XipypriyHe JiKyBaHHS I1e-
pendavano BiTHOBIEHHS KJIIOYHII 32 JOTIOMOTOIO INCTaJIbHOI aHa-
TOMiYHOI1 6JIOKYyBaibHOT TuTacTUHKM (ZipTight™). CepenHiii mepion
CIIOCTEPEKEHHSI CTaHOBUB 24 Micsli (aianazoH 12—40 wmicsuis).

Pe3yavmamu. KictkoBe 3’eiHaHHsI OYJI0 TOCSTHYTE TIPU CEPETHBO-
MY TepMiHi criocTepexkeHHs1 8 THXHIB (nianasoH 6—10 TuxHiB). Ce-
penHiit 6an 3a mkasnoto Constant ctaHoBuB 97 (nianazoH 92—100).
Hisxux yckianHeHb a0 HEOOXiIHOCTI B MOBTOpHIil orepalii He
BimsHaueHo. Bucnoexu. OmcaHa B CTaTTi TeEXHiKa 3a0e3I1euye paH-
HE BiTHOBJICHHSI PYXOBOI AiSITTbHOCTI, OiIbIITY CTAOITBbHICTD 1 IIBUI-
11y aHATOMIUHY afarTallio MOpiBHSHO 3 iHIIMMU 3BUYAHUMU Ba-
piaHTaMM.

Kimo9oBi ciioBa: nucranbHuil Biiin Kiouni; nepeaoM; Tan 2;
XipypriyHe BTpyYaHHsI; aHaTOMiYHa perapallis; paHHsI pyXoBa aK-
TUBHICTb
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AOPOXXHbO-TPAHCNOPTHA TPABMA

HA POHI AAKOTOAbHOT IHTOKCUKALLIT

(KAIHIKO-eniAeMiOAOriYHUN OHAAI3
30 O3HOKOIO YYQCTI B PYycCi)

Pestome. AktyansHicTs. CTATTHO MPMCBSIHEHO MOOBAEMI AOLOXKHLO-TOAHCTIOPTHUX MOUroA (ATTT), siki CTAAUCS HQ GOHI
QAKOTOABHOI IHTOKCUKQLYIT, I3 [DO3BUTKOM TEXHIKI | HQYKM MPOTSITOM OCTOHHLOIO AECSITVPRIHYSI B YCIX KPQIHQX CBITY 300C-
AQ KIABKICTb MOCTROKAQAMX 3 TSOKKVMIA [TOAICUCTEMHMA MOLLKOAKEHHSIMU. HAMBIAbLL HOCTAMM MPUYMHAMA MOLLIKO-
MKeHb € AT AOPOXKHBO-TDQHCIIOPTHA TPABMQ, 3MAHO 3 BUCHOBKAMM BCECBITHbOI OpraHi3aLii OXOPOHM 3A0P0B’S,
€ OAHIEIO 3 OCHOBHWIX MPWYMH CMEPTHOCTI HAOCEAEHHST MPALIE3AQTHOrO BiKY. AeCSITUAITTSI 6e3rekiy AOPOXKHLOIO PyXy
(2011-2020 pp.), L0 6yn0 nporoaoLueHo OpraHizavieto O6 ' eAHAHMX HaLv, BKO3AAO HA T, LLO CAME MEANYHA 6E3-
MeKa AOPOXKHBOIO PYXy € HAMGIAbLL HOBGONIAOKD | CKAQAHOK ANS BURILLIEHHS MPOBAEMOKD. MeTa AOCAIAXKEHHS: B/BYM-
TV BIIAMIB QAKOTOABHOI IHTOKCUKQLYT HO OO CTABMH OTPUMAHHST MOLLKOAXKEHB 30 O3HAKOK YHQACTI B PYCI B [MOCTOOMKAQAMX
i3 MOAICUCTEMHMU MOLLKOAXKEHHSIMIM BHACAIAOK AT, Marepiaau Ta metoau. [100BeAEHIN HQYKOBUK PETOOCTIEKTVB-
HWI QHAAIZ 312 BUMQAKIB MOAICUCTEMHIMX MOLLKOAXKEHb Y MOCTOAXKAQAMX BHACAIACK AT, siki nepebyBaAm HQ AikyBAH-
Hi'y BisainerHi nonirpaBmy KniBCbKOI MICBKOI KAIHIHHOT AIKQIDHI LLBUAKOI MeandHOI acornomory B nepioa 2018-2019 pp.
Pe3yAbrartyt. [1OLLKOAXKEHHS BHACAIAOK AT BUHMKQIOTL Y 46 % OCI6, siki mepebyBatoTh Yy CTAHI QAKOTOALHOO CI1'SIHIHHSI.
ICHYE BIPOrAHQO 3QAEXKHICTL MOCTOAXKAQAMX BHACAIAOK ATI Bip, O3HAK HQSIBHOCTI GAKOrOAbHOI IHTOKCHKALL TQl yHQCTi B
PYCi. Y CTQHI QAKOrOAbHOI IHTOKCUKQLT BOAIT OTPUMQIOTh TOQBMY B 46,43 % BUMNQAKIB, riLuoxoam — y 52,53 %, nacaxku-
1 —y 31,43 %. [TOPIBHSIALHIK QHQAI3 PUNKY BUHUKHEHHST ASTAABHOIO PE3YALTATY B MOCTPOMKACQAMX BHACAIAOK AT 3
QAKOIOABHOIO IHTOKCUKALELD TQ 6e3 Hel | 30 O3HAKOKO yHACTI B PYCIi AOBIB, LLIO PUBUK BUHUKHEHHS ASTAALHOIO PE3YAb-
TQTY Y BOA|iB i3 HOSIBHICTHO QAKOrOABHOI IHTOKCMKQLLT GiAbLLIE HIXK Y 2 03K BULLIMK, HIDXK Y BOAIIB 6€3 Hel, | ctaHoBuTs 0,49.
BucHOBKKN. HQMOGIAbLLI KAIHIYHI PE3YALTATUBHI PU3KK BUHWIKHEHHST AETAABHOIO PE3YALTATY rnepebiry ToQBMQTUYHOMO
rpoLecy B MOCTROXKAQAMX BHACAIAOK AT, HE3QAEXKHO Big, HOSIBHOCTI QOO BIACYTHOCTI QAKOrOABHOI IHTOKCHKALYT, MO-
FOTb MILLOXOAN. TAKI PU3MKI MQIKOTb KPDUTUHYHE QOO0 KQTACTPOIYHE 3HQHEHHST. AAKOFOABHQ IHTOKCUKQLLST MIABULLYE PU3BUK
BUHVIKHEHHSI AETAABHOIO PE3YALTATY rnepebiry TOABMATUYHOIO MPOLECY B QKTUBHUX YHYACHUKIB AOPOXXHLOIO PyXYy (BOAIT
TQ MILLIOXOAM) TQ HE BIIAVMBAE HQ TAKUW PE3YALTAT Y MACUBHUX YHYACHUKIB PYXY (MACQXKMPM).

KAIO4OBi CAOBAL: AODOXKHEO-TPQHCIOPTHA MPMIOAQ; QAKOTOABHQ IHTOKCMKQILLST, TOCTDQMKAQAL O3HQKA YHQCTI B PYCi

Bcrtyn

13 pO3BUTKOM TEXHIKM i HayKMU TPOTSITOM OCTaHHBOTO
JEeCATUpPiudsl B yCiX KpaiHax CBiTy 3pocjia KiIbKiCTh MO-
CTPaKAATUX i3 TSKKUMU MEIMKO-CaHITApHUMM HacCJTiKa-
MU, HacamIlepel IOIIKOMKeHHIMU. HaliOinbim yacTumMu
MPUIMHAMM TTOIIKOIKEHD € TOPOXKHBO-TPAHCTIOPTHI MPH-
ronu (JATII). JlopoxxHbO-TpaHCHOPTHA TpaBMa, 3TiTHO 3

BUCHOBKaMu BcecBiTHBOI opraHizallii 0XopoHU 310pOB’s,
€ OJTHI€I0 3 OCHOBHMX ITPUYMH CMEPTHOCTI HACEJIEHHST TTpa-
LIE30ATHOTO BiKYy. JleCcaTUIIITTS 0e3MeKu JOPOXKHBOTO PYXy
(2011-2020 pp.), mo Oyao mporojoueHo OpraHizali€io
O0’epHannx Hariiit, BKazajao Ha Te, 1110 caMe MeIMYHa 0e3-
MeKa JOPOXHBOIO PyXy € HaWOiabll HAOOiIOoW i CKIIa-
HOI0 /U151 BUpillleHHSs TTpoosiemoro. [1pu 1iboMy BUpilllyBaTh
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JlaHy Ipo0sieMy HeOOXiTHO B KJTIHIYHMX Ta OpraHizaliiitHux
acrekTax 3 ypaxyBaHHSIM OCOOJMBOCTEH HalliOHAJTbHOI
CHCTeMU OXOPOHU 310poB’st YKpainu [3]. B YkpaiHi opo-
Ky dikcyerbest 10 200 TUC. TOPOXKHBO-TPAHCTIOPTHUX MPU-
rox. Tomy maHa rmpo6iemMa 0coOJIMBO aKTyaIbHa TSI YKpa-
iHuU, ne cMepTHicTh yHachinok JATII € nocuth Bucokoro ta
CTaHOBUTH Bix 4 10 5,5 Tric. Ha piKk [1, 2], Xxoua ocTaHHIM
4acoM BiIMIYa€ThCs MOBUIbHA TEHACHIIS 10 3HUXEHHS.
Taxox ciig 3ayBaxxuTu, 1110 0113bK0 40 THC. 0cib OpPOKy
TPaBMYIOTBCSI BHACJIOK JOPOKHBO-TPAHCIIOPTHUX TPH-
ron. Po3paxyHKoBuil KoedillieHT MPOrHO30BaHOI iHBaJIi-
nu3altii cTaHOBUTH 10 14 % [1]. TakuMm 4yuHOM, HagaHHS
MEIUYHOI JIOTIOMOTY TPaBMOBAaHUM YHACJIiIOK TOPOXKHbBO-
TPAHCTIOPTHUX MPUTOJ (32 MEIMKO-COLiaJIbHUMU HaCIi/I-
KaMH1) He MOXHa BU3HAUYMTHU 3amoBiabHUM [4]. Ha xamb,
OinbiIicTh MocTpaxaanux BHacaigok HTIT orpumyoTh
TpaBMYy B CTaHi aJIKOTOJILHOTO CIT’ STHiHHSI.

Meta OOCJIiIKEHHS: BUBYMTU BIUIMB aJIKOTOJBHOI iH-
TOKCHKaIIil Ha OOCTaBMHM OTPUMAaHHSI MOIIKOIXEHb 3a
03HAKOI0 YJYacCTi B pyCi B MOCTPaXKIAIUX i3 MOJICUCTEMHM -
MU TIOIIKOIKEHHSIMU BHACIIIOK JOPOXKHbO-TPAHCIIOPT-
HUX MPUTOJI.

MarepiaAam Ta meToamn

IIpoBeneHuii HaykoBUIf PETPOCIEKTUBHUM aHami3
312 BUMAAKiB MOJiCUCTEMHUX MOLIKOIKEHDb y MOCTPaX-
nanux BHacaigok ATII, gki nepeOGyBanu Ha JIiKyBaHHI
y BigaineHHi nojitpaBMu KuiBCbKOi MiChKOi1 KJAiHiYHOIL
JIiKapHi MBUAKOI MeAUYHOI qoromMoru B repiog 2018—
2019 pp. laHe mOCHimIKXeHHs MPOBOAMUIIOCS B MeXax Te-
HepaJbHOI CYKYITHOCTI sBumia B M. KueBi. Bukopucra-
HO PETPOCIEKTUBHUI, perpeCUBHUI, TUCTIEPCIMHUI Ta
paHTOBMI aHaJi3W BIAMMOBIIHO IO KPUTEPiiB Ta BUMOT
JI0OKA30BOi MEIUIIMHMU i3 3aCTOCYBAaHHSIM KOMIT IOTEPHUX
TEXHOJIOTIH.

PiBenb noxasosocti I1b Oxford.

Pe3yAbTaTU TA iIX OGroBOPEHHS

AHani3 maHux Taba. 1 rokasaB, 110 CITOCTEPIiraeThest
MeBHA 3aJIEXKHICTh MiXK O3HAKOI y4acTi B pyci Ta HasiBHiC-
TIO QJIKOTOJILHOI iIHTOKCHKAIIil B TTOCTPaXKIaJIMX BHACIIAOK
JIOPOKHBO-TPAHCIIOPTHUX TIPUTO, IIPUA LLOMY BUSIBIICHI
LiKaBi 3aKOHOMipHOCTi.

[Ticna po3nonisy rpyn 3a 03HaKOIO y4yacTi B pyci Ipy-
ra BOJIiB CTAaHOBWJIA Malike piBHO3HA4YHY MUTOMY Bary
B 3araJbHOMY MacCHBi MOCTpaXIaJMX i3 HASIBHOIO aJKO-
TOJIbHOIO iHTOKCHKaIIi€wo Ta 6e3 Hei (12,50 ta 14,42 % Bin-
MOBiNHO). 3 iHIIOro OOKY, Y TpyIi MOCTpaXxnaanux BOIIiB
aJIKOTOJIbHY iIHTOKCHKaLIio Manu 46,43 % ocib, To6To Maii-
JKe MoJoBUHA. TakoxX Jyxe 1iKaBUM BUSIBIISIETBCS Te, IO
IMMTOMA Bara B IpyIli IIOPiBHSIHHS BOAiIB IPAaKTUYHO OJHA-
KOBa B OCi0 3 aIKOToJIbHOIO iHTOKCcHKalie (27,08 %) ta
6e3 Hei (26,79 %).

TakuM yMHOM, BOJil € OOHMMU 3 HaOIIbII Hebe3Mmey-
HUX YUYaCHUKIB JIOPOXXHBOTO PyXy CTOCOBHO HasIBHOCTI aJi-
KOTOJIbHO1 iHTOKCHKALIii.

Haii6inpiroio 3a MMTOMOIO Baror IpyIoio 3a 03HAKOIO
yuacTi B pyci € rpyna mimoxomis. IX mokasHMK THMTOMOI
Baru cTaHoBUTH 50,54 %. [Ipuuomy B CTaHi aJKOTOJIBHOT
iHToKcmKallii mepedyBanu 52,53 % mocTpaxmajinx aaHoi
rpynu, 1o Binnosinae nmokasHukam 26,60 ta 24,04 % y 3a-
raJpbHOMy MacuBi. TakoX BiZMi4a€ThCsI JOCTaTHHO BEIMKA
Pi3HULIS B MUTOMIl Ba3i B rpyrax 3 aJIKOrOJIbHOK iHTOKCU-
Karieto. Tak, y IpyIli 3 aJIKOroJbHOI iHTOKCHKALII€IO Mi-
LIOXOIY CTAHOBIATh 57,64 %, a B rpyIi 6e3 Hei — 44,64 %,
T00TO Ha 13 % MeHIIe B aGCOMIOTHOMY 3HaYeHHI iIHTEHCUB-
HOTO MoKa3HuKa abo Ha 22,55 % — 6a30Boro piBHSI.

[Macaxxupy B cTaHi alKOroJbHOI iHTOKCHKALlil, SIKi TI0-
crpaxknanu BHacmigok ATII, cranosunu 31,43 % Bim ma-
CHBY TaHOI TPYIX 32 O3HAKOIO YYacTi B PyCi, 10 BiIIoBimae
MMOKa3HUKY 3araabHoro Macusy 7,05 %. Takox y rpyi, 110
copMoOBaHa 3a 03HAKOIO aJIKOTOJIbHOI iHTOKCHKallii, maca-
JKMpPU 3 HasIBHICTIO aJIKOTOJIbHOI iHTOKCHMKAIlil CTAHOBWIX
15,28 % Bin MmacuBy nocTpaxaanux 1a 28,57 % — 6e3 Hel.

Jlyxe iHTepeCHUM BMSIBUJIOCS PO3PAaXyHKOBE CITiBBil-
HOIIIEHHSI MiX MOKa3HUKOM IMTOMOI Baru B 3araJlbHOMY
MacHBi Ta B MacHBi aJKOroJbHOI iHTOKcUKalii. Tak, 1
BOZI1B JaHW1 TTOKa3HUK cTaHOBUB 1,01, mis minmoxois —
1,14, nna nacaxupiB — 0,68. TakuM YMHOM, BapTO 3ayBa-
JKWTH, 110 HAMOIIBII YaCTO B CTaHi aJIKOTOJBbHOI iHTOKCH-
Kallii mepeOyBaoTh ITIIOXOAU, HAa APYTOMY MICLli — BOJii,
a Ha TPETbOMY — TMacaxkKupH.

BuieBuknaneHe, 6e3cyMHiBHO, HETaTUBHO BILIMBA€E Ha
0e3MeKy JOPOKHbOTO PYXY.

3 orisiay Ha BUIIEBUKIIAACHE MM OLIHWIMA pe3yabTar
nepebiry TpaBMaTUYHOTO MPOIIECY B MOCTpaXKIaaux 3 aj-
KOTOJIbHOIO iHTOKCUKalli€to Ta 6e3 Hei.

Tabnuus 1. AHania po3noainy MacuBy, L0 BUBYaABCSl, 32 O3HaKOIO y4acTi B pycCi
B pe3y/sibTaTUBHUX rpynax

i MocTpaxpani MocTpaxpani 3aranbHum
MexaHi3m 3 aNIKOroJibHOIO IHTOKCUKALEID, 0e3 aNKoroJsibHOI iIHTOKCUKAaLLT, MacuB,
BUHUKHEHHS n=144 n=168 n=312
TpaBMU
%* %** %*** %* %** %*** %
LTI Bogin 12,50 27,08 46,43 14,42 26,79 53,57 26,92
AT niwoxin, 26,60 57,64 52,53 24,04 44,64 47,47 50,64
LTI nacaxump 7,05 15,28 31,43 15,39 28,57 68,57 22,44
Ycboro 100 100 100

Mpumitkn: * — nuToMa Bara nnocTpaxagasux y 3arajibHoOMy Macusi; ** — nUTomMa Bara rnoctTpaxagaanx
3a 03HaKOI0 aJIKOroJibHOI iHTOKCUKauii; *** — nuTomMma Bara nocTpaxXpaasnx 3a 0O3HaKoIo y4acTi B pyCi.
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JlaHi 111010 PO3MOily MOCTpaXKAaIUX Y Pe3yIbTaTUBHUX
rpymnax 3a 03HaKo yJacTi B pyci HaBeJieHi B Ta01. 2.

Haii6inbur TSoKKUM HaCiIKOM JOPOXHBbO-TPAHCIIOPT-
HOI IPUTOJIU € CMEPTh MOCTPAXKIATHUX.

AHaji3 gaHux Ta0J. 2 CBiMYWUTHL MPO Take: ITO-IIEpIle,
PO TOCUTH BUCOKY 3arajbHy JIETaIbHICTh, 1110 CTAHOBUTH
39,74 %; mo-npyre, PO CYTTEBY AMbEPEHITIAIliI0 PO3MTOIi-
a1y yuacrti B pyci. Tak, Boaii craHoBnsTh 33,51 % y macusi
onyxanux i e 14,58 % — y macuBi nomepinx. Hasra-
ku, mimoxoau — 52,08 % y macuBi momepaux ta 44,15 %y
MacHBi Oy>KaauX. 3HaYHO MEHIIIA Pi3HUIIS B MaCHBIi maca-
xupiB: 22,34 % craHoBwIM omyXaii ta 19,44 % — momepiii.

BomHouac y MacuBi BomiiB omyxai craHoBuiau 75 %, y
MacuBi MiLIoxoiB ix 0yJo 52,53 %, nacaxupis — 60 %.

Taxum YMHOM, BiIMiYa€eThCsI CYTTEBA IMCUTIALLISI XapaK-
Tepy pO3MOIiy 3a pe3yJbTaTUBHOIO O3HAKOIO B Ipynax 3a
03HAaKOIO y4acTi B PyCi, 1110 Ja€ MiIcTaBy BBaXXaT O3HAKY
YJacTi B pyCi pM3UKCTBOPIOIOUNM (DaKTOPOM.

BignoBigHO 10 BMILIEBUKIAAEHOIO HaMM OYyJiO0 po3pa-
XOBaHO Ta SIKICHO OLIiHEHO KJIiHiUHi pe3yJbTaTUBHI pr3u-
KA BUHUKHEHHS JIETAJILHOTO pe3yJibTaTy Iepediry Tpas-
MaTUYHOTO IIpoliecy B IocTpaxmanux BHacaimox TII,
MOB’SI3aHUX i3 PU3MKCTBOPIOIOYMM (haKTOPOM O3HAKU
y4acTi B pyci. [laHi HaBeneHo B Ta01. 3.

Takum yuHOM, HaOiUIbIIMUI pu3uK 3aruHytd B ATII
MaloTh miloxoau (KatacTpoiuHUM pU3UK), Ha APYro-
MY PAaHTOBOMY MicClli — macakupu (KpUTUYHUI PUBKK), a
HaliMEHIIMI — BOJIi.

OpHak JiJ1s1 BU3HaUYEeHHSI pU3MKiB HaMU OyJia MpoBeeHa
OLIiHKA TaKUX I'PYIT 32 03HAKOIO HASIBHOCTI aJIKOTOJIbHOT iH-
TOKCHKaIIii abo ii BiZICyTHOCTi.

JlaHi 010 pe3yIbTaTiB PO3MOILTY MOCTPaXKIaINX BHA-
crigmok JTII i3 HagBHICTIO aJIKOTOJBHOI iIHTOKCHKAIIil 3a
03HAaKOIO yJacTi B pyci HaBeIeHO B Ta0JI. 4.

Jlani Tabj. 4 MO3BOJISIIOTH CTBEPIXYBATH, IO CHO-
CTepiraeTbcsl OMCUIMALLS MOCTPAXIAIUX i3 HASABHICTIO

Tabnuus 2. AHani3 poanoginy nocTpaxaannx sHacaigok [Tl 3a o3Hakoro y4acTi B pyci
B pe3ysibTaTUBHUX rpynax

O3Haka Opayxani, Momepni, 3aranbHuii Macus,
yuacTi n=188 n=124 n=312
pr0| %* %** %*** %** %*** % Ri

OTN Bopin 33,51 20,19 75 14,58 6,73 25 26,92 2
LTI niwoxin, 44,15 26,61 52,53 52,08 24,04 47,47 50,64

OTM nacaxuvp 22,34 13,46 60,0 19,44 8,97 40,0 22,44 3
Ycboro 100 60,26 100 39,74 100

TMpumiTkn: * — nUTOMa Bara NocTpaxXaasaunx y pe3ysibTaTUBHIA rpyni; ** — nuToma Bara rnocTpaxagaamx
y 3arasibHOMy MacwuBi; *** — nuToma Bara nocTpaxxaasinx 3a 0O3HaKoIo y4acTi B pYCi.

Tab6nunusa 3. Bnine pu3ankcTBOPIOIOYOro pakTopa o3Haku y4acTi B pyci Ha BUHUKHEHHS J1IeTaJlbHOIro
pe3ynbrarty B nocTpaxaganux BHacnigok 4TI

yq;)c:?rri'asl(:yci LR xapal?'ll':;:?nu Ka L
Bogin 0,33 CyTtTeBun 3
Miwoxig 0,90 KatactpodivyHnin 1
Macaxup 0,67 Kpuntnaxui 2

Ta6nuusa 4. Anania poanoginy noctpaxganux sHacnigok 4TI i3 HasBHICTIO ankorosbHoOi iHTOkcukauii
3a 03HaKOI0 y4acTi B pyci B pe3ynbraTuBHUX rpynax

MocTpaxaani 3 anKorosbHOIO iIHTOKCUKaui€lo, n = 144 3aranbHuii
O3Haka - : MacuB,
y pyci
%* %** %*** %**** %* %** %*** %**** %
OTN sopiwn 36,11 8,33 18,06 66,67 18,06 4,17 9,02 | 33,33 27,08
AT niwoxig, 44,45 10,26 22,22 38,55 70,83 | 16,35 | 35,42 | 61,45 57,64
OTI nacaxup 19,44 4,48 9,72 63,64 11,11 2,55 5,56 | 36,36 15,28
Ycboro 100 23,07 50,00 100 23,07 | 50,00 100

TMpumiTkn: * — NUTOMa Bara nocTpaxagasnx Big rpynv 3a pe3yssTaTtomM riepebiry TpaBmMaTu4dHOro rnpoLecy
i 03HaKoI0 yyacTi B pyci; ** — nuToMma Bara nocrpaxagasnx Big 3arasibHOro MacuBy nocTpaxagannx; *** —

nuToMa Bara nocTpaxaanauvx Big rpynu 3 aJIKkKorosibHoro IHTOKCUKaUi€lo;

n kkkKk

— NMATOMa Bara nocrtpaxpga-

JINX 3a O3HaKOIO y4acTi B pyci B pe3y/ibTaTUBHUX rpyrax Ha oOHi asikorosibHoi iHTokcukauii.
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aJIKOTOJILHOI IHTOKCHKAIlil 3 ypaxyBaHHSIM TOTO, IO
JIeTaIbHICTh cTaHOBUTH 50 %, 110 3HAYHO MEHIIE 3a
3araJbHuil MacuB. Tak, y CTPYKTypi MacuBy OmyXka-
JIUX 3 aJIKOTOJIbHOIO iHTOKCHMKAIli€I0 BOJil CTAHOBJSITh
36,11 %, mimoxonu — 44,45 % i HaliMeHIIIe Macaxmu-
pu — 19,44 %. Taka X TeHACHILiSI PO3IOAiITY CIIOCTEePi-
raetbcs cepel nomepaux. OnHak 3 Oorjisily Ha Irpynu 3a
03HaKOI0 y4yacTi B pyci BapTo 3ayBakKMTH, 110 BOIii o1y-
KYIOTh Y 66,67 % Bunaakis, mimoxoau —y 38,55 %, na-
caxupu —y 63,64 %. Taka qucurnaliist XapakKTepUCTUKU
PO3MOIiTY M03BOJISIE BUBHAUYUTU HAsIBHICTb aJIKOTOJIb-
HOI iHTOKCHKAaIIii SIK MeBHOIO0 MipOI0 PU3MKCTBOPIOIO-
quii hakTop, 10 MOETHYETHCI 3 PU3UKCTBOPIOIOYUM
¢daKTOpOM yyacTi B pyci.

Ha mincraBi BullieBUKIaAeHOro Hamuy OyJi0 BUBHAUEHO,
pO3paxoBaHO U OLIIHEHO Pe3yJIbTaTUBHI PU3MKU BUHUK-
HEHHs JIETAJIbHOTO DPe3yJbTaTy Mepediry TpaBMaTUYHOTO
npotiecy B nocrpaxnanux BHacigok ATII Ha doHi anko-
rojibHOi iHTOKcHKaliii. JlaHi HaBeaeHo B Ta0. 5.

Taxum YMHOM, MOXHa CTBEpP/KYBaTH, 1110 Ha (hOHI aji-
KOTOJIbHOI IHTOKCHUKAIIil HalOLIbIINIT pU3UK BUHUKHEHHS
JIETAJIbHOTO Pe3yJIbTaTy Mepebiry TpaBMaTUIHOTO MPOLECY
B rioctpaxaanaux BHacaimox A TII maroTe mimmoxoau (pu3nk

KatacTpodiuyHuii), Ha IPyroMy Miclli — nacaxxupu (pusuk
KPUTUYHMI), Ha TPETbOMY — BOJIl (pU3UK CYTTEBUIA). Of1-
HaK Xoya SIKiCHi XapaKTepUCTUKU 30iraloThbCs 3 TAKUMU B
3araJlbHOMY MAacCHBi, KUIbKiCHI MOKAa3HUKW B ITacaXKupiB i
BOZIi1B € 3HAYHO OLTBLINMMU.

3 MeTol0 MpOBeNeHHSI 00’€KTUBHOI Ta PETEIbHOI I10-
PIBHSITBHOI OLIIHKY PU3UKIiB MU IIPOAHAJIi3yBaIv PO3ITOILT
nocTtpaxnanux BHacaimok JTII 6e3 ankoromnbHOI iHTOKCH-
Kallil B pe3yJIbTATUBHUX TpyMax 3a 03HAKOIO y4acTi B pyci.
Jani HaBeneHi B Ta0I1. 6.

V pesynbTati aHami3y AaHUX, 10 HaBeAeHi B TaOI. 6,
MOXHa HiTU TaKUX BUCHOBKiB. Y 3araJbHOMY MacHBi
JIAHOI TPYMU JIeTaNbHICTh cTaHOBUTH 30,95 %. Haiibinbm
4acTO MOMUPAIOTh Mimoxonn — 46,16 % Ta macaxkupu —
38,46 %. BomHouac oayxyiothb 82,22 % BoaiiB, 68 % rmi-
moxomiB i 58,33 % macaxupiB. Takuii xapakTep QucHIIa-
11i1 pO3MO/Iily MAaCUBY TTOCTPAXKIAINX TO3BOJISIE BBAXKaTU
03HAaKy y4acTi B pycCi B ITocTpaxkaaanux 0e3 03HaK! ajJKo-
TOJIbHOI iHTOKCHKAllil pU3MKCTBOPIOIOUYMM (haKTOPOM BH -
HUKHEHHS JIETAJIbHOTO Pe3yJibTaTy nepediry TpaBMaThy-
HOro Ipoliecy B moctpaxnaaux BHaciaimok JATII. Hamu
BU3HAYEHO, pO3PAaXOBaHO W OLIIHEHO pe3yJbTaTUBHI
PU3MKU BUHUKHEHHSI JIETAJbHOTO pe3yabTaTy TepeOi-

Tabnuuys 5. AHani3 KniHiYHUX pe3ybTaTUBHUX PU3UKIB 3a O3HAKOIO y4acCTi B pycCi B MOCTPaXKgaanx
3 aJ/IKOroJibHOIo iIHTOKCUKaLjieto

yq:c?rri'aal(:yci LA xapal?TI:;:?:TuKa L
Bogin 0,49 CytTeBun 3
Miwoxizg, 1,59 KatactpodivyHnii 1
Macaxup 0,57 KpntnyHunin 2

Ta6auusa 6. Anani3 poanoginy noctpaxganux sHacnigok 4TI 6e3 ankoronbHoi iHTOKcukayii
3a 03HaKOI0 y4acTi B pycCi B pe3ysibTaTUBHUX rpynax

MocTpaxxaani 3 ankorosbHOIO iHTOKCUKaUi€, n = 144 3aranbHuii
OsHaka ; -
: Opyxani, Momepni, Macus,
yuact] ne116 n= 52 n=168
y pyci
%* %** %*** %**** %* %** %*** %**** %

OTMN sogijn 31,90 11,87 22,02 82,22 15,38 2,56 4,76 17,78 26,79
AT niwoxig, 43,97 16,35 30,36 68 46,16 7,69 | 14,29 22 44,64
OTMN nacaxwp 24,13 8,98 16,67 58,33 38,46 6,41 11,90 | 41,67 28,57
Ycboro 100 37,2 69,05 16,66 | 30,95 100

TMpumiTkn: * — nuTOoMa Bara nocTpaXkaanux Big rpynv 3a pe3yJsibTaTtoM rnepeobiry TpaBMaTUyHOro npouyecy
¥ O3HaKOIO y4YacTi B pyci; ** — nuTOMa Bara noctTpaxgasux Big 3arajibHoro MmacuBy noctpaxagasux (n =312);

*** — nuTOoMa Bara nocTpaxkganux Big rpynu 6e3 ankorosibHoi iHTokcukadii (n = 168);

* Kk k Kk

— nurtoma Bara

nocTpaxxaasmx 3a 03HaKOIO y4acTi B Pyci B pe3yibTaTUBHUX rpynax 6e3 asikorosibHoi iHTokcukauir.

Tab6nuua 7. AHani3 KniHiYHNX pe3ybTaTUBHUX PU3UKIB 32 03HAKOIO y4acTi B pyci B nocTpaxxgaanx
6e3 asKorosibHOI iHTOKCUKaLii

ngci?iK:yci R xapal?;:;:i'm Ka L
Bogain 0,21 CyTtTeBun 3
Miwoxig 0,47 KatactpodivHnin 2
Macaxwup 0,71 Kputnynumin 1
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Ta6nuusa 8. MopiBHANbHWIA aHaNi3 PU3NKY BUHUKHEHHS JIETaJIbHOro pe3ybTaTy B MOCTPaXA[AAINX
BHacnigok ATl 3 ankorosbHO iHTOKCUKaLi€O Ta 6e3 Hei Ta 03HaKoIo y4yacTi B pyci

MocTtpaxaani MocTpaxaani
3aranbHuiA Macus 3 aNIKOroJibHOIO 6e3 ankorosibHOT

03"'3'(? iHTOKCUKaUi€Elo iHTOKCUKauLil
y4acTi - - -

B pyci SikicHa SlkicHa SlkicHa

Pu3unk | xapaktepuc- | PaHr | Pusuk | xapakrepuc- | Panr | Pusuk | xapakrepuc- | PaHr
TMKa THKa TMKa

Bogain 0,33 CyTtTeBun 3 0,49 CytTeBun 3 0,21 HecytteBui 3

. . KaTtacTtpo- KaTtacTpo- o
Miwoxia, 0,90 DidHIN 1 1,59 DidHIN 1 0,47 CyTtTeBui 2
Macaxwup | 0,67 Kputnynmin 2 0,57 Kputnynumn 2 0,71 Kputnyxmin 1

Ty TPaBMaTUYHOTO MPOLECY B MOCTpaxkAaaInX BHACTiIOK BucHoOBKM

JTII 6e3 ankoroabHOI iHTOKCHKAIIii (Ta0II. 7).

AHani3 pe3yabTaTiB 1aHOi TabIulli BKa3ye Ha Te, 110
HaAWOINBIINK PU3UK BUHMKHEHHS JIETAJILHOTO pe3yJibTa-
Ty mepediry TpaBMaTUYHOTO IIPOLIECY MalOTh MacaxKupu
(pU3UK KpUTUYHUI), HAUMEHIIUI — BoMii (pU3UK HECYT-
TeBuit). Ilinmoxonu MarOTh CYTTEBUIN PU3UMK BUHUKHEHHS
JIETAIbHOTO PE3yybTary.

Mu 3aiiicHUIM NOPiBHSIBHUI aHasi3 BUHUKHEHHS Jie-
TAJIHOTO Pe3yJbTaTy B mocTpaxnaaux BHachaigok ATII y
3araJJbHOMY MacHBi 3 HasIBHICTIO aJIKOTOJIbHOIT iHTOKCUKa-
il i 6e3 Hei Ta 03HAKOIO YJacTi B pyci (Tadir. 8).

AHaJti3 taHux tabsi. § 103BOJISIE BCTAHOBUTHU TaKi 3aKO-
HOMIpPHOCTI: TTOKa3HUKM KIIHIYHUX PEe3yJIbTaTUBHUX PHU-
3UKiB mepebiry TpaBMaTUYHOTO IIPOLIECY B MOCTPAXKIATIIX
BHacigok JATTI i3 HasgBHICTIO aJIKOTOJIbHOI iIHTOKCHKALIii €
BUILIMMU B aKTUBHUX YYaCHUKIB pyXy — ITiIlIOXO/iB Ta BO-
NiiB TpaHcnopTy. Tak, pu3MK BAHUKHEHHS JIETAJIbHOTO pe-
3yJbTaTy y BOJIiIB i3 HAsIBHICTIO aJIKOTOJbHOI iHTOKCUKAILILil
OisibIlle HiXXK y 2 pa3y BUILMIA, HiXK Y BOAI1B 0€3 aIKOroJIbHOT
iHTOKcuKallii, i craHoBuTh 0,49, 1110 BU3HAUAE SKiCHY Xa-
PaKTepUCTUKY PU3UKY K CYTTEBY IMPU TOMY, 10 Y BOJIiB
0e3 aJIKOroJIbHOI iHTOKcuKamii — HecyrTeBa (0,21).

VY nitoxoiB 3 aJIKOrOJIbHOIO IHTOKCUKALIIE€I0 TOKA3HUK
PU3UKY CTAaHOBUTH 1,59 — kaTtacTpodiuHuii, 1110 Oijblie
HiX y 3 pa3u mepeBUIIYE MOKA3HUK YYACHUKIB pyxy 0e3
aJIKOTOJIbHOI iHTOKCcHKalii — 0,47, TOOTO PU3UK € CYTTE-
BUM, 1110 Ha 2 SIKiCHi KaTeropii HYXK4e, HiX Yy MIIIOXOAiB 3
JIKOTOJIbHOIO iIHTOKCUKAIII€IO.

[TacuBHi y9acHMKM pyxy — Tacakupu MalTh KPUTUYU-
HUI TTOKa3HUK PU3MKY Y BCiX MacuBax i3 JIOCUTh He3Ha-
YHUMM KOJIMBaHHsMU TTokazHuka (0,57—0,71).

Taxkox BapTo 3ayBaXKUTH, 1110 OCHOBHU I BHECOK Y BU3HA-
YEeHHi MOKa3HUKa JIETAIbHOCTI B MACUBI MalOTh MOKA3HUKU
PM3UKY B ITOCTPaXKIAIMX 3 aJIKOTOJIbHOIO iHTOKCUKAIII€IO.

3 orisiay Ha BUILEBUKJIAAEHE MOXHA IiMTU BUCHOBKY,
110 aJKOToJbHA IHTOKCHUKAIliSl 3HAYHO ITiIBUILYE PUIMK
BUHUKHEHHS JIETAJbHOTO pe3y/abTaTy Mepediry TpaBma-
TUYHOTO Mpolecy cepen mocTpaxaanux BHacaimok JTII
B aKTMBHMX YYaCHUKIB pyXy — BOJIiIB TPaHCMOPTY Ta Ili-
mwoxoniB. [IpyyoMy BIUIMB aJKOTOJBHOI iHTOKCUKALlii Ha
BKa3aHUIi repedir TpaBMaTUYHOTO MPOILIeCYy B MACUBHUX
YYIaCHUKIB PyXy, TOOTO ITacaXkMpiB TPAaHCIIOPTY, HeBepudi-
KOBaHO.

1. IMomkomxenHss BHachinok JTIl BuHMKaOTH Yy
46 % ocib, sKki mepeOyBalOTh y CTaHi aJKOTOJbHOTO
CII'SIHIHHS.

2. Icnye BiporimHa 3aJeXHiCTh ITOCTpaXKAaJIMX BHACIi-
nok JTII Bim 03HaK HAIBHOCTI aJKOTOJIbHOI iHTOKCUKALIil
Ta y4yacTi B pyci.

3. HaiiGinblni KIiHIYHI pe3yJbTaTUBHI pU3MKU BUHUK-
HEHHSI JICTAJIBHOTO pPe3yJIbTaTy Iepediry TpaBMaTUYHOTO
npoluecy cepea nocrpaxaanux BHacaigok A TIT He3anexxHO
BiIl HasIBHOCTI a00 BiICYTHOCTI aJIKOTOJIbHOI iHTOKCHKAIIil
MaroTh Timoxoau. Takuii pu3nk Mae KpuTuyHe abo KaTa-
cTpodiuyHe 3HaUYCHHSI.

4. AJIKOTroJIbHA iHTOKCHKALIiS iABUIIYE PU3UK BUHUK-
HEHHS JIETAJIbHOTO DPe3yJibTaTy Tepediry TpaBMaTU4yHOTO
MpOIIeCy B aKTUBHUX YYaCHMKIB JOPOXKHBOTO PyXy (Bomii
Ta MILIOXO/IM) Ta HE BIUIMBAE HA TAKWIA pe3yJIbTaT y MacUB-
HUX YUYaCHUKIB pyXy (macaxupu).

Konduikr inTepeciB. ABTOpu 3asBISIOTH TIPO BiICYT-
HiCTh KOH(ITIKTY iHTEepeCiB IPU MiATOTOBIII JAHOI CTATTi.
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Road traffic injury associated with alcohol intoxication
(clinical and epidemiological analysis based on traffic participation)

Abstract. Background. The article is devoted to the problem of
traffic accidents that occurred against the background of alcohol
intoxication. With the development of technology and science
over the past decade, the number of victims with severe multisys-
tem damage has increased worldwide. The most common causes
of injuries are traffic accidents. According to the WHO, road traf-
fic injuries are one of the leading causes of death among people
of working age. The UN Decade of Road Safety (2011—2020) has
indicated that road safety is the most painful and difficult issue to
address. The purpose of the study was to examine the impact of
alcohol intoxication on the circumstances of injuries based on the
participation in traffic in victims with multisystem injuries due to
traffic accidents. Materials and methods. A scientific retrospective
analysis of 312 cases of multisystem injuries in road accident vic-
tims who were treated in the Polytrauma Department of the Kyiv
City Clinical Ambulance Hospital in 2018—2019 years. Results.
The injuries due to road accidents occur in 46 % of people who

are intoxicated. There is a probable dependence of road accident
victims on the signs of alcohol intoxication and participation in
the traffic. In a state of alcohol intoxication, drivers are injured in
46.43 % of cases, pedestrians in 52.53 %, passengers in 31.43 %.
The comparative analysis of the risk of death in victims of accidents
with and without alcohol intoxication and based on the participa-
tion in traffic proved that the risk of death of drivers while intoxi-
cated is more than 2-fold higher than in drivers without alcohol
intoxication and is 0.49. Conclusions. Pedestrians have the greatest
clinically effective risks of fatalities in the traumatic process, re-
gardless of the presence or absence of alcohol intoxication, such
a risk is critical or catastrophic. Alcohol intoxication increases the
risk of a fatal traumatic process in active road users (drivers and
pedestrians) and does not impact this result in passive road users
(passengers).

Keywords: traffic accident; alcohol intoxication; victims; sign of
participation in traffic

lypbes C.E.", KywHup B.A.2 Cauwmk C.I1.7, [bebeHtok B./.3

TocyAQpPCTBEHHOE YHPEXAEHNE «YKDQUHCKNM HQYYHO-MPAKTUHECKM LIEHTP SKCTOEHHOM MEAMLIMHCKOM NMOMOLLM
U MEAMLIMHBI KATACTPOG MUHNCTEPCTBA 3ALABOOXPAHEHMST YKOQMHBI», I, KMeB, YKpauHa

2VIHCTUTYT roCyAQPCTBEHHOIO YrPQBAEHMS M HQYYHBIX UCCAEAOBAHUM MO MPQAXKAQHCKOM 3aLumTe, . Knes, YkpaunHa
3ByKOBUHCKV FOCYAQPRCTBEHHbBIVI MEAVLIMHCKY YHUBEPCUTET, I, YepHOBLIbI, YKpauHQ

AOPOXXHO-TPAHCMOPTHAS TPABMA HO GPOHE AAKOTOABHOWM MHTOKCUKALUMKU (KAMHUKO-
3MNAEMUOAOTMYECKUIN AHOAU3 MO MPUSHAKY YYACTUS B ABMIKEHUN)

Pesiome. Akmyaavnocms. Ctatbs nocpsuieHa npo6ieMe 10pox-
HO-TpaHCMOpPTHBIX npouctiectsuit (JITII), koTopsie npounsonuiu
Ha (oHe alKOToJbHOI MHTOKCUKAUUKU. C pa3sBUTHEM TEXHUKU U
HayK{ B T€YEHUE TIOCIIETHETO NECATUIETHS BO BCEX CTpaHAX MUpPa
BO3POCJIO YNCIIO TMOCTPAABIINX C TSKEJIBIMU TTOJUCUCTEMHBIMA
nospexaeHussMu. Hanbosee yacTeiMy MpUUMHAMU MTOBPEXACHU I
sapisitorest JATTI. JlopoxXHO-TpaHCIIOpTHAs TpaBMa, COTJIACHO BbI-
BomaMm BcemupHOIl opraHM3annu 3ApaBOOXpaHEHUS, SIBISETCS

OITHOW M3 OCHOBHBIX MPUYNH CMEPTHOCTH HaCEJICHUS TPYAOCIIO-
cobHoro Bo3pacTa. JlecsiTunerre 6€30MacHOCTU TOPOXKHOTO JABU-
xeHus (2011—-2020 rr.), KoTopoe 0bL10 TpoBo3rialieHo OpraHu-
3anueit O6bequHeHHBIX Hanmii, ykaszano Ha To, YTO UMEHHO Me-
MUIIMHCKAast 6€30MacHOCTh JOPOKHOTO ABMXKEHUS SIBISETCS HaU-
6oJice HaboOJIEBIIEH U CIOXKHOM [UIst peleHus: mpodsemoit. Ifean
UCCAe008aAHUS: VI3YIUTh BIMSIHUE aJIKOTOJIbHON WHTOKCUKALIMU
Ha 00CTOSITENTbCTBA MOJTYYEHUS TMOBPEXIACHUI TI0 TIPU3HAKY yda-
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CTUS B ABUKEHUU Y TIOCTPAABILINX C TIOJIMCUCTEMHBIMU TTOBPEX-
neHusMu B pesynbrate ATI1. Mamepuaast u memodst. IlpoBeneH
Hay4YHbI PETPOCNEKTUBHbIN aHanu3 312 ciiyyaeB MOJUCUCTEM-
HBIX TOBPEXIEHU y mocTpanaBiux B pedynbrate JTTI, kotopsie
HaXOAWINCh Ha JICYEHUU B OTAEJEHUM TMOIUTpaBMbl KueBcKoii
TOPOACKON KIMHUYECKON OOJBHUIIBI CKOPOW MEIUILIMHCKOMN IO~
mouu B niepuoa 2018—2019 rr. Pezyasmamot. TloBpexneHus B
pesynbrare JITIT BosHuKawoT y 46 % null, KOTOPbIE HAXOISTCS B
COCTOSTHUU aJIKOTOJIBHOTO OTibsiHeHUs1. CyIIecTByeT 1OCTOBEpHas
3aBUCUMOCTh TocTpanaBiux B pesynbrate ATII or mpusHakos
HaJIM4Ksl aJIKOTOJbHON MHTOKCUKALMU M Y4aCTHsI B IBUKCHUU.
B cocTosiHUM aJIKOTOJbHOW MHTOKCUKAIMKU BOIUTENIUA TIOJy4at
TpaBMy B 46,43 % ciyyaes, rnemexoasl — B 52,53 %, maccaxu-
pbol — B 31,43 %. CpaBHUTEJbHBIN aHAIN3 PUCKA BOSHUKHOBEHUS
JIETaJbHOTO McXoJa y nmoctpafaBiux B pedynabrate JTII ¢ anko-
rOJIbHOW MHTOKCHUKAIMEel U 6e3 Hee W O MPU3HAKY Y4acTus B

JBUXKEHUM I0Ka3aJl, YTO PUCK BO3HUKHOBEHMUSI JICTATIBHOTO UCXO-
Jla y BOJIUTENIC ¢ HATMYMEM aJIKOTOJbHOW MHTOKCHUKAIIMU OoJiee
yeM B 2 pa3a Bblllle, YeM Y BoauTeeii 6e3 Hee, u coctaisiet (0,49.
Bbt6odbi. HaubGosbiiie KIMHUYECKUE DPE3YJbTATUBHbBIE PUCKH
BO3HUKHOBEHUSI JIETATbHOIO MCXOJa TEYCHUS] TPaBMATUUECKOTO
npoiiecca y nocrpagaBiiux B pesyiabrate ATII, HezaBucumo ot
HaJIn4yuss UJIN OTCYTCTBHSI AJIKOTOJIbHOM WHTOKCUKALM, UMECIOT
nemexonbl. Takue pUCKU UMEIOT KPUTHUYECKOE MJTH KaTacTpobu-
yeckoe 3HaueHue. AJIKOTOIbHAsE MHTOKCUKALIMSI TIOBBIIIAET PUCK
BO3HUKHOBEHUSI JIETATLHOTO MCXOJa TEYCHUS] TPaBMaTHUUECKOTO
npolecca y akTUBHBIX YUaCTHUKOB IOPOXKHOTO NBUXKEHUS (BOAU-
TEJIM U TMELIeXO/Ibl) ¥ He BIUSIET Ha TAKOW Pe3yJIbTaT Y MacCUBHBIX
YYaCTHUKOB JIBUKEHUSI (ITACCaKUPHI).

KiroueBble CJI0BA: 10pOXHO-TPAHCIIOPTHOE TTPOUCIIECTBHE;
AJIKOrOJIbHasA MHTOKCHUKALVsA,; IMOCTPpaAaBIIME,; TIPU3HAK YYaCTUS B
JBUKEHUU
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Makoronyyk A.B.", beacmeptH tO.O.2, ATaMAHYyK N.€.?
"BIHHULIbKMV HOLIOHQABHW MEAVNYHUA YHiBEpCcuTeT iM. M.I. Mnporoea, m. BiHHWLS, YkpQiHa
’HayKkoBO-AOCAIAHWV IHCTUTYT peabiniTauii oci6 3 iHBaAiaHICTIO (HHAK BHMY im. M.I. lMnporosa),

M. BiHHWLSI, YKpQiHQ

MicueBe 3acTOoCYBAOHHA MyCcKoOMeAY
B AiKYBOHHI NMALLIEHTIB 3 OCTEOAPTPO3IOM
KOAIHHOIoO Cyrao6a

Pe3stome. Y crarri HaBeaeHi AQHI AITepaTypm TA PE3YALTATU BAQCHOTO CIOCTEPEXKEHHST LL[0AO €(EeKTUBHOCTI
1Q 6e3rneyHoCTi npenapary Myckomea KpeM y AiKyBAHHI NALEHTIB 3 OCTEOQPTPO30M KOAIHHOIo cyrmoba. Y
AOCAIAXKEHHS BKAKOYMAM 20 XKIHOK (CepeAHiv Bik — 62 pOKn). AN3QAMH AOCAIAXKEHHST BKAKOYAB KAIHIKO-pEeHTre-
HOAOrYHE OBCTEXXEHHSI XBOPMX TQ QHKETYBAHHST 3Q AOMOMOIror OnnuTyBAAbHUKA WOMAC TQ Bi3yQAbHO-QHQ-
AOrOBOI LLIKAAM HQ MOYATKY AIKYBAHHSI, Yepe3 7 Ta 14 Ai6 3acToCcyBAHHSI Myckomea kpemy. Myckomea Kpem
3QCTOCOBYBQBCSI MICLEBO SIK KOMIMOHEHT @i3ioTepQneBTUYHUX MPOLEAYP Y CKAQAI KOMMIAEKCHOIo KOHCep-
BAQTUBHOIO AiIKYBQHHSI. [TICASI 3QBEPLLUEHHSI KYPCY AiKYBAHHSI BIiAMIYQAOCS BiDOTAHE 3MEHLUEHHS] IHTEHCUBHOCTI
60AbLOBOrO CUHAPOMY TQ 3HUXKEHHST CyMApPHOro iHaekcy WOMAC B nQuUi€HTIB i3 MiCLiEBUM 3QCTOCYBAHHSIM
Myckomea Kpemy. TaKoXX CrocTepirarocsl GiAbLL BUPQXKEHE 3MEHLUEHHS MnoTpebu B HECTePOIAHUX MPOTy-
3QrNAAbHUX NPENAPATAX Y NALIEHTIB OCHOBHOI rpyrnu. byaa rnpoAeMOHCTPOBAHA 6e3reyYHICTb TQ epeKTvB-
HiCTb npenaparty Myckomea KPeEM Y AiKYBAHHI MALIEHTIB 3 OCTEOQPTPO30M KOAIHHUX CYAOBIB, LLO MPOSIBASI-
AOCSI BMEHLUEHHSIM BUPQAXKEHOCTI GOALOBOIrO CUHAPOMY TQ MOAIMLLIEHHSIM YHKLIOHAABHOI QKTUBHOCTI TAKMUX

MALiEHTIB.

KAIOYOBiI CAOBQ: 6inb, OCTEOQPTOO3 KOAIHHOIO CYIM06Q; AIKYBAHHS, pi3ioTeparnesTvyHI npoLieAypu

Bctyn

binb € ogHUM i3 MPOBIAHUX CUMITTOMIB OiJBILIOCTI 3a-
XBOpIOBaHb OTOPHO-PYXOBOTO amapary, y TOMY YMCIi i
octeoaptposy (OA) [1, 7]. 3HauHy yacTKy B CTPYKTYpi
00J110 TIPY TpUBAJIOMY Iepediry ocTeoapTpo3y CTaHOBUTH
miodacuianbauii 60ab0Buil cuHapoM (M®BC). YuciaeHHi
JaHi ToBOpsATH Ipo Te, 10 MMDBC 3a cBO€O MOLIKMPEHICTIO
cepen 00JILOBUX CHHAPOMIB IIOCiIa€e Apyre Micle, moCTy-
MavuCh JIKIIE FTOJJOBHOMY 00JIIO.

Ha xanb, pocuTh 3HayHa KiJIbKICTb JliKapiB
MOB’SI3YI0Th OiJIb i3 YUM 3aBroJHO, TiJILKU HE 3i CTAHOM
M’s130BOi cucTeMu. MoXHa Juile AUBYyBaTUC, 110 da-
XiBIIi, SIKi MalOTh CIIpaBy 3 IMATOJOTI€I0 KiCTKOBOI CHC-
TEeMU, 3BEPTAlOTh HEIOCTaTHHO yBaru Ha IMaTOJOTil0
M’sa3iB. He3Baxarouu Ha Te mo M®PBC He € eTaibHUM
3aXBOPIOBAHHSIM, TPUBAJIO iCHYIOUMI OiJlb Pi3KO MOTip-

LIY€E TIpale3AaTHICTh Ta SIKiCTh XXUTTSI, CIIPUSIE PO3BUTKY
NIeTIPECUBHUX CTaHiB [8].

M®BC — mnojieTionoriuHe 3aXxBOPIOBAHHS, OCHO-
BHUMU IPUIMHAMHU SIKOTO € TOCTPi Ta XpOHIUHi TpaB-
MU M’SIKUX TKAHWH, TpUBaji M’I30BO-TOHIYHI peaxirii
BHACJig0OK BepTeOpPOTeHHOI MmaToJjorii, BicliepalbHOI
naTtojorii Ta, 0co0JMBO, KOMOiHallii BUIEBKa3aHUX
dakrtopiB. Ilpu ocreoapTpo3i npuunHoro MDBC
€ TpuBaauii Oinb, 110 NMPU3BOAUTH A0 BUHUKHEHHS
M’SI30BO-TOHIYHOTO CUHIPOMY — CHUHIPOMY OOJIO-
YOTo M’SI30BOr0 CIa3My, SIKMl XapaKTepU3YETbCS
JIOKQJIbLHUM 0O0JIeM y MeXax CIla3MOBaHOTO M’si3a.
bonicamit m’a3oBuit cnazm mpu OA poO3BUBAETHCS
BHACJIiZOK BIUIMBY OioMeXaHiYHUX (IIOCKOCTOMICTD,
BapycHa/BajbrycHa aedopmallisi oci HUXHBOI KiH-
LiBKW, aCUMETPisl JOBXUHU Hir, MOPYIIEHHS MOCTaBU
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xpebTa, CUHIPOM TinmepMoOiIbHOCTI CYria00iB TOIIO)
i 3amanpbHMX YMHHUKIB. boxicHMiII M’sg30BuUil cma3m
MOXe OYyTHM OOYMOBJIEHUI i ICUXOJTOTIYHUMU YMHHM -
KaMM, TaKUMU K TpuBora i ctpec. Po3Butok Goiic-
HOTO M’$I30BOrO crha3My 0araTo B 4OMY MOB’SI3aHUI 3
CeHCUTHU3alliel0 M 130BUX HoLULenTopiB. CeHCUTU30-
BaHi HOLIMLIENITOPU CTAIOTh IXKEPEJIOM MOCUIIEHOI ade-
PEHTHO1 HOIIMLIENITUBHOI iMIyJbcallii, YyHACTiA0K 4OTO
MiABUIIYETHCS 30yAIMBICTD HOUMIENTUBHUX HEW-
POHIB y CTPYKTypax CIIMHHOTO i TOJOBHOIO MO3KY.
IligBuieHHS 30yAIMBOCTI HOUUIENITUBHUX HEMPOHIB
Yy CTPYKTypax LleHTPaJbHOT HEPBOBOI CUCTEMU BUKJIU-
Kae pedJIEKTOpHY aKTHUBallil0 MOTOHEHPOHIB y Bim-
MOBiIHUX CETMEHTaX CIIMHHOI'O MO3KY i CKOPOYEHHS
M’a3iB. Hamani et (pakTop cTa€e mMpUUYMHOIO XPOHiUu-
HOro 00J1bOBOTO CUHAPOMY, OCKIiJIbKK M’SI30BUI CITa3M
NPU3BOAUTH 10 CTUMYJSLil 00JbOBUX PELENTOPiB ca-
moro M’si3a. IlpumnyckarmoTh, 110 B M’s13i GOpMYIOTHCS
TPUTEPHI TOUKHU, SIKi MIiCTSIThb MHOXHWHHI JIOKYCH CEH-
CUTH3AIIil, IIIO0 CKJIamaioThCcs 3 OOJHOTO ab0 JeKiJIbKOX
CEHCUTU30BaHUX HEPBOBUX 3aKiHUYeHb. BuHMKae Tak
3BaHE MOPOYHE KOJIO: 0ilb — M’SI30BMM cIla3M — II0-
culieHHs1 60110 — nocuiaeHHs MOBC [9].

IIpoBinHy poab y JiKyBaHHI MiodacuiaJbHOI MMaTo-
JIoTii Bimirpae menuuyHa peabdinitaitis. s BiTHOBISHHS
Mpaie3aaTHOCTI Ta MOJIMIIEHHS SKOCTi XUTTS B TAKUX
MAalli€HTiB 3aCTOCOBYIOTh TaKi METOAW JIIKYBaHHS: Me-
IMKAMEHTO3HY Teparito, @dizioreparneBTUYHi MeToau
nikyBaHHs, JIOK, nmikyBaabHUI MacaxX Ta MaHyaJbHY
Tepartito.

JlikyBanbHa ¢i3KyabTypa Mpu 0CTe0apTpo3i Ma€e CBOI
ocobauBocTi. BrpaBu moBuMHHI OyTHM cHpsMoBaHI Ha
3MillHEHHsI M’513iB 0e3 30i/IblIeHHsI HaBaHTaXXEHHS Ha
CYr1000Bi moBepxHi. Pyxu He mOBMHHI OyTU HAATO iH-
TEHCUBHUMM, OOJIOUMMU, iX OOCSIT cilif 30iJblyBaTu
MOCTYNOBO 1 BUKOHYBATH B MOJIOKEHHI Jiexkauu abo cu-
JST9U.

JlikyBanibHa (i3Ky/JIbTypa NOKJIMKaHA poO3B’sa3aTu
TaKi 3aBIaHHS:

— 3MEHIIUTU OOJBOBUI CUHAPOM i HaOpsSIK 3a pa-
XYHOK aHTaJTiYHUX MO03, YCYHEHHSI OChOBUX HaBaHTa-
KEeHb, aKTHUBi3alii meprupepruIHOro KpoBoooiry;

— npodiakKTyBaTu M’ sI30BY aTpodiro, KOHTPAKTypU;

— npodisakTyBaTu pO3BUTOK Aedopmalliii Cyrioois;

— MiATPUMYBATH, 10 MOXKJIMBOCTI, i 301JIbIIYBAaTH 00-
CSIT pyXiB y CyIJ100i;

— 3MILIHUTHU 3B’SI3KOBO-M’SI30BUI amapar cyrjio0iB
HMXXHIiX KiHIiBOK, MOTMEPEKOBO1 i CIAHUYHOIT AiJISTHOK;

— TpeHyBaTH (PYHKIIiIO OMOpPH;

— TpeHyBaTH (QYHKIIiI0 XOIbOU;

— CTBOPUTHU aJIcKBAaTHUHN PYXOBUI CTEPEOTHUII;

— BHUXOBATHU BOJIbOBI SIKOCTi i MiATPUMYyBaTH IICUXO-
eMOILIHUI TOHYC.

IIpu npusHauenHi JIOK ciig mam’gratu, 1110 BU-
KOHaHHS BIIpaB yepe3 0ib € HenmpunycTUMuM. Takox
NpOTUMNOKa3aHi iHTEHCUBHI TpeHYBaHHS. IHTeHCUB-
HICTh HaBaHTaXXEHHS I 4Yac 3aHIThb MOBUHHA OYyTHU
HIKYOIO Bif cepeaHboi ab0 cepelHbOI0 (BU3HAYAETHCS
IHOUBigyaIbHO 3 OIJISIAY HA CTAaH Malli€HTa).

B okpemux Bumamkax e@eKTuBHaA cucCTeMa MaH-
JKETKOBOTO BHUTATYBAaHHS, JIIKyBaHHS TOJOXEHHSM,
a TakKoX MexaHoTepamis, y TOMY 4YHuCJIi pobOTu30-
BaHa [4].

Pazowm i3 nikyBanmbHOIO (Pi3KyJIBTYpOIO0 HEOOXiTHO 10~
TPUMYBATUCSI BUMOT OPTOTIEIUYHOTO PEXUMY:

— 3HUXEHHS MacH Tifa;

— 3MiHa c()OPMOBAHOTIO PYXOBOTO CTEPEOTHUILY;

— HaBYaHHS CIleliaJlbHUX (Di3MYHUX BIpaB i3 BUKO-
PUCTaHHIM CaMOJOTNIOMOTH;

— BUKJIIOYEHHS PYXiB i3 MiABUILEHUM HABAHTAaXEH-
HSIM Ha CyTJI000BUIA Xps;

— 3axuCT cyrao0iB Mia yac IIOJEHHOI PyXOBOi akK-
TUBHOCTI. Hampukian, ciiig yepryBaTu mepiogn pyxoBoi
aKTUBHOCTI 3 BiIMOYMHKOM (Hampukian, xoasba — 20
XBUJIMH, BiglmouynHOK — 10—15 XBUINWH); CUAITH HA BU-
COKOMY CTiJIblli, MiZHIMaTHUCS 3a JOIOMOIOIO PYK; ITif-
KJIagaTu M’SIKi DOAYIIKM ITif KOJiHHi CyrioOu B MOJIO-
JKEHHI JIexKauu i Cuassun);

— opToleAuyHa Kopekllis (creuialbHi ¢ikcaTopu
IUTSE KOJIIHHUX CYTJI00iB, BUKOPUCTAHHS TEXHIUHMUX 3a-
co0iB peabifiTallii — xonb0a 3 TPOCTUHOIO, MUJULISIMU).

[IpoTroka3zaHUMU € HOCIHHS BaXXKUX IPEAMETiB,
OChOBI HaBaHTaxXeHHS Ha Cy[IoO, TpuBajia XoIb0a,
B3YTTS Ha BUCOKUX ITim0opax, ¢ikcoBaHi IMTO3U CUISIIN B
HU3bKUX Kpicjiax, HaBIPUCSIAKM, HOTa HAa HOTY.

KomnekcHe mMOKpoKOBe CUCTEMATUUHE JTIKyBaHHS
3 BUKOPUCTAHHSIM JIiKyBaJIbHOI (Pi3KyAbTypH Ta JOTPU-
MaHHSM OPTOMNEAUYHOTO pEeXUMy, iHAMBIAYaTbHUN
OiaxXia 10 XBOpHUX, SIKi CTpaxaaloThb Big ocTeoapTpo-
3y, JO3BOJISIE YMOBUIBHUTU NPOTPECYBaHHS 3aXBO-
pIOBaHHS, 3aMO0irTHM iHBaJigAHOCTI i 30eperTu sIKicTh
XUTTS [1].

®dizioTepaneBTUYHI METOAM JIIKYBaHHSI JO3BOJSIOTH
3HAYHO PO3IIMPUTHU JIiKyBaJdbHi MOXJIMBOCTI Ta ITif-
BUIIUTUA e(PeKTUBHICTh MEIMKAMEHTO3HOI Tepamii. ¥
Mepury yepry 1e MOXJIMBE 3a paXyHOK BIUIMBY Ha BCi
roysioBHi JaHku natoreHesy M®BC: 6isb; HAKOTIMYEH-
Hs HEJOOKHMCHEHMX IPOAYKTIiB y CIIa3MOBaAaHOMY M 53i;
BJacHe M’S30BMIA clla3M, OOYMOBJICHUI MiKpOLUPKY-
JISITOPHUMU Ta M’S30BO-TOHIYHUMU MOPYUIEHHSIMU;
rnmopyieHHs (QYHKIIT MarHiii-KajJbli€eBO1 MMOMITU TOIIO.
EdexTuBHicTh 3acTocyBaHHS (pisioTepartii 3aJeXUThb
BiJl TPbOX FOJIOBHUX YMHHUKIB — BUJY, METOJY Ta MicC-
1151 3aCTOCYBaHHS (Di3MUYHOTO YMHHUKA 3 ypaxyBaHHSIM
COMAaTUYHOTO CTaHY MalliEHTa HAa MOMEHT IMPU3HAYCHHS
JIiIKyBaHHSI.

Jlns po3cnabieHHsI clla3MOBaHUX M’SI3iB 3aCTOCO-
BYIOTh Macax, I’IM0oKe 1i moBepxHeBe 3irpiBaHHs (Te-
MJoBi arutikauii, iH@payepBOHEe BUIIPOMiHIOBAaHHS,
KOPOTKOXBMJIBOBY ab0 MiKpOXBUJIBLOBY HiaTepMilo).
MicueBa arurikalisi MiIBUINY€E KPOBOTIK B ypaxeHii
30Hi, 3MEHIIye Oiib i M’SI30BUIl ca3Mm, BUKJIMKAE 3a-
rajbHe po3ciiabneHns [12, 14]. [linBuiieHHs KpOBOTO-
Ky B M’s13aX CIIpUSIE eJiMiHallil MeTaboJiTiB (MOJTOYHOT
kucioru, CO, Tomo) i npunusy axepen eHeprii (O,,
r10Ko3a Tomo). KpiM Toro, moBepxHeBe 3irpiBaHHS,
BIUIMBAIOYM Ha HEPBOBI 3aKiHYEHHS, BUSIBIISIE cela-
TUBHY 1 3HeOomwoBanbHy agito. Ille ogHuM MexaHi3-
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MOM po3cjabjieHHs M’S3iB 3a JOMOMOTIOI0 arJjikallii €
3MEHIIEHHS 30yIJIMBOCTI HEPBOBO-M’SI30BUX BEPETEH.
[MpusHavaroTh arutikailii Topd’siHo1 rpsi3i (Temmepary-
pa 38—42 °C), napadiHy i1 o30kepuTy (TemMmIiepaTypa
50—55 °C) — 10—15 npouenyp Ha ypaxkeHUil cyrjiod
a00 Ha YacCTMHY Tija, 110 BKJIOYAE ypaxeHi Cyrjioou.
Armikamii Tps3i, 030KepuTy i mapadiHy MmoKasaHi
xBopuM 3 OA I—II cranii 6e3 cuHOBITY a00 3 He3Ha-
YHUMU HOTO MposiBaMU, NPU BUPAXKEHOMY 00JIbOBOMY
CUHApOMi, mpojidepaTUBHUX SBUIIAX, pedIeKTOp-
HUX 3MiHax y M’si3ax cKejeTa. IX He 3aCTOCOBYIOTb
MpM 3HAUYHUX 3MiHax y cyriobax, ypaxeHux OA, Bu-
paXXeHUX SBUIIAX CUHOBITY, a TaKOX MPU ilIeMiyHil
XBOpoOi cepls, rinepToHiuHiil xBopoOi [I1b—I111 cranii,
HEIOCTaTHOCTI KPOBOOOITY, BApMKO3HOMY PO3IIMPEH-
Hi BeH, 3axBoptoBaHHi cynuH [IHC, rocrpomy i xpo-
HivHOMY HedpuTi 1 Hedpo3i Tomo [§].

3 orjisiay Ha Te 110 M’SI30BUIA CIa3M € OIHUM i3 JAXe-
pea 600 i IpUUMHOI0 oOMexXeHHs (DYHKIIil CYyriI00iB y
xBopux Ha OA, 1Oro yCYHEHHSI Ma€ BeJIMKe 3HAUeHHS B
JIiKyBaHHi Ta peabimiTawuii xsopux Ha OA [3].

Tomy asist ycyHEeHHSsT M’s130BO-TOHIUHOTO KOMITOHEH-
Ta, a oTXe, i KoHTpoJ1o M®PBC 1iaKoM JOTiYHUM € 3a-
CTOCYBaHHSI MiOpeJIaKCaHTiB SIK CUCTEeMHO, TaK i y (pop-
Mi rejiro, Masi, Kpemy.

€1MHUM MPEeJICTaBHUKOM i€l IPYyIMu MpernapariB, sKi
Ha ChOTOJIHI TMpeJCTaBlIeHi Ha YKPaiHCbKOMY PUHKY, €
Myckomen KpeM.

OauH rpaM KpeMy MIiCTUTh 2,5 MI TiOKOJXiKO3u-
ny. Tiokonxiko3ua € HamiBCMHTeTMYHUM Miopeak-
CaHTOM, IO OJAEPXKYIOTh i3 HATypaJIbHOrO IJIiKO3UIY
KOJIXiKO3UIY.

Tiokonxiko3un 3B’s13yeTbesd Tiibku 3 TAMK Ta
CTPUXHIHYYTJIIMBUMU IJIIMHOBUMU PELIETITOPAMU Ta i€
sik antaronict TAMK-peuenropis. Moro miopenakcyio-
ya J1iss 00yMOBJIeHa KOMIIJIEKCOM MEXaHi3MiB Ha cympa-
criHanbHOMY piBHI. [Ipemapart He YMHUTH KypapeInomio-
Hoi fii [13].

BiH BHMKOpPUCTOBYETHCSA [JII CHUMIOTOMATUYHOTO
JIiIKyBaHHSI OOJIOUMX KOHTPaKTyp M’s13iB, TOJIOBHUM
YUHOM Y TOCTPUI mepioJ MornepeKkoBO-KPUXKOBOTO
pamuKyJaiTy; OIpy MMUKHHO-TJIEYOBi HeBpasrii; crac-
TUYHIK KpuBomui. € TakKoxX HaHi Mpo e(PEeKTUBHICTH
npernapary B KOHTPOJIi MicAsITpaBMaTUYHOTO 00JbO-
BOT'O CUHAPOMY.

Kpem HaHOCUTbCS Ha ypaxkeHy IISIHKY Tina 2—3
pa3u Ha 100y Ta 3jierka BTUPAEThCS B LIKIipY.

IIpoTrunokaszaHp A0 3aCTOCYBaHHS 1Ii€i JiKapchKoi
pPEYOBUHU OOCUTH Hebarato. lle migBuimeHa 4YyTaM-
BICTbH /10 1iI0Y0i peYOBMHMU a00 10 iHIIMX KOMIIOHEHTIB
npemnapary; CTaHHU, 1[0 CYIIPOBOIXYIOTHCS MIIOTOHI€0
M’a3iB (MJSIBI mapaiivyi TOLIO); JakTalis Ta Barit-
HiCTb.

Ilpy TpuBajoMy 3acTOCyBaHHiI TiOKOJIXiKO3UIY
MOXXJIMBUN PO3BUTOK MiCIIeBUX IIKIpHUX peakllii 3a
TUIIOM KOHTAaKTHOTO JepPMaTHUTy Ta peakiiii ceHcuOi-
Jrizarii.

V nyxe pigKiCHMX BUITaAKaX MOXJIMBHUU PO3BUTOK
COHJIMBOCTI, 110 CJil BpaxoByBaTU MpU KepyBaHHi aB-

TOTpaHCIIOPTOM abo iHmMMU MexaHizmMamu. [lpote
e moGiuHuM edeKkT NMpuTaMaHHUIA TOJJOBHUM YMHOM
MiopejakcaHTaM IIpU IX CHUCTEMHOMY 3aCTOCYBaHHi
(BHYTPIIIHBOM’ I30BO YU per 0S).

Cepea 1OCTYITHUX JIKEPEJT MU 3HAWIIIN JOCUTH 00-
MEXEeHY KiJbKiCTh MmyOJikaliii, MpucBIYeHUX SIK MPO-
61emi MDOBC npu OA, Tak i poni MiopenrakcaHTiB y
JIiKyBaHHI TallieHTiB i3 1ieo narosorieo [19, 21].
M®BC no6pe BUBUEHUI Yy MALIiEHTIB 3 OCTEOXOHAPO-
30M xpeOTa, YoMy IpUCBsIYEHA BeIMKa KiJIbKICTh 3a-
pyOiXKHUX Ta BiTUM3HSHMX nyOsikauiii [3, 5, 10, 11,
20]. omo nikyBanHst M®BC npu OA Mu 3HaWIILIN
MOOJAMHOKI MmyOJikauii, mpucBsiueHi juiine e¢(GeKTUB-
HOCTi CUCTEMHOTO 3aCTOCYBaHHS TOJMEPU30HY TiIpO-
XJOpUOy B JiKyBaHHI 1iei matoiorii [9, 18]. docurs
MEPCIeKTUBHUM, Ha HAllly IYMKY, € MiClleBe 3aCTOCY-
BaHHS MiOpeJIaKCaHTIiB Y BUTJISIII Ma3eil, KpeMiB TOIIO
3 OIJIAAY Ha iX OiIbIy O€3IeYHICTh IIOMO0 PO3BUTKY
nmobiuHux edexTiB. BogHouac maHuUX mpo eheKTUB-
HICTb 3aCTOCYBaHHS MiclleBUX (hopM MiopesaKCaHTiB
yKpail Majo i BOHM NMPUCBIYEHI iX 3aCTOCYBaHHIO MPU
rocTpUX TpaBMax Ta CTPECOBUX HaBaHTaXXEHHSIX Ha
KiCTKOBO-M’sI30BMi1 amapar y croprtcMeHiB [17]. Mu
He 3HAWIJIM poOIT Mpo KJIiHIYHY e(EeKTUBHICTb MicC-
1eBuX (HopM TIOKOJXiKO3UIY B JIIKyBaHHI Talli€HTIB
3 OA Benukwux cyrino6iB. CaMe 1ie i cTajao IPpUINHOIO
JUTSL IPOBEIEHHS LIbOTO JOCTII)KEHHS.

Martepiaam Ta metoAmn

OwiHka e(heKTUBHOCTI Ta MEPEHOCUMOCTI TiOKOJIXi-
Ko3uny y Burisiai kpemy (Myckomen Kpem) Oyia mpo-
BedeHa B HAYKOBO-IOCHiMHOMY IHCTUTYTi peabimiTamii
oci6 3 imBanigHicTIO (HaBuambHO-HAyKOBMIA JiKyBallb-
HUU Komruiekc BiHHMIILKOTO HallioOHaJbHOTO MEIUY-
Horo yHiBepcuteTy iMm. M.I. [1uporosa). JABanusTh mna-
LIIEHTOK OPTOIEeN0-TPaBMATOJOIIYHOIO BilaideHHS 3
BiporimHuM OA koniHHux cyrino6iB (111 kiiHiKo-peHT-
reHosioriuHa ctazniss 3a KemnrpeHom — JloypeHcoMm)
OyJaM paHIOMi30BaHi Ha ABi rpynu no 10 mamieHToK —
OCHOBHY i1 KOHTpoJibHY. CepenHiil BiK MallieHTIB cTa-
HOBUB 62 pOKH.

Vci xBopi oTpuMyBaiM KOMIUIEKCHE KOHCEPBATUB-
He JIiKyBaHHS (HeCTepOoimHi IMpoTU3alaibHi IIpernapaTu
(HITI3I1), mpemapaTyu oJisi HOKpaIlleHHSI MiKPOLIUPKYJISI-
uii, JT®K, ¢iziorepanesrnuHe jikyBaHHs). [TauieHTam
OCHOBHOI I'pynu OyB 10JaTKOBO IpU3HaYeHU MycKo-
MeJll KpeM MiclieBo y ckJaji dizioTepaneBTUYHOTO JiKy-
BaHHS.

KoHTponb eheKTUBHOCTI JiKyBaHHS 3MifiICHIOBaBCS
3a 0MOMOTOI0 BidyasibHO-aHanorosoi mkanu (BALL) ta
ornutyBasibHukKa WOMAC [2, 15]. [laiieHTiB aHkeTyBa-
1 Ha 7-My Ta 14-Ty mo0Oy JniKyBaHHS.

Ax HII3I1 BukopucToBYBCS TUKIO(pEHAK BHYTPIIII-
HbOM’530BO BIpoaoBxK 10 AHIB Mix NPUKPUTTSIM OMe-
npazojy (y maui€HTiB i3 MiABUIIEHUM PU3MKOM BHU-
HUKHEHHS racTPOiHTeCTUHAJIbHUX YCKIAaIHEHD).

Jns moJinmiueHHs MiKpOUMPKYsiii B ypaXeHHX
cyrjiobax Ta rnapaapTUKYJISIPHUX M’SIKUX TKaHMHAaX 3a-
CTOCOBYBAJIMCSI aHTUArperaHTu (MeHTOKCUGilTiH) yrpo-
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PucyHok 1. luHamika iHTeHcuBHOCTI 60/1b0BOIro
cuHgpomy 3a BALL, cm

noBx 10 mHIB y moeaHaHHi 3 BeHOTOHiKaMu (MiOCMiH)
YIpoaoOBX 14 mHiB.

3 orsiy Ha BiK Ta KOMOPOiIHICTh JIiIKYBaHHS TIpU-
3HAYaJ0Cs TiCas KOMIUIEKCHOTO OOCTEeXEeHHS TallieH-
TiB Ta iX OTJISIYy TepareBTOM.

3aHATTS JIIKyBaIbHOIO (Pi3KYIbTYpOIO IIOYMHAIN 3 S—
7-1 mobu, micis 3HMKEHHS iHTEHCUBHOCTI 0OJIBOBOIO
CUHJPOMY Ta MPOSIBiB 3aMalleHHS.

[TanieHTH BUKOHYBaJIM KOMILIEKC IMIPOCTUX TUHAMIU-
HUX | CTaTUYHUX BIIPAB, HAIPAaBJIEHUX Ha 3MilLIHEHHS
M’s13iB, pO3pOOKY pyXiB y cyrjio06ax i TpeHyBaHHS piBHO-
Baru [16]. Tpusanicth 3aHsaTh — 30—40 xBuiuH. Cra-
TUYHI HaBaHTaXEHHS TepeBaXxaau HaJ JUHAMiYHUMU.
Ilepen BUKOHAHHSIM BIIpaB KOHTPOJIOBAIM apTepiab-
HUI TUCK.

BripaBu BuKOHYBaTM IIJIaBHO, Y MOBIIBHOMY TEMITi,
0e3 eHepriliHUX PyXiB Ta BiguyTTsa 00110. IHTEHCUBHICTH
Ta KiJIbKiCTh MOBTOPEHb HApPOIIYBaJuCs MOCTYIOBO Ta
obepexHo. BripaBy BUKOHYBaJM B MOJOXEHHI JexXauyu
abo cuaguu.

®dizioTepaneBTUYHE JIiIKYBaHHSI BKJOYaJI0 TMoIMepe-
MiHHE 3aCTOCYBaHHSI MarHiTodope3y Ta yJIbTpa3ByKy 3
Myckomen KpeMoM 1o 7 mpoluenyp y IMami€HTiB OCHO-
BHOIT I'PYITM Ta IMOTIepeMiHHE 3aCTOCYBaHHS Jla3epo- Ta
Mar”iToTeparii B TalliEHTIB KOHTPOJbHOI Tpynu (mo 7
MpoLenyp uepes IeHb).

MarsnitoTeparlriss CIpaBisg€ CTUMYJIIOOUYNNA e(deKT
Ha pereHepaTHMBHI MpollecU, MOKpaIlye KpOBOIOCTa-
YaHHS i 3arajbHuii cTaH cyauH. @oHodope3 3MeHIIye
3anajbHUi MpoLEC, 3aBISIKM YOMY 3MEHIIYETbCs 00-
JIbOBUM CUHAPOM. YJIbTPa3BYK Ha JIOKaji30BaHi 30HU
apTpo3y CHpUSIE MOCUJICHHIO KJIITUHHOTO MeTaboi3my.
TpuBanictb nikyBaHHSI — 14 mHiB.

Pe3yAbTaTH TO OOGroBOPEHHS

VY mpoueci JikyBaHHSI BXe Ha 7-My 100y crmocTepi-
rajocsl BiluyTHe 3HMXXEHHSI iHTEHCUBHOCTiI 60J1bOBOTO
cunapomy 3a BAIIl (Bix cuiabHOTO 10 CEPEAHBOrO) y
Malli€HTIB SIK OCHOBHOI, TaK i KOHTPOJILHOI TPyITN, X04a
B TMAIliEHTIB OCHOBHOI TPYIU 151 AMHaMiKa Oysa OijbIn
BupaxeHow. [lo3uTuBHA nWHaMiKa aHaJTeTUIHOTO

PucyHok 2. lMotpe6a B HM3I1 y navieHTiB OCHOBHOT
Ta KOHTPOJIbHOI rpyn
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PucyHok 3. lnHamika pyHKYioHanbHOT
CIMPOMO>XXHOCTI Naui€eHTIiB 3a onUTyBasibHUKOM
WOMAC (cymapHuii iHgekc)

edexTy 30epiramaca mo 14-i mobu B mauieHTIB 000X
rpyi. I 3HOBY XX Taku y XBOpUX, SIKi oTpuMyBaiu Myc-
KOMea KpeM, iHTEeHCHUBHICTh 0010 B KiHIIi JiKyBaHHS
Oyja HUXYOIO, HiXX y Mali€HTIiB KOHTPOJbHOI Tpymnu
(puc. 1).

Han3BuuaitHOo KOpUCHMM e(deKTOM, Ha Hall I0-
TJIsI, cTaja 3gaTHicTh MycKkoMen KpeMy 10 3HUXKEHHS
notpeou B HII3I1 y mauieHTiB ocHOBHOI rpynu. Yxe
Ha 7-My nmoOy JnikyBaHHsI B 40 % XBOpHMX OCHOBHOI
TPYIHU CTaJ0 MOXJIMBUM 3HU3UTHU J0OOBY 103y TUKJIIO-
¢enaxky BaBivi (1 pa3 Ha 7oOy). ¥ KOHTPOJIbHIN Tpymi
Taka MOXJIMBICTH criocTepiramacsa B 30 % mailieHTiB.
Ha MoMmeHT 3aBeplieHHs nTikyBaHHs nuiie B 10 % xBo-
pux 30epirajacs nmorpeda B moaajablioMy Npuiiomi me-
popanbaux HII3IT mpotu 20 % y KOHTPOJIBHIN TpyIIi
(puc. 2).

B ocHOBHIIT i KOHTpOJBHIN Tpynax A0 KiHIIS TOCTi-
JDKEHHSI CTIOCTepiraiocs BipoTiiHe 3HMXKEHHS cymap-
Horo ingekcy WOMAC. Lle cBimuuio mpo nosinieHHs
(GyHKIiOHAJTBHOI aKTUBHOCTI Ta 3MEHIIEHHS CKYTOCTi
cyrino06iB. Tak, cymapuuii ingnekc WOMAC 3HU3UBCS
Ha 34 % B rpyni naui€eHTOK, sIKi oTpuMyBaiu MycKoMen
KpeM, i Ha 17 % — y KOHTpOJIbHIi TpyIIi (puc. 3).
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BUCHOBKM

OTpumaHi pe3yJbTaTu Od03BOJSIOTH KOHCTaTyBa-
TH, o MyckoMen KpeM CIIpaBIIsIE HE TiAbKH Miope-
JIAKCYIOUMii, a 1 aHaJATeTUIHUU edeKT: Ha TiIi Horo
3aCTOCYBAaHHS 3HUXYIOThCSI IHTEHCHUBHICTh 00JbO-
BOTO CHUHIPOMY, IIOJIMINYIOThCS (QYHKIIOHAJIbHA
CIIPOMOXHICTb TAIIiEHTIB Ta SIKiCTb iX XWTTS, a Ta-
KOX 3MEHIIYETbCS MOTpeba B HECTEPOITHMX IMPOTH-
3anajibHUX 3acobax, 10 COPUSE 3HUXKEHHIO PU3UKY
PO3BUTKY IIJIYHKOBO-KHUIIIKOBUX i CEPLIEBO-CYIMHHUX
yCKJIaJHeHb, XapaKTePHUX JUIS LIi€l TpyNU Mpernaparis.
TakyM 4MHOM, NOCUTh BUpaxkKeHa KJiHiuHa e(DeKTUuB-
HICTh Ta BiACYTHICTh CEpHO3HMUX ITOOIYHMX peakiliit
Jal0Th MiACTaBy peKOMeHIyBaTU MycKoMmell KpeMm 10
BUKOpPUCTAHHS B KOMILJIEeKCHOMY JiKyBaHHI OA Ko-
JIIHHUX CYTJ100iB.

Konduikr inTepecis. He 3asBneHui.
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Local use of Muscomed in the treatment of patients with knee osteoarthritis

Abstract. The article presents the literature data and the results of
our own investigation on the efficacy and safety of Muscomed cream
in the treatment of patients with osteoarthritis of the knee joint. The
study included 20 women (mean age 62 years). The study design
included clinical and radiological examination of patients and sur-
vey using the Western Ontario and McMaster Universities Arthritis
Index (WOMAC) and the visual analogue scale at the beginning of
treatment, on days 7 and 14 of using Muscomed cream. Muscomed
cream was applied topically as a component of physiotherapeutic
procedures as a part of a comprehensive conservative treatment.

Two weeks after completing the course of treatment, there was a sig-
nificant decrease in the intensity of pain syndrome and a decrease
in the total WOMAC index in patients who used Muscomed cream
locally. There was also a more pronounced decrease in the need for
non-steroidal anti-inflammatory drugs in patients of the main group.
The safety and efficacy of the Muscomed cream in the treatment of
osteoarthritis of the knee joints were demonstrated, which resulted in
a decrease in the severity of pain syndrome and an improvement in
the functional activity and quality of life of such patients.
Keywords: pain; knee osteoarthritis; treatment; physiotherapy
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HexnornoumH O.C., Bep6os B.B.
AY «HcTuTyT Hevpoxipyprii im. akaa. A.l. PomoaaHoBa HAMH YkpaiHu», m. Kuis, YkpaiHa

OuiHKQ piBHS HECTAGIABHOCTI YLLUKOAKEHb,
kKaacudikosaHux 3a AOSpine Subaxial Cervical
Spine Injury Classification System

Pestome. AKTyanbHICTb. oV BUSHAYEHHI CrPSIMOBAHOCTI TQ OBCSIY XipYPINHYHOrO AiKyBAHHS Y XBOPUX i3 TOQBMA-
TUYHUM YLUKOAXKEHHSIM LLUMAHOIO BIAAIAY HQ CYyOQKCIQABHOMY PIBHI OCHOBHVIMU € TAKI KPUTEPII: XapaKTep | CTyriHb
YLLIKOAXKEHHST OCTEOAIrAMEHTO3HOIO QriQpATY LUMMHOIO BIAAIAY XPebTa, LLO BU3HAYAE pPiBEHb HECTABIABHOCTI; CTYy-
MiHb KOMMPECIi CTRYKTYP XpebeTHOro KAHAAY; CTQH CQriTaAbHOro rMnpo®ito. Meroto Liei poboTV € OLHKA CTyre-
HS1 HECTABIABHOCTI PI3HUX TUMIB YLLUKOAXKEHb LUMVHOIO BIAAIAY XPEeBTA, KAQCMGIKOBAHMX BiAMOBiAHO A0 AOSpine
Subaxial Cervical Spine Injury Classification System. Marepiaau Ta metoaAn. [10OBEAEHO PETOOCHEKTUBH QHA-
Ai3 AQHUX CIIOHAUAOTPAM, KOMIM IOTEPHMX | MQrHITHO-PE30OHAHCHMX TOMOrpam 168 nMAUIEHTIB i3 TOABMATUYHUM
YLLKOAXKEHHSIM LUMHOTO BIAAIAY XPeBTa HQ CyOaKCIQALHOMY PIBHI, siki nepebyBAAM HQ CTALIOHOPHOMY AIKYBAHHI Y
BIAAINSHHI MATOAOQTT CrIMHHOIO MO3Ky AY «IHCTUTYT Hevipoxipyprii iM. akaa. A.l1. PomoaaHoBa HAMH YikpaiHu» B rne-
pioa 3 2008 no 2018 p. BuKOHYBAAQCST KiAbKICHQ OLIHKQ CTyreHs1 HeCTABIAbHOCTI i3 3acTocysaHHsIM Cervical Spine
Injury Severity Score i BUSHQ4YeHHS1 Tvry YLLUKOAKEHHS 3riaHO 3 AOSpine Subaxial Cervical Spine Injury Classification
System. Pe3yAbTaTi. BUSIBAEHO, LLIO MEAIQHA MOKA3HMKA HECTABIABHOCTI MPOrPECUBHO HOPOCTAE 3i 3GIAbLLEHHSIM
CTYEHS TSPKKOCTI TUIMY YLLKOAXKEHHST. HQNGIABLL LMD OKUN AIQMQ30H 3HAYEHB MOKQA3HWKA PIBHST HECTABIABHOCTI Bip-
3HQYQETLCSI MNP KOMIMIPECIMHOMY TUMI YLUKOAXKEHD: Bia 6 6QAIB (95% A0BipYMY IHTePBAA (AD 4,76-6,84) ripu turii
A10 11 60ani8 (95% Al 2,48-11,81) npu Ad. Anst tuniB A2 i A3 3apeecTpoBaHO 7 6aniB (95% Al 6,68-7,53) i 8 6aniB
(95% Al 7,97-9,01) BiAnoBiaAHO. DASKCIMIHO-€KCTEH3IHI YLLIKOAXKEHHST XQPAKTEPU3YHOTECST MEHLLIMM AIQrQ30HOM
3HaQ4YeHb. MeaiaHa nporpecrBHO 3p0CTAE Bia Tvrly B1 — 13 6aniB (95% Al 12,4-13,92) oo B3 — 15,56 6ana (95%
Al 14,5-16,35). [NokasHuK Ans1 B2 3QMMQE MPOMIDKHE 3HQYEHHST | CTAHOBUTb 15 (95% Al 13,569-15,52). MAKCUMAABHI
3HQYEHHS MU 3TNMHAABHO-PO3MMHAABHNX YILKOAXKEHHSIX — 18 6QAIB, 3QpeeCTPOBAHI sIK rpwv Tvri B2, Tak i B3. Turn C
AEMOHCTPYE HANBIAbLLMK PIBEHb HECTABIABHOCTI — 17 6QAIB (95% Al 16,58-17,86) TQ AOCUTL LUMPOKMK AIQIQA30H
PO3PAXOBAHMX 3HAYEHb — Bia 13 A0 20 6QAIB. BACHOBKW. 3QranbHOKO TEHAEHLIEIO € 36iAbLLEHHST PIBHST HECTAGIAb-
HOCTI B H13Li niaTnnie Bia A1.40 C, MpoTe HABITb YLLIKOAXKEHHS TUMY A1 30 MEBHWX YMOB BUSIBASIKOTHCSI AOCUTL HECTQ-
GIABHUMM | BUMQrQtOTb XIPYPHYHOIO BTRYYQHHSI. HQ MpOoTMBAry KAQCUYHUM YSIBAEHHSIM YLLKOAXKEHHST Ty A AOCUTH
4YACTO CYrPOBOAXKYIOTLCST YPOKEHHSIM pACETKOBUX CYINOOBIB, LLO TAKOX HEOOXIAHO BOAXOBYBATY MoV BUSHAYEHHI
IHAMBIAYQABHOI TQKTUVIK TEP QI MOCTPAXKAQAMX.

KAIO4OBiI CAOBQL: 1umiiH BiaaiA XPEe6TA; CyOAKCIQAbHUL PIBEHb,; TOABMATUYHE YILIKOAXKEHHST; HECTAGIAbHICTH

Bctyn

TpaBma muitHOTO Bimmily XpeOTa € BiTHOCHO MOIINPE-
HuM siBuieM. Tak, y 2,4 % nauieHTiB, sKi IepeHeCI TYITy
TpaBMy, PEECTPYIOTHCSI YIIKOIXKEHHS IIMMHOTO Biamidy
xpeoTta (LLIBX) GiibLIOro 4u MEHIIOTO CTyMHeHs. 3TigHO
3 nanuMu R.W. Bucholz i cniBaBT., i3 100 mocTpaxaanux
B aBTOMOOUTLHUX aBapisx i3 JeTaJbHUMM HaCJIiIKaMHW B
24 % BUWTAAKIB PEECTPYETHCS TIEPEIOM IMMIAHOTO BiIIiTy

xpe6Ta [3]. Ilomanpini mOCHiMXEeHHS HEMOHCTPYIOTH I
OinbIl BUCOKI moka3Huku [25]. Hu3ka nociimkeHsb, mpo-
BeneHux B CIIA, neMoHCTpye, 10 IMiABUIIEHHS PiBHS
0e3IeKy aBTOMOOLIiB Ta 0OMeXKeHHSI IIBUIKICHOTO PEXU-
My 3a ocTaHHi 30 poKiB He CMPUSIIU 3HAYHOMY 3HUXKEHHIO
YacTOTU XpeOEeTHO-CITMHHOMO3KOBOI TpaBMU Ha IINITHO-
My PiBHi B pe3yJIbTaTi JOPOKHbO-TPAHCITOPTHUX TTPUTOJ
[4, 6]. [TonioHMit heHOMEH, MMOBIPHO, MOXHA IMOSICHUTH
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pe3ynbTatamu gociaimkeHHs R.W. Nightingale i ciBaBT.,
SIKi IPOAEMOHCTPYBAIU, 1110 MPU BILUIMBI 3HAYHOTO MpPHU-
CKOPEHHS YIIKOIKEHHS IUHHOTO BiAIiy XpedTa Binoy-
BA€EThCS paHillle, HiX ITOYaTOK PyXy TOJOBU, TOOTO I1Ie A0
MOMEHTY CIIpallbOBYBaHHSI 3aXMCHUX MEXaHi3MiB aBTO-
mob6ins [17].

VIIKOmKeHHSI BepXHBOTO IIMITHOTO BiIAiTy XpeOTa yac-
Tillle 3yCTPivaloThCs Y JIIOAEH MOXUIIOTO BiKY i CTAHOBIISITD
69,8 % ycix TpaBM IMITHOTO Bimaiay xpeOTa y IMali€HTiB
crapie 60 pokiB. BogHodac y GiIbIII MOJIOZOTO i, BiAOBIzI-
HO, HaMOiNbII Mpale3aaTHOro HaceJIeHHsI JacTillle TpaB-
MYETBCS CyOaKCiaIbHUI piBeHb. B 11itoMy Haii0OinbuI yacta
JIOKaJTi3allist BCiX TpaBM IIUIAHOTO Bimmiry xpe6Ta — 11e C6 i
C7, mpruoMy i Ba XpeOlli CyMapHO BU3HAYAIOTh OJIM3HKO
39,3 % ycix ymkomkens LLIBX [9].

He3Baxatoum Ha 3HA4YHY KiJIbKiCTh JOCTIIKEHb, TIPU-
CBSIYEHUX BUOOPY OMTUMAJIbHUX METOMIB JIIKyBaHHS, Ha
ChOTOIHI HEe PO3p00JIEHO ENMHUX YHiI()iKOBAaHUX CTaHIap-
TiB HaJaHHS CIIeliajli30BaHOI TOMOMOTIH 1Iiil KaTeropii 1mo-
crpaxnanux. lle Bu3HauYaeTbCsl 3HAYHOIO BapiabebHICTIO
MOXJIMBUX TpaBMAaTMYHMX 3MiH CyOaKcCiaJbHOIO Binmimy
1IBX, 1110 BUMaraloTh 4acTO IMIPUHILIMIIOBO Pi3HUX METOIB
XipypriyHOi KOpEeKIIii.

3araabHOBU3HAHO, 1110 TIPU BU3HAUYCHHI SIK 3aralib-
Hoi cTparerii Teparii moctpaxaanux 3 Tpapmoto LIIBX
Ha cy0akciaJlbHOMY PiBHi, TaK i iHAMBIAyalbHOI TaK-
TUYHOI CIIPSIMOBAHOCTI XipypTidyHOTO BTPyYaHHSI,
SIKIIO TaKe BUKOHYETHCSI, OCHOBHUMHU € 3 KpUTepii, a
caMe: XapaKTep i CTyIiHb YIIKOIXEHHS OCTeoJliraMeH-
To3Horo anapaty LIIBX, mo Bu3Havyae piBeHb HecTa-
OiJIbHOCTI; CTYIiHb KOMIpecCii CTPYKTYyp XpeOeTHOIo
KaHaly; CTaH cariTaJbHOro Npo@iato, 110 OLiHIOETHCS
SIK MOKa3HUK KipoTUYHOI medopmaliii yIIkoaxKeHo-
ro xpebetHo-pyxoBoro cermeHTa (XPC). Lli kpurepii
3yMOBJIIOIOTh OOCST Ta eTanu XipypriyHoi Kopekxliii:
crabinizauito, N1eKOMIpecilo i1 KOpeKIlilo cariTaJbHO-
0 KOHTYpY.

Crnig 3a3HauuTH, 110 BCi po3poOJIeHI HAa CHOTOI-
Hi KkJacudikauii TpaBMaTMYHMUX YyIIKomXeHb IIIBX
Ha cy0OakciaJbHOMY piBHi SIKOIOCh MipOI0 BpaxOBYIOTh
BUIIEBKa3aHi KpuTepii abo i3oJboBaHO, a00 B KOMOi-
Hauii. Ha migcraBi xnacudikamiiHux KaTeropii momi-
OHuX cucteM ouUiHKM ymkomxkeHHs LIIBX BukoHyBa-
Jcs cripo6u yHichiKyBaTu TaKTUKY JIiIKyBaHHS, OJHAK,
SIK BXe 3a3Havayiocsl paHillle, €EAWHI CTaHIApTHU TaK i He
po3po0JieHi.

I'pyHTyIO4MCh Ha GaraTopiuHOMy nocsini, y 2016 p.
Alexander Vaccaro i ciBaBT. 3aIIpOIIOHYBaJIM HOBY KJia-
cudikaliio TpaBMaTuuHMUX yikomxeHs IIIBX Ha cybak-
cianpHOMy piBHIi — AOSpine Subaxial Cervical Spine
Injury Classification System (SCSICS), sika B naHuii yac
de facto € HaWOUIbII HIMPOKO BUKOPMCTOBYBAHUM iH-
CTPYMEHTOM OMHUCY TPaBMAaTUYHUX YIIKOJKEHb L€l mi-
JsiHKY [28].

CucreMa Ma€e JOCUTh BUCOKI IMOKAa3HUKU BiITBOPIOBa-
HOCTI I Y3rOIKEHOCTI, IIPOTe 1 TAKTUYHI MOXJIMBOCTI Ha
ChOTOMHI HEe BUBYEHI, a 3arajbHi IMPUHIANN Tepallii 1mo-
CTpaXxIaaux, 3aCHOBaHi Ha TMEBHUX TUIIAX YIIKOJKEHHSI,
He po3pOo0JIeHi.

Merolo 11i€i poOOTH € OLiHKA CTYMEHST HECTaOiIbHOCTI
Pi3HUX TUIIB YIIKOIXXEHb IMUIHHOTO Biamisly xpedTa, Kia-
cudikoBaHux BignoigHo g0 AOSpine Subaxial Cervical
Spine Injury Classification System.

Marepiaau Ta meToAmn

IIpoBeneHO peTpOCIeKTUBHUI aHali3 JaHUX CTIIOHIM-
JIorpaM, KOMIT' IOTEpHUX i MarHiTHO-PE30HAaHCHUX TOMO-
rpaMm 168 maiieHTiB i3 TpaBMaTUYHUM ypaxkeHHsM [TIBX
Ha cyOakciaJbHOMY PiBHi, sIKi mepeOyBaJii Ha CTallioOHap-
HOMY JIiKyBaHHi y BiIJiJICHHi MaTOJIOTii CIMHHOIO MO3KY
Y «lHctutyT Helpoxipyprii iM. akaa. A.Il. PoMmonaHoBa
HAMH VYkpaiuun» B nepioa 3 2008 mo 2018 p.

Kputepii BKIIOUEHHS B JOCITiIXKEHHS:

— HasSBHICTb TPaBMaTUYHOTO YIIKOIXEHHS OIHOTO
Xpeo11s1 a00 XpeObeTHO-PYXOBOrO CeTMEHTA ITUITHOTO BilIi-
JIy Ha cybakcialbHOMY DPiBHi;

— BIK IaIi€eHTiB B miana3oHi 18—70 pokiB;

— HagBHICTb 00CTEXEHb 3aJ0BUILHOI SIKOCTI, 11O I0-
3BOJISIM OJIHO3HAUYHO TPAKTYBAaTU CTYIiHb Ta XapakTep
ypaxeHHs 11IBX.

Kputepii BUKITIOUEHHSI:

— HasIBHICTb B aHaMHe3i TpaBM i/a00 XipypriyHUX BTPY-
YaHb Ha IIWIHOMY Bifiji XxpeOTa a0 opraHax IIwui;

— HasIBHICTh 1O TpaBMU aHaAMHECTMYHO i/ab0 iHCTpY-
MEHTAJIbHO MilTBEPKEHUX 3anajbHUX, HEOIJIACTUYHUX
3miH IBX, a TakoX KJIiHIYHO 3HAYYIIUX TTPOSIBiB eTeHe-
PaTUBHO-IUCTPOMIYHUX IIPOIIECIB;

— CHCTEMHi 3aXBOPIOBAaHHS CIIOJIYYHOI TKAHMHU (XBO-
poba Bexrtepesa, xBopoba Dopectbe, ocudikallist 3aTHbOT
MO30BKHBOI 3B’SI3KM Ta iH.).

3 METOI OTpUMAaHHSI OUIbII aJeKBATHMX PE3YJIbTATiB
HaMM OyJIM BUKJTIOUEHi 3 JOCIiIKeHHSI MalliEHTH 3 6arato-
piBHeBUMU yIKopkeHHsIMU LIIBX, Tomy 1110 TpaKTyBaHHS
aHaJli30BaHUX MapaMeTpiB Ma€ MEBHi CKJIaIHOCTI, a 3icTaB-
JIGHHsI OTpPUMaHUX JJaHUX He iH(popMaTUBHE.

Jlaxi HeiipoBi3yaji3allii ITalli€EHTIB OLIIHIOBAJIUCSI He-
3ajexHo 3 ¢axiBugmu. BukoHyBamacsa KiabKicHa OILIiHKA
CTyNeHS HecTaOUIbHOCTI i3 3acTocyBaHHIM Cervical Spine
Injury Severity Score (CSISS) i Bu3HaueHHS TUITY YIIKO-
mkeHHs 3rinHo 3 AOSpine Subaxial Cervical Spine Injury
Classification System.

Huxye HaBOAMMO KOPOTKUM OMUC TEXHIKU BUMipIO-
BaHb.

Cervical Spine Injury Severity Score

Cucrema CSISS 3acHoBaHa Ha OILIHII YIIKOIKEHHS
KiCTKOBUX CTPYKTYp i OMCKO-JiraMeHTO3HOIO armapary,
a MOKa3HUK CTYIEHs TSDKKOCTI TpaBMU IIMMHOTO Biaisly
XpebTa 3aCTOCOBYETHCS O BCiX OUISHOK cybakciaabHOro
Bimmiay [14]. OuiHKa KOpeatoe 3i 3pOCTaHHSIM HecTalilb-
HOCTI i, BIIMOBIAHO, MEBHOIO MipOI0 BU3HAYAE TAKTUKY JIi-
KyBaHHs. OILiHKA TSDKKOCTI TpaBMU 3aCHOBaHA Ha OLIHII
YOTUPHOX OMIOPHUX KOJIOH IIMAHOTO Bifliy XpeoTa 3 BuU-
KOPHCTaHHSIM CTaHOAPTHOI Bi3yaJbHOI aHAJIOTOBOI IIKAJIH.
KoxxHa KoJToHa OLIIHIOETBCSI OKPEMO.

BizyanbHa aHanoroBa Ikaja Mae rpagauiroo Big 0 mo 5,
3aCTOCOBYETBHCS 10 KOXKHOI KOJIOHU, PE3yJbTaTU CyMYIOTb.
TakuM 4YMHOM, CTYIiHb TSKKOCTI TpaBMU Bapitoe Bim 0
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1o 20, ne 0 — BiACYTHIiCTb TpaBMHM, a 20 — MaKCUMaJIbHO
TsDKKa. JlOMyCKa€eThcsl BUKOPUCTaHHS NPOOOBMX OaliB.
AHaoroBa olliHKa 3aCHOBaHA Ha CTYIEHi 3MillleHHS KiCT-
KOBHMX yJIaMKiB Ta YIIKOJIKEHHSI 3B’ 13KOBOTO amnapary. Jist
aHaslizy BMKOPHCTOBYEThCS KOMIT'IOTepHa TOoMorpadis:
TOPU30HTAJIbHI 3pi3M i caritajbHa peKOHCTPYKIIisl. YIIIKO-
JDKEHHST KiCTKOBHMX CTPYKTYP OIIIHIOETHCSA 3a HAasIBHICTIO
TepesioMy, a TaKOXK 3a HassBHICTIO i MAKCUMaJIBHUM PO3Mi-
poM miacTa3dy KicTKOBUX yaamKkiB. Tak, O OajiB Biamosimzae
BiICYTHOCTi KiCTKOBO-TpaBMaTMYHUX 3MiH, 1 ©6am — He-
3MIILEHHIO MEePEeIOMiB, TO/I K 3MILLIEHHS OUIbII HiXX 5 MM
BiamoBigae 5 GanaM. YIIKOIKEHHSI 3B’SI3KOBOTO amapary
BU3HAYAETHCS 3a HEMPSIMMMU O3HAaKaMU — J1iacTa30M
KiCTKOBUX CTPYKTYp. Tak, MOBHUI 3UerUIEeHUI BUBUX MPU
HEYIIKOKeHUX (haceTKax OLIHIOEThCS B 5 OaiiB came 3a
paxyHOK YIIKO/DKEHHS 3B’SI3KOBOTO-KaIllCyJIbHOTO arapa-
Ty aceTKOBOTO Cyriioba. 3arajibHa KOHIICIIIIisI TOJISITaE B
TOMY, 110 5 0ajIiB IPUCBOIOIOTHCS HANOIIBII Cepilo3HUM
TpaBMaM, 110 MOXYTh BUHUKHYTH B NlaHiii KOHKPETHilt
OIOPHI KOJIOHI.

AOSpine Subaxial Cervical Spine Injury
Classification System

BusHauaBcsa MmopdosioriuHuii TUII TpaBMU Ta XapakKTep
VIIKOIKeHHsT (aceTkoBux cyriaobiB. [lpu BusHaueHHi
TUMY YIIKOJKEHHSI BUKOPUCTAHUI alrOPUTM, PEKOMEH-
JMOBaHUIi po3poOHUKaMu Kiacugikaii (puc. 1), me:

— TUI A — 1€ IEPEJIOMH, 1110 TPU3BOISITH 10 KOMITPECii
XpeO1s 3 iIHTAKTHUM 3B’SI3KOBMM ariapaToM;

— TUN B — TpaBMU 3 YIIKOTXKEHHSIM 3B’SI3KOBOTO ara-
paTy 3aIHbOro abo MepeaHbOro OMOPHOIO KOMILIEKCY
3 TIOPYIIEHHSIM (SIK TIpaBWJIO, JiaCTa30M) aHATOMIiYHUX
CTPYKTYp cyOaKkciaJlbHOro Bimmiay Ipu 30epeXeHHi oci
xpe0OTa (0e3 03HaK IMiIBUBUXY a00 BUBUXY);

— tun C BKJIIOYA€E TPAaBMHU, 1110 CYTTPOBOIXKXYIOTHCS 3Mi-
IIEHHSM Tijla OOHOTO XpeOlls IIOI0 iHIIOro B OyIb-sIKild
TUTOIIMHI: BOepen, Ha3zal, OiYHMi 3CyB a00 BepTUKAIbHUIMI
BiIpUB.

IIpu owiHLi XapakTepy YIIKOIKEHHS (haceTKOBUX CYy-
[J100iB BUKOPUCTAHO TAKUI MTPUHIIUII:

— F1 — nepesiom BepxHbOi a00 HUKHBOI MeXi (paceT-
Ku: ¢pparMeHT MeHIle 1 cM, cyrjioboBa MOBEPXHSI MEHIIIE
40 %,

— F2 — nepenom (aceTku, BepxHbO1 800 HUXKHBOI T10-
BepxHi: ¢pparMeHT Ginbiie 1 cM, Ginbie 40 % cyriio6oBoi
MMOBepXHi a00 BeprdikoBaHe 3MillleHHS yIaMKa;

— F3 — ¢notyroua 6iuHa Maca: repesioM HixXKKH i1 riac-
TUHU IYTU, 11O TPU3BOAUTD 10 BiIOKPEMJICHHS JlaTepalib-
HoI Macu;

— F4 — TtpaBMaTuyHuil MinBUBUX a00 BUBUX: TPaBMa,
MPU SIKi TTOPYIIEHO CMiBBiMHOIIEHHS CyTrJI000BUX MOBEP-
XOHb CyMiXHUX XpebuiB Ha 50 % i Ginblie, a00 € MOBHUIA
3YEIUICHU BUBUX.

CraructTuuHa oOpoOKa TaHUX BUKOHYBaslacs i3 3aCTO-
CYBaHHSIM CEepeJIOBUILA IS CTATUCTUYHUX PO3paxyHKiB R
(Bepcis 3.6.2, R Foundation for Statistical Computing), 1110
MOIIMPIOEThCS BiAmoBinHO 10 CTaHZapTHOI TPOMaIChKOI
ninensii GNU (GPL), Bepcis 2.
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PucyHok 2. 3aranbHa kapTuHa po3rnoginy
OCHOBHUX TUMIB ywkomkeHH XPC B mexax
aHanisoBaHuUX rpyn nawieHTiB

3 oy Ha crnenudiky OTpUMaHUX pPe3yJIbTaTiB (Bill-
XWICHHS Bill HOPMaJIbHOTO PO3IIOAiTY) 3HAUeHHs ITOIaHi B
dopmari mMeniann (95% nosipumii inTepBan ([I)). Ominka
CTATUCTUYHOI BipOTiAHOCTI BiIMiHHOCTEl aHAIi30BaHUX MO~
Ka3HUKIB MiX IpylnaMu BMKOHYyBaJacs i3 3aCTOCYBaHHSIM
kputepito Kpackena — Yosica 3 momanblmMm post h1oc TECTOM
Binkokcona — ManHa — YiTHi. [lonpaBka Ha MHOXWHHICTh
MOPiBHSIHb BUKOHAaHa MeTofioM beHmkaMiHi — Xoxbepra.

O1iHKa XapaKTepuUCTUKHU po3cisiHHs noka3Huka CSISS
B Mexkax TumiB i migTumniB SCSICS BuKoHyBajach i3 3aCTO-
CyBaHHSIM KoedillieHTa Bapiartii.

O1iHKa y3romakeHOCTi IyMOK €KCIIEpPTiB IpH BU3HA-
yeHHi TumniB SCSICS mpoBomuiacs 3 BUKOPUCTAHHIM

koedinienta kanna @ueiicca. OliHKa y3roaXeHOCTi
nmoka3HukiB CSISS B mexax koxHoro nigTumy SCSICS
BUKOHYBajacsi 3 BUKOPUCTAHHSAM KoedillieHTa BHY-
TpimHboKJIacoBOi kopessiuii (Intraclass correlation
coefficient — ICC) mBoGiunoi Momudikamii. Tpak-
TyBaHHSI KaIllld CTAaTMCTUKU BUKOHYBAJOCS 3a METO-
moMm Landis i Koch, a rpamanis ICC — 3a cuctemoio
Cicchetti [7, 12].

PesyAbTaTH

3arajgbHa KapTUHA XapakTepy po3Ioniry MopdoJo-
riYHUX TUMIB YIIKOMXEHHS B aHali30BaHiil BUOipIli ma-
LIiEHTIB HaBeleHa Ha puc. 2. BigzHaueHo, 1110 KoMIpe-
CiliHi mepesioMH Tia XpeOlliB (TUN A) CTAaHOBJSITH TPOXU
MeHIIle TToJIOBUHU (47,6 %) yciX aHaIi30BaHUX BHIIAJ-
KiB, Tun B 3apeectpoBanuii y 30,3 % mocTpaxkmanux, a
™min C —y 22 %.

3 ycix KoMIIpeciiiHuX TepesioMiB Haivacriiie cro-
crepiraetbes miarun A3 — 48,75 %, mo craHOBUTH 23 %
ycix mauieHTiB, migtun A4 — 21,2 % kKoMmpeciiHuX
VIIKOJXKEHD, a miagrtun A2 — 23,7 %. Y 6,3 % oneposa-
HUX MOCTPaXIaIMX 3 KOMITPECiHHUM TUTIOM YIIKOIXKEH -
Ha HIBX BigzHaueno tun Al. Ilpu @aexciiiHo-exc-
TeH3IHUX TpaBMaxX PO3MOALI Mali€HTIB MO IMiATHIIAaX
MpuOIN3HO piBHOMIpHMIA i ctaHOBUTH 11 B1, B2 i B3
37,3; 35,3127,5 % BignosigHo. Ciijg 3a3Ha4UTH, 110 Ha-
BEJ/ICHi JlaHi He BigoOpaXkaloTh MOBHOI MipoIO 3arajibHy
CTPYKTYPY PO3MOJiIy THUITIB YIIKOMKEHHS MPU TpaBMi
IBX Ha cybakciaabHOMY piBHi, TOMY 110 B HAILIOMY BH-
MaaKy aHaIi3yBaJucs TUIBKY NalliEHTH, SIKUM OYJIO IIpo-
BEeIEHO XipypriuHe BTpy4YaHHSI.

- A =
= N W A

Cervical Spine Injury Severity Score, 6anu
=)

o M =~ W

-

E %$$$$$

Al A2 A3 Ad
AQOSpine Subaxial Cervical Spine Injury Classification System, mopdronoriuni rpynu

B1 B2 B3 C

PucyHok 3. Xapaktepuctuka noka3Huka CSISS npwu pisHux tunax SCSICS ywkopxeHb (LumpuHa
NPSMOKYTHUKIB NMPsIMO rnponopuiviHa [0 KiflbKOCTi BuUnaakiB B KOXHIV rpyni, BUCOTa Bignosigae
MDKKBapTUJIbHOMY iHTepBaJly, LUMPOKa rOPU30OHTasIbHa JliHiss — MegiaHa 3Ha4YeHHs, TOYKkU Ha rpagiky
OMUCYIOTb KOXXE€H BUIMaAokK, ix po3mip nponopuiiiHni 4actoTti nokasHuka CSISS npu koxxHomy tuni SCSICS)
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3arajgbHUM KoedillieHT y3roJKeHOCTi eKCIePTiB CTaHO-
BuB 0,619 mmpu p < 0,005.

[Ipy 3icTaBieHHi TWIIIB YIIKOIXKXEHHS i3 BiAIOBiI-
HUMM 3HAYEHHSIMU PiBHSI HECTAOiIbHOCTI BHSIBIEHA
Taka 3aKOHOMipHicTh (puc. 3). Llinkom ouikyBaHO, 110
Mmeniana nmokadHuka CSISS mporpecuBHO HapocTae 3i
30UIBIIEHHSIM CTYIIEHS TSKKOCTI TUITY ypaxKeHHs, 3Til-
Ho 3 SCSICS, Tomy 110 pu ouiHIli (aKTUIHO BUKOPUC-
TOBYIOTHCSI OMHOTUITHI MapameTpu. Halioinbi mumpoxui
Jiarma3oH 3HA4YeHb PiBHSI HECTAOUIBLHOCTI Bil3HAYAETHCS
Mpu KOMIIpeciiHoMy TuIi: Big 6 Gamis (95% I 4,76—
6,84) ipu Tuni Al mo 11 6anis (95% A1 9,48—11,81) ipu
A4. Insg tuniB A2 i A3 3apeectpoBano 7 6amiB (95% /I
6,68—7,53) i 8 6aniB (95% I 7,9 —9,01) BigmosimHO.
Koedimient Bapiawii npu tuni A craHoBuTb 24,8 % Tipu
MiHiMaJIbHOMY 3HAUYe€HHi 5 0aliB, a MaKCUMaJIbHOMY —
16 6ais.

DreKciitHO-eKCTeH3ilHI  YIIKOMKEHHSI  XapaKTepu-
3yIOTbCS MEHIIMM Jialla30HOM 3HayeHb — KOeMillieHT
Bapiauii 13,5 %. Meniana nokazuuka CSISS mporpecus-
Ho 3pocrae Bix tuny Bl — 13 6anis (95% 1 12,4—13,92)
no B3 — 15,5 6ana (95% 11 14,5—16,35). TTokasHuK mj1st
B2 3aiiMae mpoMixkHe 3HaYeHHs i cTaHOBUTH 15 (95% [l
13,59—15,52). MakcumaiibHi 3HAYeHHS TIpU 3TMHAJIBHO-
PO3TMHAJIBHUX ypaXeHHsXx — 18 0ajiB, 3apeecTpoBaHUit
sk ripu Tuti B2, Tak i B3.

Tun C neMoHCTpYy€e HAMOUIBIINI piBeHb HECTaOLTHEHOC-
Ti — 17 6aniB (95% A1 16,58—17,86) Ta mOCUTH IMMPOKUIt
Jiama3oH po3paxoBaHUX 3HayeHb — Bim 13 mo 20 OaiiB 3a
wikanoto CSISS.

IIpu craTUCTUYHII OOpOOLI JTaHUX BU3HAYAETHCS Bi-
POTiIHICTh BiAMiHHOCTE TMOKAa3HMKA MpU Pi3HUX TUIMAX
yiikomkenb (2 = 139,27; df = 7; p < 0,001). Pesynbratn
aroCTepiOpHOro aHaji3y HaBeneHi B TaoI. 1.

IlomapHuii aHami3 «CYyMiXKHUX» 3a CTYIIEHEM TSIXKKO-
CTi TUIIIB YIIKOMKXeHb B HU3MI Bix Al mo C BusIBIsSE Taki
ocobauBocTi. [Ipy KoMmmpeciiiHux nepejomax piBeHb He-
CTabIbHOCTI CTATUCTUYHO BipOTiAHO BiAPI3HAETHCS MiX
tunaMu A2 i A3 i tunamu A3 i A4, y TOii yac sIK pi3HULIS
MiX Haioinblr terkumu Al i A2 He 3Hauyma. [Tpu piek-
CiiTHO-€KCTEeH3IMHUX YpaXXeHHSIX BIipOTimHi BiAMiHHOCTI
peecTpytoTbes Tiibku MixX rpynmamu Bl i B3 (p = 0,02), y
TOM yac 51K npu nopiBHsiHHI tap B1/B2 ta B2/B3 pizHuis
He 3Hauyma. Tun C 3a piBHEM HeCcTaOLIbHOCTI BipOriZHO
He Biapi3HsaeTbes Big B3.

[1pu ouiHIi XapakTepy yIIKOAXEHb (haCeTKOBUX CYTJIO-
0iB Bil3HAUYEHO, 1110 HAMOJIbII YACTO 3yCTPiYarOThCsl TPaB-
mu turty F1 — 31,6 %, Tunu F2 i F3 3apeectpoBani B 23,1
i 24,1 % Bumnagkis BigmoBigHO. TpaBMaTUUHUIA MiIBUBUX
a6o BuBuX (tTun F4) Binznauenuii y 21,2 % Bumnaaxis ycix
VIIKOMIXEHb (haceToK.

3icTaBiaeHHS XapaKTepy YIIKOIKeHHS (paceTKOBUX Cy-
r10o6iB i3 Mopdomoriunum tunoMm SCSICS BimoOpaxkeHo
Ha puc. 4. [Ipu aHai3i npuBepTae yBary Toil ¢akT, 110
KOMMpeCiliHi ypaxkeHHs (TUM A) AOCUTb 4acTO CYMpPOBO-
JIKYIOTbCSI TPaBMaTUYHUMU 3MiHaMu haceTok, IO TeB-
HOIO Mipo0 cyrepeyuTb chOpMOBAHUM KIACUYHUM YSIB-
JieHHstM. OJTHaK 3 OTJISIAY Ha Te, 1110 AJITOPUTM BU3HAUYEHHSI
Mopdosoriunoro Tuny SCSICS noGynoBaHuit 3a MPUHIIU-
IIOM BUKJIIOUEHHSI, TO, BIIIIOBiIHO, OyIb-SIKe YIITKOMKEHHST
6e3 MiaTBepIKEHOTO BUBMXY/TIABUBUXY a00 YIIIKOIKEHHS
3B’I3KOBOTO amapaty BimHeceHo no tuny A. Lle daktruuno
i mosicHI0€ mocuTh BUCOKi 3HaueHHs CSISS npu Tumax A,
TOMY 1110 MOP(GOJIOTisl YIIKOMXKEHHSI HE O0OMEXYEThCS BU-
KJIIOUHO KOMITPECI€IO Tijla XpeOlis.

[Tpu migTuni Bl Big3Haya€eThCs NOCUTH HU3bKA 4acCTO-
Ta YIIKOIKEHHS (paceToK i3 aOCOMIOTHUM TOMiHYBaHHSIM
ity F3, 1110 TOSICHIOETBCSI, iIMOBIpHO, CAMUM XapaKTepoM
TpaBMM, TOMY III0 MOHOCETMEHTapHe YpaKeHHs i3 JiHi-
€10 TepesioMy, 110 TTPOXOAUTh Yepe3 OCTUCTUH BiIpOCTOK
i Iyry, 3aKOHOMipHO MOXe€ MPU3BECTU J0 BiIPUBY OCTaH-
HBOI. 3arajbHa TeHACHIIiS TpU (BJEKCiiTHO-eKCTeH3INHNX
TpaBMax MOJISITA€ B MPOrPecylouoOMy 3pOCTaHHi YacTOTH i
CTYIICHSI TSKKOCTI ypaxkeHHsI (paceTok Big B1 no B3, 1110 3a-
KOHOMIipHO KOpEeJIIOE 3i 30iableHHsIM nmoka3dHuka CSISS.

Tun C xapakTepu3y€eThCsl SIK MAKCUMAaIbHOIO YaCTOTOIO
YIIKOMXEeHHST (paceTOYHMX CYIVIOOIB, TaK i peecTpalli€io
yiikomkeHb F4, 1o HexapakTepHO st MOPMOJIOTIYHUX
tuniB AiB. 3akoHOMipHO, 1110 1ToAiOHA 0COOJINBICTH BU3HA-
Ya€eThCS 0€3MOcCepeIHbO CAMUM aJITOPUTMOM BU3HAUYEHHS
tumis. Kpim F4, axuit 3a3Hauennii y 65,2 % BUNaaKiB ycix
TpaBMaTUYHUX 3MiH (paceTok npu tuili C, Bin3HaueHMI Ta-
kox F1 — 8,7 %, F2 — 11,6 % i F3 — 14,5 %.

3arajibHa KapTUHa Bapiallii TOKa3HUKa HECTabiIbHOCTI
y Mexax pizHux mopdosoriunux mintumnis SCSICS Ha-
BeJeHa Ha puc. 5. XapakTepHO, 1110 HAUOIMBLIMIA PO3KUIL
MoKa3HWKa XapakTepHuil uist Tuny A. Tak, MakCUMaJlbHi
3HauYeHHsSI KoedillieHTa Bapiallii Big3HaueHi 1pu Mopdo-
JorivHux miaTunax A4 i A3 i cranosum 0,212 (95% Al
0,157—0,331) Ta 0,189 (95% A1 0,154—0,246) BinmoBinHO.

Ta6auusa 1. Pe3ynbtaTtvl O4iHKU CTaTUCTUYHOT BiporigHOCTI BigMiHHOCTeli Noka3Huka piBHsS HecTabinbHOCTI
TpaBmoBaHoro XPC rnpu pi3HUx Tunax yLKOAXXeHHS

A1 A2 A3 A4 B1 B2 B3
A2 0,3976 - - - - - -
A3 0,0364 0,0142 - - - - -
A4 0,0238 0,0001 0,0197 - - - -
B1 0,0198 <0,0001 <0,0001 0,0181 - - -
B2 0,0230 <0,0001 < 0,0001 0,0018 0,6328 - -
B3 0,0358 <0,0001 <0,0001 0,0006 0,0242 1,0 -
C 0,0088 <0,0001 <0,0001 <0,0001 <0,0001 0,0019 0,14
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JlocuTh BUCOKUIA IMOKA3HUK BiI3HAYCHWI i mpy mmigruri Al:
0,144 (95% 11 0,086—0,433), ogHaK 3 OISy Ha AyXKe IIn-
POKMIi1 TOBipuMii iHTepBa, 110 3yMOBJIEHUI MaJIOI0 KiJIbKic-
TIO KJIHIYHMX BUTIAIKIB 3 JAaHUMM ITATUIIOM YIITKOMKEHHSI,
iH(POPMATUBHICTL OTPUMAHOTO 3HAUEHHSI JOCUTb HHU3bKA.
Y Bcix iHIIMX Bumnagkax KoedillieHT Bapiallii He MepeBUIIB
13,4 %, a MiHIMaJTbHi 3HAYCHHS PEECTPYIOThCS TIpy THITi B3 i
C Ta cranossith 0,104 (95% A1 0,076—0,169) ta 0,111 (95%
J10,091—0,147) BinnosimHo. OTprMaHi pe3yJibTaTi, Ha Hally
JTyMKY, TIEBHOIO MipOIO TIOSICHIOIOTBCS «3aJTUIIIKOBUM» TIPUH-
oM Bepudikaliii MOp¢OJIOriYHOTO TUITY A.

OuiHka KoegilieHTa BHYTPIIlIHbOKJIACOBOI KOpeJsi-
1ii 103BOJIMJIa BUKJIIOUMTHU 3B’SI30K Bapiallii MoKa3zHUKa
HeCTabJILHOCTI 3 MOXUOKaMU OLIiHKHU. Tak, «BiaMiHHi»
MOKA3HUKM Y3rOJKEHOCTI NYMKM €KCIepTiB Bia3Haue-
Hi qns migtuniB Al, A3, A4 i C, a ICC cranosus 0,815;
0,839; 0,824 i 0,843 BigmoBimHO. «XOpPOIIIi» MOKA3HUKN
xapaktepusyBanu niaTunu A2, Bl, B2 i B3 — ICC B
nmiarmasoHi Big 0,652 mo 0,737. IonibHuit po3mnoaii, iMo-
BipHO, 00YMOBJIEHU#1 IpUHIUIIOM po3paxyHKy CSISS,
TOMY IO 3HAYE€HHS IJIsI KOXKHOI OMOPHOI KOJIOHU Xped-
Ta BU3HAYAETHCS YIIKOJKEHHSM 1 KICTKOBUX CTPYKTYP,
i 3B’SI3KOBOTO araparty, a BPaxXxOBYEThCS TiIbKU Oijbliie
3HayeHHs. BiamoBimHo, Npu OUIbII BUpPaXEeHUX ypa-
JKeHHSIX KiCTKOBUX CTPYKTYp, HiX 3B’SI3KOBOTO arapa-
Ty TpaBMoBaHoro XPC, ouiHKy poOuUTH mpocTiiiie, 1110
BU3HAYAETHCS cHeln@ikolo MeTOHiB HelipoBildyasisa-
1ii. B winomy 3arajgbHa y3roIKeHiCTb TyMKM €KCIIePTiB
IUIST BCiX aHAJi30BaHUX KJIIHIYHMX BUITAAKiB OIliHEHA SIK
«BimminHa»: ICC cranoBus 0,945 (95% A1 0,93—0,958)
npu F (167,336) = 52,6; p < 0,005.

O6rosopeHHs

VYnepiue crabinbHicTh XpeOTa Oyna onucana E.A. Ni-
coll B 1949 poui B po6oTi, 1110 TpUCBSIYEHA TPaBMaTUY-
HUM YIIKOIKEHHSIM TPYIOIIOIepeKOBOro Bimminy [16].
ABTOp Big3HauaB, 110 IJI BU3HAYCHHS TaKTUKU JIiKy-
BaHHS IiAPO3Mdia Ha cTabibHI i HECTAOUIbHI MepeJIoMUu
€ onTuManbHuUM. Jlo HecTabiJIbHUX MepesoMiB Oyau
BiJlHECEHi BCi MiIBMBUXM i3 ypaXXe€HHSIM MiXOCTUCTOL
3B’SI3KM, BCi MEepEeJIOMOBUBUXU Ta BCi YIIKOJXKCHHSI JIyT
Ha piBHi L4 i L5. JIo cTabinbHUX nepeaoMiB aBTOp Bij-
Hic BCi iHIII yIIKOJXEHHS, BiJ3HAYalOUM TPU ILIbOMY,
1O 1Ii TPaBMM HIKOJU HE CYNMPOBOIXKYIOTHCS 3HAYHOIO
KYTOBOIO JiechopMalli€ro ypaxkeHOro XpebeTHO-PyXOBOTO
CcerMeHTa.

B 1962 poui Ha nekuii B KoposiBcbkoMy Xipyprid-
HoMmy koJjiemxi (Aurmist) Sir F. Holdsworth Bnepiie Bu-
KJIaB BJIaCHY cxeMy KJjacu@ikallii mepenoMiB xpeoOTa,
siKa 3rojioM OyJa orny0JiikoBaHa B orJisiioBiil ctarti [10].
ABTOp 3HAYHO MOIM(DiKyBaB i po3MIMPUB Kiaacudikailiro
E.A. Nicoll i 3acTocyBas ii 10 Bchoro xpebrta. ®akTny-
HO B Wil pobOoTi OyJu BUANIEHI HAKOIMBII 3BUYHI IS
Hac KOMIIpeciliHi, (ieKciiiHi, eKCTeH3iiiHi i poTamiiiHi
ymKomKeHHs. [1pu owiHLi cTabilbHOCTI 0COOIMBY yBa-
ry OyJo IpUAiIeHO BaXXJIMBOCTiI 3aAHLOrO 3B’SI3KOBOIO
KOMILIEKCY, J0 SIKOTO OYyJIO BiTHECeHO HAZOCHY i MiX-
OCTHUCTY 3B’SI3KHM, >KOBTY 3B’5I3KY, KaIlCyJu (paceTKOBUX
CyIJ100iB Ta IIMITHY (aciiilo.

KoHIIemniiisi ormopHUX KOJIOH XpebTa sIK 0a30BUIl KpH-
Tepiii CTaGiMBHOCTI BIIEpIlle 3amporoHoBaHa B 1968 p.
R.P. Kelly ta T.E. Whitesides [11]. ABTopu BUmisiiu 1e-
PEIHIO i 3aIHI0 KOJIOHU, TIPU 1IbOMY Majlocsl Ha yBasi, 110
iHTAKTHICTh OJHI€I 3 HMX 3a0e3Ieuy€e CTaOUIbHICTh YIIKO-
keHHs. [lomanpluivii poO3BMTOK MPUHIIMITY BU3HAYEH-
Hs CTaOUIbHOCTI Ha IIiACTaBi OMOPHUX KOJOH 3HAMIIOB
BinoOpaxeHHs1 B podotax F. Denis, skuii B 1983 p. myo6uni-
KY€ CTaTTIO, TPUCBSYEHY TOCTPUM TpaBMaM Ipyaononepe-
KOBOTO Bifiny, i Buaijisge 3 onopHi kosoHu [8]. ABTop ze-
MOHCTPYE, 1110 HECTaOUIbHICTh TPABMU PO3BUBAETHCS TTPU
YpakeHHi IBOX 3 TPhOX KOJIOH.

BusnaueHHs HecTaOiTbHOCTI XpeOTa B KJIACUYHOMY
TpakTyBaHHi OyJio 3arpornoHoBaHo Augustus A. White 111
i Manohar M. Panjabi i siBisie cob010 «BTpaTy 31aTHOCTI
xpe0Ta mpu izioJoriYHNX HABAaHTAXKEHHSIX MiATPUMYBaTHA
TakKe CIIiBBIAHOIIEHHS MiX XpeOLSIMU, sIKe 3aI100irIo 0 K
MOYaTKOBOMY YIIKO/DKEHHIO, TaK i MOJAJbIIIOMY MOIpa3-
HEHHIO CIIMHHOI'O MO3KY a00 HEepBOBMX KOPiHIIIB i, KpiM
TOrO, TEPeIIKoIKATU PO3BUTKY nedopmalii abo 6oito»
[30]. Bynyun omHUMU 3 OCHOBOIIOJIOKHUKIB YSIBJIEHB ITPO
OioMexaHiKy XpeOTa, aBTOpM BUIIISIOTH 3 KOMIIOHEHTH,
1110 BU3HAYAIOTh CTAOUIbHICTh XpeOTa: aKTUBHY, TTACUBHY
migcucTeMu i mincucremy ynpaBiiaH [31]. 3anpomoHoBa-
Hi HIMU KpUTepii JiarHOCTUKM KIIiIHIYHOI HeCTaOlIbHOCTI
IIMIAHOTO Bimaiay xpedTa Ha cybaKciaabHOMY piBHI 3a3Ha-
JIM KiJbKa peaxiliii i 10 1bOro 4acy BUKOPUCTOBYIOTHCS
B HM3ILII KJIiHIYHUX MociOHMKIB [29]. Chin 3a3HauuTH, 110
B CBOiX po0OOTax aBTOPU BMKOPUCTOBYBAJIN MOJEb BOX
OITOPHUX KOJIOH.

HaiiGinpll geTajJlbHOM i3 3alPONOHOBAHUX KJacu-
(dikaniit rpaBMaTMyHKUX yumkomxeHb LLIBX Ha cybak-
cianpbHOMY piBHi € Knacudikauis B.L. Allen i R.L. Fer-
guson, omnyoiaikoBaHa B 1982 poui [1]. Ha mincrasi
aHami3y 165 BUmankiB 3aKpUTHUX IMEPEIOMiB i BUBUXIB
HUKXHBOIIMITHOTO BiIIiNy XxpedTa aBTOpU BUIIIUIANA 6
OCHOBHMUX TUIIiB YIIKOJKEHb: KOMIIpECiHHO-(JIeKCili-
Hi, KOMIIpecCiiiHi, AUCTpakLiliHO-(IEKCiliHi, KOMII-
peciiiHO-eKCTeH3iliHi, AUCTpaKIiiHO-eKCTEeH3ilHI Ta
O0iyHe 3ruHaHHg. KokeH 3 TumiB OyB MoAiJIeHUN Ha
KiTbKa CTYMEHiB Ta MaB JOCHUTb XapaKTEepHY i 4iTKO
BU3HaYeHY MOpP(dOJIOTiuHY KapTUHY. Y CBOiX poboTax
aBTOpW BiI3HavYalu Oe3MocepeiHiil B3aEMO3B’SI30K
XapakTepy YIIKOIXEHHS i MeXaHi3My TpaBMH, IIO i
MOCJHYXUJI0 B TMOJAJBIIOMY OCHOBHOIO IMPUYMUHOIO
BiIMOBU Bim po3riasiHyTOi Kiaacudikauii. Hactymumii
PO3BUTOK YSBJIE€Hb 11040 OioMeXxaHiKM YIIKOIXEHHS
XpeOTa IMPOAEeMOHCTPYBAB, 110 OAUH i TOM caMuil Me-
XaHi3M TpaBMHU MOXE MPU3BECTU A0 Pi3HMUX TUIIIB Ie-
peJioMiB, a OAMH i TOW caMMil TpaBMaTUYHUU BIJIUB
3YMOBJIIOE Pi3HUU pO3MOAiIA BEKTOPiB 3yCWJIIS Ha
pizHux piBusax IBX [18, 23]. Ha uiit migcraBi kna-
cudikanis Oyna BM3HAHA HeedEKTUBHOW i 3aMiHe-
Ha JOCUTH CIIPOIIEHOI BEPCi€l0, 3alpPOMOHOBAHOIO
C. Argenson i cmiBaBt. [2]. [IpoTe came knacudika-
misg B.L. Allen i R.L. Ferguson Haii0inbpi goKJIagHO
XapaKTepU3y€e YIIKOIKEHHS 3aJHBOTO i MepeaHbOTO
OMOPHOTrO KOMILJIEKCY, i came 1s Kiacudikallisi BUKO-
PUCTOBYETHCS B pEKOMEHIAIlisIX BUBHAUCHHST TAKTUKU
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XipypriuyHoro JiKyBaHHSI TpaBMaTUYHMUX YIIKOJXEHb
IIBX Ha cy0akciaJlbHOMY piBHi, 3alpOIMOHOBAHMX
WFENS Spine Committee B 2020 poui [22].

VY kinui 2000-x pokiB Spine Trauma Study Group
po3pobuia nBi pi3HiI cucTeMu Kiaacudikaiii I xa-
pakTepucTuku ymkoaxkeHsb LIIBX Ha cybakcianbHOMY
piBHI.

Tlepuioo crana 1mKana OIIHKUA TSXKOCTI TpaBMU
IIMITHOIo Bigmiay xpe0rta, 110 (aKTUIHO XapaKTEepU3Yy€E
piBeHb HecTabinbHOCTI, — CSISS, s1Ka BUKOpPUCTOBYBa-
Jlacs B LbOMY AOCHimkeHHi [14]. BinmoBinHoO 10 AyMKu
PO3pOOHUKIB, MalliEHTaM 3 CyMoOlo OatiB 7 i Oinblie mo-
Ka3aHe XipypriyHe BTpy4YaHHsI, Y TOW Yac Mpu 3arajbHiii
cyMi 5 GajiB i MeHIIle MOKa3aHO KOHCEPBAaTUBHE JIiKY-
BaHHs. Christopher Chaput i cmiBaBT. 1€MOHCTPYIOTb,
mo npu ouiHui CSISS 11 GaniB i Oinblie maiieHTam,
MMOBIpHO, II0Ka3aHO XipypriuHe BTpPyYaHHS 3adHIiM
poctyrnoMm abo 360°-xipyprist, y Toil 4ac K mpu OilbII
HU3bKUX TIOKa3HUKax — BeHTpaJbHa IeKOMIIpecis
i/abo crabimizauis [5]. OmHak, 3Baxawuyu Ha BiIcyT-
HICTh XapaKTepUCTUKU MOPGOJIOTIYHOI CKJIaA0BO1 TpaB-
MU, 3po3ymino, mo CSISS He Moxe OyTHM BUKOpUCTaHa
SIK TIOBHOLIHHU# iIHCTPYMEHT BU3HAYCHHSI TaKTUKHU Xi-
pPYpPTiYHOTO BTpPY4YaHHSI.

[Apyroio po3poOJIEeHO CUCTEMOIO OLIIHKU € KJlacu-
dikallist cybakciaabHUX YUIKOIXEHb i IIKaja CTYMHeHs
TskkocTi (SLIC), 3ampomonoBana B 2007 pomi [27].
SLIC, ax i CSISS, BukopucToBye 0ajabHY OILIIHKY YIIKO-
IDKEHHsI, TIPOTe BpaxoBYE 3 pi3HOpPiAHUX IMapaMeTpu:
MOpPQOJIOrilo YIIKOAXKEHHS, CTaH AMUCKO-JIiraMeHTO3-
HOTO arapaTty i HeBpOJOTiUHUM cTaTyCc MOCTpaXaaluXx.
BBaxaeTtnbcs, 1110 y MaIi€HTIB 3 OLIiIHKO MeHIe 4 6aiB
YIIKOMIKEeHHSI CTabiIbHI i HE BUMaraloTh XipypridHOro
BTpPYYaHHS, ¥ TO# 4ac K 4 i Oinbiie 6ajiB XapakTepu-
3y10Th HecTabinbHi TpaBMu [21]. AHanoriyHo rnormnepe-
nHii mxajni, SLIC He 103BojIs€ BUBHAYUTHA ONITUMAIb-
HY TaKTHKY XipypriuHoi kopekuii. Ciin 3a3Ha4YUTH, 11O
SLIC € dakTtuuHo enuHoo (3a BukIoueHHsSIM ABCD
Kinacudikallii, 1110 He oTpuMaJja IUPOKOro MOIIUPEH-
Hs), sKa B OIHI YIIKOMXEHHS BPaxXxOBYE CTaH MiX-
xpebieBoro ngucka [24].

Haii6inbm cyyacHoo i MOLIMPEHO0 B JaHUIW MOMEHT
€ AO SCSICS, o BpaxoBye MOpGhOJIOTi0 YITKOIKEHHS,
cTaH (paceTKOBUX CyIo0iB, HEBPOJOTIYHMI CTATyC i J10-
NAaTKOBI MoaudikaTopH.

HaBeneHuit KOpOTKUI ONMUC HAOIIbII IIUPOKO Bi-
IOMUX CHCTeM Kiacudikallii Ta OLIiHKY TpaBMaTUYHOTO
ymkomkeHHs1 IIIBX Ha cybakcianibHOMY piBHI J€MOH-
CTpYE, 110 XKOAHA 3 HUX He iHTerpye B cobi Mopdoso-
Tilo YIIKOJXEeHHS i piBeHb HecTa0iabHOCTI. Bisbl TOTO,
JKomHa Kilacuikalliss He Ma€ YiTKMX i OJHO3HAYHMX
peKoMeHaalliii 100 JiKyBaHHSI IEBHOIO TUITY TpaBMa-
TUYHUX 3MiH.

AHaJi3 qaHuX JiTepaTypu 3 METOO 3iCTaBJIeHHSI OTPHU-
MaHUX HaMU JaHUX 3 iHIIUMU JTOCHIIKeHHSIMU HE BU-
SIBUB ITyOJIiKallill, IPUCBIICHUX XapaKTCPUCTHUII PiBHS
HecTabiMbHOCTI mpu pi3zHuX Thax He Tiabku SCSICS,
ane i iHmmx Mopdosoriunux knacudikamiii. CriBBig-
HOIIIEHHST OTPUMAaHUX Pe3yabTaTiB 3 BAKOPUCTOBYBAHU -

MU MeTOoIaMM JiKyBaHHSI, SIKi TIEBHOIO MipOl0 MOXYTh
XapakTepu3yBaTU pPiBeHb HECTAOIIbHOCTI, TaKOX He
a0 pe3yabTaTiB, TOMY IO TAKTUYHI MiAXOIM 10 Teparii
tpaBmMu IIBX Ha cybakciaabHOMY piBHI 3Ha4HO Bapi-
010Th. BinzHaueHo, 1110 B HU3III peKoMeHAalliil MmpoTio-
HYETbCSI KOHCEpBAaTHUBHA Teparlis TOCUTh HeCTabiIbHUX
VIIKOXKEeHb, TTPUITYCKAIOUM XOPOIIIi IIaHCK KOHCOJTiaa-
1ii, B TOI Yac K B iHIIKUX poOOTax IMIPOBOIUTHCS aHATi3
XipyprigyHOTO JIiKyBaHHS a0COJIIOTHO CTA0iIbHUX YIIKO-
IKeHb [15, 20].

Kpim Toro, K BXe 3a3Havyanocs BUILE, A0 TUITY A YIIIKO-
mkeHb SCSICS BiTHOCSITBCSI HE TiIbKU «KOMITPECiiiHi» B
KJTAaCUYHOMY PO3YyMiHHI MepesioMu, ajie i Oyab-sKi TpaBMU
3 YIIKO/DKEHHSIM Tijla XpeOlisi, sIKi He HajiexaTh 10 TUITy B
i C. Hanpuknan, BigmoBinHo mo kinacudikaiii B.L. Allen
i R.L. Ferguson Turmn CFS1, CFS2, CFS3, CFS4, VCSI,
VCS2, VCS3, LF1 i LF2 moxyts Oytu BimHeceHi 10 AO
SCSICS tuny A. Lleii hakT TaKoX YCKIaTHIOE 3iCTaBICHHS
OTPUMAaHUX JaHUX.

B ninoMy mpu cTaTMCTUYHiIK 00poOLi maHMX HaMU
BinzHaueHo, mo mkaga AO SCSICS xapakTepusyeTh-
csl JOCUTb BUCOKMMMU TMOKa3HMKAMU BiITBOPIOBAHOCTI,
a TOKa3HWKU Y3TOJXEHOCTI AYMKM eKcreprTiB (inter-
observer agreement) MOXHa TIOPiBHSTU 3 HU3KOWO iH-
WX JOCTiIXeHb. SK 3a3HauyeHO BUILE, 3arajbHUIA
IMOKAa3HUK Y3TOIXEHOCTi, CTOCOBHO Kjacudikaiii B
LiJIOMY, B HAaIlIOMY AOCJiIXeHHi ctaHoBuB 0,62, a 3Ha-
yeHHsa kanmu Dreiicca mug tunis A, Bi C —0,798; 0,486
i 0,597 BimnmosinmHo. Julio Urrutia i cniBaBT. B po0OTi,
MPUCBIYEHIN He3alexXHill olliHIi BinTBopoBaHOCTI AO
SCSICS, HaBoasaTh Taki pe3yjabTaTH Kamma CTaTUCTU-
ku: 0,64 — nng tuny A, 0,511 0,65 — 1151 yIIKOIXeHb
tumniB B i C BinnoBigHo. 3arajbHe 3HaYEHHS s Kiia-
cudikawii — 0,61 [26]. ABTopu Kinacudikaiii HAaBOIATh
cxoxi maHi: 0,66 — mnsg tuny A, 0,54 — nnsg tuny B,
0,73 — nna C, B winomy — 0,65 [28].

3arajqbHOI0 TEHIEHIIIEI0 € HAWOINbII HU3BKUHU MO-
Ka3HUK 111 Tuny B, 1o BiporinHo oOyMOBiI€HO HE00-
XiTHICTIO OLIIHKM CTYMHEeHS YIIKOIXEHHS 3B’sI3KOBOI'O
amapaTty, TOMY 10 TaTOTHOMOHIYHOIO pHUCOI0 €
caMe YIIKOIXEHHS BEHTPaJbHOro abo OOp3aJibHOTO
3B’I3KOBOTO KOMILJIEKCiB. BimoMo, 1110 MarHiTHO-pe30-
HaHcHa ToMmorpadist (MPT) e kpamum Metonom Bisya-
Jlizalii mpu OUiHI YIIKOJXEHHS SIK MepeIHbOTO, TaK
i 3aTHPOTO 3B’sI3KOBOTO KOoMILTeKcy. OnHaK, He3BaXa-
09U Ha AyXe BUCOKY uyTiauBicTh MPT mpu BusBiaeHHi
YIIKOIKEHb 3a1HbO1 3B’s13K1 (78,4—100 %), Hegoaikom
€ 3HaYHO HMX4a crneuudiunicts (51,5-80,5 %), o
MOXK€ MPU3BECTU 10 BEJIMKOI KiIbKOCTi XMOHOMO3UTUB-
HMX pe3yJbTaTiB y IMOCTpaxaaauX i3 rocCTPOIO TPaBMOIO
muiiHoro Bigainy xpeodra [19]. 3 iHmoro 60Ky, HU3Ka
Cy4acCHMX JOCHIIXeHb JAEMOHCTPYIOTh €KOHOMIiUuHY
HeIOUiNbHICT, BUKopuctanus MPT gx momaTkoBoro
iHCTpYMEHTY Bepudikalii cTyneHs i XxapakTepy oCTeo-
JIITaMEHTO3HUX 3MiH y MAIi€HTIB 3 TPABMOIO HIUHHOTO
BiZIiTy, IO TAaKOX MOXE YCKJIQJIHIOBATU MiaTHOCTUKY
[13, 32]. CkiuagHICTIO OLIHKM CTaHy JiraMeHTO3HOIO
KOMIIJIEKCY MOSICHIOIOTHCS HAMOIIbII HU3bKi MOKA3HM-
ku ICC CSISS came nng tunis B1, B2 i B3.
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BMcHOBKMU

[IpoBeneHunii HaMu aHaJli3 JaHUX JITEpaTypu i CTaTHUC-
TUYHA 00poOKa BJIACHOTO KJIiHIYHOIO MaTepialy 103BOJIM-
JIA 3pOOUTH TaKi BUCHOBKU:

— Ha ChOTOJIHI 3KOIHA po3pobJieHa Kiacudikalrist He 10-
3BOJISIE OTHOYACHO OIIIHIOBATH MOP(OJIOTiI0 YIIIKOIKEHHS
i cTyniHb HecTabiIbHOCTI i, BiAMOBIIHO, HE MOXE OIHO-
3HAYHO BU3HAYaTH OMTUMAJIbHY TAKTUKY Tepartii;

— AO SCSICS € 3pygHuM i yHiBepcaTbHUM iHCTPYMEHTOM
npu orci xapakTrepy yimkomkeHHs ILIIBX Ha cybakciambHOMY
PiBHI i XapaKTepU3y€EThCS JOCTATHIM PiBHEM BiITBOPIOBAHOCTI;

— HaNOLIbIII CKJIAAHOCTI MPU BU3HAYEHHI OCHOBHUX
TUIIIB YIIKOJIKEHHS IBJIsie MOpoJIoTiuyHMit Tun B, 3Baxka-
I0YM Ha HEOOXiTHICTh OLIHKHU CTYIIeHS i XapaKTepy YIIKO-
JIKEHHST JTiraMeHTO3HOro Komruiekcy. Llum ke BM3Haua-
IOThCSl HYKYi TIpW TUTIT B MOpiBHSHO 3 iHIIMMU TUTIAMU
MOKa3HUKM Y3TO/DKeHHS eKCIEePTiB TPHU OILiHII PiBHS He-
CTabiIbHOCTI;

— 3arajibHOIO TCHICHIIIEIO € 30UIBIIEHHS PiBHS HECTA0Tb-
Hocti B Hu3wi migrumiB Bim Al mo C SCSICS, npote HaBiTh
YIIKOIXKEHHS TUITy Al, 32 IEBHUX YMOB, BUSIBJISIFOTHCS IOCUTh
HeCcTaOUTbHUMMU i BUMAraroTh XipypriYHOIO BTpyYaHHS;

— Ha MPOTUBAry KJIACUYHUM YSBICHHSIM, YIIKOIKECHHS
TUIY A JOCHUTb YaCTO CYNPOBO/IKYIOTHCS YIIKOIKEHHSIM (ha-
CETKOBUX CYIJIO0IB, 10 TAKOX HEOOXiIHO BPaxOByBaTHU ITPU
BU3HAYEHHI iHIMBIiTyaIbHOI TAKTUKY Teparlil OCTPpaXKIaInX.

Kondaikt inTepeciB. ABTopu 3asiBISIIOTH PO BiACYT-
HiCTh KOHQJIKTY iHTepeciB Ta BjacHOi (hiHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBII JaHOI CTATTi.
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Evaluating the instability of injuries according to the AOSpine Subaxial Cervical Spine Injury
Classification System

Abstract. Background. The main criteria for determining sur-
gery strategy in patients with traumatic subaxial cervical injury are
as follows: the type and degree of damage to the osteo-ligamentous
structures of cervical spine that determines the level of instability; the
value of spinal cord compression; the state of the sagittal profile. The
aim of this study was to assess the degree of instability in different
types of cervical spine injuries according to AOSpine Subaxial Cervi-
cal Spine Injury Classification System. Materials and methods. We
performed a retrospective analysis of X-ray, computed tomography
and magnetic resonance imaging data of 168 patients with traumatic
injury of subaxial cervical spine. All of them were hospitalized at the
Department of Spinal Cord Pathology of the Romodanov Neurosur-
gery Institute of National Academy of Medical Sciences of Ukraine
2008—2018. We assessed the degree of instability using the Cervical
Spine Injury Severity Score and determined the type of damage ac-
cording to the AOSpine Subaxial Cervical Spine Injury Classifica-
tion System. Results. We found that the median rate of instability
increases progressively with increasing severity of injury type. The
widest range of instability values is observed in the compression

damage: from 6 points (95% confidence interval (CI): 4.76—6.84)
in Al type to 11 points (95% CI: 9.48—11.81) in A4. For A2 and
A3 types, we registered 7 (95% CI: 6.68—7.53) and 8 points (95%
CI: 7.97-9.01), respectively. A smaller range of values character-
izes flexion-extension injuries. The median progressively increases
from B1 type — 13 points (95% CI: 12.4—13.92) to B3 type — 15.5
points (95% CI: 14.5—-16.35). The value for B2 is intermediate and
is 15 points (95% CI: 13.59—15.52). We registered maximum val-
ues in flexion-extension injuries — 18 points, for both B2 and B3
types. C type has the highest level of instability — 17 points (95% CI:
16.58—17.86) and a quite wide range of estimated values: from 13 to
20 points. Conclusions. The general trend is an increase in the level
of instability in the range from Al to C injury subtypes, but even Al
type in some cases are quite unstable and require surgery. In contrast
to the classical views, type A injuries are often accompanied by da-
mage to the facet joints, which must also be taken into account when
determining the individual treatment.

Keywords: cervical spine; subaxial level; traumatic injury; insta-
bility
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OLEeHKA YPOBHSI HECTABGUABHOCTU NOBPEXAEHUN, KAOCCUDULUPOBAHHBIX N0 AOSpine Subaxial
Cervical Spine Injury Classification System

Pesiome. Axmyaavrocme. Tpy ornpeiesieHuy HapaBIeHHOCTH 1
00beMa XUPYPIrUUECKOTO JIeUeHUsl Y OOJIbHBIX C TpaBMaTHYECKUM
TMOBPEXIEHUEM IIEHHOTO OTIeNia Ha cy0aKCUaTbHOM YPOBHE OC-
HOBHBIMU SIBJISIIOTCS CJIEYIONINE KPUTEPUU: XapaKTep U CTETEeHb
MOBPEXKICHMSI OCTEOJIMIAMEHTO3HOTO armapaTa IIei{HOro oTaena
IMO3BOHOYHMKA, KOTOPBIN OMNpEIessieT YPOBeHb HECTaOWIBHOCTH,
CTeTieHb KOMITPECCUM CTPYKTYP IMTO3BOHOYHOTO KaHasla; COCTOSTHUE
caruttagbHoro npoduisi. Ieavro naHHO pabOTHI SIBIASICTCST OLICH-
Ka CTeMeHU HEeCTAaOMIbHOCTU Pa3IMYHBIX TUIIOB TOBPEXICHUIA
MIEHOTO OT/ea TTO3BOHOYHUKA, KIaCCU(DUIIMPOBAHHBIX B COOT-
BerctBuM ¢ AOSpine Subaxial Cervical Spine Injury Classification
System. Mamepuaavt u memoodwt. TIpoBeneH peTPOCTICKTUBHBIN
aHaJIU3 JaHHBIX CIOHIMIOrPAMM, KOMITBIOTEPHBIX M MarHUTHO-
PE30HAHCHBIX TOMOrpaMM 168 MalueHToB ¢ TpaBMaTHYECKUM T10-
BPEXJIEHNEM IIEHOTO OT/esa MO3BOHOYHUKA Ha cybaKcHaTbHOM
YPOBHE, HAXOAMBILIMXCS Ha CTAlMOHAPHOM JICYEHUM B OTHAENE-
HUM MATOJOTMM cUHHOro Mo3ra I'Y «MHcTuTyT Heltpoxupypruu
uM. akaa. A.Il. Pomoganosa HAMH Ykpaunbl» B niepuoa ¢ 2008
1o 2018 r. BeimonHsuiack KoMM4ecTBeHHAs OLIEHKA CTeTIEHN HecTa-
ounbHOCTH ¢ TipuMeHeHneM Cervical Spine Injury Severity Score
1 ompeseNeHre TUIa MoBpexaeHus corinacHo AOSpine Subaxial
Cervical Spine Injury Classification System. Pe3ytvmamot. Bbisis-
JIEHO, YTO MeauaHa ToKa3aTesisi HECTaOWJIBHOCTH MPOTPECCUBHO
HapacTaeT ¢ yBETMUYEHUEM CTENIEHU TSDKECTH THUTIA TIOBPEXKACHUS.
Hawubonee mmpokuit AMana3oH 3HaY€HUI MoKa3aTessl ypOBHS He-

CTaOMIBHOCTU OTMEUYACTCSI IPY KOMITPECCMOHHOM THIIE ITOBPEXK/Ie-
HMiA: oT 6 6ai10B (95% nosepuTtenbHblii unTepBai (W) 4,76—6,84)
nipu ture Al go 11 6amnos (95% AN 9,48—11,81) nipu A4. st u-
noB A2 u A3 3apeructpupoBano 7 6amioB (95% AW 6,68—7,53) u 8
6amutoB (95% AU 7,97—9,01) coorBeTcTBeHHO. DIIEKCMOHHO-3KC-
TEH3MOHHbIE TTOBPEKICHUSI XapaKTePU3YIOTCSI MEHBIIIMM JMAra30-
HOM 3HaueHMit. MenuaHa mporpeccuBHO pacTeT ot Tumna Bl — 13
6anos (95% AU 12,4—13,92) no B3 — 15,5 6anna (95% AU 14,5—
16,35). IMokazarens st B2 3aHrMaeT mpomMekyTouHOe 3HaYeHue 1
cocrasisiet 15 (95% AU 13,59—15,52). MakcumanbHble 3HAYCHUST
MIpY U3TUOHO-pa3rudaTeIbHBIX MOBPEXIECHUSIX — 18 0ayuioB, 3ape-
TUCTpUPOBaHbI Kak nipu Turie B2, Tak u B3. Tunm C nemoHcTpupy-
eT HauboJIbILINI YpoBeHb HecTabuibHOCTH — 17 Gasuos (95% AU
16,58—17,86) 1 mMOCTaTOYHO LIMPOKWII AUANa30H paCcCUYUTAHHBIX
3HaYeHUil — ot 13 1o 20 6ayoB. Buteodst. OO1IEil TeHIeHUMEN
SIBJISIETCS] YBEJIMYCHUE YPOBHSI HECTAOMIIBHOCTHU B Psiy MOATHUIIOB
ot Al no C, o1HaKo Jaxe MoBpexaeHus Tuna Al, npu onpeneneH-
HBIX YCJIOBUSIX, OKA3bIBAKOTCSI BEChbMa HECTAOMILHBIMU U TPEOYIOT
XUPYPTrUUECKOr0 BMEIIATeIbCTBA. B MpOTMBOBEC KIIaCCMUECKUM
TIPEICTABICHUSIM, TTOBPEXIEHUS TUIA A TOBOJBHO 4acTO COMpO-
BOXIAIOTCS TOpakeHHeM (haceTOUHbBIX CYCTaBOB, UTO TakXke HeoO0-
XOIMMO YYUTHIBATh MIPU OTPEACICHUN UHIUBUAYATbHOU TAKTUKKA
Tepanuy MOCTPaaaBIINX.

KimioueBble CJI0BA: 1eiiHbIi OT/Ie) TT03BOHOYHUKA; CYOaKCUAb-
HBIil YPOBEHB; TPAaBMaTUYECKOE MTOBPEXKICHIE; HECTAOMIBHOCTh
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Pe3yAbTaTU eHAONPOTEe3YBAHHS CYTAOOIB
NP XOHAPOCAPKOMI KICTKU

Pestome. Y crarri noBisOMASIETLCS MPO PE3YALTATY EHAOMPOTE3YBAHHSI CYIAOBIB P XOHAPLOCAPKOMI KICTKU. Y
PE3YALTATI MPOBEAEHOIO EHAOMPOTEIYBAHHST CYINOOBIB y 28 XBOPUX OPTOMNEANYHI YCKAQAHEHHST CMIOCTEPRIrQAMCS
y 2 (7,1 %) nauieHTiB TQ peumamsu nyxamHn 'y 2 (7,1 %) nauieHTiB. IHGEKUIiViHI yCKAQAHEHHST criocTepiraamcs B 1
XBOPOroO, BUKOHAHO BUAQAEHHSI EHAOMPOTE3A, BCTAHOBAEHO LieMeHTHUI criercep, Yyepesd 6 MICsILiB BUKOHAHO
pPeeAornpoOTe3YBAHHS KYAbLLIOBOIO Cymoba. AcentmyHa HECTABIAbHICTb HRKKWY eHAOMPOTE3Q CriocTepiranacs B 1
MALiEHTA MICAST EHAOMPOTEIYBAHHST KOAIHHOMO CYmo6a, BUKOHQHO PEeEHAOMPOTE3YBAHHS CYo6Q. [Npu peumam-
Bi XOHAPOCQOPKOMMU, SIKUV BUSIBAEHO Yy 2 XBOPUX B CTROKM Bia 18 A0 53 micsiLiB, 1 NAUIEHTY BUKOHQHO QMIIYTALIKO
HWDKHBOI KIHUIBKM HQ PIBHI CepeAHbOI TDeTuHW CTerHa, 1 NaLuieHTy BUKOHAHO aMMYTALLIKO HUXKHBOI KIHLBKM HO PIBHI
HWKHBLOI TOETUHM CTErHQ, y 3 XBOPUX MU ASANDEPEHLINIOBAHIV TQ ME3eHXIMAABHIV XOHAPOCQPKOMI 3 MEeTACTA-
3QMI B AereHi MpOBOAUAUCEH KYPCU MOAIXIMIOTEPQrii 3 HACTYNHOK METACTA3EKTOMIED. DYHKLIIOHQAbHWI PE3YAL-
TAT KIHLBKM 3QAEXKHO BiA AOKQAIBALT yxAnHIA (3 LKanoto MSTS) rnicasi eHAOMPOTE3YBAHHST CTAHOBMB Bia 68,4 A0
89,2 %. SIKiCTb XXTTS1 XBOPMX 3Q OrinTyBAAbHMKOM EORTC QLQ-30 riiasmimaacsk 3 40-50 6QAIB A0 EHAOMPOTEIYBAHHS
i cTaHOBUAQ B cepeaHboMy 85-90 6aniB riCAst eHAOMPOTE3YBAHHSI. 3AraAbHA TPURIHHA BUDKMBQAHICTb MNALIEHTIB v
XOHAPOCAPKOMI — 95,3 = 1,7 %, n’sitmpidyHa — 89,7 + 2,1 %. [Npou ME3EHXIMAABHIV | ACANDEPEHLINOBAHIV XOHAPO-

COPKOMI TPUPIYHA BMDKMBAHICTE CTAHOBMAQ O %.

KAIOYOBiI CAOBQ: XOHAPOCOPKOMQ, AOBrQ TPY6HACTA KICTKA, CYIA06, EHAOMNPOTE3YBAHHS

Bctyn

XOHapocapKoMa — TeTepOoreHHa rpyra HeemiTeaialb-
HUX 3JIOSIKICHUX MYXJIMH XPSIIOBOi TKAHWHU. 3a JaHUMU
JliTepaTypu, Ha 4YaCTKY XOHAPOCApPKOMU TIpUTManae 0Ju3b-
ko 20—25 % ycix capkom KicTok [1, 2]. [TyxauHa 3ycTpi-
Ya€EThCS YacTillle B 3piJioMy Billi, mepeBaxkHo B 40—60 po-
KiB. YosoBiku XBopitoTh B 1,5—2 pa3u yacTilie 3a XiHOK.
3a3Buuait cTpaxkaamTh MJI0CKI KiCTKHU, YacTillle Ta30BOro
i IIJIEYOBOTO MOSCIB, iHOAI — Aiadi3u JOBrMX TpyOUaCTUX
KicTok [3]. 3a jnokanizalieio XOHAPOCAPKOMHU MOALISIOThH
Ha LIeHTpaJibHi Ta nepudepuydHi. LleHTpanbHi BUHUKAIOTh
BCEPEAMHI KicTKU, nepudepruyHi — Ha MOBEPXHi KiCTKHU.
Po3pi3Hs0Th MEpBUHHY, 1110 BAHUKAE B iHTAKTHUX KiCT-
Kax, i BTOpUHHY XOHJIPOCapKOMY, OCTaHHSI YTBOPIOETHCS
Ha (PoHi TO0OPOSIKICHUX XPSIIOBUX MYXJIMH a00 XPSIIOBUX
nucrutasiii [4]. 1o dakTopiB, 110 CIPUSIOTH MaJlirHi3allii,
y Meplly Yepry CJIia BimHeCTU: HeaJeKBaTHE JIiKyBaHHS,
30KpemMa MPOBeIeHHs €eKOHOMHOI pe3eKllii mpu XOHIPO-
Mi KiCTKM a00 HEMOBHE BUIAJIEHHS KiCTKOBO-XPSIIIOBO-

TO €K30CTO3y; TpUBaje CIIOCTEPEXKEeHHS 3a BUSBICHUM
IOOPOSIKICHUM XPSIIIOBUM HOBOYTBOpPeHHSAM [5]. XoH-
JpocapkoMa CXWIbHa JO peluauBiB. MeTacTazyBaHHS
XOHIPOCApPKOM 3a3BM4Yali BimOyBa€eTbCsI TeéMaTOT€HHUM
LIJISIXOM B JIET€Hi, Me4iHKY, TOJTOBHUI MO30K, perioHapHi
niMdoBy3tu [6]. BinblIicTh XOHAPOCAPKOM PE3UCTEHTHI
o XiMioTepamii, TOMy OCHOBHMM METOJOM JIiKYBaHHS
XOHAPOCAPKOM € BMUIAJIIEHHSI MEPBMHHOI MyXJUHU Ta il
MeTtacTasiB. OnHaK € BUHSTKM: AeaudepeHililioBaHa XOH-
npocapkoMa (BuUcokoaudepeHliiloBaHa IyXJIMHA, He-
XPSIIOBUIT KOMITOHEHT SIKOT MOXe OYyTH TIpelcTaBIeHUI
TKAaHUHOIO 3JI0SIKiCHOI (piOpo3HOI ricTiomuTomMu abo oc-
TEOTeHHOI CapKOMM) — IMyXJIMHA, YyTJIMBa IO XiMioTepa-
Imii, Ta Me3eHXiMaJbHa XOHApOocapkoMa (piIKiCHUI apid-
HOKJITUHHUI BapiaHT XOHAPOCAPKOMMU), T€X UyTJIMBA 10
ximioreparii, JikyeTbes sk capkoma lOinra [7]. Jo 70-x
POKiB MMHYJIOTO CTOPiu4sl MpU MyXJIUHHOMY YpaXKeHHi
KiCTOK KiHIIiBKM omepalielo Bubopy OyJjia amiyTaiiist abo
eK3apTUKYyJsis KiHiiBku [8, 9]. Ha nanuit yac cBiToBuii
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CTaHAApPT JIIKyBaHHSI XBOPUX i3 3JI0SIKICHUMU MyXJIWHAa-
MU KiCTOK — KOMOIHOBaHMI a00 KOMIUICKCHMI ITiIXil,
OIHUM 3 €TalliB SIKOT0 € XipypriuyHe JIKyBaHHS. 3aBOaH-
Hsl opToriefa Mpv BUKOHAHHI Orepallii moJisirae B pajau-
KaJIbHOCTI OIEpaTUBHOTO BTpydyaHHSA. ICHye pekinbKa
OCHOBHUX METOAMK PEKOHCTPYKLIll ITiCas MpoBeIeHHS
CerMeHTapHOI pe3eKllii KiCTKM: aJoTpaHCIJIaHTallisl, aB-
TOTpaHCIUIAHTAllisl Ta EHIOMPOTE3yBaHHS. AHAJi3 BiTUM3-
HSHOI Ta 3apyOiXXHOI JIiTepaTypd IMOKa3aB, IO aBTO- U
QJIOTpaHCIIaHTallisl Ma€ TIPaBO Ha iCHYBaHHS i 3aCTOCO-
BYETBCST HU3KOIO KJIiHiK [10—12], ane Ha manuii yac 90 %
MalieHTaM Ha 3JI0SKiCHI ypaxKeHHs JTOBI'MX KiCTOK BUKO-
HYETHCS OpraHo30epiraroue XipypridyHe JiKyBaHHS B 00CsI-
3i CeTMEHTapHOI pe3eKllil 3 eHaoIpoTe3yBaHHIM [13, 14].
3amimeHHs ae(eKTiB KiCTOK OHKOJIOTIYHMMHU €HIOMPO-
Te3aMM CTAJI0O MOXJIMBUM Y APYTiil MosoBuHI XX CcTOpiu-
ys1. Lle cTasio MOXJIMBUM 3aBASIKM BUKOPUCTAHHIO HOBUX
TEXHOJIOTii1 JIIKyBaHHS i 3aCTOCYBAaHHIO HOBUX KOHCTPYK-
iii enponpotesiB [15]. B oHKoopTOMenii mpu eHA0Npo-
Te3yBaHHI BUKOPUCTOBYIOThCS Pi3Hi MOJIEJi i KOHCTPYKILii
eHJ/IONPOTEe3iB, B TOMY UMCIi K LEMEHTHIi, TaK i Oe3le-
MEHTHi CMCTeMH i B OiBIIOCTI BUMAIKIB HECTAaHIAPTHI
enponporesu [16, 17]. IlepeBaroo eHIOIPOTE3yBaHHSI,
Ha BiIMiHY Bill iHIIMX METOHIB PEKOHCTPYKIIil, € OTHO-
MOMEHTHA KOMITEHCcallisl iIMIIaHTaTOM MaCUBHUX KiCTKO-
BUX JIe(eKTiB Mpu 30€peKeHHi OIMOPO3AaTHOCTI Ta PyXiB
B cym100i, 110 3a0e3nevyye BiqHOBICHHS MYHKILT KiHIIiB-
KU Ta MOKpallly€e SIKiCTb XUTTS natieHTa [18]. 3a naHu-
MU HU3KU aBTOPIB, €HAOMPOTE3yBaHHS X04a i IMOKpaIlye
(yHKIIIOHATbHI, OHKOJIOTiUHi Ta TICUXOJIOTiYHi pe3ybTa-
TU TIPOTUITYXJIMHHOTO JIiKyBaHHSI, ajie He BIJIMBAE HA BU-
JKMBAHICTh MAaLi€HTIB i MPOTHO3 3aXBopioBaHHs [19—21].
VY naniit cTaTTi HABOAUMO PE3yJIbTaTU EHAONPOTEe3yBAHHS
CyIJIO0iB IIpY XOHIPOCAPKOMi JOBIMX TPYOUaCTUX KiCTOK.

Martepiaau Ta meToAun

3a nepioa 3 2009 no 2021 pik y kiiHivHOMY Bimmimi Y
«IractuTyT TpaBMaTosorii Ta opromenii HAMH Yxkpainn»
BUKOHAHO 28 opraHo30epiraroumx ornepariii IIpu XOHIpPO-
CcapKoMi JOBroi TpyouacToi KicTKU B 00CsI3i cerMeHTapHO1
pe3eKllil 3 HaCTYIIHUM eHIOIIPOTe3yBaHHSIM cyrioba. XKi-
HOK 6yiio 17 (60,7 %), yonosikiB — 11 (39,3 %). CepenHiii
BiK XBOpMX cTaHOBMB 46,8 £ 1,5 poKy, 3 HUX BikoM Bix 21
1o 30 pokiB — 2 xBopi, Bix 31 10 40 pokiB — 11, Bix 41 10 50
pokiB — 4, Bix 51 g0 60 pokiB — 3, Bix 61 g0 70 pokiB — 7
i Bim 71 mo 80 pokiB — 1 xBopwuii. 22 XBOPUM iMITJIAHTO-
BaHi BITYM3HSIHI iHAMBIIyaJIbHO BUTOTOBJIEHI OHKOJIOTiYHi
enponpore3n HBO «Iumen», 6 XBopuM iMITJIaHTOBaHi 3a-
KOPIOHHI MOIyJIbHI eHmomnpoTe3n (3 — dipmu «Valdemar
Link» (Himeuunna), 2 — «Beznoska» (Yexis), 1 — oip-
mu «Stryker» (CILIA)). V¥ taba. 1 HaBeneHi MopdooriyHi
GopMM XOHAPOCAPKOMU, SIKi 3yCTpidanucs.

OO6csT XipypriyHOTO BTpYYaHHSI 3ajiexkaB Bifl JIOKaJlizallii
MyXJIMHU: XBOPUM BWHOHYBAJacsl PE3eKIlisl Cyrjo00BOTrO
cerMeHTa abo nmiadiza KicTKY 3 IMyXJIMHOO Ta 3aMillleHHS Jie-
deKTy eHIIoIIPOoTE30M a00 METaJIeBUM IMILIAHTOM. Y Ta0JI. 2
HaBeJeHa KiJIbKiCTh BUTIA/IKiB €HIO0NPOTE3yBaHHS CYTJIO0iB.

AbnacTuuHe BUIAJIEHHST MyXJIMHU CYTJIOOOBOTO CErMeH-
Ta CIIOHYKAJI0 BUKOHYBAaTH IIMPOKY PE3eKIlil0 HOBOYTBO-
penHs. [lpu eHgompoTre3yBaHHI CYIVIOOIB HOTPHUMYBAIUCS
OCHOBHUX IIPUHLMIIIB OHKOXipyprii — QyTJIsIpHOCTI Ta
a0J1aCTUYHOCTI, BUJAJCGHHSI OAHUM OJIOKOM 30HM OioIcii,
BUKOHYBJIM alleKBaTHY M’SI30BY IJIACTUKY, 3aKpUBAIOUM
EHIOMPOTE3 M’ IKUMU TKAHUHAMMU JIJIST TIOHVKEHHST PUBUKY
YCKJIATHEHb. 3 METOIO ITPOMIIAKTUKY METaJI03y Ta JUIs (Pik-
catlii M’sI3iB MM BUKOPHCTOBYBAJIM TOJIIMEPHi Tyou ipmMu
«Mutars» (HimMeyunHa), sIKi MaloTh ITiABUILEHY TPOITHICTh
0 M’SIKUX TKaHWH, IO CIPUSIE MIBUIKOMY PYOILFOBAaHHIO
i BIIHOBJIEHHIO MPUPOTHOI TOYKU MPUKPIIICHHS M’SI3iB.

Ta6auusa 1. MopgonorivyHi popmu xoHapocapkomm

MopdonoriuyHi popmu Kianich %
nyxJINH BUNaAKiB
XoHApocapkoMa HU3bKOMO CTYMNEHS 31089KiICHOCTI 4 14,3
XoHApocapkoMa CepeaHbOro CTyrneHs 3N109KiCHOCTI 11 39,3
XoHapocapkomMa BUCOKOrO CTYMNEHS 3M105KiCHOCTI 32,1
HenndepeHuinosaHa xoHgpocapkoma 10,7
Me3eHxiMmanbHa xoHapocapkoma 3,6
Ycboro 28 100

Tabnuus 2. KinbkicTe BUNaakie eHAoNpPoTe3yBaHHs Cyrno6iB npy XoHAPOCapPKOMi

Jlokanisauisa IB(H:': L‘?(T: %
KynbLuoBuii cyrno6 9 32,1
KoniHHu cyrno® (amcTtanbHWii Bigajin CTErHOBOI KiCTKM) 8 28,6
MneyoBuin cyrno6 6 21,4
KoniHHWU cyrno6 (NpokcManbHU BiAAIN BENNKOrOMINIKOBOI KiCTKM) 4 14,3
lominkoBOCTOMHWUI Cyrno6 1 3,6
Ycboro 28 100
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Pucynok 1. doToBigbutkmn peHTreHorpam npasoi
BEJINKOroMisIKOBOI KICTKMU 3 XOHAPOCapPKOMOIO B
MPoOKcUMasibHOMY BigAini: A — npsima rnpoekKLis;

b — 60okoBa npoekuyis

3ajiexkHO Bifl KOHKPETHUX aHATOMO-(DYHKIIIOHATbHUX 3MiH
3aCTOCOBYBAJIMCS CIIEIiaIbHi KOHCTPYKIIii iMIUIAHTIB, iH-
CTpYMEHTapiil Ta METONMYHI IPUIOMH, SIKi JOITOBHIOBAIN
CTaHIApTHY TeXHiKy orepaliiii. [Ipu eHmomnpoTe3yBaHHi BU-
KOPHMCTOBYBAJIM LIEMEHTHUI TUII (piKcallii eHgompore3sa.

IIpu nenudepeHLiiioBaHiii XOHAPOCAPKOMi TPOBOAUIN
nepen- i mcasionepaniifHe XiMioTepaneBTUYHE JiKyBaHHSI
3TiJHO 3 MPOTOKOJIOM JIIKyBaHHSI OCTEOTEHHOI CapKOMM:
LIUCIJIATUH, aapiabliacTMH, BUCOKOM030BUil iocdamin,
BUCOKOJIO30BUI1 METOTpEKCAT.

ITpu Me3eHXiMaIbHIl XOHIPOCAPKOMI TTPOBOAUIN Tie-
pen- i TicisornepariiiHe XiMioTepaleBTUYHE JIiKyBaHHS
3riIHO 3 MPOTOKOJIOM JIiKyBaHHSI capkoMu FOiHra: BiH-
KPUCTHH, aapiabacTUH, €TOMO3M I, BUCOKOI030BUI ihoc-
damin, nukiiogpochamin, aKTUHOMILIMH.

DyHKILIiOHANIBHUI pe3yIbTaT IPOONEPOBAHOI KiHIIiB-
K1 pospaxoByBaBcs 3a mikaiaoww MSTS (Musculoskeletal
Tumor Society). OLiHKY SIKOCTi XXUTTSI XBOPUX, SIKUM TTPO-
BEJICHO €HJOMPOTE3YBAaHHS CyI100a, MPOBOIMIIMN 3TiTHO 3
ormutyBaHHAM 3a cuctemolo EORTC QLQ-C30 (mkama
6aiB Bix 0 mo 4). BuskuBaHICTh IMalli€HTIB OLlIHEHA 3a Me-
TogoM Kamnana — Meepa.

PesyAbTaTH

VY pesynbTaTi eHAONPOTE3yBaHHSI BEJIMKUX CYTJIO0IB Y
28 XBOpUX Ha XOHAPOCAPKOMY OPTOTIEANIHI YCKIIaTHEHHS
crioctepiranucay 2 (7,1 %) nmalieHTiB Ta peUANBY ITyXJIH-

PucyHok 2. doToBigbuTkmn peHTreHorpam rnpasoro
kostiHHoro cyrno6a xsoporo I1., ctaH nicns eHgo-
npore3yBaHHSI: A — npsiMa rpoeKLis;

B — 60koBa npoekuyis

uuy 2 (7,1 %) nauienris. [1pu iHGeKLIiiTHOMY YCKIaJHEH-
Hi, sike criocTepiraiucs B 1 XBOporo, BAKOHAHO BUAATICHHS
€HJI0MNpOTe3a Ta BCTAHOBJIEHO LIEMEHTHUI crielicep, yepe3
6 MicaliB BUKOHAHO PEEHIOIPOTE3YBAHHS KYJBIIOBOTO
cyrnoba. AcenTWyHa HeCTaOUIbHICTh HIXKKM €HIOIpOTe3a
crioctepirajgacs B 1 mauieHTa Iicjsl €HIO0NPOTe3yBaHHS KO-
JIIHHOTO Ccyry100a, BUKOHAHO PEeHIONPOTE3yBaHHSI CYI100a.

[Ipy peluauBi XOHIAPOCAPKOMM, SIKUIA BUSIBJICHO Yy 2
XBOPMX B CTPOKU Bin 18 1o 53 MicsiB, 1 maiieHTy BUKOHa-
HO aMMyTallil0o HUXKHbOI KiHIiBKY Ha PiBHI CEpeHbOI Tpe-
THMHM CTeTHA, | MamieHTy BUKOHAHO aMITyTallil0 HUKHBOI
KIiHIIIBKM Ha PiBHI HMXKHBOI TPETHMHM CTErHa, y 3 XBOPUX
npu nenudepeHIiiioBaHiii XoHIpocapkoMi Ta 1 XBoporo
IpU Me3eHXiMaJIbHiil XOHAPOCAPKOMi 3 MHOXKMHHUMHU Me-
TacTa3aMu B JIET€Hi MPOBOIMIM KypCH IOJlixiMioTepartii 3
HACTYITHOIO METACTa3eKTOMIEIO.

HaBoaumo nepiuuii npukiiaz 3 Haoi MpakTUKU. XBO-
puii I1., 62 pokiB, HanmiimoB y BigaineHHs Y «lHcTUTyT
tpaBMmaroJorii Ta opromneaii HAMH VYkpainu» y KBiTHI
2014 poky 3 HOBOYTBOPEHHSIM IMTPOKCUMAJILHOTO BillIiTy JTi-
BOI BEJIMKOTOMIIKOBOI KicTKH (puc. 1). 3 aHaMHe3y 3aXBO-
pIoBaHHS cTayo Bimomo, 10 y 2013 porwi xBopuii oTpuMaB
TpaBMy IPOKCUMAaJIbHOTO BillAiTy JIiBOi BEIMKOTOMiJIKOBOI
KiCTKH, 3’SIBUJIACh MPUITYXJIiCTh Ta OiIb Y MPOKCHUMAaIbHO-
MY BiJIiJIi JIiBOi TOMiJIKM, JIiKyBaBCs B OpTOIeaa 3a MicLieM
MPOXUBaHHS: (hizionpolieaypy Ha KOJiHHUI CyrI00, BHY-
TPIITHBOCYIJIO0OBI iH’€KIIII TOPMOHAJIBHUX TIperaparis.
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PucyHok 3. dPoToBifabUTKM pEeHTreHorpamv npaBoi
nae40Boi KicTku xBoporo JK. 3 XOHApPOCcapKoOMOIo
NMPOKCUMaJsIbHOro BiaAainy nne4yoBoi kictku (A), Bu-
AasieHn MakponpenapaTt npOKCUMasibHOro
BigAiny nae4yoBoi KicTku 3 nyxanHoto (b)

Y BinginenHi 1Y «IHCTUTYT TpaBmaTtoJiorii Ta opTomneail
HAMH VkpaiHnu» mnaiieHTy BUKOHaHa TpernaHoObiocis
MMPOKCHUMAJIBHOTO Bi/IiJTy JIiBOi BEJIMKOTOMIJIKOBOT KiCTKH.
[TaToricTonoriyHMit BUCHOBOK: XOHAPOCApPKOMa BUCOKOTO
CTYNEHS 3I0SIKiCHOCTI. 3 ypaxyBaHHSIM IaTOTiCTOJIOTITHO-
ro BUCHOBKY XBOpoMY B TpaBHi 2014 poKy BUKOHaHO pe-
3eKIIi10 MPOKCHUMAaJIbHOTO BiJlAiTy JIiBOI BEJIMKOTOMiIKOBOI
KiCTKM 3 IyXJIMHOIO Ta iHAMBiZyaJllbHE MOAYJIbHE €HI0-
MPOTE3yBaHHs JIiBOrO KOJIHHOIO Cyrioba eHIONpoTe30M
«Valdemar Link» (puc. 2). [TicisionepaiiiiHuii maToricto-
JIOTIYHUI BUCHOBOK: XOHJPOCapKOMa BMCOKOIO CTYIEHSI
3nosikicHocTi. [licasionepauilinuii nepion nepediraB 6e3
YCKJIaAHEHb. Y IWMHaMIlli CIocTepeXXeHHs uyepe3 7 poKiB
JIAHUX 32 PeLANB MyXJIMHU Hemae. [lallieHT KopucTyeThb-
CsI HIDKHBOIO KiHITIBKOIO B IOBHOMY 00CSI3i.

HaBoauMmo npyruii mpukiiam 3 Halroi IpakKTUKKU. XBO-
puii XK., 43 pokiB, HamilimoB y BiggineHHs Y «lHctutyT
TpaBMmatosorii Ta opronenii HAMH Ykpainu» y aucro-
maai 2013 poky 3 HOBOYTBOPEHHSIM IPOKCHMAaJbHOIO
Binmisy 1iBoi ruieyoBoi KicTku (puc. 3A). 3 aHaMHe3y 3a-
XBOPIOBaHHS: TpaBMYy 3ariepeuye, y 2012 poii 3’ sBusucst
601i Ta OOMEXXeHHSI 00CITY pyXiB B JIiIBOMY ILJIEUOBOMY
cyrno6i. JIikyBaHHS 3a MiclieM IpoXUBaHHSA: ¢izionpo-
LIelypyM Ha TUJIEYOBUM Cyrjio0, BHYTPiIHHOCYTJI00O0BI
iH €Kil TopMOHaIbHUX IpemapatiB. Y 2013 poui 6oii
MMOCUJIMJINCH, CIIOCTepirajgacsa aTpodiss M’SI3iB ILIeYO-
Boro mosca. Y BimminenHi 1Y «lHcTuUTyT TpaBMaToJoOTii
ta opronenii HAMH Ykpainu» XxBopoMy BUKOHAHO Bill-
KpUTY OiOIICiI0 MPOKCUMaJbHOTO BiIAiTy JIiBOI IJI€YOBOI
KicTtku. IlaToricTosoriyHuit BUCHOBOK: XOHJIpOcCapKoMa
CepenHbOro CTYMeHs 310siKicHocTi. ¥ ciuHi 2014 poky

PucyHok 4. ETan onepauii, yctaHoBneHWii eHAoNpoTe3 nae4yoBoro cyrioba (A). dorosigbutkm
PEeHTreHorpamMmu npasoi nie4oBoi KicTkun xsoporo XX., cTaH nicns pe3ekuii npoKcuMasibHOro Bigainy
nae4oBOi KicTKN Ta eHAonpPoTe3yBaHHsI N1e4oBoro cyrnoba (B)
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Hali€eHTy BUKOHAHO Pe3€KIlil0 MPOKCHUMAJIbHOIO Biadi-
JIy J1iBO1 MJIEYOBOI KiCTKM 3 IMMYXJIMHOIO Ta iHAMBiAyaJIbHe
eHJOIPOTE3yBaHHSI JIiBOTO IIJIEYOBOTO Cyrjioda eHIO0-
npote3oM «Inmed» (puc. 4b). [TicasgonepauiitHuii nato-
TiCTOJIOTIYHUI BHUCHOBOK: XOHIpOCAapKoMa CepeIHbOIro
cryrnieHs 3nosikicHocti. TlicasionepauiitHuii nepion me-
pebiraB 6e3 yckiiamHeHb. Ha choromHi peHTTeHOJIOTiYHO
Ta KJIHIYHO JaHWX 3a PeUUINB MyXJTuHU HeMae. DyHK-
LHiOHAJIBLHUI pe3yJbTaT MpaBOi BEepXHbOI KiHIIBKU (3a
mkanoo MSTS) y mexax 68 %.

DyHKILIOHANIBHUN pe3yJabTaT KiHIIBKK (3a IIKaJIO0
MSTS) micina eHgonmpoTe3yBaHHS KYJbIIIOBOTO CYIjo0a
ctaHoBUB 82,4 %, micna pesekuii AUCTAJbHOTO BiImiay
CTErHOBOI KiCTKM Ta €HJOMPOTE3yBaHHSI KOJIIHHOTO CYy-
m1oba — 89,2 %, miciast pe3eKiil MPOKCMMAaIbHOIO BiLainy
BEJINKOTOMIJIKOBOI KiCTKM Ta EHIOMPOTEe3yBaHHS KOJIHHO-
ro cyrioba — 80,6 %, Mmicist eHIOTPOTe3yBaHHST TOMIJTKO-
BOCTOITHOTO cyrioba — 72,3 %, micis eHIonpoTe3yBaHHS
MJIeY0BOTO cyrinobda — 68,4 %.

Axicth xuTTd XBOpUX 3a onuTyBaibHukoM EORTC
QLQ-30 migBumunack 3 40—>50 6aiB 40 eHIONIPOTE3yBaH-
Hsl i cTaHOBMIIA B cepeiHboMY 85—90 GautiB miciist eHIompo-
Te3yBaHHS.

3arajibHa TpUpiYHA BMKUBAHICTh TALIIEHTIB TIPU XOH-
napocapkoMi — 95,3 £ 1,7 %, m’stupiuna — 89,7 £ 2,1 %.

3arayibHa TpUpiuHA BUXKMBAHICTb MAIliEHTIB IPU ME3CH-
XiMaJIbHINM Ta aeaudepeHIIiiioBaHill XOHAPOCapKOMi CTa-
nosuia 0 %.

BUCHOBKMU

1. ¥V pesynbTaTi eHIOIPOTE3yBaHHS BEIUKHNX CYIJIOO0IB
Yy XBOPHUX Ha XOHIPOCAPKOMY IMiCsSIONepalliiiHi ycKiam-
HeHHs criocTepiramucs y 2 (7,1 %) nauieHTiB Ta peluIuBu
myxaHn y 2 (7,1 %) naiieHris.

2. 3acTocyBaHHSI €HAOMPOTE3yBaHHS IIPpU XOHApOcap-
KOMi KiCTKH CITpMSIE BiTHOBAEHHIO (DYHKIIii Ta OITOPOCIIPO-
MO>KHOCTI KiHIIiBKM i MOKpAIIy€ SAKiCTb XUTTS Malli€HTa.

3. INamieHTaM 3 Me3eHXiMaJbHOWO Ta jAeaudepeHIliiio-
BaHOIO XOHJIPOCApPKOMOIO B CXeMaX KOMOIHOBAHOTO JiKy-
BaHHSI TMPU EHIOIMPOTE3yBaHHI CYIJ00iB MOKa3aHO IMpo-
BEIIEHHsI KypCiB moJiixiMioTepartii 3riTHO 3 MPOTOKOJaMU
JIIKyBaHHSI OCTEOTeHHOI capkoMHu Ta capkomu FOiHra, ane,
He3BaXXar4u Ha IIPOBeIeHHS KyPCiB ITOJIiXiMioTepalrii, B~
JKMBaHICTh TMAILiEHTIB MpU LIMX (opMaxX XOHIPOCAPKOMU
HU3bKa.

Konduikr inrepeciB. [laHa my0iikaliiss He BUKIUKAE
Oyab-sIKOro KOHQUIIKTY MixX aBTOpamu, He OyJia i He Oyne
MPpeaIMEeTOM KOMEPLiifHOI 3alliKaBIeHOCTi Y4 BUHATOPOIU
B KOJTHi1 hopmi.
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The results of replacement arthroplasty in the treatment
of bone chondrosarcoma

Abstract. This article reports on the results of replacement ar-
throplasty in the treatment of bone chondrosarcoma. As a result
of replacement arthroplasty in 28 patients, post-surgical compli-
cations were observed in two (7.1 %) patients, and tumor recur-
rence was observed in two (7.1 %) patients. Infectious post-surgical
complications were observed in one patient after replacement ar-
throplasty of coxofemoral joint; the endoprosthesis in this patient
was removed, and cement spacer was implanted; six months later
the replacement arthroplasty was repeated. The aseptic loosening
of the endoprosthetic stem of the joint was observed in one patient
after knee arthroplasty; the replacement arthroplasty was repeated.
The chondrosarcoma recurrence was identified in two patients be-
tween 18 to 53 months; lower extremity amputation was performed
in one patient at the level of the mid-third of the femur; lower ex-
tremity amputation was performed in one patient at the level of the

lower third of the femur, and polychemotherapy courses, including
further metastasectomy, were performed in three patients having
dedifferentiated and mesenchymal chondrosarcoma with metasta-
ses in the lungs. The functional result in the extremity, depending
on the tumor site (based on MSTS scoring system) after the endo-
prosthetic procedure constituted 68.4 to 89.2 %. The quality of life
of patients, according to the EORTC QLQ-30 questionnaire, was
40—50 scores before the arthroplasty, while after the arthroplasty
the score went up and constituted 85—90 on average. The overall
three-year survival rate of patients with chondrosarcoma consti-
tuted 95.3 + 1.7 % and the five-year survival rate was 89.7 + 2.1 %.
The survival rate for patients with mesenchymal and dedifferenti-
ated chondrosarcoma constituted 0 %.

Keywords: chondrosarcoma; long bone; joint; replacement arth-
plasty
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Novel Surgical Indications at COVID-19 Pandemic?

Did COVID-19 Pandemic Narrow
the Spectrum of Surgical Indications?

Abstract. Background. The COVID-19 outbreak changed orthopedic practices more than we thought. We are
going through a period in which conservative freatment will become prominent when deciding on fractures
with indistinct surgical margins in guidelines. Considering global tendency for surgical interventions in the pre-
pandemic period, we tried to find out the answer to the following question: will conservative treatment be
the shining star in the post pandemic period? Materials and methods. 262 patients who were with “gray zone
fractures-injuries” like extraarticular distal radius fracture, proximal humerus fracture and Weber type B ankle
fracture were freated conservatively during March 11, 2020 and 11 August, 2020. Open or pathological fracture,
fractures with vascular or neurological injury and fractures involving the articular joint were excluded. Results.
59 patients with proximal humerus fracture followed with arm-sling. Mean ASES scores at 6" was 48.3 and 69.9
12 week. 91 patients with Weber B-type ankle fracture were followed up with below-knee plaster for 6 weeks.
American Orthopedic Foot & Ankle Score was 48 in the 6™ week and 75 in the 12" week. 90 patients with distal
radius fracture were followed up with plaster. Malunion was detected at 5 patients. Mean Quick Dash score at 6™
weeks was 52.3 and 29.5 at 12 " weeks. Mean wrist flexion was 450, wrist extension was 35°, forearm supination 60°
and forearm pronation was 70° at final control. Conclusions. The conservative tfreatment experiences we have
gained from pandemic periods will change our treatment algorithm, unless it is overshadowed by our ambition

to perform surgery for different reasons.

Keywords: COVID-19; fracture; distal radius; proximal humerus, ankle fracture

Introduction

In December 2019, pneumonia cases with unknown
cause increased in Wuhan of Hubei Province, China [1].
The epidemic began to spread slowly as the Chinese govern-
ment failed to control the epidemic. The epidemic, which
novel coronavirus was proved to be the cause, was named
as 2019-nCoV. World Health Organization (WHO) later
named as coronavirus disease 2019 (COVID-19) [2]. On
March 11, 2020, WHO described the outbreak as a world-
wide pandemic. Nearly 33 million people in 215 countries
have been diagnosed with COVID-19 and 995.000 of them
died as of the writing of this article. COVID-19 has quickly
become a global threat and proper hygiene, quarantine,
social distancing, self-isolation has become the rules we
should be more careful.

COVID-19’s highly contagious feature, transmission by
droplet, contact and air, and being infectious even with-
out specific symptoms during the incubation period lead to

rethinking fracture treatment protocols [3, 4]. It has been
shown that there can be a transmission from patients to
surgeons, as well as from surgeons to patients. COVID-19
infection may also develop in some patients after surgical
treatment because orthopedic surgeries tend to produce
more aerosols and droplets due to use of high-speed opera-
tive devices [5].

Tendency for conservative management began for
“non-obligatory” fractures to protect both medical staff
and patients and other healthcare providers but also to the
families and neighbors of exposed healthcare providers.
Ministry of health recommended suspending elective pro-
cedures and outpatient visits to reduce the burden on the
health system by not using limited resources and personnel
due to the high prevalence of COVID-19. In this period,
orthopedic surgeons, like other doctors, took a position to
fight at the front line to assist in emergency rooms and in-
tensive care units.
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Announcement of lock-down for people less than 20
years of age who might be asymptomatic but have high risk
of transmitting disease, and people over 65 years of age who
have high risk of mortality decreased the number of frac-
tured patients admitted to the emergency department in our
country. Therefore, fracture management was limited to
those who had to go work due to the economic reasons and
usually fall at home despite all precautions.

Purpose. In our article, we tried to reveal the fracture
management that we applied for the patients who were ad-
mitted to our hospital for approximately 6 months from the
date of March 11" when pandemic was announced to till
writing of this article. Considering global tendency for sur-
gical interventions in the pre-pandemic period, we tried to
find the answer to the following question: will conservative
treatment be the shining star to till post pandemic period?

Matherial and methods

Patients who were admitted to our emergency ortho-
pedics department between March 11, 2020 and August
11, 2020 were evaluated retrospectively. 3210 patients
were diagnosed with fractures within this period. Open
or pathological fracture, fractures with an associated
vascular or neurological injury, hip fracture, unstable
pelvic fractures and articular or peri-articular fractures
were considered as “obligatory fractures to surgically
treat”. 1290 patients who met these criteria were treated
surgically. 1680 of the remaining were treated conserva-
tively. Patients who did not want to be operated due to
COVID-19 infection fear, the fractures in which surgical
and conservative treatment boundaries are intertwined
and which also could be treated conservatively accor-
ding to guidelines were called as “gray zone fractures”.
240 patients who met the inclusion criteria were included
in the study (fig. 1). Diagnosis was based on radiograph or
CT scan views. The patients were informed about the risk
for COVID-19 infection and also non-union and possible
restricted joint movement if conservative treatment was
chosen. Conservative treatment decisions were made ac-

cording to radiological appearance of fractures, medical
conditions and expectations of the patients.

Three control groups were formed retrospectively,
with the same age and fracture type in order not to cause
bias. For this purpose, patients who were treated surgical-
ly between June 2019 and January 2020 with an adequate
follow-up period were selected. The medical records of
the patients were checked for clinical scores and eligi-
ble patients were included in the study. All participants
were informed and informed consent form was obtained.
Study was approved by our Institutional Review Board
(14/07/2020-312).

Patients with extraarticular distal radius fracture
(EADRF) were followed with plaster for 6 weeks. Quick
dash scoring was done to all patients at 6" and 12" week.
Patients with proximal humerus fractures (PHF) followed
with abduction supported shoulder arm sling for 6 weeks.
American shoulder and Elbow Surgeons (ASES) scoring
was done at final control and at 6" and 12" week. Patients
with Arbeitsgemeinschaft Osteosynthesefragen (AO) Weber
B-type ankle fracture were followed up with below-knee
plaster for 6 weeks and American Orthopedic Foot & Ankle
Score (AOFAS) was applied after plaster removal (6" week)
and 12" week.

Results

The mean age and follow-up time of all patients in-
cluded in the study can be seen in table 1. According to
Neer’s classification, 48 of 59 PHF patients were 2-part
surgical neck fractures, 10 were 3-part, 1 were 4-part frac-
tures. In the control group, 26 patients were 2-part surgi-
cal neck fractures, 25 patients were 3-part, 3 were 4-part
fractures according to Neer’s classification. The mean age
of the patients was 70 (48—83) years. The patients were fol-
lowed with abduction supported shoulder arm sling for 6
weeks. All patients were called for control at 3 week and a
X-ray’s were taken. Patients were recommended to do
elbow and wrist exercises. On the 6" week control, a ra-
diograph was taken and the arm sling was removed and

Total number of patients with fractures
(n=38210)

Y

Conservative
(n=1680)

(n=

Gray Zone Conservative

Obligatory Fractures
(n=1290)

240)

A

y

Proximal Humerus
(n=59)

Distal Radius (Extra articular)
(n=

Weber type B lateral
malleolus (n=91)

90)

Figure 1. Distribution of patients included in the study
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Figure 2. Patients were directed to physical
therapy for shoulder exercises after 6" week
control

patients were directed to physical therapy for shoulder
exercises (fig. 2). ASES scoring was performed for all pa-
tients at 6™ week during the control examination and at
12" week by telephone to prevent patients from coming to
the hospital and becoming infected. Mean ASES scores at
6 weeks was 48.3 and 69.9 at 12" week. Surgical planning
was performed for elective reverse shoulder arthroplasty in
5 patients at the latest follow-up. Although there was no
statistically significant difference between the ASES scores
8 patients were planned for reverse shoulder replacement
surgery in control group.

91 patients with AO Weber B-type ankle fracture were
followed up with below-knee plaster for 6 weeks. Partial
weight-bearing was allowed after 3 week. X-rays were ta-
ken (fig. 3) and the plaster was removed at 6" week. Bone
union was observed in all patients and they were encou-
raged to walk with full weightbearing. AOFAS scores was
applied to the patients at 6™ and 12" week. The score was
48 in the 6™ week and 75 in the 12" week. 60 patients were
determined retrospectively for the control group. Open re-
duction and internal fixation were applied to all patients.
Full weightbearing was allowed 1 month after the operation.
AOFAS scores were 85 at 12 week control and was statisti-
cally significant (p < 0.05). The better AOFAS scores in the
control group may be due to the less pain in the 12" week
after surgery.

93 patients with EADRF were followed up with above-
elbow plaster for 3 weeks and below-elbow plaster for the
following 3 weeks (fig. 4, 5). Nonunion was not detected,
but malunion was detected in 5 patients. 3 of them were
low-demand > 75 years old patients. Distal radius osteo-
tomy was planned for 2 of 5 patients. Mean Quick Dash
score at 6™ weeks was 52.3 and 29.5 at 12" weeks. Mean

Figure 3. Radiological views before (a)
and 6 weeks after plaster
removal (b)

wrist flexion was 45°, wrist hyperextension was 35°, ulnar
deviation was 25°, radial deviation was 10°. 110 patients
treated surgically for AEDRF were included in retro-
spectively as a control group. All patients were surgically
treated with open reduction and internal fixation. 12"
week Quick Dash Scores were mean wrist flexion was 55°,
wrist extension was 50°, ulnar deviation was 25°, radial
deviation was 20°.

Discussion

COVID-19, which started to be a big problem for the
whole world after March 2020, began to change the surgi-
cal trends. COVID-19’s highly contagious feature, trans-
mission by droplet, contact and air, and being infectious
even without specific symptoms during the incubation pe-
riod and susceptibility to pulmonary infection in patients
especially with lower-limb fracture are major concerns in
the treatment of fracture patients [5]. The simplest rule to
prevent contamination is to avoid exposure to the virus.
Virus exposure can be prevented by reducing aerosol gene-
rating procedures (AGP) and using personal protective
equipment (PPE). Orthopedic surgeries tend to produce
more aerosols and droplets due to the use of high-speed
operative devices [6]. Considering that the percentage of
orthopedic surgeons infected with COVID-19 in 8 hos-
pitals in Wuhan was close to 20 %, patient selection for
surgery could become a more important issue [7]. In or-
der to ensure the correct use of limited resources, we had
to apply conservative treatment for cases that we mostly
used to perform surgery according to the wishes of the
patients (we named as gray-zone fractures), except open
or pathological fracture, fractures with an associated
vascular or neurological injury, unstable pelvic fractures

Table 1. The mean age and follow-up time of all patients

Indicator Mean age, Mean follow-up,
Prox. Humerus 70 (48-83) 71 (58-92)
Distal Radius (Extra-articular) 68.2 (58-76) 59 (45-96)
Weber type B lateral malleolus 52 (28-67) 65 (48-93)
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Figure 4. Patients were followed up with above-
elbow plaster for 3 weeks and below-elbow plaster
for the following 3 weeks

and articular and peri-articular fractures hence operative
management may be required, at a later stage.

Postponing a surgery for more than 4—6 weeks may
cause to patient more harm than good in the future and
may lead to limitation at affected extremity movement,
malunion or nonunion. However, during the pandemic
period, the priority should be to prevent mortality due to
COVID-19. It should be discussed with the patient that
COVID-19 infection may develop in the perioperative
period [8]. There are publications suggesting that in-
creased surgical stress and decreased body resistance in
the postoperative period may activate or aggravate the
progression and mortality of COVID-19 [9]. The deci-
sion for surgery should be taken with consensus, guided
by the surgeon.

Satisfying results can be obtained especially in upper ex-
tremity fractures treated conservatively. Studies have shown
that except for open fractures and pathological fractures
there were no statistically or clinically significant diffe-
rences between operative and non-operative treatment re-
sults of adults with a displaced fracture of the proximal hu-
merus [10—12]. Neer’s criteria of displacement is constantly
revised for surgical indication. The treatment of displaced
three and four-part fractures is still controversial and pa-
rameters like the general condition of the patient (e.g., co-
morbidity, expectations), “personality” of the fracture (e.g.,
open, osteoporosis related) and the surgeon-related reasons
(e.g., experience) are important for surgical decision [12].
Humeral head perfusion is another parameter for surgical
decision. Radiologically developed criteria which are called
as Hertel criteria gives information about the vascularity of
the humeral head [13].

Obligatory shoulder fractures to treat are open or path-
ological fracture, an associated vascular or neurological
injury, head-splitting fracture, a severe ipsilateral injury
to the shoulder girdle aka floating shoulder [14]. Patients
who complied with our conservative treatment indications
(except obligatory fractures and patients whose humeral
head perfusion was preserved according to radiological
evaluations), whose medical condition were not suitable
for surgery, who didn’t want to be operated due to fear of
COVID-19 were treated with sling immobilization. Patients

Figure 5. X-rays were taken
after 6 weeks
of plaster treatment

were encouraged to do elbow and wrist exercises at 3" weeks.
Patients were directed to intensive physical therapy move-
ments to do at home after radiological bone healing was de-
tected at 1 month follow-up (fig. 2). Patients were advised
not to do overhead movements in the early period, but to do
any movements that can continue their social life. Although
59 patients diagnosed with PHF were also candidates for
surgery, surgery was planned for only 8 % of patients after
conservative treatment. The ASES scores showing that the
patients had a good social life adaptation may have been due
to their compliance with conservative treatment and physi-
cal therapy afterwards. There was no significant difference
between ASES scores compared to the control group. The
higher number of candidates for shoulder arthroplasty may
be due to the selection of more complicated fractures for
surgery.

Weber type B fractures are the most common ankle
fractures [15]. Those who recommend surgery for mini-
mally displaced weber type B fractures suggest that they
can only eliminate further displacement and instability
with surgery. In addition, there are surgeons who state
that surgical results are not clinically superior to below-
knee plaster treatment. However, they also draw atten-
tion to the risks associated with surgery and anesthesia,
the risk of revision surgery, the risk of infection, and the
cost [16]. Studies have revealed that surgical and non-
surgical treatments are not superior to each other for
this type of fracture [16, 17]. During the pandemic, we
conservatively treated Weber Type B fractures (another
gray area fractures), which we had previously tended to
perform surgery on. Although we have a short follow-up
period, we found that patients can slowly return to their
social lives by the help of good physical therapy even
though their pain continues. Investigation of the pre-
sence of osteoarthritis in these patients can provide infor-
mation about long-term results.

Extraarticular distal radius fractures in elderly low
demanded patients were other fractures we treated with
closed reduction and above elbow plaster cast immobi-
lization for 6 weeks (fig. 4, 5). Restoration of normal
radiological parameters might be important for younger
patients but not for patients older than > 60 years [18,
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19]. Studies have revealed that radiological outcomes
were unrelated to functional outcomes in the assess-
ment after 24 months [19—21]. After 6 weeks of plaster
treatment bony union was observed and patients were
offered a physical therapy program that they could do
at home. Nonunion was not detected, but malunion was
detected in 5 patients. 3 of them were low-demand > 75
years old patients. 2 patients (2.2 % of all distal radius
fracturs) were scheduled to undergo osteotomy due to
malunion. The lack of significant difference between
Quick Dash Scores and wrist range of motion (ROM)
measurements compared to the control group may be
due to the relatively young age (mostly under 70) of the
patients in both groups. The younger age of the patients
than the general EADR population is due to the restric-
tion of the elderly patients from going out to the streets
due to lock down. We need a time to evaluate long-term
functional results.

Conclusions

The COVID-19 outbreak changed orthopedic practices
more than we thought. Our desire for surgery was replaced
by conservative treatment in order to protect patients and
medical staff. First wave of COVID-19 pandemic, most
likely will be followed by a second and/or third wave of in-
fections if an effective vaccine is not found. It is very clear
that the conservative treatment experiences we have gained
from pandemic periods will change our treatment algo-
rithm, unless it is overshadowed by our ambition to perform
surgery for different reasons. We are going through a period
in which conservative treatment will become prominent
when deciding on fractures with indistinct surgical margins
in guidelines.
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Hosi XipypriyHi NOKA3aHHS npu naHaemii COVID-19?
Yu 3By3uaa naHpemis COVID-19 cnekTp XipypriYyHUX NOKA3AHb?

Pesiome. Axmyaavnicms. Cnianax COVID-19 3miHuB opromnenny-
HY MPaKTUKY Oifbpllle, HDX MU Aymaau. Mu nepexuBaeMo mepion,
KOJIM KOHCEPBATUBHE JIIKYBaHHSI CTaHE BU3HAYAJILHUM TIPU TIPUIi-
HSITTI pilIEHHS TIPO MEPEIOMU 3 HEUITKMMU XipyprivHUMU KpasiMu
B pEeKOMeHIalisx. BpaxoByioun 3arabHOCBITOBY TEHEHINIO 10
ornepaTMBHUX BTpy4yaHb y MepeanaHIeMiYHUi nepios, MU cripoOy-
BaJIM 3HAWTH BilllIOBiZIb HA TaKe MUTAHHS: YU Oy/le KOHCEPBAaTUBHE
JIIKYBaHHST IOPOTOBKA30M Y MocTrnaHaeMiuHuii nepion? Mamepiaau
ma memoou. 262 NalieHTH 3 NepeoMaMu Cipoi 30HM — TpaBMa-
MU, TAKUMH $IK TI03aCYIJI000BUi AUCTAIbHUI MEPEIoM MPOMEHEBOL
KiCTKU, MPOKCUMAaJIbHUI TepesioM TUICYOBOI KiCTKU i MepesioM ro-
MIiJIKOBOCTOITHOTO cyrjioba tury B 3a BeGepoM, oTpumMyBaid KOH-
cepBaTUBHE JIIKyBaHHS TIPOTsTroM mepionay 3 11 6epe3nst 2020 poky
1o 11 cepnust 2020 poky. Biakpurtuit abo maTosnoriyHuil nepesnom,
MepesioMu 3 CYIMHHUM ab0 HEBPOJIOTIYHUM TMOIIKOIKEHHSIM i Te-
PEJIOMU i3 3aJy9eHHSIM CYIJIOOOBOTO 3’€MHAHHS OYJIM BUKIIOYEHI.
Pezyrvmamu. 59 nauieHTam i3 nepeoMoOM MPOKCUMATBHOTO BiIli-
JIy TUIEYOBO1 KiCTKM HaKJagaiu Tnepen’si3ky pyku. CepenHiii 6an 3a

ASES Ha 6-My Ti>kHi ctaHoBuB 48,3 i 69,9 — Ha 12-My TikHi. 3a
91 manieHTOM i3 TIepesIOMOM FOMiJIKOBOCTOIMTHOTO cyryioba Tumy B 3a
BebGepoM i3 rirncoBoro MoB’sI3K0K0 HUXKYE KOJIiHA CIIOCTepiraiy rnpo-
TSITOM 6 THXKHIB. AMEPUKAHCHKHIT OPTOTEANYHUI TTOKA3HUK CTOIH
i IMKOJIOTKM cTaHOBUB 48 OastiB Ha 6-My TYKHi i 75 GaiB Ha 12-My
TrkHi. 90 manieHTam i3 mepesoMOM AMCTAIBHOTO BiIily Mpome-
HeBOI KiCTKM Hakjauu rinc. HenpaBuiibHe 3pOCTaHHS KiCTOK OyJ10
BusiBJicHe B 5 mauieHTiB. CepenHiii 6an 3a mkanoo Quick Dash Ha
6-My THXKHI cTaHOBMB 52,3 Gana, a Ha 12-My — 29,5 Gana. Cepente
3rMHAHHS 3aM’sICTKa CTAaHOBWIIO 45°, po3rMHaHHs 3amn’sacTka — 35°,
cymiHatlis nepearutivus — 60° i npoHauist nepeartiydst — 70° mpu
OCTaTOYHOMY KOHTpOJIi. Bucnoexu. Toii n0CBiI KOHCEPBATUBHOIO
JIIKYBaHHSI, IKMIT MM OTPUMAJIM B TIEPiO TTaHAEMii, 3MyCHB Hac 3Mi-
HUTU QJITOPUTM JIIKYBaHHSI, HE3BaXKalOUM Ha Hallle MParHeHHs po-
BOJIUTHU OTIEpAaTUBHE BTPYYaHHS 3 Oy/Ib-sIKUX IPUUYKH.

KimouoBi ciioBa: COVID-19; nepesioM; IMCTaabHUIL Biaain mpo-
MEHEeBOI KiCTKH; TPOKCUMAJIbHMI BiIIiI TUIEYOBOI KiCTKU; TIepe-
JIOM JTiK TSI
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Pelvis apofysial avulsion fractures:
three amateur football player case reports
and a review of the literature

Abstract. Apophysial avulsion fractures of the pelvis are injuries due to sudden and strong muscle contractions
that affect athletes during adolescence. It has become more common today due fo the increase in sportive
activities. Inappropriate freatment methods cause painful joint movements and therefore the return of patients
to sportive activity is delayed. Case series of three amateur soccer players were presented in this report.
Unsuccessfull conservative treatment two of the patients were freated surgically after that caused impingement
symptoms. immediate surgical treatment was performed in one patient. Treatment options and complications
were explained under the light of current literature concepfs.

Keywords: apophysial fracture; avulsion fracture; athlete fracture; heterotopic ossification

Introduction

Apophysial avulsion fractures of the pelvis are rare
injuries that affect young athletes. They typically occur
during sudden strong muscle contraction due to weakness
of the growth cartilage [1, 2]. Today, adolescent sportive
injuries are becoming a major problem with their increasing
frequency and importance. The connection between the
apophysis and the body of the bone becomes stronger, after
the ossification at growth cartilage and the weakest structure
in transferring force between muscle and bone becomes the
musculotendinous junction [3]. These injuries mostly occur
in competitive sports, with sudden changes in direction
during hitting, running and sprinting. In a study, the most
common injuries were spina iliac anterior inferior (SIAI)
avulsion (46 %), followed by spina iliac anterior superior
(STIAS) avulsion (32 %), ischial tuberocyte (IT) avulsion
(12 %) and iliac crest (IK) avulsion (11 %) [4]. The patient's
medical history, detailed physical examination and imaging
methods are used in the diagnosis. Treatment methods
include conservative and surgical treatment options.

Case Reports

This is a retrospective case series of two patients with
SIAI avulsion fractures that were treated surgically after
failed conservative treatment and one patient with a SIAS
avulsion fracture who was treated with immediate surgery.
Common complaints were sudden onset of groin pain

that caused limping. All patients were amateur adolescent
football players. Their age was 13, 15 and 16 (mean 14.6)
and they were all male.

Cases 1 and 2: 13 and 15 years old male patients were
presented with complaints of inguinal pain and inability to
return to sports activities for 1.5 years and 7 months. Both
patients could not continue the game with sudden inguinal
pain after hitting the ball during a football match. Conservative
treatment was applied, but they had to quit football due to
continious pain. Both patients had groin pain during running
and strenuous activities, they had full range of motion of the
hip joints, but hip pain in 90 degree hip flexion and internal
rotation. Hip impingement tests of both patients were positive.

After comprehensive evaluation, the diagnosis of SIAI
avulsion fracture was made (fig. 1, 3). It was concluded
that there was femoroacetabular impingement as a result
of heterotopic ossification of the SIAI avulsion fracture.
Nonsteroidal anti-inflammatory drugs and rehabilitation
were initiated in the patients. They were followed up for 3
months, but the complaints of the patients did not regress
and surgical treatment was decided. Surgical excision
of the heterotopic ossedz tissue was performed in both
patients using the Smith-Petersen approach (fig. 2, 4).
There were no complications in the postoperative
period. Physiotherapy in the form of range of motion
and strengthening exercises was started 3 weeks later.
In their 6-week follow-up, their hip examinations were
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1

Figure 2. Postoperative X-ray and CT images of patient- 1

Figure 4. Postoperative X-ray and CT images of patient-2
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Figure 6. Postoperative X-ray images of patient-3

painless, they had full range of motion, and impingement
tests were negative. Both patients returned to full sportive
activities after 6 months.

Case 3: a 16-year-old male patient fell down due
to a sudden pain in his left groin while running during
warming up before the match and the patient was
brought to emergency department afterwards. His left
hip joint range of motion was decreased in his initial
physical examination. Pain in hip flexion and internal
rotation, and crepitation on the left SIAS were observed.
A diagnosis of left SIAS avulsion fracture was made with
X-ray and CT images (fig. 5). Surgical treatment was
applied on the third day of the trauma. The avulsed part
was approached with a 5 cm vertical incision and it was
fixed with two cannulated screws (fig. 6). There were no
postoperative complications. Partial weight bearing was
allowed and active hip flexion was prohibited after the
operation. Rehabilitation started after the second week.
The patient’s follow-up continues.

Discussion

Adolescent pelvic avulsion fractures are rare injuries
that can be missed easily and their incidence is increasing
due to the increase in adolescent sportive activities [35,
6]. The literature is still controversial about the choice of

treatment whether surgery or conservative. Early diagnosis
is essential to ensure appropriate treatment. Patients with
typical clinical findings and a history of trauma should have
at least bilateral pelvic radiography and CT if necessary.
MRI or ultrasound can be used to see a possible soft tissue
injury [7, 8].

There are conservative and surgical methods in the
treatment of pelvic apophyseal avulsion fractures. Since
the periosteum is relatively thicker in adolescents,
conservative treatment with an appropriate rehabilitation
program is the preferred treatment method for non-
displaced fractures [2, 9].

Conservative treatment with analgesics, limited
activities, and partial weight on crutches for at least 3—6
weeks has been shown to be successful in most of these
injuries [9, 10]. Metzmaker et al. presented the successful
nonoperative management of 27 avulsion fractures using a
staged rehabilitation protocol with full return to sport up to
2 months after injury [9].

Potential complications of conservative therapy
include nonunion or heterotopic ossification, shortening
of the origin of the hamstrings, and “hamstring
syndrome” in which fibrosis develops [7]. These
complications may be associated with chronic pain at
the former fracture site and a significant reduction in
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sportive ability [10]. Heterotopic ossification, which
causes symptomatic hip compression and incessant
pain, indicates a failure of nonoperative therapy and
requires operative intervention [11].

In series, two patients were treated conservatively for
SIAI avulsion fractures but pain and signs of impingement
were permanent. Metzmaker et al. demonstrated the
success of nonoperative treatment with an appropriate
rehabilitation program [9]. We think that these patients
did not receive appropriate rehabilitation. Although
conservative treatment was also tried appropriotely in one
patient in our clinic, the complaints of the patient did not
decrease. Heterotophic ossification was also observed in the
patients. Two patients were operated with the same surgical
method and ossification was excised. Pathology reports
were also compatible with our definition. In the follow-up
of the patients, it was observed that the complaints were
completely resolved, there were no impingement signs and
they had full range of motion.

A meta-analysis involving 596 patients showed superior
results with operative treatment. Return to sports was 92 % in
operatively treated patients and 80 % in nonoperatively treated
patients, the fractures which were displaced more than 15 mm
and elite athletes are candidates for surgical treatment [11].

One patient who was an amateur football player, had a
sudden onset of severe pain in his left hip during warm up
before the football match and underwent surgery with the
diagnosis of avulsion fracture in SIAS. Surgical treatment was
planned to start sportive activities earlier. Open reduction
was made and the avulsion fracture was fixed with cannulated
screws. This patient hasbeen operated recently and the follow-
up period is only three weeks. His follow-up continues.

Conclusions

In conclusion, pelvic apophysis avulsion fractures in
adolescents are rare but important injuries and mostly seen
in athletes. Conservative treatment and surgical treatment
are among the treatment methods. Complications that
may occur after inappropriate conservative treatment
(impingement due to heterotophic ossification) that delay
the return of sportive activities. Appropriate treatment
should be chosen for early return to sportive activities.
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MeandHu pakyasTeT YHiBepcuteTy Toak ‘s, KapeApa OpTONeANYHOI XipYyprii T TOABMQATOAOTI,

M. EaipHe, TypeyymnHa

Anodi3apHi BiAPUBHI NepeAOMM Ta3A: TPU BUNAAKU XBOPOOGU PYyTOOAICTIB-AIOOUTEAIB
i OrASIA AiTEepaTypu

Pe3ome. AnodizapHi BigpuBHi nepesomu Ta3a — 1e TpaBMHU,
BUKJIMKAHi PaliTOBUMU i CUJTBHUMU M’SI30BUMU CKOPOUYECHHSI -
MU, SKi XapaKTepHi IJisl CIIOPTCMEHIB Yy MiJJTIiTKOBOMY BIlli.
CphOTONHI 1€ CTaJO OiNbII MOMIMPEHUM SIBUIIEM Yy 3B 43Ky 3i
30iJbIIEHHSIM CIIOPTUBHOI akTMBHOCTI. HemouisibHi mMeToaun
JIIKYBaHHSI BUKJUMKAIOTh XBOPOOJMBI pyXu Ccyrjio0iB, i Tomy
MOBEPHEHH MaLi€HTIB 10 CIMOPTUBHOI MiSIJIbHOCTI 3aTpUMY-
€TbCs. Y 1IbOMY 3BiTi HaBeJeHa cepis BUMAIKIB Y TPhOX (yT-

OousicTiB-nobutenis. [licas 6e3ycniliHOr0O KOHCEPBAaTUBHOTO
JIIKyBaHHS IBOX MAlli€HTIiB OyJ0O MPOOMNEPOBAaHO Micjsl MOSIBU
CUMIITOMIB criBynapy. OmHoMy HamieHTy OyJIO MpOBeAeHE He-
raifHe xipypriuHe JikyBaHHs. BapiaHTu JiKyBaHHS Ta yCKaIaI-
HEHHS OyJM MOSICHEHI y CBiTJIi CyyacHMX KOHLEMNLiil, onuca-
HUX Y JiTepaTypi.

KirouoBi ciioBa: anodizapuuii nepenoM; BiIpUBHUIA TEpenoMm;
TepeJIoM y CITOPTCMEHA; TETePOTOTTYHE OKOCTEHIHHS
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YKpQiHCbKQ MEAMYHQ CTOMAQTOAOrMYHO akaaemisi, M. [loaTasa, YkpaiHa

BnAuB npenapdariB KPIOKOHCEPBOBAHOI NAALEHTU
Ha nepebir HecneundiYHOro roHAPTPUTY
B eKCNepuMeHTi

Pestome. AkTyanbHicTb. NiKyBAHHS TQTOAOTT CYIMOBIB SIK ABreHepaTMBHOro, TaK i TOABMATUYHOIO reHesy — rpo-
Lec 1pMBAAMK, 6AraTOKOMIOHEHTH, 3ABXKAM BAMQIrQE CriAbHUX 3YCUAb AIKQPST TA NALIEHTA. BUGID ONMTUMAALHNX
3Qco06iB Tepanii CKAQAHWY TQ HEOAHO3HAYHWN. BIOAOTNYHO QKTUBHI PEYOBUHN — OAHI 3 MOTY KHMX 30C06iB 60POTh-
61 i3 3QrNAABHUM MPOLIECOM, WO € MOCTIHUM CYrYyTHUKOM MOLLUKOAXKEHHST. 3ABASIKM CBOIM QHTUOKCUAQHTHM,
IMYHOMOAYAOIOYMM TA PErEHEePATUBHUM BAQCTUBOCTIM GPArMEHT MAQLEHTU BUSHAHI MepCrekTyBHUM 3QCOo-
6OM AIKYBQHHST QPTPOMNQATIV PIi3HOI eTionorii. MeTa AOCAIAXEHHSI — BU3HQYEHHST MOPGOAOTHHUX XQPAKTELUCTUK
CKAQAOBUX CTRYKTYP KOAIHHVX CYIAOBIB LLYPIB Y HOPMI B YMOBQOX €KCNepUMEHTAAbLHOIO QRTPUTY TA MICASI BBEAESHHS
KpIOKOHCEPBOBAHOI NAQLEeHTV. MarepiaAn Ta MeToAU. EKCriepyMeHTaAbHE AOCAIAKEHHST MOOBOAMAOCH HA 115
Girmx Lypax. 3 iHTAKTHOK rpyroko (10 TBAPUH) MOPIBHIOBAAUCH 3 KOHTPOAbHI rpynv no 35 1BOPUH KOXKHQ, SIKUM BU-
KOHYBQAMCh: 1) MOAEAKOBAHHST KOPIHAHIHAYKOBAHOIrO QCENTUYHOIO 3QNAAEHHST KOAIHHOIO Cymo6a; 2) MALLKIPHO
IMMIAQHTALST G ArMEHTA NAQUEHTU; 3) MIALLKIOHA IMIAQHTALLIST GPArMeHTA NAQLEHTV HQ $OHI acernTmyHOro 3arna-
AEHHST KOAIHHOIo Ccyrmo6q. [CTOAOrMYHI Mpernap AT roTyBAAM 3Q 3QraAbHYIMUY METOANKAMMU (3 3Q6QPBAEHHSIM remMa-
TOKCUAIHOM TQ €031MHOM TQ 3Q BaH [i30HOM. Pe3yabrati. 1oy CTBOPEHHI 3QraAbHOIO BOTHULLQ 3MIHW B XOSILLOBIV
TKQHWHI BUSHQYAAUCS i3 TPETHOI AOOU Y BUIASIAI AQKYHQPHOCTI, KQPIOrMIKHO3Y SIK eTar HEKPOBIO3y XOHAPOLMTIB,
140 6yB 0COBAMBO BUPQXKEHU i3 10-I A0 14-I A0BU. MOPGOAOriYHI 3MiHN KICTKOBOI TKQHMHM LLYPIB, SIKMM BBOAMB-
Cs1 A-KQPQTriHQH, BIAMIYOAMCE HQ 7-MYy AOBY AOCAIAKEHHST Y BUINSIAI PE30POLIT T AECTPYKUII KICTKOBUX 6AAOK. Y
noaansLuomy (10-1a 406Q) 3QrAAbHUM MPOLEC MPU3BOAMB AO KQPTUHW GPArMEHTOBAHOI QPXITEKTOHIKN KICTKO-
BOI TKQHWMHM, LLLO CNOCTEPIranach A0 21-i AOBU. 13 6OKY CUHOBIOGABHOI OBGOAOHKM CrIOCTEPIFAKOTLCS] FiNePrAQ3is
BOPCUH, NIMGOIAHQ IHDIALTPALIS, MOSIBA AOAQTKOBUX LUQPIB CUHOBIILMTIB SIK PE3YABTAT MPOAIYEPATUBHOI peaKLji.
HanBinbLL BUDQXKEHI 3MiHW CMIOCTEPIrQAUCE Y MOKPWBHOMY LUQPI CUHOBIGABLHOI OOOAOHKU. [Tor OAHOKPATHOMY
BBEAEHHI KPIOKOHCEPBOBAHOI MAQLEHTH O3HAKM 3QMNQAAEHHS BIDOMAHO 3MEHLLYBAAUCH: OOMEXKYBAAQCH MAOLLQA
AECTRYKUII XpsILLa TA KICTKM, Y CUHOBIQAbHIVI OOOAOHLL 3HVXKYBAAMCH O3HAKW MYKOIAHOrO HAGYXaHHSI. [lpouecu
@YHKLIOHAABHOIO KPOBOHQMOBHEHHST MIKDOUMPKYASITOPHOIO PYCAQ MEPEBAXKAAM HAA, iLLEMIYHUMK, CTUMYASILLST
PEereHepaTBHMX rPoLeciB 3a6e3rneyyBaAQ CTRYKTYPHE BIAHOBAEHHS HQ 21-Ly AOBY CriOCTepEXXEHHS. BUCHO-
BKW. [lpenapamm KpioKOHCEPBOBAHOI MAQLIEHTV BIIAMBQAIOTL HQ nepebir 3QrnaAbLHOro rnpoLecy B yMOBAX eKCrie-
PUMEHTAABHOIO OCTEOQPTPUTY. HAMGIABLL BIDOMAHWM TEPANEBTUYHMA e(peKT BU3HQYQAETLCSI 3 6OKY CMHOBIQABHOT
OBOAOHKU.

KAIOUYOBiI CAOBQ: acentmyHe 3QrnaAeHHSs; eKCNepUMEHTAAbHMI QPTPMT; KPIOKOHCEPBOBAHA NMAQLIEHTA

Bctyn

3anajlbHUl TIpOLEC € HEeBiIl’€éMHUM CYMNYTHUKOM
TpaBMAaTUYHUX IOIIKOAXEHb, Yy TOMY YHMCJi i SITpo-
reHHux. [IpakTMYHO KOXHE OTepaTUBHE YPreHTHE
Yy MJaHOBE BTPYy4YaHHS B TPaBMAaTOJIOTil Ta OPTOIEii
MPUBOAUTH 1O OOIPYHTOBAHOTO IMPU3HAYEHHS IIPO-

TU3anaJlbHUX IpemnapaTiB, BUOIp SIKUX HeperjiaMeH-
TOBaHUU i ToMy Hepiako auckyTadbeabHuil. [lTomryku
YHiBepcaJbHUX 3aco0iB Mjsd JiKBigalii 3amajlbHUX
SBUIIl — CTUMYJ JJIsi TIPOBEJACHHS HAyKOBUX JTOCJIi-
IKeHb He JIUIIe JiKapiB-KJIiHIIUCTiB, a i ¢haxiBIIiB Te-
OpPETUYHOI MEIUIINHMU.
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dapmaneBTUUHI 3aco0U, SIKi BUKOPHMCTOBYIOThCS B
KJIIHIYHINA TpaKTULli, HEPIIKO MalOTh IIUPOKUIA CIIEKTP
0oOMEeXeHb JIJISi BUKOPMCTAaHHSI, HU3bKY €(PEeKTUBHICTb
a00 CIOBUIBHEHO [ilOTh Ha IMAaTOJIOTIYHMU TIpolec.
OcTaHHIM YacoM IpH JIiIKyBaHHI apTPUTiB 3aCIyrOBYE Ha
yBary BUKOPUCTaHHSI CUHTE30BaHUX i3 IUIalleHTH OioJio-
TiYHO aKTUBHUX PEYOBUH i3 MOAAJBIIIOK KPiOKOHCEpBa-
1i€ro.

[Ipenapaty Ha OCHOBI IUTALIEHTH 3 JOBEIEHOIO BUCO-
KO0 e(eKTUBHICTIO JIIKyBaHHSI MATOJOTLIYHUX MPOLIECIB
BUKOPUCTOBYIOTH (paxiBlli 0araTboX MeIWYHUX CHelliaab-
HOCTEM: aKyllIepu-TiHEeKOJIOTH, AePMAaTOJIOTU, €HIOKPH-
Housioru [1, 2]. 3HaUYHOIO MipOIO 1ILOMY CIIPUSIFOTH PO3-
pPOOKM BIiTYM3HSIHUX BUYEHUX, POOOTU SIKUX MPUCBIYEHI
TMOCJTIIXKEHHIO KPiOKOHCEPBOBAaHUX €KCTPAKTIB IUIALEHTH
JonuHu (3, 4].

OmHaK 3aCTOCYBAaHHIO B KOMIUICKCHOMY JIIKyBaHHI
apTpomaTiii TaHOTO MOTYXXHOTO 3ac00y 60pOTHOM i3 3a-
MaJIeHHSIM MPaKTUYHO He TIPUIIJISIEThCS HaJleXKHa yBa-
ra B Meauy4Hiit gitepatypi. OKpeMi oBiZOMIEHHS PO
KJIIHIYHI CITOCTepeXeHHsd, 110 MPUCBIYEHI BUKOpPUC-
TaHHIO TiAPOJIi3aTiB IUIALIEHTH MPU JiKyBaHHiI peBMa-
TOIMHOTO apTPUTY LLISIXOM iHTpAapTUKYJISIPHOTO BBE-
neHHs [5, 6] abo MoHOMOKaIBHIN ToKami3alii mpoiecy
HUJISIXOM iH’€KIiii B aKyNmyHKTYpHi Touku [7—9], He
BUCBITJIIOIOTH MOBHOIO MipOl0 aKTyaJlbHOCTI BKa3aHoOI1
TEMHU.

be3ymoBHO, KIIiHIYHI OOCHiIXEHHS ITOBUHHI OyTHU
3a3Jajerigp IiATBepmIXeHi ekcrepuMmeHTanbHo. CTBO-
PEHHs MojieJieit 0OCTe0apTPUTY AOCUTh PETEJIbHO Biamnpa-
1IbOBAHO BUEHUMH CBITY 3 ypaxyBaHHSIM BEJIMKOI Kilb-
KocTi KpuTepiiB: ertiojiorii, TepMmiHOBOCTi, 006’eKTa Ta
MaTtepialy JOCHTiIKeHHS, MPaKTUYHOI 3HAYMMOCTI TOIIO
[10—12]. Binburicte MopdoaorivHux pobdiT mprucBsyeHa
BUBUYEHHIO OKPEMUX KOMITOHEHTIB CYIrJIoOOOBOTO KOMII-
JIeKCy (Xpsiin, cyOXOHApaibHA KiCTKa, CMHOBiaJibHa 000-
JIoHKa, MeHicku) [13—15]. BusHaueHHI0O KOMIIJIEKCHOI
TKaHMHHOI peakilii Ha Jil0 0i0aKTUBHUX PEYOBUH Y JIiTe-
parypi yBara JOCTiTHUKIB NPUIIISETbCA He yacTo [16].
Oco06a1BO AehiIUTHUMU € pOOOTU 3 BUBUYEHHS CYIJIO-
00BOI peakllii Ha BIJIMB KPiOKOHCEPBOBAHOI IIALIEHTU
(KKIT) [17-19].

BincyTHiCTh BipOTiZHUX JaHWUX PaHAOMI30BaHUX KOHT-
pPOJIOBAHUX JOCHIIXKEHb TTO3UTUBHOTO BIUIUBY Kpio-
KOHCEpPBOBAHOI TIJIALIEHTM Ha Mepedir MaToJOTiYHUX
IHTPaapTUKYJISIPHUX TIPOLIECIB 3 €KCTPAIOJISIEID eKCIle-
PUMEHTAJIbHUX Ta KJIIHIYHUX CIIOCTEPEXEeHb POOUTH NaHy
TeMy aKTyaJIbHOIO Ha cydacHoMmy eTarti [20].

Meta — Bu3HAYEeHHST MOPGOIOTIYHUX XapaKTEPUCTUK
CKJIaJIOBUX CTPYKTYP KOJIHHUX CYIJIOOIB IIIypiB y HOpMI 3a
YMOB €KCIEPUMEHTAJIbHOTO apTPUTY Ta MicC/sl BBEIEHHS
KPiOKOHCEPBOBAHOI MJIALIEHTH.

MarTepiaA Ta metoaU

ExcnieprmeHTaIbHe AOCTiIKEHHS TPOBOAMIOCH Ha 115
Oinmx aMOyJIaTOPHUX CcaBISIX IIypiB miHii Bictap. Ilimmo-
cIIigHi TBapuHM BikoM 12 TwkHiB Manu Macy 130—150 r
YTPUMYBAJINCh Y 3BUYATHUX YMOBaX BiBapito YKpaiHCHKOIL
MEIUYHOI CTOMATOJIOTIYHOI aKaneMmii 6e3 00MexKeHb Xxapuy-

BaHHSI, MUTHOI BOJU, CBITJIOBOTO PeXXUMY Ta PyXy 3 TOTPU-
MaHHSIM TMPpaBUJ BUKOPUCTAHHS JaOOPaTOPHUX eKCIepu-
MEHTaJIbHUX TBapUH.

3 iHTakTHOMW Tpymnot (10 TBapuH) MOPiBHIOBAIUCH TPU
eKCIepUMEHTaIbHI TPYIU 10 35 TBApWH KOXHA, SIKUM BU-
KOHYBAJIOCh:

— II rpyma — MomenoBaHHS aceNTUYHOTO 3arajJeHHs
KOJIIHHOTI'O CyTIj100a;

— I — mimmkipHa iMIuIaHTalliss KPiOKOHCEpBOBAHOTO
¢parMeHTa MIaleHTH;

— IV — migmkipHa iMILTaHTallisl KpiOKOHCEpPBOBAHOTO
(parmMeHTa TUIAllEeHTH Ha (POHI ACENTUYHOTrO 3arajeHHs
KOJIIHHOTO cyrio0a.

T'octpe 3amaieHHsT Cyr00iB CTBOPIOBAJIOCH IIJISIXOM
BHYTPIIITHBOOUYEPEBUHHOTO BBEIEHHSI 5 MI' A-KapariHaHy
(Sigma, CIIIA), po3BeneHoro B 1 MJ1 i30TOHIUHOTO PO3UU-
HY XJIOPUILYy HATPilO.

IIpemapat KpioOKOHCEpPBOBAHOI MIALEHTH IiCJIS PO3-
MOpPOXKYBaHHSI Ha BOJIsHiM OaHi BBOAMBCS Il 3arajb-
HUM 3HEOOJIOBAaHHSM IIAIIKIpHO B MiISHKY CTerHa
mypa 3 AOTPUMAaHHSM aceNTUYHUX MpPaBUJI B YMOBax
eKCIepUMEHTAJIbHOI OolepaliifHOT YKpaiHChbKOT Menuy-
HOi CTOMATOJIOTiYHOI akajaeMii. BiamosimHo 10 3ariaHo-
BaHUX TePMiHiB pociimkeHHs (1—21-11a no6a) TBApUHU
BUBOJIMJINCH 3 €KCIIEPUMEHTY IUISIXOM TePea03yBaHHS
HapKo3y.

[TinroroBka MaTepiany (pparMeHTH OMCTaIbHUX MeTa-
emiiziB CTerHOBUX Ta MPOKCUMAJIbHUX MeTaelnidi3iB Be-
JIMKOTOMIiJIKOBHMX KiCTOK) /10 TiCTOJOTiYHOTO AOCTiIKEHHS
MicTuna 3araJbHONMPUIAHATI etamu: (ikcauig 10% Heit-
TpalbHUM (OPMaTiHOM, NEKadblIMHALIS KiCTKOBOI TKa-
HUHM, 3HEBOJHEHHSI B CMUPTAX i3 KOHLIEHTPALisSIMU, 1110
3pocTaju, Ta 3aHypeHHs y rapadiH.

3abapBiieHHsS] OTpPUMAHMX Ha MiKpOTOMi 3pi3iB MpOBO-
IAsIock 3a Metonukow Ban [N3oHa Ta remaToKcUIiHOM Ta
€03MHOM i3 TTONATBIIIMM BUBUYSHHSIM MaTepialy 3a JOIo-
Moroio Mikpockomna Biorex-3 BM-500T i3 mudpoBoio Mi-
kpodoTtoHacaakoo DCM 900 3 ananToBaHUMU [J151 AAHUX
TOCJiIKEeHb POrpaMaMu.

Pe3yAbTaTU TA IX OGroBOPEHHS

VY cepii TBapuH (Il rpyna) 3a yMOB MoJe/ItOBaHHS He-
crierGivHOro apTputy Mop@oJIoTiuHi 3MiHU CHUHOBIaJb-
HOI 000JIOHKH IIYPiB BigMivaaucs i3 1-1 moou. [loToBiieH-
HS alliKaJbHUX BiIUIiIiB BOPCUH, 3araJlbHUM iX HAOpsK i3
NIe30praHizalli€elo KoJareHOBMX BOJIOKOH CBIIYMIM IIpO
HasIBHICTb 3amnajibHOro mpoiecy. O3HaKyd CUMHOBIITY CTa-
BaJIM OiIbLI BUPaXXEHUMU OO0 S5-1 J0OM eKCHEepHUMEHTY:
3’BJISUTMCHh BOTHHUIIA HEKPO3Y CUHOBIOLIMTIB i3 (hparMeH-
Talli€l0 TIOKPUBHOTO IlIapy, BU3HAuYajgach akKTUBHA TPOJIi-
(epattis cuHOBIaTLHOI 000JIOHKY 3 YTBOPEHHSIM Bif 3 10 9
psiniB KiiThH (puc. 1).

XapakTepHi 3MiHU CITOCTepiraanch i3 060Ky CyAMHHOTO
KOMTIOHEHTA: TTepUBACKYISIDHUI HaOpPsIK, 3HaYHE HATTOB-
HEHHS CYIVH i3 TOSIBOIO TPOMOiB, 1110 3HAXOMSITHCS Mepe-
BaXKHO IIPUCTIHKOBO.

HasBHicTh 3acTiiHUX MOPOILECIB Y MiKpPOLUPKYJISITOP-
HOMY PYCJi IIBUAKO MPU3BOAMJIA M0 illleMi3allii CyOXoH-
NpaJibHOI KiCTKU Ta i1 OCTeOoi3ucy.
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Ha 10-Ty 100y eKciepuMeHTy BinMmivaiach iudysHa
niMmdonuTapHa iHGIIBTpallisi 3 HasBHICTIO NECTPYK-
TUBHUX TIPOILIECiB KiCTKOBOI Ta XpSIIOBOI TKaHWH
(puc. 2, 3).

Ha 14-1y 100y XxoHIpaidbHa CTPYKTypa YacCTKOBO I10-
pylieHa, BiACYTHsSI CTOBIYMKOBA OpraHisalisi XOHIpPO-
LUTIB, HasBHIi BOTHUIIEBI BUITAAKU KapiOpeKCHCY Ta
Kapioji3ucy 3 YTBOPEHHSAM MHOXWHHHUX TTOPOXHHH.
BrpaueHa BeKTOpHICTh KiCTKOBUX 0aloK Ha DOHi iXx Ma-
CUBHOI IeCTPYKIIii. ¥ MiKpOLUUPKYIITOPHOMY PYCIi CU-
HOBiaJIbHOT O0OJIOHKU BEHO3HUU KOMITOHEHT, CyAMHHA
CTiHKa apTepios MOTOBIleHAa, HABKOJIO CYIUH CIOCTepi-
raloThes JIaKyHapHICTh, (pparMeHTallisi KoJareHoBUX BO-
JIoKOH. TToKpuBHMII 1I1ap MiCUSIMU CTOHIIEHUI YW Bif-
CyTHili (puc. 4).

Yepe3 3 TWKHI JECTPYKTUBHI IIPOLIECU CYIJIOOOBUX
TKAaHWH BUpPaXeHi 3HAYHOI0 Mipo0: XpSIl TMPaKTUIHO

BiIOKpEeMJICHUI Bil KiCTKM, Y XOHAPOLIMTAX CIOCTepira-
FOThCSI MIKHOTUYHI 3MiHM. KicTKoBa TKaHMHA 3pyifHOBaHa
B MeXax Bisyasizallii 3 TpaKTUYHOIO BiJICYTHICTIO KiCTKO-
BOTO MO3KY. Y MOpQOJOTiYHili KapTUHI CHHOBIaJIbHOTO
KOMIIOHEHTY 30€piratoThCsl rinepruiasisi anikaaibHUX Bilmi-
JIiB BOPCUH, iH(QLIbTpallis JeUMKOIUTaMU, Ae30praHi3ailis
CHOJIyYHOI TKAHWHU, CYAUHHI MOPYIIEHHS 3 TeHIACHIIIE€I0
JI0 TPOMOOYTBOPEHHSI.

IMicas BeBemenHs KKIT (IIT rpyma) Bxe Ha 1-my
no0y crocTepirajoch BUpaXeHe HAMOBHEHHSI CyIMH
CUHOBIaJIbHOTO KOMITOHEHTa. BkazaHe MOBHOKPOB’s
BilMiU€He TMPOTSTOM YChOTO MEpioay CHOCTepekKeHHS
(no 21-i no6u). Ha pannix eramax (3-ts — 5-Ta n06a)
HepigKo crioctepiraBcs ciamax-geHomeH (arperaitis
EpUTPOLIUTIB y BEJIUKUX CyAuHaX). Y MEeBHUX YMOBax
IaHui peHoOMeH MOXe CBIIYUTH IIPO 3aIlyCK IIpoLecy
NiABUIEHHS e(PEKTUBHOCTI MepeHocy ¢GOpMEeHUX ee-

PucyHok 1. lMponigepadjis nokpuBHOro wapy
CUHOBIasIbHOi 060JI0HKU, 5-Ta fob6a acenTUYHoOro
3ananeHHs. 3abapB/eHHS reMaTOKCUTIHOM
Ta €03uHOM. 36.: 06. x 40, ok. x 10

PucyHok 2. Jlim¢pouuntapHa iHginbTpayis
CUHOBIanbHOI 060/10HKU, 10-Ta gob6a acenTU4YHOro
3ananeHHs. 3abapBreHHsI reMaTOKCUTIHOM
Ta eo3uHoM. 36.: 06. x 40, ok. x 10

PucyHok 3. [lecTpykuis KicTKOBOI Ta XpsiLyoBoOi
TKaHuHu, 10-Ta fo6a acenTu4YHOro 3anaseHHs.
3abapBsieHHsI reMaToOKCUJIIHOM Ta €03UHOM.
36.:06. x40, ok. x 10

PucyHok 4. lNMopyLieHHss CTOBMNYUKOBOI opraHri3awii
xoHgpouutis, 14-Ta gob6a acenTUYHOro
3ananeHHs. 3abapBrieHHsI reMaTOKCUTIHOM
Ta eo3nHomM. 36.: 06. x 40, ok. x 10
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MEHTIB i B KiHIIEBOMY pe3yJbTaTi — OKCUTeHallilo TKa-
HUH JaHOi AisTHKU. BigcyTHiCTh BKa3aHOro sIBUIA B
OLJIBII TMi3HIX cepisx 3pi3iB A03BOJISIE 3pOOUTH BUCHO-
BOK IIPO O0OpPOTHICTh maHoro mpoiecy. LleHTpanbHe
Ta MO3JA0BXHE pO3TalllyBaHHS €pPUTPOLIUTIB Y MPOCBITi
CYIUH CBiZYMUTH NMPpoO (i3i0J0TiYHICTh BUSBIEHOIO (de-
HoMeHa (puc. 5).

IMepuinii THXXAEHb E€KCMIEPUMEHTY XapakKTepu3yBaBcs,
KpiM 3MiH y MiKpOUUPKYJSATOPHOMY PYCJli CUHOBiaJIbHOI
000JIOHKH, TTOSIBOIO HAOPSIKY Ta TipoJtidhepallii MTOKpUBHOTO
mapy o3HadeHoi TKaHuHHU. [TosiBa B 30iIbIIEHIl KiJTbKOCTI
MeTaKapiolMTiB CBiqUMIA MPO TMiABUILEHY 3AaTHICTh Opra-
Hi3My IO 3aXMCHOI peaklilii yepe3 aKTHUBALIil0 TPOMOOIIM-
TapHOI JaHKu (puc. 6).

IlaTosoriuHi 3MiHM B IIIBHUX CYIJIOOOBMX TKaHMHAaX
Oy/u OiNbII BUpaxkeHi B CyOXOHIpasbHilt KicTui. Biporin-
Hi IaHi PO OCTEOMOPOTUYHI MOPYIICHHS 3’SIBIISUIMCST Ha
14-1y noOy. JlecTpyKTUBHI 3MiHM B KiCTIIi CYITPOBOIKYBa-

JIMCh TIOPYILIEHHSIM CIIPSIMOBAHOCTI KOJIOHOK Ta KapiomikK-
HO30M XOHAPOLUTIB (puc. 7).

I1pu BBenenHi KKII B ymoBax acenTUYHOIO 3arajeHHsI
(IV rpyna) MmopdosoriuHa KapTUHa Bipi3HsIach BilICyT-
HicTio cranii imemizanii TkanuH. [Tix yac ychoro TepmiHy
CIOCTEPEXKEHHSI CYAVMHU 3aJIMIIAINCh TTOBHOKPOBHUMM,
pe3opOlIisa KicTKOBMX 0aJloK Oyja MeHII BuUpaxeHa. [le-
cKBaMallisi MOKPUBHOTO IlIapy CHHOBiaJbHOI 00O0JOHKH
0e3 KOHCTaTallil HassBHOCTI MpoJiepaTUBHUX TPOLECiB
BUSIBJIEHA B OKpeMUX IIperapaTax Ha 3-Tio moOy eKcIie-
pumeHTy. Ha 5-Ty mo0y cmocrtepiranach JeiikoluTapHa
iH(DinbTpaLiss HABKOJOCYAMHHUX 30H. 1o 14-1 106u cro-
cTepiraauch MPOrHO30BaHi sIBUIA HAOPSIKY KOJareHOBUX
BOJIOKOH, 3HAYHO MEHIII BUPaKEHi MOPIiBHSHO 3 TPYIOI0
TBapuH, SIKUM He TMPOBOIMJACH KOPEKIIisl 3anajbHOro
npouecy. Yepe3 3 TUXHI Mic/asl MOYATKY €KCIIEPUMEHTY
CyTJ1000Bi TKAHMHU TIPAKTUYHO HE BilPi3HSINUCH BiJl iH-
TakTHOI rpynu (puc. 8).

PucyHok 5. Cnagx-¢peHomeH, 3-T19 406a BBeAeHHS
KKTI1. 3abapBneHHss reMaTOKCUIIHOM Ta €03UHOM.
36.:06. x40, ok. x 10

PucyHok 7. KapionikHo3 xoHgpouuTis, 14-Ta gob6a
BBeneHHs KKI. 3abapBseHHs reMaTOKCUITIHOM
Ta e03uHOM. 36.: 06. x 40, ok. x10

PucyHok 6. Merakapiountu, 3-19 4o6a BBeAeHHS
KKI1. 3abapBneHHs reMaToOKCU/IIHOM Ta €03UHOM.
36.:06. x40, ok. x10

PucyHok 8. ®@parmeHTauia XpsawjoBoi TKAHUHMA,
14-Ta gno6a. 3abapBsieHHsI reMaTOKCUIJIIHOM
Ta e03uHOM. 36.: 06. x 40, ok. x 10
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BMcHOBKMU

VYcraHosneHo, mo npu TpaHcraHTtamii KKIT Ha Ti
3MOJIEJTbOBAHOTO TOCTPOTO ACENTUYHOTO OCTEOAPTPUTY BiJl-
HOBJIEHHSI BCiX TTOKa3HUKIB CTPYKTYPHUX KOMIIOHEHTIB 10
3HA4YeHb IHTAKTHOI IpyIu TposiBisuiocs Ha 10—14-Ty 1o0y.

Beenennss KKIT 3meHmyBano nposiBu 3arajieHHsT Ha
CTamisIX albTepallii Ta eKcymallii, ITOCUJIIOBAJIO perapa-
TUBHI IIPOLIECH, CKOPOYYBaJIO TEPMiHU BiTHOBICHHS
CTPYKTYPHUX KOMIIOHEHTIB Cyrjao0a, ypaXXeHUX 3amajib-
HUM IIpOLIeCcCOM, Ha 5-Ty — 7-My O00Yy.

IMpenapatu KKII gonuHu BiAMOBiIHO 10 €KCHEpU-
MEHTaJbHUX MOP@OJOriYHUX AOCHIAXEHb TiC/asl MpoBe-
JIEHHSI TIOAATKOBUX KJIiHIYHUX BUIIPOOOBYBAaHb MOXYThb
e(eKTUBHO BUKOPUCTOBYBATUCH Y KOMIUIEKCHOMY JIiKYy-
BaHHi OCTCOApTPHUTY.

KonduikT inTepeciB. ABTOopu 3asiBISIIOTH PO BiCYT-
HICTh KOHQJIIKTY iHTepeciB Ta BlIacHOI (piHAHCOBOI 3alli-
KaBJIEHOCTI IIPU ITiATOTOBLI JaHOI CTATTi.
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Influence of cryoconserved placenta preparations on the course
of non-specific gonarthrosis in the experiment

Abstract. Background. Treatment of joint pathology, both de-
generative and traumatic, is a long, multicomponent process that
requires joint efforts of the doctor and the patient. The choice of
the optimal therapy is complex and ambiguous. Biologically active
compounds are one of the most powerful things for fighting with
inflammatory process, which is a constant companion of dama-
ge. Due to their antioxidant, immunomodulatory and regenera-
tive properties, placental fragments were admitted as a perspec-
tive treatment for arthropathies of various etiologies. Purpose of
the research: to determine the morphological characteristics of the
constituent structures of the knee joints of rats in a comparative
aspect under normal conditions, in experimental arthritis and af-
ter exposure to a cryopreserved placenta. Material and methods.
An experimental study was carried out on 115 white rats. With the
intact group (10 animals) we compared 3 control groups of 35 ani-
mals each, who underwent: 1) modeling of carrageenan-induced
aseptic inflammation of the knee joint; 2) subcutaneous implanta-
tion of placental fragment; 3) subcutaneous implantation of pla-
cental fragment against the background of aseptic inflammation of
the knee joint. Histological preparations were prepared according
to the general methods with hematoxylin-eosin and Van Gieson
staining. Results. During the creating an inflammatory focus,
changes in the cartilaginous tissue were determined from day 3

in the form of lacunarity, karyopyknosis as a stage of necrobiosis
of chondrocytes, especially pronounced on days 10—14. Mor-
phological changes in the bone tissue of rats, which were injected
A-carrageenan, were noted on the 7t day of the research in the form
of resorption and destruction of bone trabeculae. Later (day 10),
the inflammatory process led to a picture of the fragmented archi-
tectonics of bone tissue, which was observed up to 21 days. From
the side of the synovial membrane, villous hyperplasia, lymphoid
infiltration, and the appearance of additional layers of synoviocytes
were observed as a result of a proliferative reaction. The most pro-
nounced changes were observed in the integumentary layer of the
synovium. After a single injection of a cryopreserved placenta, the
signs of inflammation significantly decreased: the area of destruc-
tion of cartilage and bone was limited, and signs of mucoid swel-
ling in the synovium decreased. Processes of functional blood filling
of the microvasculature prevailed over ischemic ones. Stimulation
of regenerative processes provided structural recovery on day 21 of
observation. Conclusions. Prepartions of cryopreserved placenta
influence the course of the inflammatory process in experimental
osteoarthritis. The most reliable therapeutic effect is determined
from the side of the synovium.

Keywords: aseptic inflammation; experimental arthritis; cryopre-
served placenta
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CoBepLUeHCTBOBOHME YPECKOCTHOrO OCTEOCUHTE3d
KOAbLLeBbIMMN GUKCATOPAMMU B A€4EHUN
HeCpdaLLeHNN KOCTEen rOAeHU

Pestlome. AKTyaAbHOCTb. /\eyeHe HeCPALLIEHMEI KOCTEM FTOASHM SIBASIETCSI AO KOHLIQ HE PEeLLIEHHOM MPOBAEMOM.
Mcrnonb3oBaHME KoAbLEBbIX pukcaTopoB (KP) npu 3TOM NATOAOM M KOHKYPEHTOCTOCOBHO B COBPEMEHHKIX YCAO-
Busix. OAHQKO MMEKTCS M HEAOCTATKIM, YCOBEPLUEHCTBOBAHMNE TEXHOAOMMM AedeHMs1 KO aBAseTCs1 nepCreKkTBHbIM
HQMPABAEHUEM AAST YAYULLIEHMS] PE3YALTATOB ASYEHUST STOW TSDKEAOU MAToAorvu. Lieab pa6orbi: yAYYLLNTb
PEIYALTATBI ACYEHMST HECPALLEHU KOCTEN FTOAEHW HQ OCHOBE COBEPLUEHCTBOBAHMST TEXHOAOIMM MCMOAL30BA-
Hust KO C y4eToMm npoB6AEMHbIX BOMPOCOB WX MPUMEHEHMS, OMPEABAEHME KX 3ppekTBHOCT. Marepuansl n
MeToAbl. [10 MPEeANOKEHHOM MeToAMKE ObIAO MPOAEYEHO 42 NMOCTPAAQBLUMX C HECPALLUEHUSIMU KOCTEU FTOAEHM.
Crive-CcTep KHEBbIE QAP ATl MPUMEHSIAUCE C MPEANOXKEHHBIMM HAMU YCOBEPLUEHCTBOBAHMSIMIA — 3QTOYKOM,
PEXXMMAMYM MPOBEAEHUST Y1 KOMIOHOBKOW CML, B KOAbLIE MOA YIAQMU B PA3HBIX MAOCKOCTSIX. B KOAbLIE, KOTOPbIM
OCYLLEeCTBASIAOCbh HU3BEAEHNE OCTEOTOMUPOBAHHOIO CErMEHTA MU MPOBEAEHNN AUCTPAKLMOHHOrO OCTEOCHH-
7€3Q, AOMPOBOAUAUCH CrIMLbI HO BHIHOCAX AAST MPEAOTBPALLEHMS €r0 3ArPOKUALIBAHMSI. [TOAY3AKPbITAST OCTEO-
TOMUST MPOBOAMAQCH MAAOTPABMATUYHO M 6€30MACHO, BEEPOOOPA3HO AOAOTOM 13 MONepeyHoro paspe3a Ao
2 CM, C 06pQA30BAHMNEM OCKOABYQATOrO MepeAoMqa. BMELIQTEAbLCTBO B 30HE COMOCTABAEHMST OTAOMKOB C MAQCTU-
YeCckumMmn anemeHTamm (06pabOTKQ TOPLIOBbLIX YACTEW, MMAPOKCUANATAT KOAAQMQAH, PRP), pQHHSISI KnHe3oTepa-
s, PUHAABHOE UCMOAb30BAHUE MOAYIKECTKON CUCTEMBI BHELLUHEV duKkcaLmm Soffcast/Scofchcast mo3BoAmam
n36exxarb AepopmaLmm pereHepara U CO3AQTh OMTUMQAABbHBIE YCAOBUST AASI COQLLEHMST OTAOMKOB. Pe3yAbTaThI.
BbiAV MOAYHEHbI CAEAYIOLLME PEIYALTATEI ACYEHMST MOCTPOAQBLUMX C HECPALLEHUSIMUA KOCTEN FTOAEHU C MpUMe-
HeHnem KO C npeanOXXeHHbIMN HOMM PEXXUMAMU UCTOAL3OBAHMS MO OLEHOYHOM AHATOMO-()YHKLMOHAALHOMN
wkane Modified Functional Evaluation Systemby Karlstrom-Olerud. Xopolume pe3yabrarbl ObiAn oAyYeHbl y 20
60AbHBIX (65,6 %). Y 4 60AbHBIX (11,1 %) PE3YALTATEI OLIEHEHBI KOK XOPOLUME C DAEMEHTAMU YMEPEHHOIO HOPY-
weHus: ¢yHKumm. OHm coctaBuam 22,000 + 1,323 6aAAQ. YAOBAETBOPUTEAbHBIE PE3YALTAThI ObIAU TOAYYEHbI Y 7
60AbHbIX (19,4 %); oueHeHb! B 28,000 + 0,125 6QAAQ. [TNOXOM, HEYAOBAETBOPUTEABHbIV PEIYALTAT HOBAOAQACS B
1 caydae (2,8 %); OTAMYHBIN QYHKUMOHAABHBIV CTATYC — Y 4 (11,1 %) 6OABbHbIX. BbIBOABI. Y4UTHIBASI TSKECTH MOPA-
DKEHWMST, Mbl CYUTAEM TAKOUW PE3YALTAT OOHOAEKMBAIOLLMM. B CBSI3M C HEAOCTATOYHBIM KOAMYECTBOM HABAOAEHUM
CAeAYeT PEKOMEHAOBATh UCIMOAb30BAHNE MPDEANOXEHHbIX YCOBEPLIEHCTBOBAHUY MPoUMEHEHMs1 KO B AedeHmn
HecpaLLeHU KOCTEM FOAEHU MOCAE MNePEeAOMOB U AQAbHENLLIEeE NCCAEAOBAHUE X 9 GEKTUBHOCTY.
KAloueBble CAOBQ: HecpalleHNe KOCTEN FOAeHMN, OCTEOCUHTE3 KOAbLIEBbIMU PUKCATOPAMM

BeeaeHue Hbl Ha ayTOT€HHOI TpaHCIUIAaHTALMK, CBOOOJHOI WK He-

OO61Ienpru3HaHHbIE XUPYPTUIEeCKHE METOIbI, TAKME KaK
ayTOTEHHBIE KOCTHBIC TPAHCIUIAHTATBI JJIST HEOOJBIINX
nedextoB (< 5 c¢M), CBOOOIHBIE BACKYJSIPU3MPOBAHHLIE
TpaHcmuianTatel (FVQG), aucTpakiiMOHHBIM OCTeoreHe3
(DO) u unnyuupoBaHHasi MmeMmOpaHHast TexHuka (IMT)
JUIs1 GoJiee KPYIHBIX NeeKTOB, SIBJASIOTCS COBPEMEHHbBIMU
CTpaTerusiMyu peKOHCTPYKIuK [1—3]. DT MeTo bl OCHOBA-

CBOOOIHO, IPU YCIIOBUU YTO ayTOTeHHAast KOCTh 00J1aaeT
OCTEOMHIYKTUBHBIMHU, OCTEOKOHIYKTMBHBIMU U OCTEO-
TeHHBIMHU CBOMCTBaMM, CITOCOOCTBYIOIIMMU 3a>KHUBJIEHUIO
KocTu. bojee TOro, MeTobl, KOTOPbIE COXPAHSIOT BaCKYy-
JIApU3AlMIO TPAHCIUIAHTaTa C OKPYXXAIOIIMMM TKaHSIMU
WJIY CO3JAI0T HOBbIE COCYIIbI, SIBJISIIOTCST HanboJee addek-
TUBHBIMM JIJISI CTUMYJIMPOBAHUST PEMOACIMPOBAHNS KOCTH.
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Taxum o6paszom, FVG, DO u IMT crajim oCHOBHBIMU Me-
TOoAaMU JIeYeHUSI KOCTHBIX feeKToB. BIOOp Mex 1y TpeMst
OCHOBHBIMU BapuaHTaMM 3aMelIeHUs] KPyITHOMAacIITa0-
HBIX Je(eKTOB 3aBUCHUT OT KIMHUYECKUX (haKTOPOB, TTOJI-
TOTOBKM Y TIPEATIOYTEHUI XUpypra-opToreaa, a Takke OT
HaJIMIUSI UHCTPYMEHTOB, HEOOXOMMMBIX JIJISI YCIIEITHOTO
MPYMEHEeHUsT METONOB.

JlucTpakliMoOHHas KOCTHAs IJIacTUKA B JIeYeHUU aedeK-
TOB 1 HecpallleHUi JJIMHHBIX KOCTe roJIeH! ¢ UCTIONb30-
BaHMEM KoJiblieBbIX (hukcaropoB (KdP) pazpadorana B Co-
BeTckoM Colo3e U MoJlydynsia pacnpoCcTpaHEHUE M0 BCeMy
mupy. OHa MCTIONIB3YETCSI U B HACTOSIIIEe BpeMsl HapsiLy
C ayTOTUIACTMKOM BacCKyJISIPU3MPOBAHHOI Majio0eplioBoit
KOCTBIO U TEXHUKOU MHAYLUPOBAHHON MeMOpaHbI [4—6].
Kaxmprit 3 9TUX METOIOB MMEET CBOM TTOKa3aHUsI, TOJIO-
JKUTEJIbHBIE KauecTBa M HEMOCTATKU, AETEPMUHUPYIOIINE
HX UCIIOJIb30BAHUE.

ITpumeHenne K@ wmanorpaBMaTMuHO, OOecCIeYMBAET
JKECTKYI0 (puKcaluio, 10CTaTOUHYIO 1S cpalieHus. OTcyT-
CTBUE MACCUBHBIX MOTPYXXHBIX 3JIEMEHTOB PE3KO CHUXKAET
BEPOSITHOCTh Pa3BUTHUSI BOCIIAJIEHUSI B 30HE HeCpallleHUs
(HU3KMIT pUCK TIyOOKOTO MHGUIIMPOBAaHUS). XOTS HC-
MOJIb30BAaHKME METO/Ia U TIPe/IIojaraeT Haluuue crenaib-
HO 00YyYeHHOTO MepcoHaia, OHO 3KOHOMUYECKH BBITOTHO
W TEXHUYECKU BBITTOJHUMO B YCIOBUSIX (DMHAHCOBBIX
TEXHUUYECKUX OTPAaHUYEHUH, JaKe B TPABMATOJIOTMUECKUX
OTAEJEHMSIX PAalOHHBIX OOJILHUIIL IPHU OI0IKETHOM (hMHAH-
cUpoBaHUM. MeTOA MOAXOIUT KaK 15l UHGUIIMPOBAHHBIX,
Tak W Ui acenTuiyeckux ciaydaen. [TosHast Harpy3ka Mo-
JKET OCYIIIECTBIISITLCSI Cpasy Mociie onepaluum.

Kpowme Toro, B ciyyasix 1e(peKToB KOCTHOM TKaHU OCy-
IIECTBJIEHUE TUCTPAKIIMOHHOTO 3aMEIlEeHUsT C UCITOIb30-
BaHMEM OUCTPaKIIMOHHOTO ocTeoreHe3a (J10O) KoCcTHBIM
tpancnoptoM (KT) mo MnumszapoBy sBisieTcsl BemylIUM
MeTonoM. TToOXKUTETbHBIM Ka4eCTBOM TIPU 3TOM BBICTY-
MmaeT BO3MOXHOCTb 0Opa30BaHUsSI BBICOKOKAYECTBEHHOI,
OMOJIOTMYECKM HOPMaJbHOW HOBOW KOCTHOW TKaHU M10-
CTaTOYHO OO0JbIIMX pa3MepoB. KocTHBIN pereHepatr ume-
€T Xopollee KPOBOCHAOXEeHUE U CIIOCOOCTBYET Pa3BUTUIO
KoJutaTtepasieil 1 B MSITKMX TKaHsx. [Tpu Hanuuuu nedekra
MITKUX TKaHel ocymiectsiaeHne KT Bener u K pelieHuo
Mpo06sieMbl MSATKOTKAHHBIX 1e(PEKTOB — MOMUMO YJIyullie-
HUST BACKYJISIpU3allUK TTPOUCXOIUT COMMKEHNE KpaeB Jie-
dexkra. [Ipyr HEOOXOAMMOCTH OCYILECTBIISIETCS HE TOJBKO
3aMmelieHne aedekTa, HO 1 CUMMETPUIHOE BOCCTaHOBIIE-
HUE UIMHBI KOHEYHOCTH; BO3MOXHO JTO3MPOBaHHOE BOC-
CTaHOBJIEHUE CYIIIECTBYIOIINX YIJIOBBIX CMEIICHUIA.

Bce a1 cBolicTBa AenatoT ucnosib3oBaHre KO KoHKypeH-
TOCIIOCOOHBIM METOIOM B COBPEMEHHBIX yCI0BUsIX. MMeroT-
¢s1 M HenocTaTku. OCHOBHBIMM SIBJISIIOTCS CIICAYIOIIIME.

JlocTaTOYHO YacTO pa3BUBAIOTCS KOHTPAKTYphI CycTa-
BOB, KOTOpPbI€ BO MHOTOM OOYCJIOBJIEHBI TTPOXOXICHUEM
CITMI] Yepe3 MBIl U CYXOXUIUS BOJIU3M CycTaBOB. B
MecTax TMPOBENECHMS CITUIL HEPEIKO HAOII0OatoTCs sIBIe-
Hus BocnayneHus. [Ipu mmmrenbHoM npumeHeHun KO
MOXeT pa3BMBaThCsl HECTAOMJIBHOCTH CUCTEMbI «arlra-
paT — KOCTb», OOYCJOBJIEHHAs] M3MEHEHUSIMU B CHUCTe-
Me BHelIHel (duKcalMu WU SIBAEHUSIMU OCTeOoNnoposa.
CpallleHMe B MeECT€ CTbIKOBKM TIpU IHUCTPAKLIIMOHHOM

OCTEOCUHTE3€ MPOUCXOIUT HE BCerna, YTo TpedyeT T0ToJI-
HUTEJIbHBIX BMEIIATE]bCTB; MOXET MPOU30MTH U HEIoJI-
HOLIEHHBI OCTEOreHe3 M3-3a TeXHUYECKUX OIMoOoK. [e-
(opmanusi pereHeprpOBaHHON KOCTU MOXET HACTYIUTh
nociie neMoHTaxka K.

VYcosepiieHcTBOBaHME TexHooruu jeueHuss KO gs-
JisseTcsl OOIIENPUHSTBIM HaNIpaBIeHUEM B YIy4IlIeHUN pe-
3yJIbTATOB JIEYEHUs OTOM TsKesioi matonoruu [7—9].

Ilean paGoThI: yIIy4IINTL PE3YJILTATHI JIEYUEHUS HECPa-
IIEHUI KOCTE ToJIeHM Ha OCHOBE COBEPILIEHCTBOBAHUS
TEXHOJIOTMM UcToNb3oBaHusa K® ¢ yyeToM MpobaeMHBIX
BOIPOCOB MX NMPUMEHEHUs; orpejaeeHue ux 3pdekTun-
HOCTH.

3anaun:

1. ChopmynupoBaTh HEAOCTATKU M IPOOJEMHBIE BO-
npochl ucnoib3oBaHuss KO mpu jeyeHnn HecpalieHUit
KOCTEH roJIeHU.

2. [Tpes1oXUTh TEXHUYECKUE U TAKTUUECKUE PeLIeHUsI
CYILECTBYIOIIMX HEAOCTATKOB METO/IA.

3. Onpeneautb 3¢ PEKTUBHOCTD MPEII0XKEHHBIX MEpO-
MIPUATUA.

Martepuaabl U METOAbI

[To mpemtoXeHHO MeToauKe ObLIo mposiedeHo 42
MOCTPaJaBIIMX C HecpallleHUsiMU KocTeil rosenu. [pe-
obJaman MyK4YuHbl — 36 yenoBek (85,7 %), U3 HUX TPy-
nmocriocooHoro Bospacrta — 31 (73,8 %); XKeHIIUH ObUIO
6 (14,3 %). PactipeneneHne MOCTpaJaBIINX IO BO3PACTy
IpeacTaBiIeHo B TaoOI. 1.

Ta6nuua 1. PacnpeaeneHune nocTpagaBLUNX
Cc HecpalleHussMu 60sbLeb6epLoBONi KOCTH
o Bo3pacrty

Bospacr, KonuyecTBo 60MbHbIX
rogbl AGC. %
18-24 14 33,3
25-45 13 30,0
45-65 11 26,2
> 65 4 9,5
Bcero 42 100

dakTopaMu, KOTOpbIE 3aCTaB/SIM HAC BHIOPATh METO[,
(ukcaiun KO® crniuie-crepXXxHeBOro TUMa, ObUTA SMU30/IbI
BOCTaJIeHUs TKaHeil B MPOLLIOM, OCTEONopo3, KOpOT-
KWe AUCTalbHble (parMeHThl OOJbIIEOEPIIOBON KOCTH,
pacrpocTpaHeHHble pyOlioBble u3MeHeHusl. [IpumeHeHue
3TOr0 MeTofa O00ecreyuBajo Majyld TpaBMaTUYHOCTb,
JIOCTaTOYHO KECTKYI0 AMHAMUYECKYIO (HUKCALMIO TIpU
OTCYTCTBMU B 30HE pereHepalMv CTOPOHHMX (huKcaro-
poB. CHauajia BBOAWIN CTEP>KE€Hb B BEPXHIOIO TPETh 00JIb-
11e0epIoBOil KOCTHU, MOCJe Yero MOHTHPOBAIU 3apaHee
coOpaHHBII anmapar.

IMpodunakTka pazBUTHsI KOHTPAKTYp CYCTaBOB IpPO-
BOIMJIACK clienyloluM oopazoM. Mckioyanoch nposene-
HUE TIepeKPeIeHHBIX CITUIL B BepXHel TpeTh rojeHn; Kd
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OBLI CIUIIE-CTEPKHEBOTO TUIA — CTEP>KEHb BBOIMJICS B
MUCTAJbHBIM OTaea OosbleOeplioBoii KocTu. CTabuiib-
HOCTh (DUKCAllMU CTEPXKHsI yCUJIMBajiach MOHTUPOBKOM
«TPEYroJibHUKA XeCTKOCTU». CIULIbI B KOJIbLIAX TPOBOIM-
JINCh B PEKOMEHJIOBAaHHBIX MaJOMYHKIIMOHAIbHBIX 30HaX
rojieHu. JleueOHast pusKynbTypa (KMHE30TEpanus) Hauu-
HaJila TIPOBOAUTBCS Cpa3y IMOC/ie HaJIOKEHUs arrapara 1 B
TeYeHue Bcero neproaa Gukcaimm.

Cnulibl MCTOIB30BAIM C TIEpbeBOit 3aTouKoi. Komnyue-
CTBO 00OPOTOB 2JeKTpoapean He npesbiano 200, mocie
10—15 cexkyHa cBepieHus aeiaiau nepepbiB. HaTsokeHue
CIUIL B KOJIbLIAX TTOCTOSIHHO KOHTPOJIUPOBAJIOCH, TIPU He-
00XOIMMOCTH CITMIIBI TTIepeHaTsruBaiuch. [lepeBsizka mect
BBIXOJIA CMUIL MPOM3BOAWIACH €XEIHEBHO C PacTBOpaMM
AHTUCETITUKOB.

CTaObWIBHOCTb CUCTEMBI JOCTUTAIACH CJIEAYIOIIMM 00-
pasom. Mcnonb3oBanuck cnmibl Mnuzaposa @ 2,0 mwm.
Cru1ibl MpOBOIMIIUCH € TIEPEKPECTOM He TOJIBKO BO (hpOH-
TaJIbHOM, HO U B CAarUTTAJIbHOI MJIOCKOCTH; MPU MPOBEIC-
HuM J1O B KOJIblIe, KOTOPHIM MPOBOAWIOCH MepeMelleHre
OCTEOTOMMPOBAHHOIO (parMeHTa («TpaHCHOpTa»), NO-
MPOBOAMIACH CMTUIIA HA BBIHOCAX C LENbIO MPODUIAKTUKI
3aMpOKUIbIBAaHUS (hparMeHTa.

[Ana monyyeHWs] MOJHOLEHHOTO JMCTPaKIIMOHHOTO
pereHepara TPUMEHSIJIMChL cieaylolue Tnpuembl. [1po-
M3BOIWJIACH TTOJIy3aKpbhITasi OCTEOTOMUS OOJIbIIEOEepIO-
BOI KOCTH, KOTOpasi OCYHIECTBIISIIACh M3 TPOIOJIBHOTO
pa3pe3a MATKUX TKaHeW IJIWHON mo 1 ¢M ¢ Tocienyio-
1eil 0OCTeOTOMUEN MepeaHell 1 OOKOBBIX KOPTUKAIbHBIX
CTEHOK C TIOMOIIIbIO MPSIMOTO Majoro J0JI0Ta; 3aJHI0I0
KOPTUKAJIbHYIO CTEHKY IepeceKaau ¢ MCMOoJb30BaHUEM
nesaropa. Kocoe HampaBieHue repeceyeHusi KOCTU, OT-
CYTCTBME CKEJIETUPOBAHUSI U OoJiblllasl TJIONIAAb TMepe-
ceyeHUs! (B uaeanse — OCKOJbYaTasi OCTEOTOMMUS) obec-
MeYrBaJIi COXpPAHEHWE XOPOLIEro KPOBOCHAOXEHUS U
MoJIydyeHure TOJHOIIEHHOTO pereHepara rnpu AUCTPaKIuu.
3aMeleHne aedekTa IMPOU3BOIMIOCH CO CKOPOCTBHIO
1 MM B cyTKU. MennkaMeHTO3HOe 00ecIieueHrue — MYJIb-
TUMOJA/IbHOE 00e300/IMBaHe B TMepUOIlepallMOHHOM
nepuoae (CIIMHHOMO3TOBas WJIM TepuaypajibHas aHec-
Te3usi pacTBOPOM MapKauHa; AeKCAJITMH U UHQYITaH);
SHAOTEJIMONPOTEKLIMSI B MOCJIEONEPALIMOHHOM MEPUOAE
obecrieunBasiach BBEIECHHEM ITIEHTOKCU(MUIIINHA U pa-
CTBOPOB THUAPO3TUIKpaxManoB (pedopraH). Hcrmosb-
30BaHMe LMOOpa — HU3KOMOJIEKYJSIPHOTO rernapuHa B
npodwinaktuyeckoir nose 2500 E/l m TpaHekcamMoBoOit
KHCJIOTHI TTO3BOJISLIO Ge30IMacHo, 63 3HAYUTEIHbHON TTe-
pUOTIepalIMOHHOM KPOBOMOTEPU TIPOBECTU IMpoduiak-
TUKY MUKPOTpoM0030B. HazHaueHue npemnapatoB Ca u
suramuta D, (CaD, Hukomen) obGecrnieunsano HeoOxo-
IUMOE KOJMYECTBO M KOHIEHTpauuio akTuBHoro Ca B
30HE pereHepara B BUJe KaJIbLIUTPUOJIA.

[Tocne peHTreHOIOTUYEeCKOT0 KOHTPOJISI 3aMe e HU S
nedekTa TPOBOAMIN OINEpaTUMBHOE BMEIIATEIbCTBO,
1IEJTbI0 KOTOPOTO OBIJIO CO3MaHUe ONMTUMATbHBIX YCIIO-
BUIi NI CpallleHUs COTIOCTaBIEHHBIX OTJIOMKOB. M3
MOTIEPEYHOTO pa3pesa yaaasiuch MITKHUe TKaHU 10JI0-
TOM ¥ JI0XKKO# PojibKMaHa, TOPIbl KOCTHBIX OTJIOMKOB
HacBepaMBaIuCh crnuileli. B 30Hy comocTaBieHus ToO-

Melllali CMeChb KoJulamaHa (ruapokcuarnaTtuTra) ¢ 3a-
paHee noyiyueHHoii PRF-mia3moii, remocTtaTuueckoi
ryokoi. Bce KOMIMOHEHTHI CTUMYJIUPOBAIN pereHepa-
110, OBLIM HaIeXHO (UKCUPOBAHBI HA HEOOXOIUMOE
BpeMmsl.

IMocne nposenenust 1O KD ¢ uenbio npopuiakTuKu
nedopmanii pereHepara Iocje JeMOHTaXa armapara 1
TOJTHOLIEHHOW Harpy3ky TOJIeHM MCIOJIb30Bajach (hUK-
calys WHIWBUAYAIbHBIMU TIOJYXKECTKUMU CHCTEMaMU
Softcast/Scotchcast. CucreMa 1mo3Bosisiia 10 HACTYIIJICHUS
MOJTHOM MepeCTPOMKU pereHepara U CTOMKOI KOHCOMMIA-
LIMM COTOCTABJIIEHHBIX OTJIOMKOB IMOJHOCTBIO HarpyxaTh
KOHEUHOCTb U UCITOJIh30BAaTh €€ TP XOAb0e.

PesyAbtaThl

TakuMm oOpa3om, HecpalleHUe O0O0JbIIeOepIIOBOI KOC-
T OOOCHOBAaHHO TPEeOOBAJIO TPOBEACHUSI OCTECOCUHTE-
3a K®. Crniuie-cTepXXHeBbIe armapatbl MPUMEHSUIUCH C
MPeIJIOKEHHBIMU HAaMU YCOBEPUIEHCTBOBAHUSIMM — 3a-
TOUYKOM, peKMMaMU TTPOBEICHYS 1 KOMITOHOBKY CITHII TIOT
VIJIaMU B Pa3HBIX IJIOCKOCTSIX. B KoJblle, KOTOPBIM OCy-
HIECTBJISIIOCH HU3BEIEHE OCTEOTOMUPOBAHHOIO CETMEHTA
npu npoBeaeHuu 1O, 1onpoBOAMINCH CITUIILI HA BBIHOCAX
U TIpeAoTBpalleHus: ero 3abpoca. IlomyzakpwiTasi oc-
TEOTOMUSI MPOBOAMIACH MAJIOTpPAaBMAaTUYHO U Oe30MacHo,
BeepooOPa3HO AOJOTOM U3 MOMEPEYHOro paspesa 10 2 CM,
¢ o0Opa3oBaHMEM OCKOJIbUATOrO TiepesioMa. Bmeraress-
CTBO B 30HE€ COTIOCTaBJICHUSI OTJIOMKOB C TIJIaCTUYECKUMU
ajieMeHTaMu (00paboTKa TOPLIOBBIX YacTeil, TUIAPOKCU-
anatut KoyutanaH, PRP), pannsas xkunesorepamms, du-
HaJIbHOE WCITOJIb30BAaHUE TTOYKECTKON CHUCTEMBbI BHE-
mHeit ¢ukcauuu Softcast/Scotchcast mo3poauau n3oe-
KaTh aedopmaliuy pereHepara M co3aaThb ONTUMaJbHbIE
YCJIOBUSI 7151 CpallleHUs OTJIOMKOB.

BblIM MOJy4YeHBbI CIEOYyIOIIMEe pPe3yabTaThl JICUCHUS
MOCTpasaBIIMX C HECpallleHUSIMU KOCTEl TOJIEHU ¢ MpU-
MeHeHrneM K@ ¢ mpeanokeHHbIMM HaMU peXXUMaMU UC-
MOJb30BaHUSI IO OILIEHOYHOW aHaTOMO-(YHKIIMOHATb-
noit mxkame Modified Functional Evaluation Systemby
Karlstrom-Olerud (ta0i. 2).

Tabnuua 2. OyeHka rnosly4eHHbIX Ppe3y/1bTaToBs Mo
wkane Karlstrom-Olerud

Pe3ynbTaTbl NO WIKane

XapakTtepuctuka Karlstrom-Olerud
KaTeropumn
AGc. %

Mnoxwne
(HeynooBNeTBOPUTENBLHBIE) 1 2,8
pes3ynbrathl
YnoBneTBopuTENbHbIE
pe3ynbraThl 7 19.4

XopoLwve pesynbtathl
C 3/IeMEHTaMN YMEPEHHOI 0 4
HapyLleHns GyHKLMN

XopoLwume peaynbratbl 20 55,6
OTnnYHbIE pesynbTaThl 4 11,1
Bcero 36 100
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PucyHok 1. PeHTreHosorn4eckuii  pyHKLUNOHaJIbHbIN OTJINYHbIA Pe3yJibTaT JIe4eHUs!
no ovueHoYyHou wkane Karlstrom-Olerud

XopoIiue pe3yabTaThl ObUIN MOJIyd4eHBI y 20 00TbHBIX —
55,6 %. Y 4 oonbubix (11,1 %) pe3syabTaThl OLIEHEHBI
Kak XopollWe C 3JeMEeHTaMM YMEPEeHHOTO Hapylile-
Husg ¢GyHkuuu. OHu coctaBuiau 22,000 + 1,323 Gamna
(puc. 1).

YnoBiaeTBopUTebHBIC PE3YJIbTaThl ObLIA  TTOJTYYEHBI
y 7 6onbHBIX (19,4 %); oueHensl B 28,000 £ 0,125 Gamia
(puc. 2).

Tnoxoil, HEymOBJIETBOPUTEIBHBIN pe3yIbTaT HAOIIO-
naicst B 1 caydae (2,8 %); OTIMYHBIN (DYHKIMOHATBHBIN
cratyc — y 4 6onbHbIX (11,1 %).

YuuTteiBasi TSKECTb MOPAKEHUSI, Mbl CUMTaeM TaKOM
pe3yabTaT oOHaaeXuBalolMM. B cBs3u ¢ HeOOJbLINM
KOJIMYECTBOM HAOJIOACHUIA clienyeT peKOMeHI0BaTh Mc-
MOJb30BaHUE MPEUIOKEHHBIX  YCOBEPILIEHCTBOBAHUI
npuMeHeHust KO B leueHNM HecpalleHuit KocTei rojie-
HU TIOCJIe TIepeJIOMOB U JalibHellee MccieqoBaHue MX
3 HeKTUBHOCTH.

BbiBOADI

1. HecpamieHue 601b11e0eplioBOii KOCTU TpeOyeT KOMII-
JIEKCHOTO JIEUEHMUSI C UCTTOJIb30BaHMEM ocTeocuHTe3a KD.

2. Cnule-cTepXXHEeBble KOHCTPYKLIMM armapaToB, Ia-
Nslasi TeXHUKa, OMTUMAJIbHbIE CIMOCOObI MPOBEACHUS
CITHII, TIepeX0 Ha (PMHATBHYIO (DMKCALIMIO C MCTTOIb30Ba-
HueM cucteM Softcast/Scotchcast, MeguKaMeHTO3Has KOp-
PeKIMsST HapyIIeHWI pereHepaly MO3BOJMIN M30eXKaTh
MHOTHX OCJIOXKHEHU I BHEOYATOBOM (hMKCALIVU U TTOTYYUTh
XOPOIIINe Pe3ybTaThl.

3. PesynbraThl yCOBEPIIEHCTBOBAHHOTO OCTEOCHHTE3a
K® cneayer cuutath 0OHaIEKMBAIOLIUMU, TPEOYIOIIMMU
JNaJbHEUIIETrO N3y4eHUS.

KondaukT uHTEpECOB. ABTOPHI 3asiBISIOT 00 OTCYT-
CTBUU KaKOTo-aub0 KOH(MIMKTA MHTEPECOB U COOCTBEH-
HOIl (PMHAHCOBOI 3aMHTEPECOBAHHOCTU MPU TMOJATOTOBKE
IIAHHOM CTaThH.

il

it

PucyHok 2. PeHTreHosiorn4eckuii n pyHKUNOHa IbHbIV YA0B/1I€ TBOPUTEJIbHbIN Pe3y/ibTaT JIe4eHus
no oueHo4How wkane Karlstrom-Olerud
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Improvement of fransosseous osteosynthesis with ring fixators
in the treatment of tibial nonunions

Abstract. Background. Treatment of tibial nonunions is not a
fully resolved problem. The use of ring fixators (RF) for this pa-
thology is competitive in modern conditions. However, there are
also disadvantages. Improvement of RF treatment technology is a
promising direction for improving the results of treatment of this
severe pathology. Purpose of work was to improve the results of
the treatment of nonunions of the shin bones based on improving
the technique of using RF taking into account the problematic is-
sues of their use; to determine their effectiveness. Materials and
methods. According to the proposed method, 42 patients with tibial
nonunions were treated. Spoke-rod devices were used with the im-
provements we proposed — sharpening, modes of conducting and
arrangement of spokes in a ring at angles in different planes. In the
ring, which was used to bring the osteotomized segment down du-
ring distraction osteosynthesis, the outward pins were inserted to
prevent it from tipping over. Semi-closed osteotomy (minimally
traumatic and safe) was performed with fan-shaped with a chisel
from a cross section up to 2 cm, with the formation of a commi-

Pywavi A.K., Aicanyyk KO.C., MapTtuHyyk O.O., baviaa M.B.

nuted fracture. External fusion Softcast/Scotchcast allowed avoi-
ding deformation of the regenerate and creating optimal conditions
for the fusion of fragments. Results. The following results were ob-
tained for the treatment of patients with nonunions of the lower
leg bones using RF with our proposed modes of use according to
the Modified Functional Evaluation System by Karlstrom-Olerud.
Good results were obtained in 20 patients — 55.6 %. In 4 patients
(11.1 %), the results were assessed as good with elements of mode-
rate dysfunction. They were 22.000 & 1.323 points. Satisfactory re-
sults were obtained in 7 patients (19.4 %), estimated at 28.0 £ 0.125
points. Bad, unsatisfactory results were observed in 1 case (2.8 %);
excellent functional status — in 4 (11.1 %). Conclusions. Bearing
in mind the severity of the lesion, we find this result encouraging.
Given the insufficient number of observations, it is necessary to
recommend the use of the proposed improvements in the use of
RF for the treatment of tibial nonunions after fractures and further
study of their effectiveness.

Keywords: tibia nonunion; osteosynthesis with ring fixator

HawvioHanbHW meamydHni yHiBepcureT im. O.O. boromonsLsi, M. Kui, YkpaiHa

Y AOCKOHOAEHHS 4epPe3KiCTKOBOro OCTEOCUHTE3Y KiAbLeBMMU PiKCcaTopamm
B AiKYBOHHiI HE3POLLLEHb KiCTOK FOMIiAKU

Pestome. Axmyaavnicme. JlikyBanus He3pOILEHb KiCTOK TOMIJIKY
€ JI0 KiHLISl He BUPilLIEHO NMpobJieMoto. BUKopucTaHHS KijblLeBUX
dikcaropis (K®D) mpu 1iit matosorii Moxke KOHKYPYBaTH B Cy4aCHUX
ymoBax. OnHax € il HeIoTiKH. Y T0CKOHAJIeHHS TeXHOJIOTI1 IIKyBaH-
Hst KO € nepcrneKTMBHUM HaNpsSIMKOM LTSI TTOJITTILIEHHST Pe3yJibTa-
TiB JIiKyBaHHs L€l TSKKOI marosiorii. Mema po6omu: NOKpaiiuTy
pe3y/bTaTH JIiKyBaHHSI HE3pOIleHb KiCTOK TOMiJIKM Ha OCHOBI B/1O-

CKOHaJICHHsT TexHostoTii Bukopuctanus K® 3 ypaxyBaHHSM Mpo-
OJIeMHUX MUTAHb 1X 3aCTOCYBaHHS; BUSHAUYEHHSI iX €(heKTUBHOCTI.
Mamepiaau ma memoodu. 3a 3arpoONOHOBAHOI0 METOIUKOIO OYJIU
MPOJTiIKOBaHi 42 TOCTpaxkaajli 3 He3pOIIEHHSIMHU KiCTOK TOMITKH.
Cruie-cTprUXKHEBi arapaty 3aCTOCOBYBAJIUCS i3 3alIPOITIOHOBAHU-
MU HaMU yIOCKOHAJICHHSIMU — 3aTOYKOIO, PeKMMaMU MPOBEICHHS
i KOMITIOHYBaHHSIM CIUIb Y KiUIbLI I KyTaMu B Pi3HUX TUIOLIM-
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Hax. Y Kijblli, SKMM 30ilICHIOBATIOCS 3BEAEHHSI OCTEOTOMOBAHOTO
CerMeHTa NpU MPOBEAEHHI TUCTPaKLiIHOIO OCTEOCUHTE3y, A0-
MPOBOMASTHCS CIUILI HA BUHOCAX JIJISl 3aMO0IraHHs OT0 3aKMIaH-
H1o0. HamiB3akpura octeoToMmisi TpoBOIMIACS MaOTPaBMATUIHO
i Ge3reyHo, BisUTOMOMIOHO JOJOTOM i3 MOIMEepPEeYHOTo pO3pi3y 10
2 cM, 3 YTBOPEHHSIM OCKOJIKOBOTO TepesoMy. BTpydyaHHsI B 30Hi
3icTaBJIEHHS BiUIaMKiB i3 TUIACTUYHUMU ejieMeHTaMMu (00poOKa
TOPLIEBUX YAaCTUH, TiapoKcuanatuT KoJuianaH, PRP), panHs Ki-
He3oTepaltisi, ¢iHaJbHe BUKOPHMCTaHHS HAIiBXOPCTKOI CHCTEMM
30BHIiIIHBOI (ikcallii Softcast/Scotchcast no3Boauwan yHUKHYTH
nedopMallii pereHepaTy i CTBOPUTH OINTUMAaJbHI YMOBU JUISI 3pO-
LIeHHs yinaMmKiB. Pe3yabmamu. Bynv oTpyuMaHi HaCTYITHI pe3yJib-
TaTH JIIKYBaHHS MOCTPAXKAATHX i3 HE3POLIEHHSIMU KiCTOK TOMIiTKA
3 BuKopuctaHHsM K@ i3 3arpornoHOBaHUMEU HAMU PEXUMaMU BU-
KOPUCTAHHS 3a OL[IHOYHOI aHATOMO-(YHKIIIOHAIBHOIO IIKAJIOK

Modified Functional Evaluation Systemby Karlstrom-Olerud. Xo-
potiri pe3ynbraTi 6yJ1u otpuMai y 20 xBopux (55,6 %). Y 4 xBopux
(11,1 %) pesyabraTi OLIiHEHI sIK 100pi 3 eJeMeHTaMK MMOMipHOTO
rnopyiieHHs ¢byHkiii. Bonn cranowim 22,000 + 1,323 6ana. 3a-
JIOBiIbHI pe3ysbTati Oynu otpumai 'y 7 xBopux (19,4 %); ouineHi
B 28,000 * 0,125 6ana. [Toranuii, He3aAOBITLHUI PE3yabTAT CIO-
crepirascs B 1 Bunanky (2,8 %); BinMiHHMIT PyHKITIOHATBHUI cTa-
tyc — y 4 (11,1 %) xBopux. Bucnoeku. 3 orisiay Ha TSKKICTh ypa-
KEHHS MM BBaXKa€EMO TaKUil pe3yIbTaT OOHAMIMIMBIM. Y 3B’A3KY 3
HEJOCTAaTHHOIO KiJIbKICTIO CIIOCTEPEXKeHb CJIiJl peKOMEHyBaT! BU-
KOPUCTAHHSI 3alIPOITOHOBAHUX YIOCKOHANIeHb 3acTocyBaHHs1 KD B
JIIKyBaHHI HE3pOILEHb KiCTOK TOMUIKHM TTiCIIsI TIEPEIOMIB i TTOIaTb-
111e TOCITiIKEHHS 1X e(DeKTUBHOCTI.

Kiio4oBi ci0Ba: HespolieHHs KiCTOK TOMIJIKM; OCTEOCHHTE3
KiJIbLIeBUMU (hiKcaTopaMu
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Bumorun Ao odpopMAEeHHs cTaTteu

LaHoBHi asTopu!

Byab nacka, o3HaiiomTecs 3 feTasbHO BUKNAJEHUMMU BU-
mMoramu A0 odopmMieHHA cTate ana ny6nikauii B JKypHa-
ni Ha caiti http://trauma.zaslavsky.com.ua (po3ain «[po
Hac»/«MopaHHA»/«KepiBHuuTBa ANA aBTOPiBY»).

Lli npaBuna cknageHi Ha ocHoBi «EAMHUX BUMOT 40 PYKOMMUCIB,
Wo nogalotecs B GiomepmnuHi xypHanu» (Uniform Requirements
for Manuscripts Submitted to Biomedical Journals), po3po6ne-
HUX MiXHapOAHWM KOMIiTETOM pefaKTOpPiB MeAWYHUX XKYpHanis
(International Committee of Medical Journal Editors), a Takox
3 ypaxyBaHHaAM Bumor Hakasy N2 1112 («[lpo ony6nikyBaHHs pe-
3ynbTaTiB AMCepTaliil Ha 3[00YTTA HAayKOBMX CTyneHiB fokTOpa i
KaHoupAaTa Hayk») Ta BUMOT [0 BUAAHb, WO BKNoYeHi go «[Mepeni-
Ky HayKoBMX (haxoBuX BuAaHb Ykpainuy» 3rigHo 3 Hakazom N2 1111
Bif 17.10.2012 p. MinicTepcTBa 0CBiTU Ta HayKW, MOIOAT Ta CNOPTY
YkpaiHu.

Yci matepianu nosuHHi 6yt odopmneHi BiANOBiAHO A0 Takux
BUMOT:

1. PYKONUC

1.1. ®opmar TeKkcTy. Pykonuc Hapcunaetbca [O pepakuii B
enekTpoHHoMy Bumaai y popmari MS Word (po3wuperHs .doc, .docx,
.rtf), raptitypa Times New Roman; kemb 12; iHTepean 1,5; nons
2,5 cM 3 060X OOKiB TEKCTy. BUAiNEHHA B TEKCTI MOXHA NPOBOLUTY
TiNbKK Kypcusom abo HaNiBXKMPHUM HadepTaHHsM Oyks, ane HE nig-
KpecneHHsM. I3 TeKcTy HeoOXifHO BUAANUTK BCi NOBTOPIOBAHI Npo-
6inw i 3ai1Bi po3puBM pALKIB (B aBTOMATUYHOMY PEXMMI Yepes cepaic
Microsoft Word «3HaiiTnt i 3amiHuTUY).

1.2. 06cAr TeKCTY PYKOMUCY, BKNIOYAKOUN CMIUCOK NiTepaTtypy,
Tabauyi, intoctpauii, nignucu 4o HUX, NOBUHEH CTAHOBUTU NS OPUTi-
HanbHux ctateit 10-12 ctopiHok opmarty A4 (go 5000 cnis), omagy
nitepatypu — 15-18 CTOPiHOK, NOBifOMIEHb NPO CNOCTEPEXEHHS 3
NPaKTUKN — 4—6 CTOPiHOK, peLeHsiit — 4 CTOPiHKU.

1.3. Moea ny6nikauii. [lo ny6nikauii 8 xypHani npuitmaroTscs
pyKonucu 3 byab-sKMX KpaiH yKpaiHcbKoto i/abo aHmiiicbKoo Mo-
BamMu. MeTagaHi cTatTi ny6AikyioTbCcA [BOMA MOBaMM (YKpaiHCbKOLo,
aHmilicbkoto). Mpu Habopi TEKCTY NaTMHULEID BAXKIUBO BUKOPUCTO-
BYBAaTW TiIbKU aHMiiCbKy PO3KNaaKy knaeiatypu. Hanpuknap, He-
NpUNYCTUMO 3aMiHIOBATH NATUHCKY BYKBY «i» YKpaiHCbKOI NiTepoto
«i», He3BaXatoUM Ha Bi3yasbHY iBEHTUYHICTb.

1.4. BignpaBka pykonucy. [lo po3msgy NpuiAMaloTbcs pyKo-
nucK, paHille Hige He onyonikoBaHi i He HanpaBsneHi Ana nybaikawii
B iHWi BUAaHHs. CTatTa HagcunaeTbes yepes GopMy HaaaHHs pyKo-
nucy Ha caiti http://trauma.zaslavsky.com.ua (nyHKT mMeHto «[po
Hacy/«MopaHHay/«HaacunanHsa crateii»). Mepep UMM HeobXifHO
3apeecTpyBaTUCA Ha caiiTi AK aBTop (roNOBHE MEHI0, NYHKT «3ape-
€CTPYBATUCAY).

TaKoX MOXHA Haficnatv CTaTTio Ha eNeKTPOHHY afpecy penak-
uii medredactor@i.ua (y Temi nucTa 060B’A3KOBO BKa3aTu Ha3By
XKYPHany, y AKWiA BU BipnpaBnseTe CTaTTio) Y BUMNAAT €fUHOrO
taiina, Wwo micTUTb BCi HeOOXiAHT enemeHTH (TUTYNBHUIA NNCT, pesto-
Me, K/I04YO0Bi C/10Ba, TEKCTOBA YaCTUHa, TabANLL, CMCOK BUKOPUCTAHOT
niTepatypy, BigomocTi npo aTopis). Okpemumu aitnamm B Lbomy
M IUCTi BUCMNRIOTBCA CYyNpOBifHi LOKYMeHTU 1 konii intocTpauii (pu-
CYHKiB, cxem, Aiarpam) y opmatax Tiei nporpamu, y skiii BoHM 6ynu
cTBOpeHi. fAKwo intocTpauii B cTarTi nopaHi y Bumsagi dotorpadii
abo pacTpoBuMx 3006paxeHb, HEOOXiAHO MoAaTH ix Konito y opmari
*JPG a6o *TIF, opuriHanbHWUM po3mMipoM, i3 pO34inbHOI 3AaTHiCTIO
300 TouoK Ha oM. Pi3MYHNIA po3Mip y CAHTUMETPaXx NOBUHEH GyTu
[OCTaTHIM NSt OHO3HAYHOTO CNPUIHSATTA i IETKOTO YUTAHHS 3MicTy
imoctpauii. KonipHa nanitpa RGB a6o CMYK, 6e3 komnpecii. Inio-
CTpauii NOBUHHI ByTU KOHTPACTHUMU T YiITKUMU.

CynpoBigHa poKkymeHTauid. [lo opuriHanbHoi CTaTTi LOfAKTLCA:
CYNPOBIfHUI NUCT Bif, KEPIBHULITBA YCTaHOBW, Y AKii MPOBOAMIOCA
AOCNiIKEHHS; feKnapauis npo HasBHiCTb abo BifCYTHICTb KOHNIKTY
iHTepeciB, aBTOpCbKa Yroaa, AeknapaLis LOTPUMAHHSA eTUYHUX HOPM
npu NpoBefeHHi focnigxeHHs. Lii JokyMeHTH MoxHa odopmutu y
BiNbHiit hopMi Ta npuKpinuTK y BignosigHoMy noni'y hopmi HagaHHs
pykonucy abo Haficnati B eneKTpoHHOMY (BifiCKaHOBAHOMY) BUMAA
Ha eNeKTPOHHY afpecy pefaKLii pa3om i3 cTatTelo, ika NOJAETLCA [,O
ny6nikauii.

Yci haiinm noBMHHI GyTW Ha3BaHi 3a Npi3BuMILEM NEPLIOTO aBTOPA,
Hanpuknag «Metpos. Tekct.docy, «MeTpoB. PucyHok.docy, «Metpos.
CynposigHuit nuct.doc» Touwo.

2. CTPYKTYPHI ENEMEHTU PYKONUCY

[l0 060B’A3KOBUX CTPYKTYPHUX €NEMEHTIB CTATTi BIAHOCATHCS:

— TUTYNIbHA CTOPiHKa;

— pestome;

— KJIt04OBi CNOB3;

— TeKCT cTatTi (BKI0Yaloum TabanLyi, pucyHkm);

— poparkoBa iHdopmallis;

— CMWUCOK UMTOBAHOT NiTeparypu;

— noBHa iHdopmaLlif Npo aBTopiB aHrAiCbKOIO MOBOIO (M5,
npisBuule, nocaga, kadenpa (Bipmin), yctaHosa, Micto, KpaiHa,
ORCIDiD).

2.1. TutynbHa cTOpiHKA MOBUHHA MICTUTU YKPATHCbKOIO Ta
aHMNiNCbKOI MOBaMM TaKy iHdopMaLito:

— YIK crarTi;

— Ha3Ba CTaTTi — Ma€e NOBHOLiHHO Bifo6paxatu npegmet i Temy
CTaTTi, He BYTU HafMipHO KOPOTKOO, ane i He MicTUTK Ginblie Hix
100 cumBonis. HasBa nuwweTbCs ManuMu NiTepamu, KpiM BEAKKOT Jii-
TEpU NEepLIOro C/I0BA Ta BAACHUX Ha3B;

— M.1.b. Bcix aBTOpiB noBHicTio. Mpy nepeknagi npiseuiy aBTo-
piB aHMINCbKOK MOBOIO PEKOMEHYETLCS TPAHCTITEpPYBaTH Tak Camo,
fIK y nonepeHix ny6nikauisx, abo BUKOPUCTOBYBATU NSt TPAHCiTe-
pauii cait http://translit.net/, cravgapr LC;

— MOBHEe HaMEHYBaHHA YCTAHOBM, Y AKill NPALIOE KOXKEH aB-
Top. fKIWO aBTOPiB fieKiNnbKa, Ging KOXHOro npisBuwa Ta BigNoBia-
HOT YCTaHOBM NPOCTABAAETLCA LndpoBuit iHaekc. AKwo BCi aBTopu
CTaTTi NPaLoioTh B OAHii YCTAHOBI, BKa3yBaTu MicLie po6oTH KOXHOTO
aBTOpa OKPeMO He NoTpibHO, AOCTATHbO BKA3aTy YCTaHOBY OAMH pas.
SIKWo B aBTOPA KiflbKa MicLb pOBOTH, KOXKHE NO3HAYAETHCA OKPEMUM
uncbpoBUM iHAEKCOM;

— KOHTaKTHa iHdopMmauisa aBTopa, BiAMNOBiAANILHOTO 33 JUCTY-
BaHHA (YKpaiHCbKo Ta aHmilicbkolo Mosamu), — M.I.B. nosHicTio,
3BaHHA, Micue po6oTW, Mocaja, MOWTOBA afpeca YCTaHOBM, afpeca
€/IeKTPOHHOT NOLLTM Ta KOHTaKTHWIt TenedoH aBTopa.

2.2. Pestome (Abstract) odopmnioetbcs aBoma mosamu (ykpa-
fHCbKOIO, aHMilicbKot). ABTOPCbKE pe3toMe 10 CTaTTi € OCHOBHUM
[epenom iHdopMmalii y BiTYM3HAHUX Ta 3apybixHKUX iHDopMaLiii-
HUX cucTemax i Gasax faHux, Wo iHaekcyloTb ypHan. Abstract
aHrNiNCbKOI0 MOBOI MOBUHEH GYTU HanucaHuil AKicHoOlO, rpa-
MOTHOI0O aHIMiNCbKOI MOBOIO, He BAaBalTecA A0 AOCNIBHOro
nepeknagy yKkpaiHomoBHoro BapiaHta pe3stome! 06cAr oCHOBHOT
YaCTUHU pe3ioMe NOBUHEH CTAHOBUTYH 6aK3bKO 250 C1iB abo He MeH-
we Hix 1800 3HakiB. Pe3tomMe opuriHanbHOi cTaTTi Mae OyTh CTpyK-
TYpOBaHUM i BKt0YaTU 5 060B'A3KOBUX PYOPUK B YKPaiHOMOBHOMY
BapiaHTi: AKTyanbHicTby; «MeTa gocnigxeHHa»; «Marepianu Ta me-
TOAM»; «Pe3ynbTatuy; «BUCHOBOK» — i 4 pyOpUKHM B aHITIOMOBHOMY:
«Background» (BKkntouae B cebe akTyanbHicTb i MeTy fOCHiAKEHHS);
«Materials and Methods»; «Results»; «Conclusions». 06car po3ai-
ny «Pe3ynbtat» NOBMHEH CTAHOBUTU He MeHwwe Hix 50 % Bif 3a-
ranbHoro obcsary pestome. Pesiome omspis, NeKUil, AUCKYCIAHNX
cTaTell CKNafaloTbCa B AOBiNbHIN opmi. Pe3tome ornsgoBux cTateit
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NOBWHHI MicTUTK iHOPMALLito NPO METOAM NOLWYKY NiTeparypy B ba-
3ax faHux Scopus, Web of Science, MedLine, The Cochrane Library,
EMBASE, Global Health, CyberLeninka, PIHL|, Towo.

TekcT pesiome MOBUHEH OGYTW 3B'A3HWUM, i3 BUKOPUCTAHHAM
CNiB «0TXKey, «Oinblie TOro», KHANPUKIAAY, Ky Pe3ynbTaTi» TOWo
(«consequently», «moreover», «for example», «the benefits of
this study», «as a result» etc.), abo po3pi3HeHi BuknageHi no-
JIOEHHS MOBUHHI NOriYHO BUNAMBATK ofiHe 3 ofjHOro. B aHmo-
MOBHOMY TEKCTi CNlifi BUKOPUCTOBYBATU aKTUBHMIA, @ HE NAaCUBHMUI
ctaH: «The study tested», a He «It was tested in this study».
Pe3tome He NOBMHHO MicTUTW abpeBiaTyp, 32 BUHATKOM 3araibHo-
npuitHatux (Hanpuknag, [JHK), BuHocok i nocunaHb Ha nitepa-
TYpHi LKepena.

2.3. Kniouosi cnosa (Keywords). HeobxiaHo Bkasatu 3—6 cnis
abo cnoBocnoslyyeHsb, WO BiANOBifalOTb 3MicTy poboTH i cnpusaoTb
iHAEKCYBaHHIO CTaTTi B MOLYKOBUX CUCTEMAX. Y KNIOYOBi C/loBa OMsA-
JIOBUX CTaTei cnig BKAYaTh cnoBo «omaay. KnioJyosi ciosa noBuH-
Hi OyTyW iieHTUYH] yKpaTHCbKOI Ta aHMiiCbKO MOBamu, ix cif nu-
caTh Yepes Kpamnky 3 KOMOoo.

2.4. Tekct crarri. CTpyKTypa NOBHOMO TEKCTY pyKonucy, npu-
CBAYEHOTO OMUCY Pe3yNbTaTiB OpUriHabHUX JOCTiAXKEeHb, MOBUHHA
BIANOBiAATM 3arajibHONPUIAHATOMY WAGMOHY i MicTUTU 060B'A3KOBI
po3ginu: «Bctyny; «MeTay; «Matepianu Ta metoany; «Pe3ynsTatuy;
«06roBopeHHs»; «BUCHOBKM.

Byab nacka, o3HainomTecs 3 AeTanbHUMKU npasunamu ogopm-
NEeHHSA KOXHOro 3 ux po3ainie Ha canti http://trauma.zaslavsky.
com.ua (po3ain «Mpo Hac»/«MopaHHA»/«KepiBHNLTBa ANA aB-
TOpiB»).

2.5. [lopatkoBa iHchopmauia BKasyeTbCs YKPAiHCbKOK Ta
aHIMACbKOK MOBaMM Micns TEKCTY CTaTTi Micns TeKCTy CTaTTi, ne-
peg cnuckom nitepartypu. 0608's13K0BO NOBMHHO ByTW 3aaeknapo-
BaHO HasBHicTb abo BiACYTHiCTb B aBTOpiB KOHGIIKTY iHTepeciB
(v Takmx BUNagKax noBUHHA 6YTU dpa3a «ABTOPY 3asBAAIOTb NPO
BifCYTHiCTb KOHGNiKTY iHTepeciB»). KoHdnikTom iHTepeciB moxe
BBaXartucs Oyab-ska cutyauis (chiHaHcoBi BigHOCKHY, ciyxba abo
poboTa B yCTaHOBAX, WO MaioTb iHaHCOBMIA ab0 NONTTUYHWMIA iH-
Tepec Ao ony6nikoBaHUX MaTepianis, NocafoBi 060B'A3KM TOWO),
Lo MOXe BMAWHYTM Ha aBTOpa pyKonucy i Npu3BecTu Jo npuxo-
BYBAHH#A, CMOTBOPEHHA AaHWX ab0 3MiHMTM iX TpakTyBaHHs. IH-
thopmauia npo ¢iHaHcyBaHHA. HeobxigHo BKasyBatu axepeno
(hiHaHcyBaHHA — BCix 0Ci6 i opraHisauii, wo Haganu diHaHcoBy
NiaTPUMKY BOCNifXeHHI0 (Y BUMAAT rpaHTiB, fapyBaHHsA a6o Ha-
JaHHs 06NaHaHHSA, peaKTUBiB, BUTPATHUX MaTepianis, NikiB Towo),
a TaKoX B3Anu iHWY diHaHcoBYy abo 0COBUCTY yyacTb, WO MOXe
npu3BeCcTM [0 KOHNiKTY iHTepeciB. YkasyBat po3mip diHaHcy-
BaHHs He noTpi6Ho. MoAAKMU. ABTOPU MOXYTb BUCNOBUTU NOASKY
N0AAM Ta opraHisauisam, Wo cnpusnu nyénikauii cTaTTi B )ypHani,
ane He € ii aBTopamu.

Bumorn o odopmMneHHA NPUCTAaTeMHOr0 CMUCKY niTepary-
pu 3rigHo 3 Haka3om JIAK Ta 3rigHo 3 MiXHapoaHUMK CTaHAap-
TaMu BiApi3HAIOTbCA, TOMY HEO6XiAHO MOAATM CMUCOK niTepa-
Typu y ABOX BapiaHTax: 3rigHo 3 Bumoramu JIAK Vkpaiumn (ACTY
8302:2015) Ta cuMBONIaMM NATUHCLKOTO andasiTy 3a cTaHAapTa-
mu National Library of Medicine (NLM).

2.6. MpucratertHnin cnucok nitepatypu. [lpasuna ocopm-
JIEHHA CNWUCKY BUKOpUCTaHWX mxepen (i3 npuknagamu) poctyn-
Hi Ha caiti http://trauma.zaslavsky.com.ua (po3gin «[po
Hac»/«MopanHa»/«KepiBHuuTBa AN aBTopie»).

3aranbHi pekomeHpauii. OnTumanbHa KinbKiCTb LMUTOBAHMX
poGiT B OpUriHanbHUX CTaTTaX i nekuiax ctaHoButs 20-30, B omisi-
nax — 40-60 mxepen. baxaHo uuTyBaTH OpUriHanbHi po6oTH, Ony-
61iKOBaHi NPOTATOM OCTaHHiX 5—7 POKiB y 3apybiXKHUX NEPIOAUYHUX
BUIAHHSAX, BACOKOLMTOBAHI mykepena, y Tomy uncni 3 Scopus i Web of
Science. Hamaraiitecs miHimMi3yBaTu camouuTyBaHHs abo yHuKaiTe
iloro. TakoX HamaraitTecs 3BeCTU A0 MiHiMyMy MOCMNAHHA Ha Te3u

KoHtepeHLiit, MoHorpadii. Y cnucok nitepatypu He BKOYAIOTHCA
Heony6nikoBaHi po60TH, OdiliiHi AOKYMEHTH, pyKonucu Aucep-
Tauin, nigpyyHukn i gosigHuku. MoBMHHA GYTW NogaHa AOAATKOBA
iHdopmauis npo crarri — DOIL, PubMed ID Towo. fAkwo B cnucky
MeHLUE NONOBUHYM Axepen MatoTb iHaekcu DOL, cTaTTs He Moxe 6yTU
onybnikoBaHa B MiXHapoOLHOMY HayKOBOMY XypHani. MocunaHHs
NoBUHHI 6YTH nepeBipeHuMu. MNepes KOMNNEKTaLi€el0 CNUCKy NiTepa-
TYPU KOXHE [)Xepeno nepesipsaiiTe yepes caitT http://www.crossref.
org/questquery, https://scholar.google.com.ua abo https://www.
ncbi.nlm.nih.gov/pubmed.

KoxHe mKepeno cnig nomiwartu 3 HOBOTo pAfKa Mif NopsagKo-
BMUM HOMEpOM, L0 BKA3YETLCS B TEKCTi CTATTi apabcbkumu uudpamu
y KBaipaTHUX iyXKKax. Y CnucKy BCi pobOTH NepepaxoByioThCs B M0-
pARKY uuTyBaHHA, a HE B andasiTHoMy nopaaky.

Bumorn po ocdopmneHHs npucTaTeiiHoro CnUCKy niTepatypw
3rigHo 3 Hakasom JJAK YkpaiHu Ta 3rigHo 3 MiXHapogHUMK cTaHaap-
TaMn BiApi3HAIOTLCSA, Y 3B'A3KY 3 YNM iHOr0 HEOOXiAHO 06O0B'A3KOBO
noaasatu y 2 BapiaHTax:

1. Cnucok niteparypu 3rigHo 3 Bumoramu [JIAK VYkpainu
ocdopmnsieTbes BignosigHo fo ACTY TOCT 7.1:2006 «Cuctema cTaH-
JapTis 3 iHbopmalii, 6i6nioTeyHoi Ta BuaaBHUYOi cnpasu. bibnio-
rpactiyHnii 3anuc. bibniorpadiyHnii onuc. 3aranbHi BUMOrK Ta npa-
BWA CKNAfAHHAY.

2. References mae 6ytv ocopmneHuit CMMBONIAaMU NaTUH-
cbkoro andasity 3a ctaHaaptamu National Library of Medicine
(NLM). [xepena yKpaiHCbKOI0, POCIHCbKOIO Ta iHWMUMU MOBaMH,
1,0 BUKOPUCTOBYIOTb CUMBOJIW KMPUAULL, HEOOXifHO BiATBOPIOBATU
B Takuit cnoci6: npiseuwa Ta iHiLianu aBTopiB cnig TpaHcniTepy-
BaTU (TpaHcniTepauilo MOXHa 3AiNCHATU aBTOMAaTUYHO Ha caifTi
http://translit.net/, ctangapt LC), a Ha3By cTaTTi — nepeknacty
aHmilicbkoto MoBoto (He TpaHcniTepysatu!). Mpu HanucaHHi npis-
BMLL aBTOPiB Kpalle BMKOPWUCTOBYBATU HalGinbl nowupeHe Ha-
MUCAHHA Npi3BULLA LAHOTO aBTOpPA B Mepexi IHTepHeT, ke BKa3y-
€TbCA B iHWMX ny6nikauiax. AKLWO BM BUKOPUCTOBYBaNM Nepeknag
Oyab-AKOi CTaTTi, NOCUNAHHA Kpalle NMPUBOAWUTU HA OPUTiHANBHY
ny6nikauito.

ABTOp BignoOBiAaE 3a NpaBUNBHICTL AaHUX, HABeAEHUX Y
CMUCKy NiTepatypu.

3. MIATIAT I BTOPUHHI NYBAIKALITL

HenpunycTuMo BUKOPUCTaHHA HECYMJTIHHOTO TEKCTOBOrO 3amo-
3WYEHHSA i NPUBNACHEHHA Pe3ynbTaTiB JOCHIAXEHb, AKi HE Hanexarb
aBTOpaM HafaHoro pykonucy. MepeBipuTy CTaTTIO HA OPUTiHANBHICTb
MOXHa 3a gonomoroto cepsicis https://www.antiplagiat.ru/ (ans
pociiicbkomoBHMx TekcTiB) i http://www. plagiarisma.net/ (nns
AHTIOMOBHUX TEKCTiB). TaKOX MOXHA BMUKOPUCTOBYBAaTM Nporpamy
Advego plagiatus. Pepakuis 3anuwae 3a co6o npaBo nepesipku
HaJaHWX PYKOMMUCiB Ha HasBHiCTb nnariaty. TeKCTOBA CXOXiCTb B 06-
ca3i noHap, 20 % BBAXKAETLCA HENPUIHATHOLO.

CraTTa noBMHHa 6YTM peTenbHO BigpeaaroBaHa i BUBipeHa
aBTopom. [lepea BiaANpaBKoOI pyKonucy Ao peaakuii nepekoHa-
Tecs, Lo BCi BULLEBKa3aHi iHCTPYKLii BUKOHaHI.

Marepianu gna ny6nikauin Hagcunarm
Ha eNEeKTPOHHY afpecy pefakLuii:
medredactor@i.ua
(B Temi nucTa 060B'A3KOBO BKa3aTH Ha3By
nepiofMYHOro BULAHHS, y ike BU BignpaBnseTe cTartio!)
abo Ha eNeKTPoHHi agpecu:
traumajournal@gmail.com
hurzufkonf@gmail.com,
ab0 yepes hopMy HaACUNAHHSA PYKONKUCY Ha CaiTi
http://trauma.zaslavsky.com.ua
(nyHKT MeHto «[Mpo Hacw/«MopaHHsAY»/«HafcunaHHs ctateiny).
Mepep TUM, 3K KOPUCTYBATUCA LAHO (HOPMOLD, HEOOXIAHO
3apEECTpyBaTUCs Ha CaiTi ik aBTop (NYHKT «3apeecTpysatucsy). M
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Bon. — 720 c.

P01038 | PesmaTonorus: yuebHoe nocobue / MNop pea. H.A. LLloctak. — 448 c. 351,00

00245 PesmoopTtoneans / Cknapenko E.T., 3ybko J1.E., Cknapenko B.E. — 464 c. 372,00

P01028 Uquna 3n0poBbs. OcTeoapTpuT: pykoBoacTeo / Mo pen. O.M. JNlecHsik, MN.C. MyxTuH- 141,00
ckon. — 176 c.

P01029 | Llikona 3popoBbsi. OcTeonopos: pykoBoacTso / Moga pea. O.M. JlecHsk. — 88 c. 198,00

TpaBmartonorisa Ta opToneais

AHKMnosupylowmii cnoHonnut (6onesHb bextepesa) / M.B. Monynsx, C.U. lepacrmMeHko,

T03048 E.T. CknapeHko n gp. — 144 c. 50,00

TO03014 | bonesHb [Nepxeta / C.C. PognoHosa. — 56 c. 58,00

TO03076 | bone3Hb Opnaxepa-bnayHTa / E. . Ky3HeunxuH, E. A. BabuH. — 216 c. 149,00
JereHepatnBHO-ANCTPOdIiUHI ypakeHHS KPUXOBO-KYNPUKOBOro crosydeHHs / B.4. di-

T03047 weHko, A.T. Ctawesuy, A.B. LLleBuyk. — 72 c. 50,00

T03037 | [loBioHWK HelpoopToneanyHnx nposeie natosorii xpedbTta / A.T. Ctawkesnd. — 140 c. 50,00
3axBOpIOBaHHSA OMOPHO-PYXOBOro anapaty Ta Npuiernmx CTPyKTyp y npodpnaronorii /

T03042 B.C. TkaumwmH. — 120 c. 80,00

T03062 | M36paHHbIe nekumn rno optoneann n Tpasmatonorun / B.d. Mposoposckuii. — 336 c. 240,00
Jlekumn no akTyasnbHbIM BOMpPOCaM OpToneaun 1 TpaBmartonorun. 3abonesaHvs n no-

T03088 BpEeXaeHUs nneyeBoro cyctasa. — 68 c. 100,00
MiHepanbHUiA romeoctas y reHesi xBopobu Jlerr-KanoBe-Mepteca / T.9. Ycikosa,

T03001 O.l. KpaBuyeHko, ®.B. KnumoBuubknii. — 176 c. 50,00

TO3080 | MHOXECTBEHHbIE 1 COYETAHHbIE PAHEHMS LLEW, TPyaun, XmBoTa / AbakymoB M. 882,00

T03102 HewnssecTtHasa TpaBmaTonorus n optoneauns / Cunaydenko O.B., Aymanckuia H0.B., Knumo- 800,00

Buuknii B.I — 240 c.
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non.) / B.N. YepHuia, A.H. KonecHukos, M.B. KysHeuosa n ap. — 392 c.

T03057 | OrHecTpenbHble NepenoMbl MIOCKux koctel / Muronkun HO.A. 62,00

T03050 ggﬁgnseg,;i: HaunoHanbHoe pykosoacTeo / Mo pea. C.MN. MupoHosa, .M. KoTtenbHuko- 1369,00

TO03017 | OcteoapTpo3s: pykosoacTtso / I.M. KotenbHnkos. — 208 c. 164,00

TO03003 | Octeonorus. YyebHoe nocobue.— 3-e n3a. / N.B. MariBopoHckmin. — 60 c. 50,00
Octeonopos. [AuarHoctuka, npodunaktnka U nevyeHne: KIMHUYECKME pekoMeHZauumn

T03044 (2-e n3g., nep. n gon.) / Mop pen. J1.W. BeHeBoneHckoi, O.M. JlecHsak. — 272 c. 275,00
[MaTonoris onopHO-pyxoBoro anapaTy npu xBopobi PekniHraysena / K0.M. I'yk, A.T. Kpncb-

T03049 Myray, B.A. ®iweHko. — 184 c. 50,00

T03046 MicnatpaBMaTnyHi rematoMm M’IKMX TKaHUH HUXKHIX KiHLIBOK (AiarHOCTUKA, NiKyBaHHS i 90.00
npodinakTnka ycknagHeHb) / 3a pea. O.A byp’siHoBa, H0.0. dpmontoka. — 104 c. ’

TO03091 | PeBM3MOHHOE 3HO0NPOTE3NPOBAHNE KOMEHHOMO cycTaBa / Ixakodckm .0x. — 324 c. 600,00

T03059 | TpaBmaTtuyeckas 6onesdHb / KotenbHukos ILI1., TpyxaHosa N.I. — 272 c. 204,00
TpaBmaTonorusa n optoneaus. Nocobue ons npakTnyeckux 3aHaTuii / MNMoa pepakumen

T03040 A.A. BypbsiHoBa. — 128 c. 55,00

Tepanisi, cimeiHa MeguuuHa

AKTyanbHi MIMTaHHS akyLllepcTBa B NpakTuLi ciMenHoro nikaps / BopoHeHko t0.B., LLeke-

T01270 pa O.I, BooBuyeHko 0. — 348 c. 280,00
AKTyanbHi NUTaHHSA anepronorii y npaktuui cimenHoro nikaps / KysHeuosa J1.B., BopoHeH-

T01268 ko l0.B., Llekepa O.I' — 322 c. 230,00
AKTyanbHi NMTaHHSA BHYTPILLHIX XBOPOO B NpakTuLi cimeriHoro nikapsi / BopoHeHko t0.B.,

To1277 LLlekepa O.I", XomiH J1.B. — 602 c. 380,00
AKTyanbHi NUTaHHS repOoHTONOrII | repiaTpii y npakTuui cimenHoro nikaps / BopoHeH-

T01265 ko K0.B., LLiekepa O.I., CtagHiok J1.A. u ap. — 528 c. 380,00
AKTyanbHi NUTaHHA eHO0KPUHONONIT y NpakTuLi ciMenHoro nikapst / MaHbkoBcbkmin .M.,

T01282 BopoHeHko 0.B., Lekepa O.I — 130 c. 220,00
AKTyanbHi NTUTaHHSA MeauUMHN KaTacTpod y npakTuui cimerHoro nikaps / PowiH LI, Bo-

TO1272 poHeHko K0.B., LLiekepa O.I" — 288 c. 180,00
AKTyanbHi NUTaHHS MEeAMUMHN HEBIAKNAAHMX CTaHIB Yy NpakTuLi ciMenHoro nikaps / 30-

To1267 synal.C. —122c. 180,00
AKTyanbHi ninTaHHa odTanbMonorii y npaktuui cimeriHoro nikaps / BopoHerko 10.B., LLe-

T01280 kepa O.I., Pukos C.0. — 258 c. 350,00
AKTyanbHi NIMTaHHS NaniaTMBHOI Ta XOCMICHOT AOMNOMOMM y NPaKTULi CiMenHoro nikaps /

T01273 Iy6cbknin HO.1., BopoHeHko O.B., LLiekepa O.I" — 208 c. 180,00

T01264 | AKTyanbHi MMTaHHA NeajiaTpii y npakTuui ciMenHoro nikaps / bepexHon B.B. — 342 c. 230,00

T01278 | AkTyanbHi nuTaHHsA ncuxiatpii / BopoHeHko t0.B., Lekepa O.I., Miwves B.[,. — 144 c. 180,00
AKTyanbHi MNTaHHA pagiauinHoi MeanLUMHKM Y NpakTuui cimenHoro nikaps / LWekepa O.I,

To1271 BopoHeHko H0.B. — 208 c. 180,00
AKTyanbHi NUTaHHS CEPLLEBO-CYANHHUX XBOPOO Yy NpakTuLi ciMeliHoro nikaps / JonxeH-

T01274 ko M.M., BopoHeHko [0.B., LLlekepa O.I' — 414 c. 380,00
AxTyanbHi nuTaHHa GTuaiaTpii y npakTuui cimeliHoro nikaps / ®ewweHko tO.1., BopoHeH-

T01269 ko lO.B., LLlekepa O.I — 166 c. 180,00
Ankoronuam, TabakokypeHne, UFPOMaHUsl, MaHMYeckne aTtaku - ylHas urnotepanus u

To1229 ncuxotepanus / 4.C.Mecukos. — 260 c. 400,00

TO1195 ANKOronbHbIE, NEKAPCTBEHHbIE, rEHETUYECKME N MeTabonuyeckne 3aboneBaHus: pyko- 564.00
BoacTeo / LLndd 0.P., Coppen M.d., Mapnapeir Y.C. — 480 c. ’

TO1126 AHTUbGakTepranbHas Tepanus B MeALMHE KPUTUYECKMX COCTOSHUI (2-e 13[,., UCnpas. 1 100,00

Becb acopTuMeHT mara3muHy meau4Hoi kHuru «bYKBAME/[,»
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PONOHOBaHMA aTnac-AOBIAHWK MICTUTL KOPOTKI K
I_l BOAHOYAC BUYEPMHI BiJOMOCTI MPO OCHOBHI HO30MOrIYHI
¢$opMKU HeBpONOTiYHMX pPO3NafiB, CUMATOMU N CUHAOPO-
MU, HaBe[eHi B NAaKOHIYHOMY TEKCTOBOMY Ta ACKPaBo-
My iNI0CTPaTMBHOMY (oOpMaTi, AKMIA BKIIOYAE YHIKANbHI PUCYH-
KK, GoTorpadii, cxeMu i iHdorpadiky, WO NONErwye CNPUAHATTA
marepiany.
BukopucToBylO4M Cy4acHi [iarHOCTMYHI Ta NiKyBanbHI NpOTOKOMM,
daxiseub 3MoMe BMOpaT HaNbINbLL ONTUMAanNbLHY TAKTURY IHOMBIAY-
anbHOi Tepanii 3 ypaxyBaHHAM BUMOT [OKa30BOI MEAWLMHMN.
OcobnuBa yBara npufgineHa aHaToMo-disionoriyHuM ocobnum-
BOCTAM HEpBOBOI CMCTEMW, anropuTMy NpoBefEeHHA MepBUHHOrO
OrNAQY HEeBPONOTIHHOro XBOPOr0 W iHTepnpeTauil OTPUMaHUX
pe3yneTaris.
3Ha4He MicLe 3aiMae onuc NPIOHHUX 3aXBOPIOBaHb HEPBOBOI CUCTEMMU,
NCUXOCOMATUYHUX PO3Nafie, CUHOPOMY XPOHIYHOI BTOMM, YParKeHHs
HepBOBOI CUCTEMW NPM NOPYLLEHHAX 06MiHY PeYOBMH | BNAKBI I3UYHNX
$aKTopiB, @ TAKOM EK30reHHWX IHTOKCHMKALIN | HeBigKNagHWX CTaHIB
y HeBponorii.
Po3KpuTi 0CHOBM XpOHOMEOWUMHWM B HEBPONOrii 1 MeToaW Cy4acHoi
HenpopeabiniTauii.
Y popatkax daxiseub MOMe 3HalUTU YaCTO BUKOPMCTOBYBaHI B Mpak-
TUYHIA  [IANLHOCTI  AiarHOCTUYHI  LWKanW, MOKa3HUKW 3aranbHo-
KMIiHIYHKMX QOCNIMKEeHb, TEPMIHONOTIYHUIA CNOBHUK Ta KOPOTKMIA pocin-
CbKO-aHr NIACbKWIA MEAUYHUI PO3MOBHUK.
ATnac-foBigHWK Byne KOpPUCHWIA HeBponoraM, Hewdpoxipypram, ncu-
XiaTpaMm, NiKapAM 3arabHoi NPaKTUKM — CIMEMHUM JiKapaM, Tepa-
neBTaM, CTYOEHTaM CTapLUMX KYPCIB BULLMX MeJUYHUX HaBYaNbHMX
3aKnafliB, a TaKoM NiKapAM Y npoueci NicnAZWNAOMHOI OCBITK.
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