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Iupopmanis npo nikapceki 3acobn npuaKauena ana npodecinHol giAnbHOCTI MegUUHUX | dapMauesTuyHWX npadisHukie. Mosxa iHgopmadia Npo nikapcski 3acobu Ta nosHWA nepenixk
MOMNMBIX NOBIUHMX peakLii BKasaHi B IHCTPYKUIAX ANA MEeAUYHOrD 3aCTOCYBAHHA Nikapchkux 3acobis,

TPAYMENbL C

Tpaymens C, poaunn ana in'exuiin, P, UA/5934/03/01 ein 29.11.2017. Cknap, [itovi peuosuHmn: 2,2 Mn poaunHy micTaTe: Achillea millefolium D3, Aconitum napellus D2, Amica montana D2,
Atropa bella-donna D2, Beilis perennis D2, Calendula officinalis D2, Echinacea D2, Echinacea purpurea D2, Hamamelis virginiana D1, Hepar sulfuris D6, Hypericum perforatum D2, Matricaria
recutita D3, Mercurius solubilis Hahnemanni D6, Symphytum officinale D6; aonomissi pewosmuHI: HaTpilo xnopra, Boaa ana iH'exuin, Mobiudi peakuil: 8 ayxe pinkicHux Bunagkax y ocif 3
NIABMILEHOID Yy TAKBICTIO /10 POCWH POAWHIA CKNAAHOLBITHX MOXYTE CNOCTERIrATUCE peakui rinep4yTANBOCTI,

OWUCKYC KOMMO3WUTYM

AWcKyc KOMNO3UTYM, PO3umMH gnA iH'exuii. PN, UA/3959/01/01 sig 15.10.2020. Cknag, [lioui peucsuHm: 2,2 mn pozumHy micrats: Acidum ascorbicum D6, Acidum picrinicum D8, Acidum
silicicurn D6, Acidum thiocticum D8, Aesculus hippocastanum D6, Ammonium chloratum D8, Argentum metallicum D10, Berberis vulgaris D4, Calcium phosphoricum D10, Cartilago suis D8,
Cimicifuga racemosa D4, Cinchona pubescens D4, Citrullus colocynthis D4, Coenzym A D10, Cuprum aceticum D6, Discus intervertebralis suis D8, Embryo totalis suis D10, Funiculus umbilicalis
suis D10, Glandula suprarenalis suis D10, Hydrargyrum oxydatum rubrum D10, Kalium carbonicum D6, Ledum palustre D4, Medorrhinum Nosode D18, Medulla ossis suis D10, Nadidum D6,
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IH'exuii. Mobiuxi peakuii, Qyxe pinko MoxyTs ATV peakLyil NigBMLLEHOT HYTNMBOCTI Y BUrNALI aneprivHmnx peakuil 3 Boxy wipw, 3MiHKM ¥ MicLi BBEAEHHA, Y TOMY YMCNI NOYEPBOHIHHA/HABPAK.
BupobHuk: «Bionoriwe Xaitnsmirrens Xeens [mM6X» / Biologische Heilmittel Heel GmbH (Bagen-Bagen, Himeyunra). MakeT 3ateepxeHo 3amosHikom TOB «YKPAIHCHKA AKALEMIA
BIONOMYHO! MEAMLIMHM. 02.07.2024 p.
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OuiHKa BnAnBY XipypriuHoro nikyBaHHA
NepBUNHHMNX 3/10AKICHNX NYXJINH KiCTOK
Ha AKICTb XXNTTA XBOPUX Y MUPHUA Yac
Ta y peanifixXx BOEHHOro craHy B YKpaiHi

Pestome. AkmyanbHicme. [oCBiA BOCNIAHMKIB i KNIHILMCTIB 6araTbox KNiHiK CBITY CBIQUMTD, WO NepBUHHI 3108-
KICHI MyXJIMHW KiCTOK € OAHI€I0 3 HANMEHLU BUBYEHMWX FPYN HOBOYTBOPEHb, AiarHOCTMNKA Ta JTiIKyBaHHA AKMX € CKnaa-
HUM 3aBAaHHAM. Mema: ouiHUTY BM/IMB Ha AKICTb XUTTA XBOPUX XiPYPriYHOrO NliKyBaHHA NEPBUHHNX 3T0AKICHNX
NYXJIVH KICTOK Y MMPHMIA Yac Ta y peanisix BOEHHOro cTaHy B YKpaiHi. Mamepianu ma memodu. MNposeneHo xipyp-
riyHe nikyBaHHA 76 XBOPUX Ha NEPBUHHI 3M10AKiICHI MYXJIMHW HUXHIX KIHLIBOK (OCTEOCapKOMY Ta XOHAPOCAPKOMY):
32 nauieHTn 6ynu nponikoBaHi y nepiog 3 2019 no 2021 pik, 44 oco6u — B nepiofd 3 2022 no 2024 pik. IHaeKc AKOCTi
XKUTTA NaUEHTIB fO Ta Yepes 3 TWXKHI NicnA XipyprivHoro NikyBaHHA BMMiploBany 3a JOMOMOTrO0 CNPOoLLeHOT BepCil
onuTyBanbHuKa QLQ-C30, HeBPONOriYHy CKMafoBY OLiHIOBANIN 33 PO3POOIEHNM HaMU iIHTerpOBaHUM BapiaHTOM
Hospital Anxiety and Depression Scale (HADS) gns cTauioHapHux oHkoxBopux Ta MoHpeanbcbKoi wkanm (MoCA).
Pesynomamu. Y rpyni [OCNiAXKeHHA 3HaUeHHA iHAEKCY AKOCTI XUTTA Nicna nikyBaHHA 6yno Ha 27,0 % BULWUM 33
3HaUEeHHA [10 NiKyBaHHA, HaTOMICTb Y pedepeHTHIl rpyni, Aka I6eMOHCTPYE AaHi A0 NOYaTKy BOEHHOTO CTaHYy, 3Ha-
UeHHS iHOeKCYy AIKOCTI XKUTTA 3pOCNo Micns nikyBaHHA Ha 114,5 %. Y pedepeHTHil rpyni nicna nikyBaHHA yacTka
NauieHTIB 3 TPUBOXHICTIO Yac Bif Yacy 3HM3mnaca 3 69 fo 53 %, a 3 NoCTiHO TPUBOXKHICTIO — Yy 3 pa3un, To6T0 3 19
10 6 %, y rpyni focnig»eHHA NOKa3HMKM BipOrigHO He 3MiHMANCA. 3aranibHa KiNbKiCTb NaLi€HTIB 3 TPMBOXKHICTIO K-
wmnnacs HeamiHHOW — 84 %, ToAi AK Yy pedepeHTHIl rpyni Ler NnoKasHUK 3H13mBcA 3 88 1o 59 %. BUcHo8KuU. 3HauHo
BULLi pe3ynbTaT y NONIMLIEHHI AKOCTI »KUTTA MPOAEMOHCTPYBana pedepeHTHa rpyna — 3HaueHHaA iHgeKCy AKOCTI
XUTTA NaUieHTIB 3pocs1o NicnA NikyBaHHA Ha 114,5 %. Y HEBPONOriuHi CUMNTOMATULL Y XBOPUX FPYNN JOCAIAXEHHA
npeBasoe TPMBOXKHICTb, YaCTOTa BUHMKHEHHA AKOI He 3MeHLMNaca HaBiTb Mic/iA NPOBeAEHOro NiKyBaHHA 1 3anu-
LIMNaca He3MiHHOH (84 %), WO TaKoX CBIAUNTL NPO BMIMB XPOHIYHOrO CTpecy Nif Yac BiliHN.

KniouoBi cnoBa: nyxnuHu KicToK; 0CTe0CapKOMa; XOHAPOCAPKOMa; NiKYBaHHS; AKICTb XUTTA; HEBPOJIOTiYHi Npo-
ABU; TPMBOXHICTb; BOEHHWI CTaH

Bctyn

TTyxnuHM KiCTOK 3HaYHO BIUIMBAIOTh Ha SIKiCTb KUTTSI
Malie€HTiB, BUKJINKAIOUU Oib, BTOMY Ta 3HWXKEHHS PiBHS
(Gi3UYHOI aKTUBHOCTI, a TAaKOX MalOTh BiIUyTHUII TICUXO-
JIOTIYHMH i COLiaJbHUI BIUIMB, HEPIIKO CTAIOTh IIEPIIO-
OpUYMHAMU IeTPECUBHUX CTaHIB Ta iHBaxinu3aii [1, 2].

OcTteocapkoma, OiHa 3 MOIIMPEHUX 3JIOSIKICHUX MTyXJIMH
CKEJIETHOI CUCTEMM, MOXOAUTh 3 ME3eHXiMaJbHOI TKaHU-
HU, i HAlOLIbII BPa3IMBOIO AISIHKOIO BUHUKHEHHS € Me-
Tadizu 3 ix psICHUM KpoBornoctauaHHsIM. [TyxiamHu xapak-
TEPU3YIOTbCSI BUCOKO 3JIOSIKICHUMM BEPETEHOIOTIOHUMU
CTPOMAILHUMM KJTITUHAMU, SIKi MOXYTh BUPOOJISITA KiCT-

KOBY TKaHUHY. BiJIbIIicTh 0OcTeOCapKOM € MePBUHHUMMU, a
nesiki BropyHHUMHK. OcTeocapkoMa BUHUKAE B OCHOBHOMY
y AiTeil i MiATiTKiB, Y SIKUX BilOYBAETHCS iIHTEHCUBHUI PiCT
1 PO3BUTOK KiCcTOK [3—6].

XoHapocapkoMa — TeTeporeHHa, 3a3BUyail MOBiIbLHO
3pocTaloua MepBUHHA 3JI0SIKiCHA MyXJInHa KicTtku. Lle npy-
ra 3a IOLIMPEHICTIO 3JI0SKiCHA MyXJIMHa KiCTKU IicJIs 0C-
TeOCapKOMHU, i YTBOPEHHS IIPO30POi XPSIIIIOBOI BEreTaTuB-
HOI TKAHMHMU € 11 XapaKTepHOIO 03HAKO010. XOHAPOCAPKOMU
MEPEBAXHO BPAXAIOTh JOPOCIUX i JIIOIEH MOXUIOTO BiKY,
MpUYOMY HaWyacTillle CTpaXaaloTh 4YoJoBikM. [likoBuii
BiKk 3axBoptoBaHHs — 40—70 pokiB. Ta3 i mpokcUMalIbHUIA
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Bi[UIiJI CTETHOBOI KiCTKM € HaWMOIIMPEHIIMMU JIOKaJli3a-
LisIMU XOHIPOCApPKOM, $SIKi TTOBIJTIBHO POCTYTh i BpaXkaroTh
HaBKOJIMIITHI M’SIKi TKAaHUHU [7].

JlocBin AOCHITHUKIB 1 KIHIOUCTIB 0araThboX KITiHIK
CBITY CBiIUWTbH, 1110 TEPBUHHI 3JIOSIKICHI TyXJIMHU KiC-
TOK € OJIHI€I0 3 HaliMEHIII BUBYEHUX TPy HOBOYTBOPEHb,
NiarHOCTUKA Ta JIIKyBaHHS SIKUX € CKJIQAHUM 3aBIaHHSIM,
HacamIiepes yepe3 pe3uCTeHTHICTh A0 JIKiB i peuuInuBU
3axBoploBaHHS [8, 9]. HoBoyTBOopeHHSs KiCTOK, Ha Xallb,
MNPU3BOISTh 10 3HUXKEHHS SIKOCTi KUTTS MalliEHTiB, 00y-
MOBJIEHOTO TIepIl 32 BCe OOJILOBUM CUHIPOMOM Ta MOro
Hacmigkamu [10—13].

Mema nocnimkeHHST — BUBYUTU TTOKA3HUKHU SIKOCTi
SKUATTSI XBOPUX Ha MEPBUHHI 3JTOSIKICHI TTyXJIMHU KiCTOK /IO Ta
MicJIs1 XipyprivHOTO JIiKyBaHHSI Ta TIOPiBHSTH 11i TOKA3HUKKU
y MaLIiEHTIB Y MUPHUII Yac Ta B yMOBaX BOEHHOT'O CTaHY.

Marepianu Ta meToan

V uentpi enmonpore3yBaHHs K1iBCbKO1 MiChKOI KJTiHIY-
Hoi tikapHi Ne 3 ta Ha 6a3i Kadenpu TpaBMaTOJIOTIi i OpTO-
nenii HMY imeni O.0. boromMosblisi mpoBeAeHO Xipypriu-
He JIiKyBaHHs 76 XBOPUX Ha MEPBUHHI 3I0SKICHI MyXJIUHU
HIDKHIX KiHIIBOK — OCTEOCapKOMYy Ta XOHIPOCApKOMY:
32 nmauieHTn Oyau npoJiikoBaHi y nepion 3 2019 mo 2021
pik (pedepeHTHa rpymna), 44 ocoou — y mnepion 3 2022 o
2024 pix (rpyna gociimkeHHs ). JlocinkeHHs TpOBOIUIN
i3 JoTpuMaHHsIM npuHINIIB [enbciHchKOi geknapaliii CBi-
TOBOI MeANYHOI acouiauii «ETnuHi 3acagy MeIUYHUX J10-
CIIIIKEHb, 10 CTOCYIOTBCS JIIOICHKUX Cy0’€KTIB», MM3aiiH
JMOCIIIKEHHSI CXBaJIEHO KOMICi€l0 3 THUTaHb 0iOETUYHOI
eKCIepPTU3U Ta €TUKM HAyKOBUX OOCIiILKeHb mpu HMY
iMmeHni O.0O. boromonblsg (mucepTaliiiHe MOCTIIKEHHS).
IndopmoBaHy 3romy Ha ydyacTb y AOCTIIKEHHI OTpUMalIu
Bill ycix 0OCTeXKEeHUX.

IHmeKc SIKOCTI XXMUTTS MAlliEHTIB IO Ta yepe3 3 TUKHi
Mmicist XipyprivHoro JiKyBaHHSI BUMipioBasid 3a apudme-
TUYHOIO CyMOIO OalliB CIIPOIIEHOI Bepcii onmuTyBaJbHUKA
QLQ-C30[16], y skoMy TalliEHTH CAMOCTIHHO OLIiHIOBAIH
COH, afeTuT, yBary, aM’siTh Ta Mpale3IaTHICThb y Oayax Bif
0 mo 3, ne 0 — «mmoraHo», 1 — «3agOBIIBHOY», 2 — «T00pe»,
3 — «BiAMiHHO».

HeBposoriuny ckjagoBy OLIIHIOBAaIM 3a PO3pOOIECHUM
HaMmm iHTerpoBaHuM BapianToM Hospital Anxiety and
Depression Scale (HADS) nns1 cramioHapHHUX OHKOXBO-
pux [17] Ta MoHpeanbcbkoi 1mkanu (MoCA) [18], y sxiit
Mali€eHT CaMOCTIHO BiANOBIAAalOTh Ha MUTAaHHS <«Hi» (0
6aniB), «iHomi» (1 6an) Ta «3aBxau» (2 6anu), i 3a cymMo0
OasiB JOCIiITHUK MPOBOAUB OLIIHKY BIUIMBY CUMIITOMY Ha
SIKICTb XXKUTTS («HE BIUIMBaE» (cyma OauiB Bif 0), «BIIMBA€E

He3HauHo» (cyma GaiiB 1—8), «3HayHO moripiiye» (cyma
6amiB 9—15), Tabu. 1).

CTaTUCTUYHUI aHAJTi3 Pe3yJIbTaTiB IPOBOIWIN 3 BUKO-
pUCTaHHSIM ITaKeTa IIpOorpaMHOTo 3abe3IeueHHs Statistica
6.0 (StatSoft Inc., CIIIA). JIis OLliHKM 3HAYYILOCTI BiAMiH-
HOCTe# MiX TpyraMu BUKOPUCTOBYBau TecT CThIONEHTA,
3a KpUTUIHUI PiBeHb BipOTiMHOCTI IIpU MEPEBiplli CTaTUC-
TUYHUX rinore3 npuitManu p < 0,05.

Pesynbratn

OTpuMaHi 1aHi cBigYaTh, 1110 MiCJIs IPOBEACHHS Xipyp-
TiYHOTO JIIKyBaHHSI, 30KpeMa i 3 BCTAaHOBJIEHHSIM CITeLlialb-
HUX OHKOJIOTiYHUX TPOTE3iB, SIKi MOBHICTIO BiTHOBIIOIOTh
(QYHKIIIOHATBHWI Oialla30H CYIJI00iB, CIIOCTEPIra€ThCst
3HAYyIle IMiIBUIIEHHS IHIEKCY SIKOCTi XXWUTTSI XBOPHX.
Tak, Hanpukiam, y rpyIi DOCTiIKEHHS 10 JIiIKyBaHHS iH-
IIEKC SIKOCTi KUTTSI CTAHOBUB y cepemHboMy 7,4 = 1,2 0a-
Ja, a micns JikyBaHHs — 9,4 + 1,3 Gaina, a y pedepeHTHiit
rpymi — 6,2 = 0,9 Ta 13,3 + 1,5 Gana BinnosigHo (puc. 1).
IIpuBeptae yBary Toii ¢paxT, 1110 y IpyIli JOCiIKEeHHS 3Ha-
YEHHsI iHIEKCY SKOCTi XUTTS ITicJsl JIiKyBaHHsI OyJ10 Ha
27,0 % BUILMM 3a 3HAYEHHSI 10 JIiIKyBaHHsI, HATOMICTb y pe-
¢epeHTHill Tpymi, JKa TeMOHCTPYE AaHi A0 MOYaTKy BOEH-
HOTO CTaHy, 3HAYCHHSI iHACKCY SIKOCTi JKUTTSI 3pOCJIO TTiC/Is
JikyBaHHS Ha 114,5 %.

IIpu owiHIi HEBPOJOTIYHOI CKJIATOBOI SKOCTi KUTTS
XBOpUX pedepeHTHOI Irpynu 10 MPOBEJACHHS XipypriuHOTO
JIIKyBaHHSI BCTAHOBJIEHO, 110 MOPYILIEHHS CHY TypOyBaiu
88 % maiienTiB, 3 HUX iHOAI — 63 % Ta 3aBXxaM — 25 %
(puc. 2A). IlpurHiyeHicTb ab00 AENpecMBHUII CTaH Bid-
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PucyHok 1. IHdekc akocmi x)xumma (QLQ-C30)

y 2pyni 0ocnioxeHHA ma y pechepeHmHili pyni
Mpumimku: * — pesynemamu eipo2ioHi nopieHsaHO 3 daHUMU 00
NiKyeaHHs; ** — pe3ynemamu 8ipo2iOHi nopieHAHO 3 daHUMU
pecgepenmHoi epynu (p < 0,05).

Ta6nuys 1. 3anumaxHs, eionoeioi ma ix oyiHka e 6anax

OuiHka Bignosigen y 6anax Ta ix 3Ha4eHHs
Ne 3anuTaHHs

0 1 2
1 | Ym Typbye Bac 6e3CoHHA? Hi IHOAi Tak, 3aBxamn
2 | Ym BipuyBaete Bu npurniveHictb abo genpecito? Hi IHOAi Tak, 3aBxamn
3 | Yu BuHukae y Bac BigyyTT TpMBOrn? Hi IHOAi Tak, 3aBxamn
4 | Ym nomivaeTte Bu noripLueHHs nam’ATi? Hi IHOAi Tak, 3aBxamn
5 | Yu nomivaeTe Bu noripLueHHs KOHLEHTpaLii a6o yBarun? Hi IHOAi Tak, 3aBxamn
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mivanu 94 % mnauieHTis: iHogi — 50 %, 3aBxou — 44 %
(puc. 2b), a BimuyTTs TpUBOTM BUHMKAJIO Y 69 % vac Bim ya-
cytay 19 % — nocriitno (puc. 2B). TMoripireHHs mam’sTi
crioctepiranocs 3araiom y 56 % (puc. 2I'), a yBarm — y
46 % (puc. 2]1).

HarowmicTe micisg npoBeaeHHS JIiKyBaHHS i BiTHOBJICH-
HS (YHKIIOHAJIBHOIO CTaHy KiHIIIBKM, 3 OXHOYAaCHUM
MOCTYMOBUM 3HUXEHHSM iHTEHCUBHOCTI i TMOAAIbIIAM
3HUKHEHHSIM OO0JIbOBOI'O CHUHIPOMY, SIKiCTh CHY XBOPHUX
He3HayHo noJiniuiacsd. HasgBHicTe 6€3cOHHS BigMmivain
3aranoM 75 % maiieHTiB, npu uboMy 62 % CBiTUMIM PO
MPOSIBU iHCOMHIT Yac Bix yacy i Tinbku 13 % — mocTiitHO
(puc. 3A). IMosiBY nposiBiB nernpecii yac Bif yacy BiaMiTH-
v 44 % XBopuX, TIOCTIHUI TIpUTHiYeHW cTaH — 19 %
(puc. 3b). TpuBoXHiCcTh TypOyBaa 3araioM 59 % xXBopux,
3 HUX iHomi — 53 % 1a 6 % — 3aBxau (puc. 3B). [TpoGite-
MM 3 ITaM’SITTIo ToMiTiin 69 % maltieHTiB, ipu ibomy 60 %
BimMivanm, 110 Taki MOPYILIeHHSI BUHUKAIOTh Yac Bil Jacy,
i Tinbku 9 % — mocriiiHo (puc. 3T). TloripmieHHsT yBaru
3acBigumin y cede 19 % narienris 3aBxnu, 41 % — iHomi
(puc. 31).

IIpu oLiHIII HEBPOJOriYHOI CKJIAA0BOI SIKOCTi >KUTTS
XBOPUX TPYMU AOCIiKEHHSI BCTAHOBJIEHO, 1110 IO MPOBE-
NIEHHST XipypriuHOro JIiKyBaHHSI TMOPYILIEHHSI CHY TypOy-
Bayi 73 % mnauieHTiB, 3 HUX iHOAI — 59 % Ta 3aBXIu —
14 % (puc. 4A). [purHideHicTh 200 NETIPECUBHUN CTaH
BigMivanm 78 % nauieHTiB: iHomi — 45 %, 3asxau — 23 %
(puc. 4b), a BimuyTTs TpBOTM BUHMKAJIO y 50 % vac Bim ya-
cy tay 34 % — nocriitHo (puc. 4B). TToripireHHsT mam’sTi
Ta yBaru criocrepirauocs 3arajom y 68 % (puc. 4T, 1).

V rpymi gocmimkKeHHs Micis JiKyBaHHS HasIBHICTb 0e3-
COHHSI BiaMiyaau 3arajoM 64 % Iali€eHTIB, IIPU LIbOMY

50 % cBiguMaM MPO MPOSIBU iHCOMHII Yac Bil 4acy i Tijdb-
k1 14 % — mocrtiitHo (puc. 5A). ITosBy mposBiB memnpecii
qac Bix yacy Oyno 3adikcoBaHo y 41 % XxBOpuX, TOCTili-
HMIT ipurHideHuii ctad — y 18 % (puc. 5B). TpuBOXHICTh
TypOyBaja 3araioM 84 % xBopux, 3 HUX iHOmi — 52 % Ta
32 % — 3aBxmu (puc. 5B). [TpoGieMu 3 mam’SITTIO TIOMi-
TN 56 % maiieHTiB, npu upomy 39 % Biamivanu, 10 Taki
MOPYILIEHHS BUHUKAIOTh Yac Bix yacy, Ta 27 % — MOCTiiiHO
(puc. 5T). INoripieHHs yBaru 3acBigumian y cede 29 % ma-
Li€HTIB 3aBxXH, 39 % — iHoni (puc. 5/1).

O6roBopeHHsA

VYIpoaoBX OCTaHHIX pOKiB HAIIPSIM PEKOHCTPYKTUBHOT
Xipyprii, 30KpeMa TpoTe3yBaHHS ITiC/IsT pe3eKIlil MyXJIuH
KiCTOK, 3a3HaBaB 0e3MepepBHOIO PO3BUTKY i MIllHO 3a-
KpinMBCs K HalKpallla aJibTepHaTuBa amiyTamii [10, 11].
IIpuMiTHO, IO MEPBUHHOI aMITyTalii CHOTOAHI MOXHa
YHUKHYTH Oinbire HixX y 90 % marientis [12]. ¥V moen-
HaHHI 3 XipypriYyHMM IIPOTPECOM MIiXKIMCLUILIIHAPHUMI
MiAXia 10 JiKyBaHHS, IO OXOIUIIOE Heoaa IOBaHTHY Ta
aa’loBaHTHY KoMOiHallilo pamioxiMmioTepamii, 3HaYHOIO
MipOI0 KOPEeJIIOE 3 Oiblll CIPUSTIMBUMU pe3yJibTaTaMUu
s nauieHTiB [13, 14]. Ha BigMiHy Big 6aratbox iHIIMX
MOIIMPEHUX BUIIB 3JI0SKICHUX HOBOYTBOPEHb, CADKOMU
KiCTOK 4acTO MOTpeOylOTh 3HAYHUX XipypriyHUX BTPY-
YaHb, SIKi MOXYTb Pi3KO BIUIMHYTU Ha PYXJIUBICTb, (DYHK-
ii Ta BUIJISIA Tija; IMAlliEHTU Ta iX POAWMHU W JOTErep
CTUKAIOTHCS 31 CKJIAIHUMMU PIillIEeHHSIMU — BUOOPOM Mix
aMITyTalli€lo Ta IIpoleIypaMu 30epeKeHHs KiHIIiBOK [14].
Takum YMHOM, HASIBHICTh MEBHOI OLIHKM OYiKyBaHOI
SIKOCTI XUTTS OyIde KOPUCHOIO SIK IJIs JIiKapiB, Tak i JJIst
MAaIi€HTIB Ta IX POIUYiB.

r

a

PucyHok 2. [Tumoma eaza nayienmie (%) 3 Heeposo2iyHUMU NopywieHHAMU 00 N1iKy8aHHA 8 pechepeHmHili 2pyni:
A — 3 nopyweHHAMU cHY, b — 3 denpecusHUMuU cmaHamu, B — 3 8iouymmsam mpueoau, I — 3 nozipweHHAM nam’ami,
A — 3 nozipweHHaM yeaau
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3aBasSKU IMiIBUIICHHIO MOKAa3HUKIB OE3pelIMAMBHOI Ta
3arajJibHOI BMIKMBAHOCTI B ocTaHHi 20 pOKiB pe3yJbTaTu
KOMIUIEKCHOTO JIiKyBaHHSI 3a3HA4Y€HOI KOTOPTU XBOPMX
He3HauHo noJjinmuiucs |14, 15]. YriM, icHYI0Tb 101aTKO-
Bi (akTopu, SIKi MOXYTh HETaTUBHO BIUJIMBATU Ha SIKiCThb

KUTTSI, 30KpEMa XPOHiIUHI CTPECOBi BIUIMBU Ta BHYTPILlIHi
TICUXOJIOTiuHi Herapasnu [15].

OCKiIbKM JiarHO3 TyXJIMHU Ma€ 3HaYHUI Oe3rocepe/-
Hill BIUTMB Ha TalliEHTA, YiTKi OUiKyBaHHS 111010 (QYHKIIiO-
HaJIbHUX PE3YJIbTATIiB, a TAKOX SKOCTI XKUTTS TTiCJISI oTiepariil

PucyHok 3. [Tumoma eaza nayienmie (%) 3 He8po02iYHUMU NOPYWeHHAMU nic/A NiKy8aHHA 8 peghepeHmHill 2pyni:
A — 3 nopyweHHAMU cHY, b — 3 denpecusHuMu cmaHamu, B — 3 8iouymmsam mpueoau, I — 3 nozipwieHHAM nam’ami,
A — 3 nozipweHHAM yeaau

PucyHok 4. Tumoma eaza nayienmie (%) 3 Heeposo2iYHUMU NopywieHHAMU 00 NiKy8aHHsA 8 2pyni 00C/iO)KeHHA:
A — 3 nopyweHHAMU cHY, b — 3 denpecueHumu cmaHamu, B — 3 8idyymmam mpueoeau, I — 3 nozipwieHHAM nam’ami,
A — 3 nozipwenHaM yeazu
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€ Haa3BMYaliHO BaxJIMBMMM. Hallle mociimkeHHs CripsiMo-
BaHe Ha BUJIJICHHSI HEBPOJIOTIYHOTO KOMITOHEHTA B OLiHIT
SIKOCTi KUTTSI OHKOJIOTIYHMX XBOPUX TTICJIST pe3eKIlil ocTeo-
CapKOM Ta XOHIPOCApPKOM HMXXHIX KiHIIIBOK 3 HACTYITHUM
EHJIOTIPOTE3yBAaHHSIM Y MUPHUI Ta BOEHHU Yac.

YV 11bOMY KOHTEKCTi BiIMiueHO, 110 Y pepepeHTHill rpy-
i, B SIKy YBIilIIJIA XBOPIi, 11O IIPOXOAWJIN JIIKYBaHHSI IIep-
BUHHMX 3JIOSKICHUX MYXJIWH HUKHIX KiHITIBOK 0 MOYaTKy
MOBHOMACIITAOHOIO BTOPTHEHHSI, TeparneBTUYHUI BILJIUB
CIPUYMHUB 3HAYHE MOJIIMIIEHHS SIKOCTi CHY: SIKIIO J0 JIi-
KyBaHHS 25 % XBOPUX CKap>KWIKMCSI Ha IOCTiliHE Oe3COHHS,
TO TICTIS TIKyBaHHS TAaKWX MaIi€HTiB tummuiocst 13 %, 106-
TO Maiixe y 2 pa3u MeHIie. HatomicTtb y rpyri nociimkeH-
HSI TIMTOMAa Bara XBOPUX, sSIKi MaJld TMOCTiiiHY iHCOMHilO,
micJisi TPOBEICHHS JIIKyBaHHSI He 3MiHMJIACs i CTaHOBUJIA
14 % (p < 0,05). Y pedepeHTHiit TpyTi HAasSBHICTh MPOSIBIB
nernpecii Oyma 3agikcoBaHa y IepeBaskHOI OLTBIIIOCTI Imalli-
€HTIB, TIpU 1IboMy 44 % BiguyBajIu MPUTHIYEHUI CTaH TMO-
criitHo. Ilicas JiKyBaHHS MOCTIMHY AEIPEeCciio BiAMITAIN
19 %, T0OTO Maiixke y 2 pa3u MeHIIe, TOMi SIK Y IPYIIi 10-
CJIiIKEHHSI MMTOMA Bara Mali€HTiB 3 ITOCTIMHUM BiT4yTTSIM
MpUrHiYeHoCTI 3HM3MIacs 3 23 1o 18 %, To6To Ha 5 %.

IIpuBepTae yBary nuroma Bara XBOpUX 3 BiIUYTTSIM TpPH-
BOTM y pepepeHTHill rpymi Ta y rpyIii AOCTiKEHHST 10 Ta TTic-
JIst JIiKyBaHHSL. SIK1110 y pedhepeHTHil IpyIii Tic/st JTIiKyBaHHS
yacTKa IMalli€HTIB 3 TPUBOXHICTIO Yac Bijl yacy 3HU3WIIACS 3
69 110 53 %, a 3 MOCTIHOIO TPUBOXKHICTIO — y 3 pa3u, TOOTO
319 10 6 %, TO y TpyIIi TOCTIMKEHHS MTOKa3HUKY TIPAKTUIHO
He 3MiHmmcs. [1o TiKyBaHHS IepioIMYHO BiTdyBaIi TPUBOTY
50 % xBopwx, mocTiitHo — 34 %, a micins JikyBaHHS — 52 Ta

32 % BinnoBimgHO. 3arajbHa KiJTbKiCTh MAIEHTIB 3 TPUBOXK-
HICTIO JIMIIMIACS He3MiHHOI0 — 84 %, Tomi SIK y pedpepeHTHii
TPy Lei MOKa3HKUK 3HU3UBCA 3 88 10 59 % (p < 0,05).

Otxe, OTpUMaHi IaHi HAIOTh MOXJIMBICTh IiMNTH BH-
CHOBKY, 110 HasBHiCTb OHKOJIOTIYHOTO 3aXBOPIOBaHHS Y
XBOPYX Ha TEPBUHHI 3JIOSIKICHI MyXJIMHU HIDKHIX KiHIIi-
BOK 3HAYHO BIUIMBA€E HA IHJIEKC SIKOCTi XHUTTS, 10 TaKOX
BiIMiY€HO Yy JOCHiIXEHHsX iHmuMx aBTopiB [19, 20]. 3Ha-
YHY POJIb Y 3HUKEHHI SIKOCTi XKMTTS MalliEHTIB BilirpaloTh
HEBPOJIOTIYHI CUMIITOMMU, 110 MOXYTh OyTH TOB’sI3aHi 3
0O0JILOBUM CUHAPOMOM, iMyHOCYIIPECi€I0 Ta iIHTOKCHKAIli-
€ [21, 22]. PisHuMu aBTOpamMu MmiaTBEpPIKEHO, IO TTiCIIsT
BUJIAJICHHST MyXJIMHU Ta YCYHEHHsI OOJIbOBOTO CHHAPOMY
SIKICTh KUATTS OUIBIIOCTI XBOpUX mosinmryeTbes [23]. Ha-
TOMICTb Y JIiTepaTypi IMOKH 110 HE 3yCTPivaaocs TaHUX Mpo
HEBPOJIOTIYHY CKJIa/IOBY BIUIMBY Ha SIKiCTh KUTTSI XBOPUX
Ha IIEPBUHHI 3JI0SIKiCHI ITyXJIMHU HIDKHIX KiHIIIBOK, 30Kpe-
Ma TPUBOTH TIiJl YaC BOEHHOTO CTaHy, TOMY HaBelleHi HaMH1
pe3yJbTaTH MOXYTh JOTIOBHUTH CydacHy 0a3y NaHMX Mpo
BILIMB XPOHIYHOTO CTpeCy Ha Iepedir 3aXBOPIOBAHHSI.

Oomexncenns 0ocaidxucenns. JIo oOMexXeHb LILOTO J10-
CJIiIXKEHHSI MOXKHA BiTHECTH Te, 1110 BOHO IMPOBEAECHE CEPe]
LIMBUIBHUX OCi0 Mpale3aaTHOro BiKY, XBOPUX Ha MEPBUH-
Hi 37105IKiCHI TTyXJIMHU KiCTOK, TIPY IIbOMY BiACYTHSI Tpymna
MOPIBHSIHHSI 3 YMCJIa TALEHTIB, SIKi MaJu O 100posIKicHi
MyXJIMHU KiCTKOBOI CUCTEMU.

BucHoBkn
JlikyBaHHSI XBOpUX Ha TMEPBUHHI 3JI0SIKICHI MyXJIWHU
KiCTOK HIXHIX KiHIIiBOK, OCTEOCAapKOMY i XOHApocap-

PucyHok 5. [Tumoma eaza nayienmie (%) 3 He8po102iYHUMU NOPYWeHHAMU Nic/A NiKy8aHHA 8 2pyni 00C1iOXeHHA:
A — 3 nopyweHHAMU cHY, b — 3 denpecusHumu cmaHamu, B — 3 8idyymmam mpueoau, I — 3 nozipwieHHAM nam’ami,
A — 3 nozipwenHam yeazu

lMpumimka: * — nopieHAHO 3 nokasHUKamu pe¢pepeHmHoi 2pynu, p < 0,05.

Tom 14, N2 4, 2024

www.mif-ua.com, http://pjs.zaslavsky.com.ua



OpwriHanbHi gocnigkeHHs / Original Researches

KOMY, MPOTHO30BaHO CYMPOBOIXYETHCS MiABUILEHHSIM
SIKOCTi XXUTTSI, ajie 3HAYHO BMIIi Pe3yJIbTaTh MPOJEMOH-
cTpyBasia pedpepeHTHA TpyIia — 3HAYCHHS iHIEKCY SIKOCTi
SKUTTS TIALIEHTIB 3pOCJIO Iicis JiikyBaHHS Ha 1145 %,
HATOMICTh y TpyIi AocmimkeHHS — Ha 27 %, 110 MOXe
CBITYWTH IIPO BIUIMB HEBPOJIOTIUHOI CKJIAMOBOI ITim 4Yac
BoeHHOTO cTaHy. Cepen HEBPOJIOTIYHOI CHMIITOMATHUKU
Yy XBOPHUX TPYIM AOCTIIKEHHS MPEeBaIlO€ TPUBOXHICTD,
4YacTOTa BUHMKHEHHS SIKOT He 3MEHIIMJIacs HaBiTh Mic-
JIsl TIPOBEAEHOIO JIiKyBaHHS i 3aJMINMIacsg HE3MiHHOIO
Ha piBHi 84 %, 110 TaKOX TOBOPHUTh HAa KOPHUCTH BILTUBY
XPOHIYHOTO CTpecy Mif 4yac BiliHU. BusiBneHHst peHoMe-
HY MpeBaloBaHHSI HEBPOJIOTIYHOTO KOMIIOHEHTA y Hera-
TUBHOMY BIUIMBI Ha SIKiCTb KUTTSI JO3BOJIUTH CIIPSIMYBaTH
OHKOJIOTIYHOTO TTalli€HTa J0 JIiKapsi-HeBpoJjiora i mooymy-
BaTu OiJIbII MOBHOIIHHY, aJleKBaTHY CTPATETit0 KOMILJIEK-
CHOTO JIIKYBaHHSI.

IlepcnieKTHBH MONAJNBIIMX TOCTIIKEHb. Y IIEPCIICKTU-
Bi iHTepeC CTaHOBJSATH JOCTIIKEHHS, MPUCBSIUYEHI SKOCTi
JKUTTSI XBOPUX Ha MeTaCTaTUYHi ypaXkKeHHs KiCTOK.

KonduikT inTepeciB Ta inancoBa minTpumka. ABropu
3asBJISIIOTh PO BiICYTHICTh KOH(JIIKTY iHTepeciB i Bac-
HOi ¢hiHaHCOBOI 3alliKaBJAEHOCTI MPU MiATOTOBLI AaHOT
CTaTTi.

Indopmania npo dinancyBanns. KomHux Burom y
Oynb-siKiit popmi He OyJio i He Oyle OTpUMAaHO BijJ KOMep-
LilfHOI CTOPOHU, TTOB’S3aHOI IIPSIMO Y1 OIIOCEPEIKOBAHO 3
MIPEeIMETOM IIi€l CTATTI.

Buecok aBTopiB. [Ipo6oryn O.B. — xoHuemnist i au-
3aiiH, 30ip Ta 0OpoOKa MarepialliB, pemaryBaHHS TEKCTY,
Tepnosuit H.K. — aHasi3 oTpuMaHuX 1aHUX, peaaryBaHHsI
texcTy, Konopanenko C.B. — aHali3 oTpUMaHUX IaHUX,
HaIlMCaHHSI TEKCTY, pelaryBaHHsI TeKCTy, Xmeiab A.B. —
aHaJli3 OTpMMaHMX JaHUX, HAMTMCAHHS TEKCTY.

Cnucok nitepatypn

1. Rutland CS. Advances in Soft Tissue and Bone
Sarcoma. Cancers. 2024;16(16):2875. doi: 10.3390/can-
cers16162875.

2. Frei A, Schelling G, Heesen P, Giovanoli P, Fuchs B,
on behalf of Swiss Sarcoma Network. Development and
Validation of the Bone Tumor Surgery Complexity Score.
Reports. 2024;7(2):35. doi: 10.3390/cancers14061559.

3. ZhangY, Yang J, Zhao N, et al. Progress in the che-
motherapeutic treatment of osteosarcoma. Oncol Lett. 2018
Nov;16(5):6228-6237. doi: 10.3892/01.2018.9434.

4. Bartelstein MK, Boland PJ. Fifty years of bone tu-
mors. J Surg Oncol. 2022 Oct;126(5):906-912. doi: 10.1002/
j0.27027. PMID: 36087079; PMCID: PM(C9524618. doi:
10.1002/js0.27027.

5. Lawrenz JM, Styron JE, Parry M, Grimer RJ, Mes-
ko NW. Longer duration of symptoms at the time of pre-
sentation is not associated with worse survival in primary
bone sarcoma. Bone Joint J. 2018;100-B(5):652-661. doi:
10.1302/0301-620X.100B5.BJJ-2017-1235.R1.

6. YuS, Yao X. Advances on immunotherapy for osteo-
sarcoma. Mol Cancer. 2024 Sep 9;23(1):192. doi: 10.1186/
$12943-024-02105-9.

7. Gazendam A, Popovic S, Parasu N, Ghert M. Chon-
drosarcoma: A Clinical Review. J Clin Med. 2023 Mar
26;12(7):2506. doi: 10.3390/jcm12072506.

8. RenJ, Zhao C, Sun R, et al. Augmented drug resis-
tance of osteosarcoma cells within decalcified bone matrix
scaffold: The role of glutamine metabolism. Int J Cancer.
2024 Jan 9. doi: 10.1002/ijc.34841. Epub ahead of print.
PMID: 38196144.

9. Leng Y, Li J, Long Z, et al. Osteoblast-derived
exosomes promote osteogenic differentiation of os-
teosarcoma cells via URG4/Wnt signaling pathway.
Bone. 2024 Jan;178:116933. https://doi.org/10.1016/].
bone.2023.116933.

10. Gerrand C, Athanasou N, Brennan B, et al. UK
guidelines for the management of bone sarcomas. Clin. Sar-
coma Res. 2016;6:7. doi: 10.1186/s13569-016-0047-1.

11. Salom M, Chiari C, Alessandri JMG, Willegger
M, Windhager R, Sanpera 1. Diagnosis and staging of ma-
lignant bone tumours in children: what is due and what is
new? J Child Orthop. 2021 Aug 20;15(4):312-321. doi:
10.1302/1863-2548.15.210107. PMID: 34476020; PMCID:
PMC8381400.

12. Childs A, Gerrand C, Brennan B, et al. A Prospec-
tive Observational Cohort Study for Newly Diagnosed
Osteosarcoma Patients in the UK: ICONIC Study Initial
Results. Cancers (Basel). 2024 Jun 27;16(13):2351. doi:
10.3390/cancers16132351.

13. Evans DR, Lazarides AL, Visgauss JD, et al. Limb
salvage versus amputation in patients with osteosarcoma of
the extremities: An update in the modern era using the na-
tional cancer database. BMC Cancer. 2020;20(1):995. doi:
10.1186/s12885-020-07502-z.

14. Monsereenusorn C, Alcasabas AP, Loh AHP, et al.
Impact of treatment refusal and abandonment on survival
outcomes in pediatric osteosarcoma in Southeast Asia: a
multicenter study. Pediatr Blood Cancer. 2022;69(4):€29556.
doi: 10.1002/pbc.29556.

15. Mthethwa PG, Marais LC, Aldous CM. Prognostic
factors for overall survival of conventional osteosarcoma of
the appendicular skeleton. Bone & Joint Open. 2024 Mar
13;5(3):210-217. doi: 10.1302/2633-1462.53.BJO-2023-
0159.R1.

16. de Ligt KM, Aaronson NK, Liegl G, Nolte S;
EORTC Quality of Life Group. Updated normative data
for the EORTC QLQ-C30 in the general Dutch population
by age and sex: a cross-sectional panel research study. Qual
Life Res. 2023 Sep;32(9):2477-2487. doi: 10.1007/s11136-
023-03404-2. Epub 2023 Apr9. PMID: 37031427; PMCID:
PMC10393831.

17. Annunziata MA, Muzzatti B, Bidoli E, et al. Hospi-
tal Anxiety and Depression Scale (HADS) accuracy in can-
cer patients. Support Care Cancer. 2020 Aug;28(8):3921-
3926.

18. Dautzenberg G, Lijmer J, Beekman A. Diagnostic
accuracy of the Montreal Cognitive Assessment (MoCA)
for cognitive screening in old age psychiatry: Determining
cutoff scores in clinical practice. Avoiding spectrum bias
caused by healthy controls. Int J Geriatr Psychiatry. 2020
Mar;35(3):261-269.

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

Tom 14, N2 4, 2024



OpwriHanbHi gocnipxeHHs / Original Researches

19. Fernando-Canavan L, Abraham P, Devlin N, Tran-
Duy A. Health-related quality of life in patients with ex-
tremity bone sarcoma after surgical treatment: a system-
atic review. Qual Life Res. 2024 May;33(5):1157-1174. doi:
10.1007/s11136-023-03554-3.

20. Smeland S, Bielack SS, Whelan J, et al. Survival and
prognosis with osteosarcoma: outcomes in more than 2000
patients in the EURAMOS-1 (European and American Os-
teosarcoma Study) cohort. Eur J Cancer. 2019;109:36-50.
doi: 10.1016/j.ejca.2018.11.027.

21. Gyawali S, Tiwari S, Sah GS, et al. Prevalence of sleep
disorders in patients with advanced cancer: a cross-section-
al study. Ann Med Surg (Lond). 2024 May 28;86(7):3954-
3958. doi: 10.1097/MS9.0000000000002232.

22. Dixit J, Gupta N, Kataki A, et al. Health-related
quality of life and its determinants among cancer patients:
evidence from 12,148 patients of Indian database. Health
Qual Life Outcomes. 2024 Mar 13;22(1):26. doi: 10.1186/
$12955-024-02227-0.

23. Kruiswijk AA, Dorleijn DMJ, Marang-van de
Mheen PJ, van de Sande MAJ, van Bodegom-Vos L.
Health-Related Quality of Life of Bone and Soft-Tissue
Tumor Patients around the Time of Diagnosis. Cancers
(Basel). 2023 May 17;15(10):2804. doi: 10.3390/cancers
15102804.

OrpumaHo/Received 09.10.2024
PevieHsoBaHO/Revised 26.11.2024
[MouiiHSTO AC APYKY/Accepted 03.12.2024

Information about authors

Oleg Drobotun, PhD, Associate Professor, Department of Traumatology and Orthopedics, 0.0. Bogomolets National Medical University, Kyiv, Ukraine; https://orcid.org/0000-0002-5404-141X

Nikolai Ternovyy, MD, DSc, PhD, Professor, Leading Researcher, Department of Tumor Process Monitoring and Therapy Design, Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology
of the National Academy of Sciences of Ukraine, Kyiv, Ukraine; https://orcid.org/0000-0001-8769-0451

Sergii Konovalenko, PhD, Junior Researcher, Department of Tumor Process Monitoring and Therapy Design, RE Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of the National

Academy of Sciences of Ukraine, Kyiv, Ukraine; https://orcid.org/0000-0001-9212-9255

Anna Khmel, Clinical oncologist, chemotherapist, Specialized mammological center, Kyiv, Ukraine; https://orcid.org/0009-0006-6131-8022

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Information about funding. No benefits in any form have been or will be received from any commercial party directly or indirectly related to the subject of this article.

Authors’ contribution. 0.V. Drobotun — concept and design, collection and processing of materials, editing the text; N.K. Ternovyy — analysis of the data obtained, editing the text;
S.V. Konovalenko — analysis of the data obtained, writing the text, editing the text; A.V. Khmel — analysis of the data obtained, writing the text.

0. Drobotun’, N. Ternovyy? S. Konovalenko? A. Khmel®
'0.0. Bogomolets National Medical University, Kyiv, Ukraine

’RE Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of the National Academy of Sciences of Ukraine,

Kyiv, Ukraine
3Specialized Mammology Center, Kyiv,Ukraine

Assessment of the impact of surgical treatment of primary malignant bone tumors
on the quality of life of patients in peacetime and in the realities of wartime in Ukraine

Abstract. Background. The experience of researchers and clini-
cians in many clinics around the world shows that primary malig-
nant bone tumors are one of the least studied groups of neoplasms,
the diagnosis and treatment of which is a difficult task. The purpose
was to assess the impact of surgical treatment of primary malignant
bone tumors on the quality of life of patients in peacetime and in
the realities of wartime in Ukraine. Materials and methods. Surgi-
cal treatment of 76 subjects with primary malignant tumors of the
lower extremities (osteosarcoma and chondrosarcoma) was carried
out: 32 patients were treated from 2019 to 2021, and 44 patients
from 2022 to 2024. Patient’s quality of life index before and 3 weeks
after surgical treatment was measured by the simplified version of
the QLQ-C30 questionnaire, neurological component was evalua-
ted according to our integrated version of the Hospital Anxiety and
Depression Scale (HADS) for hospitalized cancer patients and the
Montreal MoCA scale. Results. In the study group, the value of
the quality of life index after treatment was 27.0 % higher than the
value before treatment. In contrast, in the reference group, which

shows data before the start of martial law, the value of the quality
of life index increased after treatment by 114.5 %. In the reference
group after treatment, the percentage of subjects with occasional
anxiety decreased from 69 to 53 %, and with constant anxiety — by
3 times, that is, from 19 to 6 %; in the study group, the indices sig-
nificantly did not change. The overall number of persons with anxi-
ety remained unchanged at 84 %, while in the reference group, this
index decreased from 88 to 59 %. Conclusions. Significantly higher
results in improving the quality of life were demonstrated by the ref-
erence group — the value of the quality of life index of patients in-
creased by 114.5 % after treatment. Among the neurological symp-
toms in the study group, anxiety prevails, the frequency of which
did not decrease even after the treatment and remained unchanged
at the level of 84 %, which also confirms the influence of chronic
stress during the war.

Keywords: bone tumors; osteosarcoma; chondrosarcoma; treat-
ment; quality of life; neurological manifestations; anxiety; martial
law
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Tanacienko MN.B.", Bacunoes B.B.?

'BiHHuYbKuli HayioHanbHuli MeduyHuli yHisepcumem imeni M.I. Mupozoea, M. BinHuys, Ykpaina
2KHI1 «YepHiseybka o6nacHa KniHiyHa nikapHsa» m. YepHieui, Ykpaina

NMopiBHANBbHA XapaKTepuncTnKa pisSHNX MeToanK
OCTEOCMHTE3Y Y NOPAaHEeHNX 3 BOrHenaJlbHNumMm
NOLKOAXKEHHAMM [OBIrnx Kictok

Pe3stome. AkmyaneHicmes. Y CTpyKTypi 6OMOBUX MOLUKOAXKEHD MPEBAIOITh BOrHeNasbHi MOPaHEHHS KiHUIBOK,
AKi cTaHOBNATb 50-80 % ycix NopaHeHb, 3 HUX 57,3 % € MHOXMHHUMN. LLloHaliMeHLwe ofjHa YBepTb YCix 6OMOBYKX
TpaBM MOB’A3aHa 3 HXKHIMK KiHLiBKamu. Mema pocnig»keHHs: MopiBHAHHA Ta BUOip oNTMManbHOT CUCTEMU OCTEO-
CUHTEe3Y 33414 NoAiNWeHHA HadaHHA MeANYHOI JOMOMOr NOPAHEHVM 3 BOTHEMNaNbHUMM yPaXeHHAMMN JOBIUX Kic-
ToK. Mamepianu ma memoou. [1na BUKOHAHHS Linen AOCNig>XeHHs NPOBEAEHO aHaNi3 174 BMNafKiB MOLWKOXEHb
[OBIVX KICTOK, OTPUMAHMX Y pe3ynbTaTi CydacHuX 60MOoBKX Ai Mifg yac NoBHOMacWTabHOro BTOPrHeHHsA pocii y
nepioa 3 2022 no 2024 pik. Y pocnig»eHHi 6yno cpopmoBaHo ABi rpynu. [lo nepLioi rpynu yBiiwno 93 nauieHTy,
AKUM NPOBEAEHMNIN NOCNIAOBHNI OCTEOCUHTE3, WO CTAaHOBUNO 53,4 % 3aranbHoro Macusy. [lo Apyroi rpynu 6yno
BigHeceHOo 81 nauieHTa 3 NpoBeAeHVM OAHOETAMHUM Yepe3KiCTKOBUM 30BHILIHIM OCTEOCMHTE30M, WO CTAaHOBU-
10 46,6 % 3aranbHoro macuey. Pesynemamu. Cepep naLi€HTiB 3 KOHBEPCIIHMM OCTEOCMHTE30M NOBHE 3POLLEHHA
cnocTtepiranocb y 73,1 % nauieHTiB, Wwo Ha 11,5 % 6inblue, HiX NPY BUKOPUCTaHHI OJHOMOMEHTHOIO OCTEOCUHTE3Y.
Cepefl NOpaHeHNX 3 KOHBEPCINHNM OCTEOCHHTE30M CMOBINbHEHY KOHCONIAaL o nepenomis cnoctepiranu B 11,8 %,
npu BUKOPUCTaHHI OAHOMOMEHTHOIO OCTEOCKHTE3Y Liei MOKa3HMK CTaHOBUB 17,3 %. Y nauieHTiB 3 KOHBEPCINHNM
OCTEOCUHTE30M pifLle BUABMANN OCTEOMIENIT, AKUIN cnocTepiranu B 25,8 % Bunagkis. HarHOEHHA paHN 1 HecTa-
6inbHiCTb iMNnaHTa 6ynu BuABNeHi y 14,5 % nauieHTiB. BUCHOBKU. BYKOPUCTaHHA METOANKMN ABOXETANHOIO KOH-
BEPCiHOrO OCTEOCMHTE3Y Y NOPaHEHMX 3 i30/1bOBaHNMIM BOTHEMNaSbHUMM NepenomMmammn JOBrUX KiCTOK KiHLIBOK
3a6e3nevye JOCATHEHHS Y HUX KPaLLMX aHaTOMIYHUX i pYHKLiOHaNbHUX pe3ynbTaTiB NMOPIBHAHO 3 METOAMKOI Ye-
pPe3KiCTKOBOro 0AHOMOMEHTHOIO OCTEOCUHTE3Y. [1p1 BUKOPUCTaHHI KOHBEPCINHOIO MeTofy OCTEOCHMHTE3Y 3HaUYHO
3MeHLUMNach KiNbKicTb iHpeKLiiHUX nicnaonepauinHnX ycKnagHeHb, 30KpemMa Po3BUTKY OCTEOMIENITY, HAarHOEHHA
paHu. [laHi Haworo AochiAXeHHA cBigyaTb NPO NpiopuTeTHE BUKOPUCTAHHA CaMe KOHBEPCIHOT METOANKN OCTeO-
CUHTE3Y y NaLi€HTIB 3 BOrHenaabHYMY NOPAHEHHAMM JOBIMX KiCTOK.

Knroyoei cnoea: nopaHeHi; KOHBEPCINHUII OCTEOCUHTES; YePE3KICTKOBMI OCTEOCUHTES; BOTHemMasibHi MOpaHeHHs

Bcryn

Pociiicbke BToprHeHHs1 B YKpainy B totromy 2022 poky
MPU3BEJIO 0 BEJIMKOI KiJIbKOCTI BTpaT cepell BiliCbKOBUX
i IUBIJIBHUX 0OCi0 i3 3HAYHUMM BiIMIHHOCTSIMM MiX JIKe-
peramu. HemromaBHO omyOJiKOBaHi 3BiTHM MIPO OLIIHKH
ypsay CIHIA cBimuatsk mpo Te, mo Big 189 500 mo 223 000
POCIMICBKMX colmaTiB Oy710 BOMTO 4M MOpaHEeHO; Hudppu
BTpaT YKpaiHu cTtaHoBJATH Big 124 500 go 131 000 con-
naTiB youtumu uyu nopaHeHuMu. CtaHoM Ha 3 KBiTHS
2023 poky Kowmicis OOH 3 npaB moauHu 3adikcyBaia
22 607 xepTB cepell LIMBIIBHOTO HACEJICHHS 3 MOMEHTY
BTOPTHEHHS, cepel HUX 8451 youtuit i 14 156 mopane-
Hux [1]. CyyacHa MeauM4yHa HayKa NpU XapaKTepUCTUII

BOEHHUX KOHMJIKTIB, sIKi BinOyBajauch y CBIiTi OCTaHHi-
MM JIECSATWIITTSIMM, BKa3y€e Ha TepeBakaHHs 3BUYAHUX
BUIB BOTHEMNaJIbHOI 30pOi Ta MiHHO-BUOYXOBMX TpU-
CTPOIB Y HUX, 110, Y CBOIO UYepry, 3yMOBJIIOE MepeBakaH-
HsI IOpaHEHb KiHIiBOK y CTPYKTYpPi 00MOBUX CaHITaApHUX
BrpaT. B.Il. Maiiganiok Tta cmiBaBT. (2024) BKa3ymoTb,
110 TOPAaHEHHsSI KiHIIBOK Yy CTPYKTYpi MiHHO-BUOYXOBOI
TpaBMu CTaHOBIATH 50—60 %. ABTOpPHM MiAKPECIIOIOThH,
11O 115 KaTeropis MopaHeHUX Ma€ BEJIMKUI MOTEHIIiaa SIK
pe3epB Yy BiIHOBJIEHHI, i caMe TOMY SIKiCHE BiIHOBJIEHHS
00€31aTHOCTI LIUX IMALli€EHTIB € MPIOPUTETOM y pOOOTi Me-
IUYHOI cayXkou [2]. ¥V cTpyKTypi 00MOBUX MOIIKOIKEHb
MpeBaIO0Th BOTHETANbHI MOPaHEeHHS KiHIIiBOK, sIKi CTa-
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HoBIATh 50—80 % Bim ycix mopaHeHb, 3 HUX 57,3 % wma-
I0Th MHOXWHHUI XapakTep. LlloHaliMeHIIIe o1HA YBEPTH
ycix 00iOBMX TpaBM ITOB’si3aHa 3 HMKHIMM KiHIiBKAMMU.
VY cTpyKTypi caHiTapHMX BTpaT MOPAHEHHST M SIKUX TKa-
HUH KiHIIIBOK cTaHOBIATH 30—43 %, BOorHeMmalbHi mepe-
JiomMu Kictok — 35—40 %, Benukux cyriob6is — 17 %, ma-
ricrpanbHux cynuH — 7,5—9,0 %, a HEpBOBUX CTOBOYpIB
KiHIiBOK — 11—13 %. 3ajiexXHO Bil IpUYMHU OTPUMAHHS
nopaHeHHss 65—80 % CTaHOBJSATHL BUOYXOBI MPUCTPOI,
18—33,2 % — BorHenaibHi nopaHeHus, 12 % — inuii. 3a
YMOBHU BMOYXOBHUX IMOpaHEHb PU3MK aMIlyTallii Habarato
OiIBIIMIA, HiXX ITPY BOTHETAJIbHUX MTOpaHeHHsX [3]. 3a na-
Humu .M. Jlucyna (2019), KiiHiKO-HO30JI0TiYHi Xapak-
TePUCTUKHM TTOCTPaKIATNX BHACITIIOK CydacHUX OOMOBUX
NI, 110 BiI3HAYAOThCS HAa TAKTUYHOMY €Tarli HaJaHHS
MEIWYIHOI TOTIOMOTH, N€MOHCTPYIOTh, IO MOIIKOIKEH-
HSI HUXKHIX KiHLIIBOK CTaHOBJIATH 62,02 %, a BepXHiX —
36,98 %, TOOTO MONIKOMKEHHSI HIKHIX KiHIIIBOK IpeBa-
JIIOIOTh Haj BepXHiMu. [1lepBUHHO BiTKpuTi (BOTHEIaIbHI)
rnepesoMu ctaHoBIATh 12,06 % Bin ycix mepeaomiB a6o
2,61 % Bin MOIIKOMKEHb KiHIIIBOK, IPUYOMY HaWMeEHIIIE
CTAaHOBIIATH MOLIKOMKEHHS nepearutivyys — 1,40 %, Haii-
Ginpme — croma — 4,76 % [4].

Y Xipyprii MOLIKOIXeHb OCTATOYHO HE BUPILIEHO MHU-
TaHHSI TPO MOKJIMBOCTI Ta MOKa3aHHS O BUKOPUCTAHHS
OIepaTUBHUX TEXHOJOTiii pAHHBOTO BHYTPILIHBOTO OCTE-
OCHHTE3y B YMOBaxX BOTHeMabHOI paHu [5, 6]. 3okpeMa,
NIeTaJIbHOTO aHaJi3y MOTpeOyITh CTPATEeTriuHi YCTAHOBKU
TEeXHIKM BUKOHAHHSI OCTEOCHHTE3Y ITiCJIs1 BOTHEMAJTbHUX
MepeIOMiB KiHIIiBOK, METOMOJIOTISI Ta TAKTUYHI IIPUMOMU
30BHIIIIHBOIO I BHYTPIlIHBOrO oOcTeocuHTe3y. HaBeme-
Hi Bullle (paKTOpU CBimZyaTh MPO BaXKJIMBICTb MPOOJIEeMU
ONTUMI3allii TiKyBaHHS TOPaHEHUX 3 BOTHEIIaJIbHUMU Te-
peJioMaMy JTOBIMX KiCTOK KiHIIIBOK Ta HEOOXiTHIiCTb BU-
KOPUCTAHHSI BCiX MOXJIMBOCTEH Cy4YacHOI MEAUIIMHMU.

Mema nocriimxeHHST — TOPiBHSIHHS Ta BUOIp OMNTH-
MaJIbHOI CUCTEMM OCTEOCUHTE3Yy 3aiUIsl TOJIIIICHHS Ha-
JMAHHSI MEIUYHOI JOTTOMOTH TTOPAaHEHUM 3 BOTHETAJbHU-
MU YpaXXeHHSIMU JOBIUX KiCTOK.

Marepianun Ta metoamn
Monynsayia

Jnst mocsSrHeHHS LiJIell MOCTiIKEHHS MU IIPOBEIU
aHali3 174 BUMaaKiB MOIIKOIKEHb TOBIMX KiCTOK, OTPHU-
MaHUX y pe3yabTaTi cydyacHMX OOMOBMX Hiil mim yac Imo-
BHOMACIITAaOHOrO BTOPTHEHHs pocii y nepiox 3 2022 no
2024 pik. Yci mauieHTH 0yJM BiliCbKOBUMU, SIKi OTpUMAaIU
MopaHeHHs Min yac 6oitoBux aiil. IlaienTu, uo 6panun
Y4acTh Y AOCHIIKEHHI, TepedyBaiv Ha JiikyBaHHi y KHII
«YepHiBenbKa objlacHa KJIiHiuHa JiKapHsI» Ha eTarli KBa-
JlichiKkoBaHOI MEIMYHOT IOTTIOMOTH. YCi MalieHTHu oTpuMa-
JIN Y TIOBHOMY 00C$13i XipypriuHy JOMOMOTY Ha TPhOX IO~
MepeaHiX eTarax MeIUYHOI eBaKyallii.

Kpumepii éxatouenns 0o macugy 00caiodlceHHs:

1) BiK cTapiie 3a 18 pokiB;

2) IpUHAIEXHICTh A0 BiliChKOBOI CIIyKOU;

3) oTpuMaHHS MOpPaHEHHS TOBIUX KiCTOK y pe3y/abTaTi
cydyacHUX OOMOBUX Miif;

4) nmepion oTpuMaHHs nmopaHeHHs 3 2022 no 2024 pik;
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5) nikyBanHst y KHIT «YepHiBelibka o6siacHa KiiHiYHa
JIiKapHsI» Ha eTarti crieilializoBaHOl MEAMYHOI TOTTOMOTH.

Kpurepii HeBKJIIOUGHHS 10 MACUBY JOCIiIDKEHHSI:

1) Bik mostomiie 3a 18 pokis;

2) oTpuMaHHS ITOpaHEeHHs JOBIUX KiCTOK Y pe3yJIbTaTi
IHIITX 0OCTaBMH;

3) HasIBHICTb COMATHUYHOI ITaTOJIOTIi, 1110 MOTJIa BILJIM-
HYTH Ha pe3yJbTaTH JOCIiKeHHS;

4) mepeBeneHHs 3 iHIIIOro JiKyBaJIbHOTO 3akJiaay Ha
eTari crnelianizoBaHOI MEIUYHOT TOITOMOTH.

YV nocnigkeHHi 0yjo cdpopMmoBaHo ABi rpynu. 1o mep-
moi rpynu ygBiiio 93 naumieHTH, sKUM MPOBEACHUI
IMOCJIIJOBHUI OCTEOCHHTE3, 1110 cTaHOBMIO 53,4 % 3a-
rajibHoro macuBy. [lo apyroi rpynu 6yno BigHeceHo 81
MaiieHTa 3 MPOBEACHUM OJHOETAITHUM 4epPe3KiCTKOBUM
30BHIITHIM OCTEOCHHTE30M, IO cTaHoBMIO 46,6 % 3a-
raJibHOro MacuBy. 3a cTaTeBOl 03Hakolo Bci 100 % ma-
ieHTIiB Oyau 4doiyioBivoi craTi. CepenHiil BiK Iali€HTIB
KoJmBaBcs Bin 22 10 49 pokiB i B cepeqHbOMY CTAHOBUB
30,5 £ 5,2 poxy.

JlocmimxeHHsT TPOBOAMIM BiMOBIAHO 10 yMOB Ienb-
CiHCBKOI AeKiapaliii 3a cxBajeHHs1 KoMicii 3 muTaHb eTu-
K1 BiHHMIIBKOTO HalliOHAJIbHOTO MEIMYHOTO YHiBEpCUTE-
Ty imeHi M.I. TTuporosa (mpotoxkosn Ne 11 Big 21.03.2023).
Yci yuacHUKHM mianucany 100poBiibHY iHOOPMOBaHY 3T0-
Iy Ha y4acThb y LIbOMY JIOCJIiIKEeHHi, 00CTeXXeHHI Ta JIiKy-
BaHHi.

Memoou docnioxeHHA

Vei manieHTn, mo Opaiu y4acTb y HaIloOMy JOCIHi-
JIKeHHI, 00CTeXYyBaJIUCh 32 JOIIOMOIOIO J1a00pPaTOPHOTIO,
PEeHTIeHOJIOTiYHOr0, COHOrpadiyHOro Ta iHIIMX METOMIiB
JOCITiAXKEHHSI.

JI1st BU3HAYEeHHST €(peKTUBHOCTI 3aIIPOIIOHOBAHUX Me-
TOJIiB JIIKyBaHHSI BOTHEMAJIbHUX MOPaHEHb JOBIUX KiCTOK
HaMM BUKOPUCTOBYBAJIUCh KPUTEPii JOCATHEHUX PE3YJib-
TaTiB, SIKi BKJIIOYAJIU:

— MOBHE 3POIIEHHS;

— 3poleHHs 3 JedopMalli€lo;

— CTOBiJIbHEHY KOHCOJTiIallio;

— XUOHWUI CyTII00;

— 3POUICHHS 3 YKOPOUCHHSIM.

Cmamucmuuny 006poOKy NpOBOAMIN 3a JIOIIOMOTOIO
METO/IiB HellapaMeTPUYHOI CTATUCTUKU. 3 OTJISIAY Ha YM-
CEJIbHICTb O3HAaK, sIKi aHaJ1i3yBaJKiCh, Ta HEOOXiAHICTb 3a-
0e3IevYeHHs] OJHOMAaHITHOCTI pe3yIbTaTUBHUX IOKA3HM-
KiB, JUIS1 3MiCHEHHSI KOPEKTHOTO MOPiBHSIHHS HaMu OyJia
oOpaHa MeToaMKa 0OpaxyBaHHS KoedillieHTa moixopuyd-
HOTO MOKa3HUKa 3B’s13KY, 3anpornoHoBaHa K. [TipcoHoM.
Po3spaxoBaHi 3HaueHHs1 KpuTepito BiporimHocTi [TipcoHa
MOPiBHIOBAJIUCS 3 KPUTUYHUMU 3HAYEHHSIMU MOTO B Ta-
onuisix CHenekopa i3 3aCTOCyBaHHSIM 00CSATY MTOMUJIKA B
5 % Ta ctynens BinbHOCTI (K = 1), 1110 3yMOB/IEHE BILIN-
BOM 3aKOHY I3’ IOHKIIII.

Pesynbratn

IIpoBeneHuii aHami3 BorHemajabHOI TpaBMH, OTpUMa-
HOI Mif Yyac cydacHUX 00MOBMX Miil y MalliEHTIB, 1110 Opaiu
y4acTh y HalllOMy AOCJiIXEHHi, BKa3aB Ha BiIMiHHOCTIi
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MiX HU3bKOEHEPTeTMYHUMHU Ta BUCOKOCHEPTEeTUYHUMM
MOIIKOIKEHHSIMU JOBIUX KicTOK. Tak, OCHOBHUMU O3Ha-
KaMu HU3bKOEHEPTeTUYHHUX TMOIIKOMXKEeHb OyJIM MEHIIN it
00’€M TIOIIKOIXKEHUX M’SIKUX TKAaHUH, TOBXWHA KiCTKO-
BOTO ieheKTy He MepeBUIIyBasia 3 CM, MaJia KiJIbKiCTb Bifl-
JIAMKiB, X JOCUTDH BEJIUKUI pO3Mip, HE3HAYHE 3MIIlICHHS
BiUTaMKiB, BiICYTHICTh IOpaHEHHS CYyIMHHO-HEPBOBO-
ro Imydka, Maji MiKpOCTPYKTYpPHi 3MiHM M’SIKMX TKaHHUH.
BapTo 3ayBaxkuTu, 1110 HaituacTilie 11i mepeJoMu BilIoBi-
nanu I Ta I Tunam 3a knacudikaiieto Gustillo-Anderson
(1984). 3acrocyBaHHs 11i€l Knacudikallii 3yMOBICHO 11~
POKMM BUKOPUCTAHHSM 1i JUISI XapaKTepPUCTUKU SIK MPU
LUBIIBbHIN TpaBMi, Tak i 11s1 00MOBUX MOIIKOIXEHb [1].
3a HasBHOCTI BMCOKOCHEPTreTUYHUX BOTHETAJbHUX TO-
paHeHb JOBIMX KiCTOK XapaKTepHUMM O3HaKaMW OyJn
3HAYHUI 00’€M ITOIIKOMXKEHHS M’ IKUX TKaHUH, JOBXHU-
Ha paHOBOI0 KaHaJly OiIbIIe HiX 3 ¢M, BeJIMKa KiJIbKiCTh
IpiOHMX KiCTKOBMX BiIJIaMKiB, sIKi HE MalOTh 3B’SI3KYy 3
aHATOMIYHUMMU CTPYKTypaMHU KiHIIiBKM, HAasIBHICTb IIO-
IIKO/IKEHb CYIMHHO-HEPBOBOIO TMy4YkKa, BeJMKa IUIOIIa
3a0pyIHEHHST M’ SIKMX TKaHMH. 3a3BUYail BUCOKOeHepre-
THUYHI NOLIKOAXKEHHS BimHocunuch ao Tumis I11A, I1IB ta
I1IC 3a knacudikauiero Gustillo-Anderson.

Ha puc. 1 HaBeneHO po3noaii pe3yJibTaTiB JIiKyBaHHS Y
MOCIIIIHUX IpyNax 3TiTHO 3 KPUTEPISIMU OLIIHKU Pe3yJIbTa-
TiB JiKyBaHHs. Tak, cepen nmaiieHTiB 3 KOHBEPCIHUM OC-
TEOCUHTE30M ITOBHE 3POIIEHHSs criocTepiraaock y 73,1 %
nmamieHTiB, mo Ha 11,5 % Ginblne, HiXX 32 YMOBU BHKO-
PUCTaHHSI OTHOMOMEHTHOTO OCTeocHHTe3y. IlarieHTH,
pe3yJIbTaTOM JIiIKYBaHHS SIKUX OYJ10 3pOIIeHHs 3 aedop-
Malli€l0, HaBIIaKu, IIPeBaJIOBAJIM B APYTiil Tpy1i. BigMin-

HOCTI y pe3yJIbTaTi JIiKyBaHHsI «3pOIIeHHS 3 Jedopmalli-
€1o» oy Biporigaumu (p < 0,05) i cranosum 1,6.

CrioBiJIbHEHY KOHCOJIiIallit0 TAKOX BipOTiIHO YacTillle
BUSIBJISIM Yy TIAILliEHTIB Apyroi rpynu. SKmo cepea mo-
paHEeHUX 3 KOHBEPCIMHUM OCTEOCHHTE30M CITOBiTbHEHa
KOHCOJIigalLlisl TepesoMiB crocTepiranack y 11,8 %, 1o
MpY BUKOPHUCTaHHI OMHOMOMEHTHOTO OCTEOCUHTE3Y it
MMOKa3HUK cTaHOBUB 17,3 %. Pi3HuULS MiX BKa3aHUMU
MoKa3HUKaMu ctaHoBuja 1,5 pasa. [lonioHy TeHIeHIIiIO
CHocCTepirajv il y KOropTi NOCTpaXKaaJIuX 3 XUOHUMMU Cy-
robaMu. AKio y mepuiiid rpymni Takux MalieHTiB O0ys1o
4,3 %, TO y OpyrTiii TpyIIi 1eil MoKa3HUK cTaHOBUB 7,4 %,
1110 TakoX Oys10 B 1,7 pa3a yacriure.

Je1tto iH11010 OyJia TEHAEHILISI Cepell MAallieHTIB, y SKUX
pe3ybTaTOM JIiKyBaHHS OyJIO 3pOIIEHHS 3 YKOPOUCHHSIM
KiHIIBKU. Y Mepliit rpyri Takuii pe3yabrat OyB BUSIBIIE-
Huii y 2,2 %, a y npyriii TpyITi moaiOHUX Malli€eHTiB BUSIB-
JIEHO He OyI10.

Ille omHuMM MOKAa3HMKOM, SKMiI BIJIMBAaB Ha BUOIp
METOAMKHU OCTEOCHUHTEe3y, Oyjla HasBHICTh YCKJIaIHEHb
iH(peK1iifHOTO Ta HeiHeKIifHOro XapakTepy Iicias Ji-
KYBaHH$ 3alIPONOHOBAHUMU METOJIMKAMU. YCKIaTHEHHS
cepel Malli€eHTiB Mepiioi rpynu Oyau BusiBieHi y 14 Bu-
nmagkax, mo craHouio 15,1 %. Cepen mailieHTiB Apyroi
IpyNu YCKJIaMHEHHs Oyiu BuUsiBiIeHi y 21 Bumaaky, 1o
craHoBwiIO 25,9 %. CTpyKTypa ycKJagHeHb HaBeJeHa Ha
puc. 2.

V maui€eHTiB 3 pi3HUMHM METOAMKAMM OCTEOCHHTE3Y
CTPYKTypa YCKJIaIHEHb Bifpi3Hsuiach. B ocHOBHI TpyIi
Halfyacrille IpuYnHOI0 yCKIaagHeHb Oyna moTpeda y pe-
ocreocuHTesi. lle ycknagHeHHst BusiBieHo y 35,7 % na-

OcHoBHa rpyna
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LIEHTIB 3 YCKJIAAHEHHSIMU Y Liii rpymi. Cepen maiieHTiB
JIPyTOi IPYNU 1ie YCKJIaAHEHHS BUSBIIEHO He OyI0. Y mep-
i TPyMi Aelo pifiie BUSBISIN ocTeoMieliT (25,8 %).
Y KOHTpOJBHIN Tpymi e yCKJaAHEHHs 3yCTpidyaioch
BiporigHo (p < 0,01) gacrime (y 38,1 % Bumnankis). Ha-
THOEHHSI paHU Ta HECTAaOIIbHICTh IMIIJIAHTa B OCHOBHIM
rpyni oynu BusiBieHi y 14,5 % maiieHTiB. ¥ KOHTPOJIb-
Hill rpyni o0uaBa 1i yCKIaaHEeHHS 3yCTpidyaJluch YacTillle:
HarHoeHHs1 paHu y 23,8 % BuMankiB, a HeCTabLIbHICTh
iMmmianta — y 19,0 % xBopux. llikaBuM BUSIBUBCSI PO3-
MOIIJT MAaCUBY CITOCTEPEXEHHSI 32 O3HAKOI TMOTpeOu B
KiCTKOBIi aBTorutactuili. B 060x rpynax croctepexeHHs
rmotpeba y KiCTKOBill IacTuIli ctaHoBMWIa 9,5 % BUmam-
KiB. CTiJIBKY X MAIL[i€HTiB OTPUMAaJI KOHTPAKTYPY CYTJI0-
0a B pe3yibTaTi JiKyBaHHSI Y KOHTpOJbHIl rpymi. Cepen
Mali€eHTIiB OCHOBHOI TPYMU 1€ YCKJIaAHEHHS BUSIBIEHO HE
oyio.

O6roBopeHHA

IIpoGaema niKyBaHHSI BOTHEIMaJIbHUX MOPaHEHb KiHIIi-
BOK Cepel MOCTpaXIalIuX Bil cydyacHUX OOMOBUX Miii 3a-
JIMILIAETHCS aKTYaJIbHOIO Y 3B’SI3KY 3 BUCOKOIO JieTalbHic-
TIO Ta iHBaJligM3ali€lo, 0OYMOBJIEHUMU TSKKIiCTIO CTaHY
Ta MOIIKOJI)KEHHS, a TAKOX TepMiHAMU Ta XapaKTepOM B -
KOHAaHOI pEKOHCTPYKIIii. PO3BUTOK TpaBMaTUYHOTIO IIOKY
MpU TepeoMax KiHIiBOK HaitvacTilie BiiOyBaeThCs MpU
rnepejioMax CTerHOBOI KiCTKM i Taza, Mpu 1IbOMY CMepT-
HIiCThb MpM Takiit TpaBmi mocsirae 27,3 % |[7]. Inmi mepe-
JIOMU KiHIIBOK TpU OOWOBUX TMOpPAaHEHHSX, HATPUKIIAL
MepeioMU KiCTOK TOMIJIKM, SIKi cTaHOBIATH 11-23 %,
mIe4oBoi KicTku — 4—9 %, xicTok nepearutivyus — 2—7 %,

HAaBiTh MiCJIs JIIKYBAaHHSI MOXYTb 3aKiHUyBaTUCS HECIIPU-
SITJIMBUM pe3yJbTaTOM YW yckiamHeHHsiM [8]. YactuHa
YCKJIaJIHEHb, $IK-OT BTOPWMHHE 3MillleHHSI, YTBOPEHHS
KOHTPAKTYp, XUOHUX CYT100iB, TPOMOO3U INIMOOKUX BEH,
MOXKJIVBI IIpY BUKOPUCTAaHHI TIMICOBUX MOB’I30K 200 cuc-
TEMU CKEJIETHOTO BUTSIKiHHS, OJHAK UMW METOaMU He
MOXHa HEeXTyBaTH, OCOOJIMBO Y MAILi€HTIB i3 BKpail TSK-
KWMU MMOPaHEHHSIMU, Y CTaHi, 1110 HE 103BOJIIE BUKOHATU
PaHHIO OPTOMNEIUYHY PEKOHCTPYKILito [9].

Iepexin Ha BHYTpilIHIO (iKcalliio NepeoMiB 3 6JI0KY-
tounMu iHTpamenyasipaumu ctepxkHsamu (BIOC) a6o Ha-
KiCHOIO TIJIACTUHOIO TMOYaB BUKOPMCTOBYBATUCH BiIHOC-
HO HenaBHO. Llsi MeTommka Ha3MBA€ThCSl TMOCTiITOBHUM
OCTEOCHHTE30M i HaOyBa€ IIMPOKOTO 3aCTOCYBaHHS SIK Y
kpaiHax HATO, Tax i mig yac moBHOMAacIITaOHOI BilfHU B
Ykpaini. Lleit meron siBjisie co06010 BUKOHAHHST KOHBEpCil
METOJly OCTEOCHHTE3y 3 30BHIIIHBOTO Ha BHYTPIllIHIl 3a
nmonomororo BIOC ab6o nakicHoi ruractuam [10]. [lepexin
Ha BHYTPILIHIO (hiKCallilo mepeoMiB 3 BUKOPUCTAaHHSIM
BIOC abo HaKiCHUX MJIACTUH Ma€ 3AiHCHIOBATUCS TUTbKHU
IIPU 3aI0BiJIBHOMY CTaHi M’SIKMX TKAaHUH HaJ KiCTKOBUMU
BiluIOMKaMU i AistHKOMO nepesiaoMmy. Ilepen nmpoBeaeHHSIM
KOHBepcii amapaT 30BHIlIHBOT (ikcallii JeMOHTYETbHCS,
KiHIiBKa iMMOOiITi3yeTbCSI, 30KpeMa BUKOPHCTOBYEThCS
cucTeMa CKEJIETHOTro BUTSDKiHHS. Hamani mauieHTy BU-
KOHYIOTBCSI MEPEB’SI3KM 3 METOK KOHTPOJIO 3a CTAaHOM
CTPMKHEBUX OTBOPIB Ta MPOCTEXKYIOThCS €Taly 3arO€H-
HS paH aXx /10 MOMEHTY TTOBHOTO BilIXO/KEHHSI KOPOK.
OnTuMaJbHUM TepMiH Bil MOMEHTY AEMOHTAXYy altapa-
Ta /10 MOJAJBIIOrO OMEePaTUBHOTO BTPYYaHHSI CTAaHOBUTH
npubauzHo 10—14 gHiB, ajge lLieid TepMiH € YMOBHUM,

OcHoBHa rpyna
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[ HecTabinbHicTb iMnnaHTy

[] KoHTpakTtypa cyrnobta
Il PeocTteocuHTes

L1 KictkoBa aytonnactuka
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OCKIJIbKM YiTKUI TEPMiH BCTAHOBJIIOETLCS iHAUBITyaTbHO
3aJIeXKHO Bil 0COOJMBOCTEN pereHepaTOPHUX CUCTEM Op-
raHizmy [11, 12]. Y nesaxkux Bunaakax jJikyBaHHs 1e(heKTiB
M’SKUX TKAHWH TPUBAE 3a JIOMIOMOT0I0 MiHIiMaJIbHO iHBa-
3UBHUX METOMIB 30BHIIIHBOI IMO3aBOTHUINEBOI (pikcalrii.
Ilepexin Bia OAHOIUIOIIMHHOTO CTPUXKHBOBOTO ariapara
Ha KOMIIpeCiiiHO-aIuCTaKIiiHui amapaT limizapoBa y ma-
LIEHTIB 3 BEJIMKMMU KiCTKOBUMMU JAeheKTaMu 3a0e3mneuye
MOXJIMBICTh 3aKPUTOTO YIPaBIiHHS KiCTKOBUMMU Bimiam-
KaMM y OiIbIIOCTI MAIli€EHTIB 3 HACTYIIHOIO CTa0iJbHOIO
dikcaniero nepenomiB [13]. IMpuHIMN KOHBepCiitHOrO
OCTEOCUHTE3Y MOJIsITa€ B 3aMiHi 30BHIllIHIX cucTeM (ik-
cauii 3aHypeHuMU MeTanokKoHcTpykiisimu. C.O. Iep-
Kkau (2023) 3ayBaxuB, 1110 KOHBEPCIMHUI OCTEOCUHTE3 €
KOMIUIEKCHUM METOJIOM, i caMe BBEACHHS TOHSITTS apry-
MEHTOBAHOI KOHBEpCii Ma€ 3BaxkaTl Ha BEJIMKUI CTIEKTP
MOKA3HUKIB, IO SIKMX BXONATH i JJaOOpaTOpHi, i iHCTpY-
MEHTaJIbHI JOCIIKEHHS, & TAKOX TeXHIYHE OCHAIICHHSI.
1li moxa3HUKM B MOJAJIBIIOMY HO3BOJISIIOTH JIiKapio 3po-
OMTHU aHalli3 JiKyBaJbHO-IiarHOCTUYHOTO IIPOIeCcy i JIu-
1€ TIiCJIs1 UbOTO MpUAMATU PillleHHS IIOAO JAOLUIBHOCTI
BUKOHAHHS ITEPEMOHTAXYy iCHYI0UYO0i 30BHIIlIHbOI CUCTEMU
[10]. IMoni6Hi maHi HABOIATH TAaKOX iHII aBTOPH [ 14—16].
KpuTtepissmu 11 nepexoly Ha BHYTPIillIHill OCTEOCUHTE3 €
HOpMaJtizallisl 3arajJbHUX MOKA3HUKIB Tija, TeMOJIMHaMi-
ku (remorno0iH nmoHan 90 r/n, aprepiajibHUi TUCK MTOHA]
90 MM pT.CT.); criafiHHsI HaOpsKiB M’SKUX TKaHWH; 3a-
xxuBneHHs paH [17]. X. Cui ta cniBaBT. (2018) BKasytoTh,
1110 BUKOPUCTAHHSI KOHBEPCIHHOTO OCTEOCUHTE3Y 103BO-
JISIE CKOPOTUTH 4Yac TOCIIiTami3allii, OMMHYTH TOJATKOBI
OIepaTuBHI BTPYYaHHS 1 TPUILIBUALIATU TTOBEPHEHHS
MOCTpaXKaalux Ha aMOyIaTopHe JIiKyBaHHs [18].

BuinenaBeneHi pe3yabTaTi BKa3yloTh, 1O MPU TOTPU-
MaHHi BIOCKOHaJIEHOI KOHBEPCiIiiHOI TaKTUKMU BeIEHHS
Mali€HTIB 3 BOTHEMAJbHUMU MEPEJIOMAMU TOBTMX KiCTOK
MOPIiBHSIHO 3 TPAAUIIIiTHOI METOAMKOIO CYTTEBO 3MiHIO-
Bajlacsl SIK CTPYKTypa YCKJIaJHEHb ITicisionepaliiHoro
nepiony, Tak i ixHs1 yacrtora [19]. [Ipuyomy y maiieHTiB
OCHOBHOI KJIIHIYHOI TPYyNM IIO0AO TAIEHTIB KJiHIYHOT
Tpynu TOPiBHSIHHS HANOIIbII CYTTEBUM BUSIBUJIOCS Pi3-
K€ 3MEHIIEHHSI 4acTOTU YCKJIAaJHEHb, 110 TOTPeOyITh
MOBTOPHOI TOCITiTaNi3allii Ta ONepaTUBHOIO BTPYyJYaHHSI.
IlopiBHSIbHUIT aHaNi3 eDEeKTUBHOCTI Ta OCOOIMBOCTEM
3aCTOCYBaHHS Ha eTallax cIielliaai3oBaHOi TpaBMaTOJIOTiu-
HOI IOTIOMOTHY JIBOX METOIMK OCTEOCUHTE3Y Y MOPAaHEHUX
3 BOTHENAJIbHUMU MEPeJOMaMU JTOBMMX KiCTOK KiHLIiBOK
JI03BOJIUB OTPUMATU HU3KY HOBMX JTAHUX i 3pO0OUTH Oesi-
Ki TpaKTUYHO BaxJuBi y3aranbHeHHs [20, 21]. Cepen uux
y3arajbHeHb CJIil BUAIIUTHU MEPIL 32 BCE BUSIBJIICHI BiAMiH-
HOCTIi B pe3yJibTaTax JiKyBaHHSI TTOpaHEHUX, SIKUM 3aCTO-
COBYBaBCSI BUKJIIOUYHO Y€Pe3KiCTKOBUM ab0 ABOXETAITHUIA
nociimoBHUI ocreocuHTe3. Came IIi maHi BKa3yloTh Ha
MpiopUTEeTHE BUKOPUCTAHHS KOHBEPCIHHOTO OCTEOCHUH-
Te3y Y NMalliEHTIB 3 BOTHEMAJbHUMU MOPAHEHHSIMU JOBIUX
KIiCTOK, 110 JI03BOJISIE HAM PEKOMEH/IyBaTH 1LIeil METO K
OCHOBHMI y KJIiHIYHIl MpaKTUIli HaZaHHS MEAUYHOI 10-
TMOMOTH 11ilf KaTeropii XBOpux.

O6medxncenns 00caioxnceHHA. Y HAIIOTO TOCIIIKCHHS €
JeKiJibka OOMeXeHb. YCi MalieHTH HAlOTro JOCTiIKEHH S

OTPUMAaJIM BOTHEMAJbHI MOPAaHEHHS! MOBTHMX KiCTOK TIi
yac cydyacHuX 0oiioBux miii. [TallieHTH 3 TaKOIO TPaBMOIO,
OTPUMMAHOI y MUPHUI 4ac, OyJM BiJICYTHI y HalloMy
MAaCHBi, OCKUJIBKY 11i MalliEHTA TIPOXOAUIHN JIIKyBaHHS B
iHIIIOMY JIiKyBaJIbHO-TIpodiTakTnaHOMY 3aKiani. Ille om-
HUM OOMEXEHHSIM € HeBeJMKa KiJbKiCTb BHOipKHU, IO
BilMOBiana KpUTEPisIM BKIIIOYEHHS y JOCTiIKEHHSI.

BucHOBKM

BukopucTaHHsS METOAMKHU JABOXETAITHOTO KOHBEp-
CilHOTO OCTEOCUHTE3y y TOpaHEHUX 3 i30JbOBAHUMM
BOTHENAJIbHUMHU TIepeoMaMM JOBIMX KiCTOK KiHIIIBOK
3a0e3Meuye JOCSTHEHHS Yy HUX KpalldX aHaTOMIYHMX i
(byHKITiIOHATBHUX pPE3YyJIbTaTiB MOPIBHSIHO 3 METOIMKOIO
Yepe3KiCTKOBOTO OJHOMOMEHTHOTO OCTEOCHHTE3Y, 110
IMATBEPIXKEHO MEHIIOI0 YacTOTOIO iH(MEKIiiMHMX ITicIIsI-
omnepalifH1X ycKiIamgHeHb, 30KpeMa OCTEOMIENiTy Ta Ha-
THOEHD paHu. [aHi HAIIOro MOCIIIXKEHHS CBiT4aTh IIPO
MIpiOpUTETHE BUKOPUCTAHHS caMe KOHBEPCIMHOI MEeTOIM-
KM OCT€OCHHTE3Y Y Malli€EHTiB 3 BOTHeNaJbHUMU ITOPaHEH-
HSIMU JOBTMX KiCTOK.

KondJikr inTepeciB. ABTopu 3agBAsIOTh MPO BiACYT-
HICTb KOH(UIIKTY iHTepeciB i BiaacHOi ¢iHaHCOBOI 3alli-
KaBJICHOCTI MpHY aHaJIi3i pe3y/bTaTiB Ta HaMMCaHHI JaHO1
CTATTi.

Indopmanisa npo dinancyBanna. ®inancyBanss Binoy-
Ba€ThCs 3a KollTu Jlep:kaBHOTO O10/KeTy YKpaiHu, 30Kpe-
ma MO3 Ykpainm.
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Comparative characteristics of various methods of osteosynthesis
in wounded subjects with gunshot lesions of long bones

Abstract. Background. In the structure of combat injuries, gunshot
wounds of the limbs prevail, which make up 50—80 % of all wounds,
of which 57.3 % have multiple injuries of the limbs. At least one-
quarter of all combat injuries involve the lower extremities. The pur-
pose was to compare and choose the optimal osteosynthesis system to
improve the provision of medical care to wounded people with gun-
shot injuries of long bones. Materials and methods. To fulfill the ob-
jectives of our study, we analyzed 174 cases of long bone injuries re-
ceived as a result of modern warfare during the full-scale invasion of
russia in the period from 2022 to 2024. Two comparison groups were
formed in the study. The first group included 93 patients who un-
derwent consecutive osteosynthesis, which accounted for 53.4 % of
the total array. The second group included 81 patients with one-stage
transosseous external osteosynthesis, which accounted for 46.6 % of
the total array. Results. Among patients with conversion osteosynthe-
sis, the complete union was observed in 73.1 %, which is 11.5 % more
than when using one-moment osteosynthesis. Among the wounded

with conversion osteosynthesis, delayed consolidation of fractures
was observed in 11.8 %, while this indicator was 17.3 % when single-
moment osteosynthesis was used. In patients with conversion osteo-
synthesis, osteomyelitis was detected less often, observed in 25.8 %
of cases. Wound suppuration and implant instability were detect-
ed in 14.5 % of patients. Conclusions. The use of the technique of
two-stage conversion osteosynthesis in injured patients with isolat-
ed gunshot fractures of the long bones of the limbs ensures better an-
atomical and functional results in comparison with the technique of
transosseous one-moment osteosynthesis. When using the conver-
sion method of osteosynthesis, the number of infectious postopera-
tive complications, particularly the development of osteomyelitis and
wound suppuration, significantly decreased. The data of our study
testify to the priority use of the conversion method of osteosynthesis
in patients with gunshot wounds of long bones.

Keywords: wounded; conversion osteosynthesis; transosseous 0s-
teosynthesis; gunshot wounds
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EpeKTNBHICTb PisSHNX peXXnmiB 3aCTOCyBaHHA
6Gi0aKTNBHOro KOHLEHTPaTy MOPCbKOI
punomn Ta Komnnekcy rnwKosaminy cynobdary
i XoHApOITUHY cynbdaTy B NiKyBaHHi
OCTEOAPTPUTY KOJIIHHMNX CYyrnobis

Pe3stome. AkmyaneHicmo. OcteoapTtput (OA) € oaHi€0 3 HaNMowWMpeHiWnx xBopob cyrnobis y cBiTi. Baxnusum
€ nowyK ePeKTUBHUX PEXMMIB NiKyBaHHA ANA 3MEHLLUEHHA CUMMNTOMIB i noninweHHA GyHKLUii cyrnobis. Mema: no-
PiBHATW eEKTVBHICTb PiI3HUX PEXMMIB 3aCTOCYBaHHA 6I0aKTUBHOIO KOHLEHTPATy MOpPCbKoi pubu (BAKMP) y ni-
KyBaHHi OA KoniHHMX cyrno6iB 3 nepopanbHYM NpenapaTom rKosamiHy cynbdaty (I'C) i XxoHapoiTUHY cynbdaty
(XC). Mamepianu ma memoou. [locnigxxeHHs oxonnioBano 60 xBopux Ha OA KoniHHUX cyrno6is Il ctagii. Mauien-
TiB NoAiNMAN Ha Tpu rpynu: nepwa otpumysana BAKMP 1 mn wopHa (20 iH'ekuin), gpyra — 2 mn yepes aeHb (10
iH'ekuin), Tpeta — ICi XC y TabneTtoBaHin dopmi. KniHiuHy edekTrBHICTb ouiHoBany 3a wkanot WOMAC Ha 3, 7, 14
i 21-1 geHb. Pesynemamu. Y rpyni, aAka otpumyBana BAKMP wogHs, Ha 7-i1 feHb cnocTepiranoca 3HxeHHA 6ot
Ha 41,4 %, Ha 21-1 fileHb — Ha 58,7 %. CKyTicTb cyrno6iB 3meHLwmnacs Ha 51,9 %, akTUBHICTb pyXiB 3pocna Ha 51,3 %.
Y rpyni 3 BAKMP y no3i 2 mn yepe3 feHb 3HMXKEHHsA 60mt0 cTaHoBWUO 37,1 % Ha 7-1 AeHb i 55,7 % Ha 21-i1 aeHb.
CkyTicTb cyrno6iB Ao KiHUA NikyBaHHA 3MeHLWwmnaca Ha 49,2 %, a akTUBHICTb pyxiB nigsuwmnacsa Ha 46,0 %. O6uasi
rpynu 3 BAKMP nokasanu nogibHy edektusHicTb. MauieHTn, ki npuimanu I'C i XC, npofeMOoHCTPyBany MeHLL BU-
pakeHe noninweHHs. BucHoeku. IH'ekuiliHe 3acTocyBaHHA BAKMP noka3sano Buily epekTuBHICTb y nikyBaHHi OA
nopiBHAHO 3 nepopanbHUM npenapaTtom I'Ci XC. O6uasa pexunmm 3actocyBaHHA BAKMP (wopeHHe BBeaeHHA 1 Mn
i BBEAEGHHSA 2 M/ Yepes feHb) BUABUANCA ePEeKTUBHMU A1A 3MEHLUEHHA 600, CKYTOCTI Cyrno6iB i noninweHHA
X GyHKLiOHanbHOT 34aTHOCTI. BUKOpUCTaHHA cxeMun BBeleHHA 2 M/ Yepe3 AeHb [A03BOJIAE JOCATTU aHaNoriuyHol
edeKTMBHOCTI NPU MeHLUIN KinbKOCTi iH'€KLil, LLO CNPUAE 3pYYHOCTI i1 MONIMNLWeHHI0 NPUXMUIbHOCTI A0 Tepanii.
KniouoBi cnoBa: octeoaptput; 6i0akTVBHMI KOHLEHTPAT MOPCbKOT pribu; XOHAPOITHHY CyNbdaT; roKO3aMiHy
cynbdat; WOMAC

Bctyn

Octeoaptput (OA) € omHI€IO 3 HAUTTOIIUPEHIIIINX XBO-
po6 cyrnobiB y cBiti. 3a ganumMu BOO3, 3axBoproBaHiCTb
Ha OA'y 2019 p. 3pocia Ha 113 % nopiBHstHO 3 1990 p. [1].
Haituacriiie ypaxaroTbCsl KOJiHHI CyrjI00u, MOLIMPEHICTh
CTaHOBUTh 365 MH BumankiB. bausbko 344 MiH moaeit
MaloTh IMOMipHUM a00 TSDKKUI CTYITiHD 3aXBOPIOBAHHS, 1110
notpedye peabimiTariii.

3a nanumu Global Burden of Disease Study 2021 (GBD
2021), OA nocigae 14-Te Mmiciie cepea OCHOBHUX IIPUYMH
BTpaTtu npaue3natHocTi (YLDs) y cBiti — 244,5 MaH Bu-
nankiB [2]. 3a mepiox 2010—2021 pp. KiJIbKiCTb BUITAIKiB
3pocia Ha 36,9 %. Xoua yactka YLDs, cipuunnerux OA,
€ BITHOCHO HeBenKow (2,3 %), 3pOCTaHHs MOIIUPEHOCTI
# iHBaJTiTHOCTI POOUTB II1O MTATOJIOTi0 BaXKJIMBUM 00’ €KTOM
JOCJTiIKEHb. 3 OMJIsIY Ha MPOTHO3U 100 CTApiHHS Hace-
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JIEHHS i 30i/IbIIIEHHSI YaCTOTU (PAKTOPiB PU3KKY, TAKUX SIK
OXUPIHHS 1 TpaBMM, OUIKYETHCSI TIOAJIble 301IbIICHHS
3axXBOPIOBaHOCTI. ToMy HEOOXiITHICTh YIOCKOHAJEHHS JIi-
KyBaJIbHUX CTpareriii i 3armobiranHs po3BuTKy OA cTae ne-
Jaji aKTyaabHIIIO0.

OcHOBHI Tatojioriufi 3MiHy npu OA BKJIIOYAIOTh MPO-
rpecytodye pyWHYBaHHSI CYIJI000BOTO Xpsilla, PO3BUTOK
CUHOBITY i peMOAeNIOBaHHSI KiCTKOBOI TKaHMHM [3—35].
Cepen cyyacHux MeTofdiB JikyBaHHsS OA BaxXjJIuBe Miclie
MOCiTaI0Th IIOBUIBHOMIIOUI CHUMIITOMATUYHI MpernapaTtu
npotu octeoapTputy (SYSADQOA), 3naTHi BIIMBAaTH Ha
naroreHe3 3axBoptoBaHHs. Lli 3acobu He TIbKM NMPUTHIYY-
IOTh Jerpajallito XpsoBoi TKAHWUHMU, ajie i CTUMYJTIOIOTh 11
BiTHOBJICHHSI, 11O CIIPUSIE TIOMIMIIIEHHIO (PYHKILIT CyriI00iB
i BMEHILIEHHIO TTPOTPECYBaHHSI 3aXBOPIOBAHHSI.

bioakTuBHMIT KOHUEHTpaT Mopcbkoi pudbu (BAKMP)
€ omHmuM i3 mpeactaBHUKIB SYSADOA, 110 mMMpoKo BU-
KopucTOBYEeThCs B JiKyBaHHI OA. Ilpemapar mae mpoTu-
3anaj]bHy i aHaJITe3yrouy [ilo, a TaKOX CIIPUsE pereHe-
pauii cyrao00BOro Xxpsia, MPOSIBISIE aHTUOKCUIAHTHY
Ni10, Ta€ BTOPMHHMIA MiOpeJaKCyIOUMii i CTPYKTypHO-MO-
Iudikyounii edexT, MmiaTBepIKeHUd iHCTpyMeHTaIbHU-
mu Mmetonamu [4—8]. BAKMP BusiBuBcst e(heKTUBHUM Y
KOMIUJIEKCHIl Teparmnii 60JIbOBOr0 CHMHAPOMY, MOCIA0II0-
OUM HOLIMIIENTUBHY aKTUBHICTh 4Yepe3 3MEHILEeHHs 3a-
MHajJeHHs i 3HMDKeHHs LIEHTpaJbHOI ceHcuTu3amii [5—7].
INpenapar Takox 3a0e3rnevyye TPUBAIUN aHAJITETUYHUIA
edekT, 1110 30epira€TbCs MPOTSATOM MiCsIs Tic/sl 3aBep-
IIeHHs Kypcy JgikyBaHHs [8]. Takox ciim Bim3HauuTH
HasIBHICTh Pi3HMX METOMIB i CXeM KypCOBOIO JIiIKyBaHHSI:
BHYTPIIIHBOM $I130BO (LLIOAEHHO i yepe3 mo0y), BHYTpill-
HBOCYIJIO00BO i TapaBepreOpaibHO [5, 9]. 3acoboM ans
MepoOpPaTbHOTO 3aCTOCYBaHHS, SIKU 4acTO 3aCTOCOBYETh-
csa s teparii OA, € KOMOiHaLIisl TTI0Ko3aMiHy cyiabdaTy
(I'C) i xonnpoituny cynbdary (XC), 110 cripsMoBaHa Ha
MiITPUMKY CTPYKTYPHOI LIIJTICHOCTI XpsIa i 3MEHIIEHHS
3anajeHHs [10].

TTornpu 3HaYHY KiJIbKICTb TOCTiIKEHb, TPUCBIYCHUX 3a-
CTOCYBaHHIO JIiIKapChKUX 3aC00iB, 1110 MicTsITh XC, NMUTaH-
HS e(EeKTUBHOCTI Pi3HMX peXUMIiB BBEICHHS iH €KIIIMHNIX
GdopM i iX TOPIBHAHHSA 3 IIpernapaTaMy IS IIEPOPATHLHOTO
3aCTOCYBaHHS 3aJTUIIAEThCS HEMOCTATHBO BUBYEHUM. To-
MY JOOCTIIKEeHHSI e(peKTUBHOCTI Pi3HUX PEXMMIB 3aCTO-
cyBaHHs1 BAKMP y nikyBaHHi OA KOJiHHMX CYIJIOOIB €

aKTyaJIbHUM JUISI TIOJIIMIICHHST TeparneBTUYHMUX MiIXOMiB Y
TMAIiEHTIB i3 LIUM 3aXBOPIOBAHHSIM.

Mema: nopiBHATH e(bEeKTUBHICTb Pi3HUX PEXKUMIB 3a-
crocyBaHHsI BAKMP y nikyBanHi OA koniHHUX Cyr100iB
(1omeHHe BBeIeHHS 1 MJI i BBeIeHHS 2 MJI yepe3 IeHb) 3
npenaparoM ['C i XC mist mepopalIbHOTO 3aCTOCYBaHHSI.

Marepianu Ta meToan
Monynayia

V ngocaimkeHHi B3suin yyacTh 60 MmaiieHTiB BiKoM Bix 53
110 62 pokiB 3 giarHozom OA KomiHHOrO cyrino6a II peHTre-
HoJIoriuHOI cTafii 3a kiuacudikaiiieto Kellgren-Lawrence.
[TawieHTiB OyJ0 BUITAAKOBO PO3IMOALIEHO Ha TPpU TPYIU
no 20 oci6 y koxHiii. I[1epira rpymna orpumyBaia BAKMP
y 103i 1 MJT IOAHST BHYTPITHBOM $130BO TIpoTsirom 20 10,
ycboro 0yJo 3poosieHo 20 iH’exuiii. [Apyra rpyrna orpumy-
BaJla TOM caMuif Tperapar y 103i 2 MJI 4yepe3 JIeHb TTPOTSI-
rom 20 mi6, Takox 3arajgoM npoBomwin 10 in’exmiit. Tpets
rpyma orpumyBaia mpenapat, 1o Mictuth ['C i XC, mo 1
TabJeTLi Tpuyi Ha 100y mpoTsiromM 20 mi6. ¥ tada. 1 mogaHa
KJIiHiKO-aeMorpadiuHa xapaKTepuCTUKa TOCTiIKyBaHUX
rpyn. CTaTUCTUYHO BipOTiIHUX BiIMiHHOCTEN MiX BUOip-
KaMU He BUSIBJIEHO.

BAKMP npusHavanu y Burfsiai npenapary AnadiyTorn
(Bupo6HuK Biotechnos S.A., PymyHist), koxeH 1,0 MJ1 po3-
yuHYy sikoro Mictuth 0,1 mi cyxoi peyoBunu (XC, amiHO-
KUCJIOTH, LIyKpH, MioiHO3uTO, coji Na, K, Ca, Mg, Cu,
Fe, Mn, Zn; crionyku riiuepodocdonininis 3 riiliepuHOM
i pocdhopoM), a TAKOXK JOTIOMIiKHI peYOBUHM: (DEHOJI i BOILY
11 in’exuiii. [Ipemapart BBoauiau BHYTPIIIHEOM S130B0O. K
nepopanbHuii 3acid mpusHadaau I[IpoTekoH (BUpPOOHMK
Evertogen Life Sciences Limited, IHmist), koxHa TabieTka
sikoro mictutb 500 mr I'C i 400 mr XC.

JlocmimkKeHHsT TPOBOAMIOCH BiAMOBIIHO OO IPUHIIM-
miB [eabciHChbKOI Aekiapallii i 0yJ0 cxBajeHe KOMiciew 3
nutaHb eTuku TOB «CyvacHa kiiHika», M. [IHinpo. Yci
Mali€HTH MigcaId J00poBUILHY iHGOPMOBaHY 3roay Ha
y4acTh Y JOCHiKEHHI.

Kputepisimu BKIIOYEHHSI MALEHTIB A0 HOCIIiIKEHHS,
KpiM 100poBiIbHOI iH(opMOBaHOI 3ronu, Oynau Bepudi-
koBaHwmit giarHo3 OA koiHHOrO cyrio6a Il cramii 3a kia-
cudikarmiero Kellgren-Lawrence, iHTeHCHMBHICTh 00TIO 3a
Bi3yapHOI0 aHaoroBolo mkanow (BAILLL) menie 3a 7 6a-
JIiB, a TAKOX BiICYTHIiCTb ITIOTPEOH B IIIOAEHHOMY MpUiioMi

Ta6nuys 1. KniHiko-0emozpadghiyHa xapakmepucmuka o6cmexeHux

Moka3Huk BAKMP 1 mn wopHs BAKMPnze:n: Hepes Mpenapat 'C i XC
Bik, poku 58,0 +2,5 57,5+2,6 57,0+27

KiHkm 14 (70) 12 (60) 13 (65)
Cratb, n (%) -

Yonosiku 6 (30) 8 (40) 7 (35)
lHoeke macwu Tina, Kr/m? 299+25 28,8 +2,7 29,3+2,8
MoyaTtkoBuit pieHb 6onto 3a WOMAC, 6anu 222 +272 248 +21 20,3 +2,1
MoyaTkoBuMi NokasHuK ckyTocTti 3a WOMAC, 6anu 10,4 +2,0 12,0+ 2,2 12,121
[Mo4aTKoBMI NOKA3HUK MOPYLUEHH: YHKLIT 3a
WOMAC, 6anm 82,2+ 3,0 92,9+ 3,5 88,9 + 3,3

Mpumimka: pesynemamu nodaHi y eu2nsndi cepedHb020 NOKA3ZHUKA + cmaHOapmHe 8i0OxXusieHHA 4u abco1lomHoz0 i 8i0comkoeozo
3HAYeHHA NOKA3HUKa.
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HECTEPOITHMX MTPOTHU3aNaTbHUX MpenapartiB. 1o KpuTepiiB
BUKJTIOUEHHST HaJIeXKaJIM HasgBHICTD KITIHIYHO 3HAYYIIOL Cy-
nyTHbOI natosiorii, OA iHIIOT JIoKanizallii abo cTanii BuIIe
Bin II, mpuitom Oynb-siKMX JiKapchbKux 3aco0iB abo 6io-
JIOTIYHO aKTMBHUX I00AaBOK, BUPaxKeHUI OOJLOBUII CHH-
IPOM, a TaKOXK mocTTpaBMaTUdHU OA.

Memoodu docnidxeHHs

KiiHiyHy e(eKTUBHICTh OLIIHIOBAIM 3a AOIOMOTOIO
onutyBanbHuka Western Ontario McMaster Osteoarthritis
Index (WOMAC). TlalieHTH 3amoBHIOBIM HOro A0 TMo-
YyaTKy JiKyBaHHSI i TOBTOPHO Ha 3-Tio, 7-My, 14-Ty i 21-111y
o0y Teparii. JIJ1sT OLIiHKY BUPaXXeHOCTi CUMIITOMIB BUKO-
pucroByBanin moaudikoany BAI, ne 0 6aniB o3Havyamn
BiJICYyTHICTb CUMNITOMIB, 1—24 Ganu — He3HA4YHi CUMIITO-
mu, 25—49 — nomipHi, 50—74 — Bupaxeni, a 75—100 —
myxxe BupaxeHi cummnromu. OmmryBasbHUK WOMAC
CKJIaZaBCs 3 TPhOX OCHOBHMX PO3MiTiB: OlliHKA 00JII0, CKYy-
TOCTi Ccyr100iB i yHKIiOHAIBHOI 3gaTHOCTI. [licas 06po0-
KM BIIIIOBifell Ha 3alUTaHHS 3 KOXXHOTO PO3IiTy 004mnc-
JIIOBAJIU cepellHE 3HAUSHHS TSl MOAAIBIIOTO aHaTi3Yy.

It cmamucmu4noi 06po6Ku TaHUX BUKOPUCTOBYBAIU
JiueHsiiiHy mporpamMy Statistica 6.1, StatSoft Inc., CIIIA,
cepiitnnii HoMmep RGXR412D674002FWC?7. TopiBHSIHHS
cepeiHiX BeJIMUMH MPOBOAWIIN 3a goriomoroto U-kpurepito
Manna — BirtHi, a mist aHamizy 3MiH 10 i Mmicst JTiKyBaHHS
BUKopucToByBanu T-kpurepiii Binkokcona. Cratuctuuna
3HAuYIiCTh BBaXasacs nocsiruytoto rpu P < 0,05.

Pesynbratn

Ilin yac nikyBaHHSI MALIIEHTIB 3 BAKOPUCTAHHSIM Pi3HUX
CXeM Tepallil CriocTepirajuncs 3MiHM MTOKa3HUKIB 00O 3a
mkanorw WOMAC (puc. 1). IlauieHTu, sIKi OTpuMyBalIu
npenapat BAKMP y no3i 1,0 M1 moaHsi, Ha 7-my 100y Jii-
KyBaHHsT Manu Ha 41,4 % (p < 0,05) MeHIIy BUPaKeHiCThb
60s1boBOTO cHApPOMY 3a mKanoro WOMAC. Ilin yac onu-
TyBaHHSI L€l rpynu XBopux Ha 21-my o0y micist 3aKiH-
YeHHs Kypcy Teparlii iHTeHCUBHICTb 00JIbOBUX BiT4yTTiB Y

TabjeToBaHiii ¢opMi, He MOKa3yBaJIM 3HAYYIIOIO ITOJIIIT-
IIEHHSI Ha TOYaTKOBUX eTarax JIIKyBaHHS i MaJu 3HAYHO
BUILI IMTOKa3HUKM 007110 3a 1mKajaolo WOMAC nopiBHSIHO 3
rpynoto, o orpumysaia BAKMP. Lle cBigunth npo MeH-
11y e(DeKTUBHICTh TabJIeTOBaHOI (hOPMU Teparlii IIOPiBHIHO
3 BAKMP.

IIpusnauenns BAKMP y nmosi 1,0 M monHs crpus-
JIO 3HAUHOMY 3MEHILIEHHIO CKYTOCTi CyIJI00iB 3a IIKaJI0l0
WOMAC (puc. 2) 3a cy0’€KTUBHUMHU BiTdyTTSIMU Halli€H-
TiB. O0CTeXeHHs Ha 21-11y no0y Teparllii mokasajao 3HU-
JXKEHHS [IhOTO MmokKa3Huka Ha 51,9 % (P < 0,05). ¥V mari-
€HTIB, sIKi oTpuMyBaii BAKMP y no3i 2,0 MJ1 uepe3 eHb,
CKYTiCTh cyrio6iB 3meHInyBamacs Ha 49,2 % (p < 0,05).
[MpuszHauenHs: tabneroBaHoi ¢opmu I'C i XC crnpusiio
3HAYHO MEHIIIOMY TOJIIMIIIEHHIO TOKa3HUKIB CKYTOCTi Cy-
r106iB 3a mkanoro WOMAC.

[lopiBHIOIOUM pe3yabTaTd MiX TpylIaMu, MOXKHA [iii-
TH BUCHOBKY, 110 JiKyBaHHSI BAKMP y mo3i 1 mut momss
i 2 M1 4epe3 IeHb BUSIBUJIOCS HAKWOUIBIN €(EeKTUBHUM Yy
3MEHILEeHHiI CKyTOCTi cyrio6iB 3a mkanoro WOMAC. V¥V
nauieHTiB, sKi orpumyBaiau ['C i XC y tabiaeToBaHili ¢pop-
Mi, OyJIM HAMOBIBHIII 3MiHM, 110 CBITYUTH PO MEHIILY
eekTUBHICTH L1i€l Teparii mopiBHsiHO 3 BAKMP.

DyHKIIiOHaNBHA 3MaTHICTh KOJIHHOTO cyrioba (puc. 3)
MPOrpecUBHO TOKpallyBajacs B TIpolleCi BBEIEHHS
BAKMP y no3i 1,0 MJT IOIHST — aKTUBHICTB PYXiB Y CyTJI0-
6ax 3pocna Ha 51,3 % (p < 0,05) 1m0 KiHIIA JiKyBaHHS Yepe3
3 tuxHi. OTxe, 3acrocyBaHHss BAKMP y no3i 1,0 mi mio-
IHS TIpotsaroM 20 mid CTaTUCTHMYHO BipOTiZHO ITOKpAIIye
IMOKa3HUKM BCix mapameTpiB mKanu WOMAC mpakTudHo
BIBIYi.

30iablIeHHsT (PYHKIIOHAJIbHOI 3JAaTHOCTI KOJiHHOIO
cyriaoba micis moBHOro Kypcey JikyBaHHs BAKMP y nosi
2,0 M7 yepe3 neHb ctaHoBWIO 46,0 % (p < 0,05), 1o Bi-
pOTimHO He BiIpi3HSIOCA Bil pe3yJbTaTiB IOIEepPeaIHbOI
TPYIIH.

DyukirioHanbHa 3AaTHICTH KOJIHHOTO Ccyrioba B malli-
€HTIB, SIKi IIOAeHHO npuiiManu tabiaetoBany dopmy I'C i

HUX 3MeHInuiacs Ha 58,7 % (p < 0,05) 24.8

MOPIBHSIHO 3 TOYaTKOM JIiKyBaHHs. Y al '\\

naiieHTiB, gki orpumyBaiu BAKMP y N
mo3i 2,0 M yepe3 IeHb, TTOKa3HUK 00- 2t

mo 3a mkanoro WOMAC Ha 7-Mmy mo-

Oy JocIiKeHHs1 3MeHIuBes Ha 37,1 % 20}

(p < 0,05), a Ha 21-my moOy JiKyBaH-
Hs1 — Ha 55,7 % (p < 0,05). Y nanienTis,
SIKi OTpUMYBajlu TabyieToBaHy (opmy
npenapary, 1o Mictuth I'C i XC, Ha 7-my
OOy JIiKyBaHHS He OYJI0 BipOTiAHUX 3MiH 141
iHTEHCUBHOCTI OOJIIO TIOPIBHSIHO 3 IIO-
YaTKOM JIiKyBaHHSI.

Ilonenne BBemeHHss BAKMP Bu-
SIBUJIOCSI HAOIBII e(heKTUBHUM, 3a0€3-

18r

bann

101

MeYyIlour 3HAYHe 3HUKEHHsI 0OJI0 BXe 0
Ha paHHIX eTalax JliKyBaHHs. BBeneHHs
npernapary 4yepe3 AeHb TaKOX Majo Io-
3UTUBHMI BIUIMB, X04a TeMI 3MEHIIeH-
Hs1 60J110 OYB nelio HkuuM. HatomicTb

[Hi nikyBaHHA

—o— BAKMP 1 mn wopaHsa
—®- BAKMP 2 M yepes feHb
—4- [110KO3aMiH CynibthaT + XOHAPOITUH CynbdaT

nauieHT, ki orpumyBaiu I'C i XC y

PucyHok 1. CepeOH€e 3Ha4eHHsA noKasHuUKa 6oo 3a wikanoro WOMAC, 6anu
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XC, Oyna BipOTiIHO HMXKYOIO TMOPIBHSIHO 3 TpynaMu, 110
otpumyBaiu iH’ex1iii BAKMP.

O6roBopeHHsA

Pesynpratm  Hamoro OOCTIIKEHHS MiATBEPIXKYIOTh
e(eKTUBHICTh Pi3HUX PEXKMMIiB 3aCTOCYBaHHS 0i0aKTUBHO-
ro KOHIIEHTpaTy MOPCHKOI pubu B iKyBaHHiI OA KOJIiHHUX
cyrno6iB. Haiibinpln BupaxkeHa AUHaMiKa 3HMKEHHST 00-
JII0, CKYTOCTI Ta IMOKpallleHHsI (PyHKIiOHAIbHOI 31aTHOCTI
crocTepiraiacs B rpyii, sika orpumyBaia BAKMP y nosi
1 mut monHs. OnepxkaHi pe3yabTaT Y3roIXKyI0ThCs 3 MoTe-
PeAHIMU JaHUMMU, 1110 IEMOHCTPYIOTh 3HAUHY aHAJITETUUHY
i1 TpOTU3aITaJIbHY JIit0 1[bOTO Tperapary, sSiKka MpOosIBISIETh-
csi BxXe Ha 8-my — 10-1y 100y JlikyBaHHs [8, 11]. Y Hamtomy

JOCJTIIXKEHHI ONTUMAJIbHI Pe3yIbTaTh OYJIM OTpUMaHi Iic-
st 20 1I0IeHHMX iH €Ki i3 3aM0BITbHUMY TTPOMIKHUMM
pe3yJsTaTaMu BxXe Ha 7-My 100y Tepartii.

[IpoTe ciix Bim3HAUMTH BaxKJIUBICTh BUOOPY PEXXKUMY 3a-
CTOCYBaHHSI JIiKAPChKUX 3aCO0IB 3 ypaxyBaHHSIM MPUXUITb-
HOCTI IanieHTa g0 papMakoreparii. 3a HalIMMU JaHUMU,
MOKAa3HMKU 0010, CKYTOCTi Ta (byHKIIIOHAJIBHOI 30aTHOCTI
KOJiHHOrO cyrjoba 3a mkanoiro WOMAC no KiHLS JiKy-
BaHHS iCTOTHO He Bipi3Hsucs rpu npusHayeHHi BAKMP
y 103i 1 MJ1 IoaHs abo 2 M1 yepe3 AeHb. PaHiliie mposeaeHi
paHAOMi30BaHi KJIiHIYHi TOCTiIKEHHS MiATBEPIXYIOTb BU-
COKY e(DeKTUBHICTh Mpenapary sik Ipu CTaHIAPTHOMY, TaK
i TIpu ajJbTepHaTUBHOMY pexxumi Teparii [9, 12]. ITix yac
JIIKyBaHHSI CITOCTepirajocs 3HauHe 3MEHILIeHHsI 00JTI0, TT0-

JlineHHst GyHKIT KOJiHHUX CyT100iB i

121

10F

Banun

skocTi xkxutts. [lokazaHo, 1110 Tipenapar
MOK€e MPU3HAYATUCS HE JIUIIIE IIIOTHS 10
1 M1, ane i1 yepe3 IeHb 0 2 MJI, 3araJioM
Ha Kypc 10 in’exuiit [12]. 3 ypaxyBaH-
HSIM HalllMX pPe3yJIbTaTiB 3aCTOCYBAHHS
JI03U 2 MJI yepe3 JIeHb MOXe BBaXKaTUCS
NOLIJIBHUM, OCKiJbKM 3abe3nedye m0-
CTaTHIO e(heKTUBHICTh JIiKyBaHHSI, BOMI-
HOYac TMiJABUILYIOUM TPUXWIBHICTH Ma-
LIEHTIB 3aBASIKU 3MEHILIEHHIO KiJIbKOCTI
iH €Ki i TTOB’I3aHOTO 3 HUMU JUCKOM-
dopry, 1110 cIpusie KpauomMy J0TpUMaH-
HIO Tepalrtii.

Hamri pesynsraté  y3romKyloThCs 3
MOTNepeaHIMI MOCHTIIKEHHIMM, SIKi Ta-

14
[Hi nikyBaHHA

—o— BAKMP 1 mn wopaHsa
-®- BAKMP 2 mn 4epes feHb
—4- [110K03aMiH CyfibthaT + XOHAPOITUH CynbdaT

' KOX ITOKa3yBaJi 3HAYHY €(PEKTHUBHICTb
SYSADOA, 1110 MiCTITb ITiKO3aMiHOTJIi-
kanu (I'Al'), mogo moJiermeHHsT CUMII-
toMiB OA [13]. OcraHHi MeTaaHaji3u
TaKoX TMPONEMOHCTPYBAIM  3HAYHUIA

PucyHok 2. CepeOH€e 3Ha4YeHHA NOKA3HUKa ckymocmi 3a wikanoio WOMAC, 6anu

no3utuBHUI BIuIMB XC Ha CTPYKTYypy
XPSIIIIOBOI Ta KiCTKOBOI TKAHWH, a TAKOX

80

bann

50

Ha ¢yHKIIio cyrnobiB nmpu OA 3 oMip-
HUM 3MEHIIEHHSIM XPOHIYHOTO 0OJIbO-
Boro cuHapomy [14, 15]. Ha nymky no-
crnignukiB, XC IeMOHCTPYE ITO3UTHUBHI
edextn B JiKyBaHHI OA 3aBOSIKU CBOIM
MpOTU3aNaIbHUM, AHTUOKCUIAHTHUM i
AHTUKATa0OTIUHUM BJacTUBOCTSIM. BiH
3HIKYE PiBeHb IMpO3anaJbHUX ILIUTOKi-
HiB, KOHTPOJIbOBAHMX TPAHCKPUIILIili-
HuM (pakropom NF-kB [16], i mpurHiuye
AKTUBHICTh TiCTOJITUYHUX (DEPMEHTIB,
ekcrpecisgs gkmux 3ajexutbh Binm NF-xB
[17], 30kpemMa MaTpUKCHUX METaJIONpO-
teinas 1, 3,91 1318, 19].

Xoua rioKo3aMiH caM 1o coli He €

14
[Hi nikyBaHHA

—o— BAKMP 1 mn wopaHa
-®- BAKMP 2 mn yepes geHb
—4- [/110KO3aMiH CynibthaT + XOHAPOITUH CynbdaT

51 IAl, BiH € BaXJIMBUM TIOIIEPEIHUKOM
s cuatesy Takux AT sk XC, rianypo-
HOBA KMCJIOTA Ta iHIIi KOMITOHEHTH CITO-
JyuyHoi TKaHuHu. [Ipemapaty Ha OCHOBI
[JIIOKO3aMiHy IIMPOKO 3aCTOCOBYIOTHCS

PucyHok 3. CepeOH€E 3Ha4eHHs NOKA3HUKA (hyHKYiOHa1bHOT 30amHocmi KosliHHO20

cyano6a 3a wkanoto WOMAC, 6anu

TSI CTUMYJISILT GiOCMHTe3y MpPOTeOri-
KaHiB, 110 CIIPUSIE BiIHOBJIEHHIO CTPYK-
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TYPHOI LIJTiICHOCTI Ta (hyHKIIOHAIbHOT aKTUBHOCTI XpSIIO-
Boi TKanuHH [10, 19].

IIpoTe moOpiBHSIHHS 3 BUKOPHMCTAHHSIM Ta0JIeTOBAaHOL
dopmu, 1o mictute I'C i XC, npompemMoHCTpyBajio, IO
iH’€KIIiifHI TIpermapaTy OA0Th IIBUOINNK 1 TPUBATIIINIA
edekT. IHII HoCTimHMKM TaKoX BKa3yBaJi Ha TOBiJIb-
Hy [iio mepopajibHUX mpernapartiB XC, 110 IOB’s3aHo 3 iX
OLIbII TPUBAIUM IIJIIXOM METa00Ii3My i MEHIIIO0I0 6iomoc-
TynHictio [5, 7, 8].

3arajioM, 3a Cy4YaCHUMHU YSBJICHHSIMM, ¢(PEKTUBHICTh
3acTtocyBaHHs npemnapatiB [Al 3a1exXuTh Bif CUPOBUHU, 3
SIKOI X BUPOOJISIIOTh. XC MOPCHKOTO MOXOAKEHHS, 30Kpe-
Ma 3 pubu, Ma€ NeBHi IepeBaru repei TBApUHHUMU JKepe-
JIaMU 3aBISIKU HAKYOMY BMICTY CYIb(MATHUX TPy i BUILH
aHIOHHIN 3apsIHKEHOCTI, 1110 TOKpallye HOro 3[aTHICTb
B3aeEMOJiATH 3 TriasypoHoBoto Kucioror [20]. BAKMP €
MPUKJIATOM TIPETapariB, 110 MOXYTh 3HUKYBAaTU CUCTEMHE
3amaneHHs1, onocepeakoBaHe NF-kB, copusiounm 3meH-
IIeHHIO 3amajieHHsI CyIJ100iB, pyiHHYBaHHS XpsIlla, MOIiIl-
IIeHHIO (YHKIIII CYTJI00iB, a TaKOX MOJIETIIEHHIO 0OJIIO i
3HMKEHHIO PiBHS iHBaJiAHOCTI B MALiEHTIB 3 TAKMMMU 3a-
XBoploBaHHSIMU [5, 7]. HasiBHiCTh MEeBHUMX aMiHOKHCIIOT
(apriHiH, cepuH, TPEOHiH, MPOJiH) i MiHepaliB (MarHiif,
LIMHK) Y cKJIaai npernapatiB Ha ocHoBi BAKMP, 3a nanumu
JMOCITIIHUKIB, MOXE TiABUILYBaTU e(PEKTUBHICTb JiKyBaH-
Hst OA [5].

O6mexnceHHsm UHOTO IOCIIIKEHHSI € KOPOTKA TPUBa-
JlicTh 3acTocyBaHHs niperapatiB rpynu SYSADOA (20 ni0).
LIporo yacy Bucraya€e s OLIHKY 3HEOOTIOBAILHOIL dil Ta
HoJiniIeHHsT (PyHKIiOHAIbHUX IMOKA3HUKIB, ajie Hemo-
CTaTHBO [IJIsI HOBHOLIIHHOTO JIiKyBaHHS OA.

BucHoBKuM

In’exuiitHe 3actocyBaHHss BAKMP mnponemoHcTpyBa-
JIO Kpallli pe3yiabraTy B JIikyBaHHI OA KOJIIHHUX CYIJI00iB
MOpiBHSAHO 3 TabJjieToBaHOW (opmoro kKomruiekcy I'C i
XC. O6unpa pexxumu 3actocyBaHHsi BAKMP BusiBuiiucst
e(eKTUBHUMMU JIJISI 3MEHIIIEHHST 0O0JII0, CKYTOCTi CYyrji00iB
i mosinmeHHs X ¢GyHKIioHAIbHOI 31aTHOCTI. Bukopuc-
TaHHST CXeMU BBEICHHS 2 MJT Uyepe3 IeHb TI03BOJISIE JOCITTH
aHaJIOriYHOI e(eKTHUBHOCTI JiKyBaHHSI OA Tpy MEHIIIi
KUTBKOCTI iH’ €Ki, IO CIIPUSIE 3pYYHOCTI I TTOJIMIIIEHHIO
MOPUXIIHLHOCTI A0 Tepartii.

Konduikr inTepeciB. ABropu 3asBISIIOTh PO BiACYT-
HicTb KOHGUIIKTY iHTepeciB i (hiHaHCOBOI 3alliKaBJICHOCTI
MPY BUKOHAHHI JOCTIXKEHHS Ta HAITMCAaHHI CTaTTi.

Bnecok aBTopiB. Pexanos JI.I. — KoHUeTIis Ta AU3aiTH
nociimkennst; Tapacenko T.M., Camodan E.}O. — 30u-
panHs MarepianiB; Kynmuanu PJI. — obpobOka manux; Ha-
Hiok [.O. — aHani3 maHux i HanucaHHs cTarTi; KocTteH-
ko B.O. — penaryBaHHS TEKCTY.
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Efficacy of various regimens of bioactive marine fish concentrate, glucosamine sulfate,
and chondroitin sulfate in treating knee osteoarthritis

Abstract. Background. Osteoarthritis (OA) is one of the most
common joint diseases worldwide. The search for effective treat-
ment regimens to reduce symptoms and improve joint function
is essential. The purpose was to compare the effectiveness of dif-
ferent regimens of bioactive marine fish concentrate (BMFC) in
the treatment of knee OA with oral glucosamine sulfate (GS) and
chondroitin sulfate (CS). Materials and methods. The study in-
volved 60 patients with stage II knee OA. The patients were divided
into three groups: the first group received 1 ml of BMFC daily (20
injections), the second group received 2 ml every other day (10 in-
jections), and the third group received GS and CS in tablet form.
Clinical efficacy was assessed using the WOMAC scale on days 3,
7,14, and 21. Results. In the group that received BMFC daily, pain
decreased by 41.4 % on day 7 and by 58.7 % on day 21. Joint stiff-
ness decreased by 51.9 %, and range of motion increased by 51.3 %.

In the group receiving 2 ml of BMFC every other day, pain reduc-
tion was 37.1 % on day 7 and 55.7 % on day 21. Joint stiffness de-
creased by 49.2 %, and range of motion improved by 46.0 % by the
end of treatment. Both BMFC groups demonstrated similar effi-
cacy. Patients receiving GS and CS showed less pronounced im-
provements. Conclusions. Injectable BMFC demonstrated higher
efficacy in treating OA compared to oral GS and CS. Both BMFC
administration regimens (daily administration of 1 ml and admin-
istration of 2 ml every other day) proved effective in reducing pain,
alleviating joint stiffness, and improving functional capacity. The
2 ml every-other-day regimen achieved comparable efficacy with
fewer injections, enhancing convenience and improving adherence
to therapy.

Keywords: osteoarthritis; marine bioactive concentrate; chon-
droitin sulfate; glucosamine sulfate; WOMAC
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Antiallodynic effect of propoxazepam
at monoiodoacetate-induced osteoarthritis in rats

Abstract. Background. Osteoarthritis (OA) is a chronic degenerative joint disease that affects around 654 million
persons aged > 40 years worldwide; it most commonly affects joints of knees, hips, hands, and feet in people and is
considered to be one of the most expensive chronic conditions to treat. The purpose of this study was to assess the
antiallodynic effects of orally administered propoxazepam in the monoiodoacetate-induced knee osteoarthritis
(MIA) model in rats. Materials and methods. Unilateral OA was induced by an intra-articular injection of MIA
(2 mg/50 pl) into the tibio-femoral joint cavity of the right hindpaw of the rat at the beginning of the experiment
(on D ) under gas anesthesia (3.5% isoflurane/3 L/min). Tactile allodynia was assessed using the electronic Von Frey
test 2 hours after propoxazepam administration. To determine the statistical effect of the test substance and the
reference substance, data were analyzed by a parametrical t-Student test for dependent sets. The significance was
estimated atlevels p <0.05 and p <0.01. Results. Our findings demonstrated that at 10 and 20 mg/kg, propoxazepam
induced a significant increase in the paw withdrawal threshold as compared to the vehicle-treated group (+32 and
+46 %), highlighting an antiallodynic efficacy. The mean effective dose (ED, ) of propoxazepam in this model using
the probit-method conditions was estimated as 33.8 mg/kg on rats. Conclusions. Propoxazepam demonstrates
significant antiallodynic effects in a rat model of OA (p < 0.05 for doses 2 and 4 mg/kg, p < 0.01 for doses 10
and 20 mg/kg), suggesting its potential as a therapeutic option for managing pain associated with this condition.
However, further studies are required to explore the long-term efficacy and safety profile of propoxazepam in
chronic pain management related to OA.

Keywords: propoxazepam; monoiodoacetate; pain; osteoarthritis; pre-clinical study

Introduction

Osteoarthritis (OA) is a chronic degenerative joint disease
that affects around 654 million individuals aged > 40 years
worldwide. OA most commonly affects knees, hips, hands,
and feet in people and is considered to be one of the most ex-
pensive conditions to treat [1]. OA is also becoming the third
most rapidly rising condition associated with disability.

Acute and chronic pain is a significant concern among
people with OA and can hinder a patient’s quality of life,
physical function, and mental well-being. While no ap-
proved disease-modifying therapies exist, pain management
for individuals with OA is an evolving field. Organizations
such as the Osteoarthritis Research Society International,
the European Alliance of Associations for Rheumatology,
and the European Society for Clinical and Economic As-
pects of Osteoporosis and Osteoarthritis have published up-
dated guidelines within the last 5 years to reflect changing
evidence on treatments OA. These guidelines recommend

a range of educational, behavioral, psychosocial, physical,
mind-body, and pharmacologic therapies for OA. Unlike
many other pain conditions where the underlying injury
typically heals or resolves, OA is a disease that does not re-
solve [2]. Stages of OA-related pain could be discerned, with
early stages characterized by activity-related pain, beco-
ming more constant over time and punctuated by intermit-
tent intense pain. A decrease in participation subsequently
occurs in an attempt to avoid triggering such episodes. The
pain adversely affected mood, participation in social activi-
ties, and sleep. Neuropathic pain in OA can arise from nerve
compression or irritation due to joint degeneration. It af-
fects approximately 10—20 % of patients with knee OA and
around 10—15 % of those with hip OA, where nerve involve-
ment often occurs through joint instability or inflammation.
In OA of the shoulder, the incidence of neuropathic pain is
lower, at around 5—10 %, but can still occur due to nerve
impingement or changes in joint anatomy. Hand OA can
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also be associated with neuropathic pain in 5—15 % of cases,
often related to peripheral nerve irritation or damage. Spinal
OA, particularly in the cervical or lumbar regions, can lead
to neuropathic pain in 15—20 % of patients due to compres-
sion of spinal nerve roots [3]. But despite the relatively low
osteoarthritis-associated neuropathic pain prevalence, it
still remains a severe problem since it deteriorates a patient’s
kind of life and existing analgesics don’t show high effective-
ness against it.

Several drugs, belonging to a wide range of different
pharmacological classes, are used for the treatment of OA
inflammation and pain. Oral analgesics are used as first-line
therapy [4]. The search for effective analgesic able to slow
the progression of disease seems warranted.

Innovative medicine, propoxazepam, 7-bromo-5-
(o-chlorophenyl)-3-propoxy-1,2-dihydro-3H-1,4-ben-
zodiazepin-2-one, is considered a promising drug and is
undergoing preclinical studies [5]. Similar to gabapentin
and pregabalin, which are well-known drugs used in general
medical practice in the treatment of neuropathic pain [6],
propoxazepam also has an anticonvulsant effect [7], which
explains the analgesic component in the pharmacological
spectrum of compound. Propoxazepam, similar to gabapen-
tin, reduced hyperglycemia, and clinical signs of polyneu-
ropathy with the course of administration for 5 weeks and
also showed an analgesic effect, as evidenced by an increase
in the threshold of pain sensitivity [8]. We do not exclude
that the drug will inhibit monoiodoacetate-induced pain in
rats. Recent evidence has indicated an association between
diabetes mellitus and OA [8].

Propoxazepam successfully passed the first stage of clini-
cal studies in healthy volunteers, in which the safety and
proper pharmacokinetics of the compound were proven [9].
The second phase of clinical research involves studying the
drug’s analgesic effect on patients with neuropathic pain.

The purpose of this study was to assess the antiallodynic
effects of a single administration of propoxazepam in the
monoiodoacetate-induced osteoarthritis model in rats.

Materials and methods
Chemical and tissue source

Propoxazepam was first synthesized at the A.V. Bogatsky
Physico-Chemical Institute of the National Academy of
Sciences of Ukraine, the scaling-up process was then deve-
loped at the SLC “Interchem” (Odesa, Ukraine). For this
study, it was provided as previously described in the patent
USA [10]. The characterization data for propoxazepam, in-
cluding nuclear magnetic resonance and mass spectrometry
details as well as the melting point, have been published pre-
viously [11]. General purpose reagents and solvents were of
analytical grade (or a suitable alternative) and were obtained
principally from VWR International Ltd, Rathburn Chemi-
cals Ltd, Sigma Aldrich Chemical Company Ltd, and Fi-
sher Scientific UK Limited.

Animals and housing conditions

Seventy male Sprague-Dawley rats, weighing 155—202 g
(7 weeks age) during the induction day were used. Rats were
housed in a temperature (20—24 °C) and relative humidity

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

(45—65 %) controlled room and acclimated to an artificial
day/night cycle of 12 hours of light and 12 hours of darkness.
Rats had free access to tap water and were fed ad libitum
with a pelleted complete diet. Animals were housed in 4 per
cage (relative to the standard housing conditions) and were
acclimated for a period of at least 5 days before any testing.
The animal study was conducted according to the European
legislation (Directive 2010/63/EU) and Ukraine Govern-
ment regulation (No. 416/20729) regarding the protection
of animals used for scientific purposes and was in full com-
pliance with the recommendations of the International As-
sociation for the Study of Pain.

Induction of experimental OA

Animal models of OA commonly used are based on the
histopathological similarities to human disease [12]. In rats,
a single intra-articular injection of monoiodoacetate (MIA)
into the femorotibial joint produces progressive joint de-
generation through inhibition of glycolysis and subsequent
chondrocyte death that develops over several weeks [13].
Unilateral osteoarthritis was induced by intra-articular in-
jection of MIA (2 mg/50 pl) into the tibiofemoral cavity
of the right hind paw of the rat on D0 under gas anesthesia
(3.5% isoflurane/3 L/min).

Pain test

Tactile allodynia was assessed using the electronic Von
Frey test [14]. This test requires the application of increa-
sing pressure onto the plantar aspect of the hind paws. In the
experiment, the right hindpaw of each animal was injured by
intra-articular injection of MIA (50 ul), and 14 days (D14)
later, tactile allodynia was assessed. Each reaction threshold
measure was repeated three times for both hindpaws with
intervals of approximately 2—3 min.

Experimental design

Seven experimental groups of 10 rats each were used:
group 1: MIA + 5% Tween-80 p.o., solution (intact control);
group 2: MIA + propoxazepam (1 mg/kg); group 3: MIA +
propoxazepam (2 mg/kg); group 4: MIA + propoxazepam
(4 mg/kg); group 5: MIA + propoxazepam (10 mg/kg);
group 6: MIA + propoxazepam (20 mg/kg); group 7: MIA +
morphine (3 mg/kg, s.c.) in 0.9% NaCl, solution (positive
control).

Propoxazepam was administered p.o., 2 hours before
testing, in 5% Tween-80 suspension in all cases. Morphine
was subcutaneously administered at 5 mL/kg. A blinded ex-
perimenter performed dosing and testing in random order
except for the morphine-treated group.

Statistical analysis

For each animal, the paw withdrawal threshold defined
as the pressure in grams (g) applied onto each hindpaw and
calculated as the average of the three consecutive measures
for each hindpaw. For each treatment group, the paw with-
drawal threshold (mean * s.e.m.) calculated as the average
of the animals and the percentage of variation of the paw
withdrawal threshold calculated from the mean value of the
vehicle-treated group.
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Table 1. The validity of the MIA-induced osteoarthritis model

Experimental CP before IP before IP after PT change compared PT change
group treatment treatment treatment to CP, % compared to IP, %

Control 67.2+2.1 349+24 32817 —48.1 £ 3.7* -6.0+ 0.6

Morphine 3 mg/kg 62.6 +1.4 33220 61.1+2.3 —47 £ 3** 84.3 + 4.5*

Notes (here and in Fig. 1): * — statistically significant compared to injured paw of the control group (p < 0.01), ** — statistically

significant compared to the control paw (p < 0.01).

To determine a statistical effect of the test substance and
the reference substance, data were analyzed by a parametri-
cal test (t-Student test for dependent sets). The significance
was estimated at levels p < 0.05 and p < 0.01.

Results
Development of OA-related allodynia
(validation model)

The validity of the MIA-induced osteoarthritis model
was proven by both development of algesic state and the
analgesic effect of the reference drug. Animals of all groups
demonstrated the statistically significant reduce in the pain
threshold (PT), which was similar to that

The analgesic effect for each dose was represented as per-
cent, assuming the zero point as the pain threshold of the in-
jured paw and the 100 % (the absence of algesia) as the pain
threshold of the control paw of the control group. The value
of ED, was estimated by the probit method in semilogarith-
mic plots (“lgD — percent of the effect”). It was found that
propoxazepam, in the dose of 20 mg/kg given orally, elicited
~45 % of the maximal analgesic effect (in this model). Mor-
phine (3 mg/kg, subcutaneously) ensured more than 80 %
of the pain reduction. The statistically significant analgesic
effect of morphine was considered as additional validation
of the MIA model (Table 2).

Control paw

*
s
* %k
* %k

IP before treatment IP after treatment

Control m Morphine 3 mg/kg

Figure 1. Validation of the MIA-induced osteoarthritis model

Control paw Injured paw

1 mg/kg m 2 mg/kg O 4 mg/kg B210 mg/kg B 20 mg/kg ® Morphine 3 mg/kg

of animals of morphine group. As shown 90.0
in Table 1, a tibio-femoral injection at 80.0
dose 2 mg of MIA 14 days before elec- 20.0
tronic Von Frey test induced a marked | @
and significant decrease in the paw with- 3 600
drawal threshold of the injured paw (IP) % 50.0
from 38 to 49 % (p < 0.001) in all the |=< 100
groups as compared to the control paw |5 '
(CP). o 300

As expected, morphine subcutane- 20.0
ously administered at 3 mg/kg, induced a 10.0
marked and significant increase in the in-
jured paw withdrawal threshold 30 min af- 0.0
ter treatment as compared to the vehicle-
treated group: 61.1 £2.3gvs32.8 £ 1.7 g,
+87 %, p < 0.001 (Fig. 1). Taken together,
these results validated the study.

90.0

Inhibition of propoxazepam MIA-
induced hyperalgesia in rats 80.0

As shown in Fig. 2, a single oral ad- 70.0 I
ministration of propoxazepam at 1, 2and | 2 gg 9
4 mg/kg did not induce any significant § 500
increase in the paw withdrawal threshold | § =
120 min after treatment with percenta- | £ 40.0
ges of variation of +10, +15, and +20 %, | < 30.0
respectively as compared to the vehicle- o
treated group (ns). When administered 20.0
at 10 mg/kg on animals, propoxazepam 10.0
induced a significant increase in the paw 0.0
withdrawal threshold 120 min after ad-
ministration as compared to the vehicle- Control
treated group (43.3+2.6gvs32.8+1.7g, (Tween-80, 5%)
+32 %, p < 0.05). At 20 mg/kg, propo-

xazepam induced an increase of +46 % in
the paw withdrawal threshold compared
to the vehicle-treated group (47.9 £2.0 g
vs32.8 £ 1.7¢g,p <0.001).
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Figure 2. Analgesic effect of different doses of propoxazepam in the MIA model

Notes: * — statistically significant compared to injured paw of the control group at
p < 0.05; ** — statistically significant compared to injured paw of the control group
at p < 0.01;# — statistically significant compared to the control paw at p < 0.01; refe-
rence drug — morphine, 3 mg/kg, s.c. 30 min prior to test.
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Table 2. The analgesic effect of different doses of propoxazepam and the calculated ED

Experimental group Analgesic effect, % Mean efficient dose, ED,,, mg/kg

Control group (IP) (Tween-80, 5%) 0 -

1 mg/kg 9.7+0.9

2 mg/kg 146 +1.1

4 mg/kg 18.8+1.5 33.8

10 mg/kg 30.8+2.7

20 mg/kg 445 + 3.4

Morphine 3 mg/kg 83.2 + 6.1 -

Control group (CP) (Tween-80, 5%) 100 -

Discussion

Our present findings demonstrated that at 10 and
20 mg/kg, propoxazepam induced a significant increase
in the paw withdrawal threshold compared to the vehicle-
treated group (+32 and +46 %) highlighting an antiallody-
nic efficacy. In these conditions, the mean effective dose of
propoxazepam was estimated as 33.8 mg/kg in rats.

Potential peripheral targets to control OA pain include
inflammatory mediators and their key receptors such as
prostanoids, kinins, cytokines, and chemokines; sodium
and calcium ion channels; and growth factors and pain
treatment carried out NSAID [15, 16]. Centrally acting
agents such as opioids, antiepileptics, tricyclic antide-
pressants, and serotonin/norepinephrine receptor in-
hibitors have different mechanisms of action and are ap-
proved for other indications; they are often used to treat
that part of OA pain that originates from central rather
than peripheral mechanisms and thus may complement
the peripherally acting analgesic and anti-inflammatory
medications.

What can be the mechanism of this effect of propoxaze-
pam? Propoxazepam belongs to a group of substances deri-
vatives of 1,4-benzodiazepine (BDZ). In pain management,
BDZ assume prominent role being prescribed to 10—33 % of
persons who are also receiving opioids as primary or adjunc-
tive analgesics [17]. BDZ interact with a specific recognition
site on the GABAA receptor complex and thereby modulate
the gating of the chloride channel associated with this major
inhibitory amino acid transmitter receptor.

Preclinical research suggests that direct analgesia
might be subserved by functional variants of the receptor
GABAA subunits a2 and a3 in the dorsal horn of the spi-
nal cord [18]. When GABA binds to GABAA receptors,
an anion-selective channel opens, leading to the increase
of chloride ion permeability on the nerve membrane and
hyperpolarization of the cell membrane, thereby inhibi-
ting the neural excitability of postsynaptic neurons, that
is, reducing pain signal transduction and producing anal-
gesic effect [19].

Hernstadt et al. [20] were found that BDZ to bind pe-
ripherally to a distinct receptor, the translocator protein
(TSPO). It is an outer membrane mitochondrial protein
mainly responsible for neurosteroidogenesis and found in
different cell types throughout the central nervous system

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

[21]. TSPO dynamically responds to immune challenges
and is upregulated in the central nervous system in neuro-
immune-related disorders, possibly as an anti-inflammatory
response [22]. Animal research indicates that BBZ may pro-
duce analgesia in part by promoting neurosteroid produc-
tion through TSPO [23].

Our data suggest that the mechanism of propoxa-
zepam analgesic and anticonvulsant properties includes
GABAergic and glycinergic systems [24]. Propoxazepam is
a potent ligand of the allosteric benzodiazepine site receptor
GABAA, which exhibits functional selectivity for receptors
containing o2, o3, or a5 over those containing o.1. There-
fore, propoxazepam has the potential to provide analgesia
with less sedation activity [25].

Our study [26] established the anti-inflammation ef-
fects caused by oral administration propoxazepam into the
rats and mouse models with induced inflammation and
nociception. It was proved that the administration of pro-
poxazepam had significant anti-inflammatory action when
tested in different in vivo chemicals experimental models of
induced inflammation, namely carrageenan-, bradykinin-
and formalin-induced inflammation tests. It is possible that
mechanism anti-inflammatory action of propoxazepam
might be the inhibition of synthesis or release of inflamma-
tory mediators.

Study limitations. The results of the current study are
limited with the used model and present the propoxazepam
efficiency on the short-term and localized OA model only.
For correct estimating the analgesic potential of the propo-
xazepam additional models have to be performed.

Conclusions

Recent studies from our Institute suggest that, similar to
gabapentinoid drugs, propoxazepam, a derivative of the in-
hibitory neurotransmitter GABA, exhibits anti-convulsant
and analgesic properties, making it a potential treatment for
neuropathic pain. In the MIA model of OA, propoxazepam
significantly reduced pain-like behaviors at doses of 10 and
20 mg/kg, though it was less effective than morphine. De-
spite being less potent than morphine, propoxazepam shows
promise for further exploration as an alternative analgesic
with fewer side effects compared to opioids. Our findings
provide a basis for expanding the therapeutic potential of
this compound.
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Prospects for further research

Future research should focus on clinical trials to assess
the efficacy of propoxazepam in managing osteoarthritis-
associated neuropathic pain and evaluating its therapeutic
potential compared to current standard treatments, such as
opioids and gabapentinoids.
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AHTVanoguHiuyHUN epeKT NponoKcasenamy
npv MOHooAaLeTaT-iH4yKOBaHOMY OCTEOapTPUTI B LLYpiB

Pesiome. Axmyaavnicmo. Octeoaptput (OA) € XPOHIYHUM Jie-
reHepaTUBHUM 3aXBOPIOBAHHSIM CYIJIOOIB, siKe BpaxKae OJIM3bKO
654 MinbitoHIB 0ci0 BikoMm > 40 pokiB y CBiTi, HAHOUIBLI YaCTO
VIIKOMKY€E KOJiHHi, KYJIbIIOBI CYyTJ100U, CyrIoOM KUCTEM Ta CTOM
i € OJTHUM i3 HaMOUIbLI 3aTPATHUX IS JIIKYBAaHHS XPOHIYHUX 3a-
XBOpIoBaHb. Mema 00CAi0HCeHHA: OIHUTHA aHTHATOAMHIUHI
edekTH mpornokcasenamy B 11ypiB Mpu MoaentoBaHHi OA KoJiH-
HOro cymioba, iHIyKOBaHOrO MoOHouomaieratoM. Mamepiaiu
ma memoodu. OxHocroponHii OA KOJIHHOTO Cyriaoba 6yB Bu-
KJIMKaHMi iH’eKlielo MoHoMonaueTary (2 Mr/50 MKJI) y FTOMiKO-
BO-CTETHOBY CYIJIOOOBY IMOPOXHUHY MPaBOi 33HBOI JIanu 11ypa
Ha novaTky excrnepumenta (D) min rasosoro anecresieio (3,5%
i3odypar/3 n/xB). TaKTUIBHY aJOAUHIIO OLIIHIOBAIM 3a AOIO-
MOTOI0 eJIeKTpOHHOTO TecTy (hoH Mdpest yepe3 2 TOAMHU TTiCTIsT
BBEJIEHHS MpoIiokcazenamMy. BinMiHHOCTI OoTpuMaHUX TTOKa3HU-
KiB aHaji3yBajlu 3a JOMOMOIOI0 MapaMeTpuyHoro tecty CTblo-
JIEHTA JUISI CIIOPiTHEHUX BUOIPOK i BBaXKaJlM 3HAYYIIMMU 32 YMO-

Bu p < 0,05. Pe3yasmamu. OtprmaHi pe3yabTaTu MOKa3aiu, 110
nportokcazernaMm y mo3ax 10 i 20 Mr/Kr BUKJIMKaB 3HaYHE TIiIBU-
IIEHHSI TOPOTY BiICMUKYBAHHS JIalu MOPIBHSIHO 3 TPYIIOIO, sIKa
oTpuMyBaia po3urMHHUK (+32 i +46 %), migKpecao0Yr aHTU-
anonuHiyny edexrusHictb. Cepenns edexruHa posa (EI)
MpoToKca3enaMy B IMX yMOBaxX, BU3HaUEHa 3a IOTIOMOTOIO TIPO-
0iT-MeTOMy, CTAHOBUTH I 1iypiB 33,8 mr/kr. Bucnoexu. T1po-
ToKca3ernaM JeMOHCTPY€E CTaATUCTUYHO BipOTiTHI aHTUAJIOAUHIY-
Hi epextn (p < 0,05 mist mo3 2 Ta 4 mr/kr, p < 0,01 i no3 10 i
20 mr/kr) npu MonentoBaHHi OA B 1ypiB, 110 CBiAYMTH NIPO HO-
TO TTOTEHIIiaJl IK TeparieBTUYHOTO 3aCO0Y JUIS JIiKyBaHHSI 0OJIIO,
TIOB’SI3aHOTO 3 MM CTaHOM. [IpoTe HeoOXiaHi MOJAJIbIIi JOCITi-
JI>KEHHS 1S BUBYEHHST TOBITOCTPOKOBOTO Mpoisiio e(heKTUBHOC-
Ti i1 Ge3reku IMporokcasenamy B JIiKyBaHHI XpOHIYHOTO 0OJIIO,
noB’s13aHoro 3 OA.

Kiro4oBi cjioBa: mnpomokcaszenaM; MOHOMONALIETAT;
OCTEO0APTPUT; TOKJIiHIUHI TOCTiIKEHHS

Oifb;
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Pe3synbraTm eKCnepyuiMeHTa/IbHOro
MopenioBaHHA Hanpy»XeHb Ha pikcaTopn
npu MeTaNooCTeOCNHTESI Yepe3BepTNIOroBnx
nepenomis

Pe3tome. AkmyanbHicmeb. Y pO3BUHYTUX KpaiHax CBITY NPK NliKyBaHHI Nepenomis NpoKCMManbHOro Biaginy crer-
HOBOI KiCTKM LIMPOKO BNPOBaAXYIOTb MasOiHBa3MBHI TEXHOMOrIT 3aCTOCYBaHHA MPOKCMMAIbHOrO CTErHOBOrO
CTPpWXHA. [poTe HamM He 3HaneHo NiTepaTypPHUX AAHMX LWOAO HAMpyXeHb Ha GNIOKOBAHUN iHTpamMeaynapHUN
CTPVXKeHb 3anexHo Bif TNy nepesniomMy 3a Knacudikauieto AcoujiaLii ocTeocMHTe3y Ta BapiaHTIB 10ro ANCTanbHOro
6510KyBaHHA. Mema [oCnig»KeHHs: NPOBECTM aHani3 Hamnpy»keHb Ha pi3Hi MeTanesi ¢ikcaTopy NPu BUKOHaHHI OC-
TEOCUHTE3Y 3 NPUBOAY Yepe3BepT/orosux nepenomis Tuny Al. Mamepianu ma memoou. BukopuctoByBanu ma-
KeT CTEerHOBOI KiCTKM, Y AKWI iMNIaHTOBaHO ikcytoui enemeHTW. [1na dikcauii BignamkiB 3acTocoByBanu 2 BapiaHTu
dikcaTopiB — AnHaMiuHa KynbLioBa nnactuHa (DHS, 1-11 BapiaHT) i npoKcManbHWIA CTerHOBUIA CTpUxeHb (PFN, 2-11
BapiaHT), AKi 3abe3neuyioTb ONTMMasnbHi 6GiomexaHiuHi 11 6ioNoriuHi yMOoBY ANs 3pOLLEHHA NepesiomiB. Po3paxyHKu
HanpyxeHo-AepopPMOBaHOro CTaHy METOOM KiHLEB/X eneMeHTiB NPOBOAMAN ANA IHTAKTHOI Moaeni 3 o6oma Bapi-
aHTamu dikcaTopiB, a NoTiM 3 pikcaTopamu NPy Yepe3BepTIOroBMX Nepenomax Tuny Al i BapiaHTamu aucTanbHOro
6510KyBaHHA (6e3 61oKyBaHHSA, 1 rBUHTOM, 2 rBrHTaMm). MiHiMmanbHe Hanpy»XeHHA Ha MeTanesi gpikcaTopu B iX Npo-
KCManbHUX BifAinax Bu3Havanu npv 3actocyBaHHi DHS-nnactnHm Ta PEN-cTpukHA y BapiaHTi 6e3 3acTocyBaHHA
FBUHTIB ANA AMCTanbHOrO 6510KyBaHHA. Pesynemamu. OTpumMaHi pesynstati BiporigHo (p < 0,05) BigpisHAnnca
Bil JaHUX Npw 3acTocyBaHHi PFN-CTpYXHA 3 gucTanbHUM 6110KyBaHHAM 1 un 2 rBuHTamu. Hanpy»eHHA Ha anc-
TanbHWI BigAIN MeTaneBumx ¢ikcaTopis He BUHUKaNOo Npu 3actocyBaHHi PFN-cTpukHA y BapiaHTi 6e3 3acTocyBaHHA
rBUHTIB AN AUCTanbHOro 61oKyBaHHsA. Ha BigmiHy Bif Lboro npu 3actocyBaHHi DHS-nnacTvHM HanpyxeHHs 36inb-
LYyBaNocA 4O MaKCMManbHUX MOKa3HWKIB i cTaHOBUO 57,18 MIa. Bu3HaueHo, Wo MakcMManbHa, ane agekBaTHa
MiKpOPYXNUBICTb cnocTepiranaca npu 3actocyBaHHi mogeni PFN-cTpuxHA y BapiaHTi 6€3 3acToCyBaHHA MBUHTIB
LnA guctanbHoro 6noKyBaHHs. Lii Mikpopyxu cnpuAaTUMyTb MOSTIMLLEHHIO penapaTnBHOIO OCTEOTeHe3y Yepe3BepT-
noroBux nepesiomis Tuny Al. 3aHaaTo miyHa dikcauis npu 3actocyBaHHi DHS-nnactunum (1,95 mm) moxe npurssecTtu
[10 MOpYLUeHHA penapaTBHOro ocTeoreHesy. BucHoeku. MpoBefeHe AOCNiAKeHHA BU3Havae AndepeHLinoBaHuin
niaxia Ao NiKyBaHHA XBOPUX i3 Yepe3BepT/IIOroBMMI NepesioMaMmn CTErHOBOI KiCTKY, WO NOKpaLnTb epeKTUBHICTb
HaJaHHA MeAMYHOT JOMOMOTM Uil TAXKKI KaTeropii XBopux.

KniouoBi cnoBa: komn'ioTepHe MOAENOBaHHS; NepesioMn NMPOKCMMANbHOTO Biffiny CTErHOBOI KiCTKYM; Hanpy-
XKeHH#; MeTanooCTeoCnHTe3

Bctyn

IlepenoMu pOKCUMAIBLHOTO BiImily CTETHOBOI KiCTKU
(IITMMBCK) € BenukKoio MEIUKO-COLIaJIbHOIO ITPOOIEMOIO
Ta 3aBAAIOTh 3HAYHMX MaTepialbHUX 30MTKIB Y BCiX KpaiHax
cBity. IIpobaema nikyBanHs xBopux 3 IIIIBCK, o mpu-
BepTa€e MUJIbHY YBary Cy4acHUX TPaBMAaTOJIOTiB, HE BTpaTH -
JIa CBOET aKTYaJIbHOCTI I Y TPETbOMY TUCSYOJITTI. ¥ CTPyK-
Typi BUKJIMKIB MAalUMHU LIBUAKOI IOIIOMOTH [0 MaLi€HTIB
JIITHBOTO i CTapeuoro BiKy MepeBaxkatoTh 3BepHEHHSI 3 TIPU-
BOJly XPOHIYHUX 3aXBOPIOBAHb i MOOYTOBUX TPaBM, Cepes

SIKUX TOJIOBHY POJIb BiflirpaloTh MepeioMu 3a3Ha4eHOi J10-
Kamizauii. Bonu cranoBsTh 30—40 % i HaBiThL OibIlIe Bif
YCiX IIepeIoMiB Y MOCTPAXIAINX TepiaTpUIHOIO BiKY, SIKi
MOTpeOyIOTh CTALliOHAPHOTIO JIiKyBaHHs. YCi acIeKTH IIi€l
npobjemMu (BUOIp KOHCEpBAaTUBHOIO ab00 OMNEepaTHBHOIO
MIXoay M0 BEIEHHS XBOPUX), TaKTHMKA BTpy4YaHHs (Bi-
KpuTa abo 3aKpuTa pero3uilis BilJaMKiB, IepeBara 3a-
CTOCYBaHHS METaJI00CTEOCUHTE3Y a00 €HAONPOTE3yBAHHS
KyJIBIIIOBOTO CYIJ1I00a) aKTUBHO JUCKYTYIOThCS Y BiTUM3-
HSIHIN 1 3apyOixHiil jiTepatypi. Benukuii iHTepec 10 Bu-
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BUeHHs1 ocobnuBocTeil JikyBaHHs [ITIBCK 3ymoBneHuit
HacaMmIiepe]l TUM, 1110, 3a JJAHWUMU Pi3HUX aBTOPiB, YacTOTa
iX y JaHUWI 4ac cTaHOBUTH Bim 9 10 45 % y CTpyKTypi BCixX
YIIKO/KEHb OITOPHO-PYXOBOI CUCTEMU Y XBOPUX CTApPILINX
BikoBuX rpyt [1—3].

OmnepatusHe JikyBaHHs [IIIBCK mamo 3mory 3HauHO
3MEHILINTH JIeTaJbHiCTh XBopuX. Ha choromHi BOHO € MeTO-
JIOM BUOOpY i HEPiIKO ENIMHUM IIIAHCOM 30€PerTH Malli€eHTY
JKUTTS i IOBEPHYTU HOMY BTpauyeHy mpale3aaTHiCTh, 31aT-
HICTb CaMOCTIifHO MepecyBaTHUCs it 00cyroByBatu ceoe [4,
5]. Hns oneparuBHoro JikyBaHHst [TTTBCK Bukopucro-
BYIOTb METOJIM BHYTPIlIHbOTO ocTteocuHTesy ([-momioHa
rmuactuHa, cucremu DHS uyn DCS (nnHamiuyHa BepTitoro-
Ba 1utactuHa, dynamic hip screw), PFN (npokcumanbHUit
CTErHOBUI CTpUKeHb, proximal femoral nail), raMmma-cTpu-
JKEeHb TOIIIO) Ta €HIOINPOTEe3yBaHHS KYJIBIIOBOTO Cyrjioda
[6, 7]. Ajte yacoM AOCUTh CKJIaAHO BU3HAYUTHU Yac i 0OCsIT
XipyprivyHOTO JIiKyBaHHSI 4epe3 OCOOJIMBOCTI 3arajJbHOTO
CTaHy XBOpOro, BHOpatu Meron (ikcalii (3acToCyBaHHS
PFN-cTprxnss, DHS-mnacTuHM 4M iHIIOI KOHCTPYKIIT)
a00 eHIOIPOTe3yBaHHsI, a TAKOX PallioHAJbHOIO JiKyBaH-
HS TIOCTTpaBMaTUYHOI KoaryJsomnarii [8, 9]. Bubip metomny
nikyBaHHs [TTTBCK € ogHMM 3 HailBaskIMBIlLIMX, OCKIJTbKU
BiJl LIbOTO 3aJICKUTh HE TUIBKM Yac 3POILEHHS TepeioMy,
ajie i BimHOBJIEHHSI (DYHKIIiT KiHIIiBKY Ta IIOHOBJICHHS Tpa-
11e3AaTHOCTI MOTEPIIiIOTo.

Ha cborogHi B po3BUMHYTUX KpaiHax CBITYy TpHW JIiKy-
BaHHi [ITIBCK mupoko BIpoBaKylOTh MaJOiHBa3MBHi
TEXHOJIOTil 3aCTOCYBaHHSI TPOKCUMAJIBLHOTO CTErHOBOTO
crpuxHs (Trochanteric gamma nail G 3 — STRYKER, PFN
A — SYNTHES, ChFN — ChM). 11s meTonuka onepaTuB-
HOTO JIiIKyBaHHSI IIepeIOMiB TOBTUX KiCTOK 3aCTOCOBYEThCSI
B 60—70 % xBopux [10, 11] i mo3BoJIsIE, HA BinMiHY BiI eH-
IOMpPOTe3yBaHHsI, BUKOHATU OpraHo30epiraioyi oreparlii
Ha TPAaBMOBAHOMY KYJIbILIOBOMY CYTJIOOi.

3arajqbHOBinOMOI0 Kiacubikalli€lo 4epe3BepTIIOrOBUX
nepesioMiB CTETHOBOI KiCTKM € Kiacudikailiss Acouiariii
octeocuHre3y (OA) [12], y siKiii aBTOpY BUIISIIOTH BEPTH -
KaJIbHO HeCTalOiIbHUIA, ajie CTabiIbHUI Y TOPU3OHTAIbHI I
TUIOLIMHI miepesioM Turty Al, HecTaOIbHUMN Y BepTUKAIIb-
Hill i TOPU30HTAIBHIN IJIOIIMHAX TIepesioM TUITy A2 i He-
CTaOUTbHUI Y TOPU3OHTANIBHIN TIJIOIINHI, ajle CTa0iIbHUMA
Yy BepTUKaIbHiN ITomuHI nepeaom tumy A3. [Ipore Hamu
He OyJ10 3HalIeHO JliTepaTypHUX JaHUX II0A0 HaNpyKeHb
Ha OJIOKOBAaHUM iHTpaMenyJSIpHUIl CTPMXKEHb 3aJIeXKHO
Bin Tumy nepenomy 3a OA Ta BapiaHTiB Oro QuUCTaabHO-
ro 6j0KyBaHHs. ToMy BBaXkKaeMo, 1110 B HAYKOBOMY ILJIaHi
CTAaHOBUTHUME iHTEpeC MPOBEAECHHS OioOMEeXaHiYHOro MO-
JIeTIOBaHHS HAMPYXeHb Ha pi3Hi MeTajieBi (hikcaTopu 1pu
BUKOHAHHI OCTEOCUHTE3y 3 TPHBOIY Yepe3BEepPTIFOIOBUX
nepeaomiB Tuiry Al.

Mema nocnimkeHHsT — TIPOBECTU aHaJIi3 HATIPYXXEeHb Ha
pi3Hi MeTajeBi ikcaTopu IIpy BUKOHAHHI OCTEOCUHTE3Y 3
MIPUBOILY YePE3BEPTIIOTOBUX IIEPEIOMiB TUITY Al.

Marepianu Ta metoaun

MonentoBaHHSI TPOBOAMIN B JlabopaTopii OioMexaHiKu
Y «IHcTutyT TpaBmaTosorii Ta opronenii HAMH VYkpa-
iHU». HaMM 3acTOCOBAaHO KOMIT'IOTEpPHE MOJIEIIOBAHHS i

Meto] KiHueBux enemeHTiB (MKE) — Metonu BupilieH-
H$I 3a/1a4 MEeXaHiKW CYLUTbHUX CePeOBUIL y MPUKIIaTaHHI
10 0iosIoriyHMX 00’€KTIB 3 BUKOPUCTAHHSIM TPOrPaMHO-
KOMIT 10TepHUX KoMIUIeKCiB [ 13, 14]. [list npoBeneHHS 110-
PIBHSIZTBHOTO aHaJIi3y HamilfHOCTI (pikcarii KiCTKOBUX Bil-
JIAMKIiB IIPY BEPTIIOTOBUX MEPeIOMax CTErHOBOI KiCcTKM Al
TUMY BUKOPUCTOBYBAJIM MAKET CTETHOBOI KiCTKH, Y SIKUM
Oyn0 imMIuiaHToBaHO ikcyroui ememeHTH. s dikcalii
BilJTaMKiB 3acTOCOBYBaju 2 BapiaHTu dikcatopiB — DHS-
miactuHy (1-ii BapianT) i PFN-cTprxens (2-ii BapiaHT),
sIKi 3a0€3MeuyIoTh ONTUMaIbHI OioMexaHiuHi i1 6ioJoriyHi
YMOBHU JIJIsI 3pOLLIEHHSI TTePEIOMiB.

Ha ocHOBi akciaJibHUX 300paXkeHb KOMII'IOTEPHOI TO-
morpadii Moaeseit cTerHoBOI KiCTKUM 3 Pi3HUMM BapiaHTa-
MM ikcallii, OTpuMaHUX Ha KOMIT IOTepHOMY Tomorpadi
Toshiba Asteion Super 4 (SInoHisT) 3a TOMTOMOTOIO MPOTrpaM-
Horo makera Mimics B aBTOMaTUYHOMY i HarmiBaBTOMa-
TUYHOMY peXHMaxX, BiITBOPEHO MPOCTOPOBY TEOMETPitO
MPOKCHUMAaJIbHOTO BilIiIly CTETHOBOI KicTKM. Mozei B 1mo-
JIUTiHIAX iMITopToBaHO B cepenoBuilie Solid Works, y siKo-
My 3a JIOIIOMOIOI0 BilIMOBiAHUX iHCTPYMEHTIB CTBOPEHO
imiTaniiini 3D-Mozei MpOKCMMAaIbHOIO BiIily CTETHO-
BOI KiCTKM 3 Yepe3BepTIIOroBMMM mepeaoMamu Al Tuiry
Ta ix ¢ikcaiiiero 3a nonomororo DHS-mactuuu i PFN-
CTPUKHSL.

IMomanbmmii po3paxynku 3miicHioBaau MKE, gkuit Ha-
OyB TIOLIMPEHHS SIK YMCJIOBUI METOJ BUPIILIEHHSI Kpaio-
BUMX 3allad MEXaHiKW CyUiIbHUX cepenoBulil. s mpose-
NIEHHsI PO3PaxyHKiB HampyXeHo-1ehOpPMOBAHOTO CTaHY
(HAC) metomom MKE 0OyB BuOpaHuii mporpaMHO-aHa-
JITUIHUI KOMIUIEKC Ansys, po3poO0JeHHII KOMIIaHi€IO
ANSYS Inc. [13, 14].

VY pospaxyHKax 3acTOCOBYBaiu (i3M4Hi BIACTUBOC-
Ti KiCTKOBOI TKaHMHU, OTPUMaHi 3 JIiTepaTypHUX IKepes
[15]. Pozpaxynku HIC metonom MKE npoBoauiu s iH-
TaKTHOI MoJieJIi 3 00oMa BapiaHTamMu (ikcaTopis, a IOTiM 3
(ikcaTopamu TIpu Yepe3BEPTIIOTOBUX TMepeomax ThIiy Al
i BapiaHTaM¥ THCTaJIbHOTO OJI0KYyBaHHS (03 OJIOKYBaHHS,
1 TBUHTOM, 2 TBUHTAMM).

s mpoBeneHHsI po3paxyHKiB BUKOPUCTOBYBaJIM 0a3y
NIAHUX OOCTEXEHHSI XBOPUX, 1110 OYyJIM BBEIEHi B TAOJIUIIIO
Microsoft Excel 2003, craTUCTUYHMI ITAKEeT JaHOI IIpoTrpa-
MU Ta rporpamy Statistica 6.0 [16].

Pesynbratin

Pesynbratu pospaxyHkiB HJIC st iHTakTHUX Mojeeit
CTErHOBOI KiCTKM TlofaHi Ha puc. 1—3. Ha pucyHkax map-
KepaMy BUJIIJIEHI 3HAYEHHS HaINpy>XeHb y HANOLIbLI 3Ha-
Yymux Micusx (y KOXHiil IiITHII BU3HAYaBCs HAWOLIbIIT
HaBaHTAXXECHUI €JIEMEHT).

Sk BuaHO 3 puc. 1, MaKCMMaJIbHi HATNIPY>KEHHS Ha CTeT-
HOBII KiCTIIi JTOKaJIi30BaHi B TUISTHIII BBEIEHHS HIZKHBOTO
rBuHTa (11,08 MIla), a TakoX y iISHIII OITOPU AWCTAIb-
HOTO KiHIIg (pikcaTopa Ha KicTKy (2,96—3,12 MT1a). Takox
3HAYHI HAIIPY>KEeHHST CIIOCTEPIiraloThCsl Ha IIUII CTeTHO-
Boi kictku (3,12 MIla) i niadizi (4,53 MIla). Ha ¢ikcy-
I0OUMX eJIeMeHTax MaKCUMaJlbHi HaIlpy>KeHHSI 30cepeKeHi
Ha TIEepLIOMY i JPYroMy BUTKax pPi3bOM MPOKCHUMAaJIbHO-
ro (mwmitkoBoro) reuHTta (21,66—28,36 MIla), B oTBOpi
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MJIACTUHU J1s1 HUXKHbOTO TBUHTA (73,83 MIla) i Ha rBUHTI
(15,62 MTITa). 3a3HaveHi MOKa3HUKK HATIPYKeHb Ha KiCTIIi
i1 enemeHTax (ikcallii He IepeBUILYBAIN AOTTYCTUMI.

SK neMoHCTpye puc. 2, MaKCUMaJIbHI Hampy>XeHHsI Ha
CTETHOBIN KiCTIIi JIOKaJIi30BaHi B AiISHIII BBEACHHS OJIO-
KYIOUOro I'BUHTa B OBayibHUI OTBip (15,62 MIla). Takox
MiIBUINEHI MOKA3HMKU HAaIIpyKeHb CIIOCTEpiraloThCsl B

MJISTHII OMOPY JAMCTAJIBHOTO KiHILIS (pikcaTopa Ha KiCTKYy,
BOHU csratoth 6,63 MITa. Ha mmiiiii cterHoBoi KiCTKH I10-
Ka3HUKU HATIPYXXeHb OiIbIIIi, HIX 7151 TOTIepeTHbOT MOIeTi
(3,55 MIla). Ha enemenrax dikcailii MaKcuMasbHi Hampy-
JKeHHSI OTPAMaHi B IUISHII BBeIeHHS OJIOKYIOUOIro IBUHTA
B OBaJIbHUI1 OTBIip, BOHU caraioTh 213,64 MIla, a Takox
Ha MEePIINX BUTKAX IPOKCHUMAIbHOTO (IIMIKOBOTO) TBUH-

A: Static Structural
A: Static Structural :
Equi-\raI:m S::s:.; Equivalent Stress 7 A: Static Structural
et b Y Type: Equnalent {von-Mises) Stress Equivalent Stress §
L:T:-]:g:walmt S Unit: MPa Type: Equivalent {von-Mises) Stress
Tmle' 1 Time: L Unit: MPa
wlm- et Max LL0T Time: 1
Min: 0,008956 Minc 0908358 :::;o;:s)a
i wor Min: 0,0078367
' H 13,04
§7015 §,7915 15
55631 55831 37
st 49754 12,694
11541
4367 43678
3678 o 10,387
33601 . ki
3,1525
3,1525 .
25448 24 63281
19372 L8312 5115
15515 L3515 46219
11659 L1658 3,4697
0,78025 0,78025 23156
0,30461 0,39461 LII5 gy o £0,00 frmm)
o00s956 000 100,00 (rrim) 0,808366 0,00 100,00 {mm) 0,0093711 200 50,00
25,00 75,00 25,00 75,00
a) 6) )
PucyHok 1. [MokasHuku Hanpy»xeHb (MI1a) 0na modeni 3 iHmakmHoto Kicmkoto
(a — npama npoekyis; 6 — 6okoea npoekyisa) ma DHS-nnacmuHoio (8)
A: Static Structural
A: Static Structural
Equivalent Stress 4 | Equivalent Stress 5 A: Static Structural
: i -Mi td Type: Equivalent (von-Ig Equivalent Stress 3 i
Eﬁ:,;g:mlent {von-Mises) St Unit: MPa Type: Equivalént (von-Midss)
Ti " 1 E Tirne: 1 Unit: MPa it
TR Time: 1
15,625 Max 43,62 Max popp—
8 g 20
1,74
47831 4L
10,675
4,0091
3,2352 961
3,2352 8,544
16874
2,4613 1,4798
L6874 13512 6,4147
5,3496
13512 1,015
4,2846
1,015
0,6788 3,2195
0,6788 2,1544
0,34261
0,34261 5,61 Loeg3
0,0064081 Min 0,0064081 Min 0.024185 Min
a) 6) 8)

PucyHok 2. [TokasHuku Hanpy»eHb (MI1a) 0na modeni 3 iHmakmHoto Kicmkoto

(a — npama npoekyis; 6 — 6okoea npoekyia) ma PFN-cmpuxHem (8)
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Ta (1o 66,11 MIla). ¥V Takux ymoBax y HiSHII BBEICHHS
TBUHTIB MOXe BiZIOYBaTUCh HE3HAYHE 3MUHAHHS KiCTKOBOT
TKaHWHMU K y TIepIiii MoIeJi, TaK i B APYTili, 3a paxyHOK
YOro HarpyXeHHs B LIMX AUISTHKAX 3HAYHO 3MEHIIIAThCS.

Takox mIst maHoi MO MOJaHO TOKAa3HUKY Aedopma-
Liif Ha KiCTIi i1 eTeMeHTax (ikcalii. MakcumaibHi nedop-
Mallii po3TalloBaHi B 30HaX MaKCUMaIbHUX HaBaHTaXKEHb.
Taxk, Ha CTerHOBI KiCTIIi MaKCUMaJIbHi AeopMallii MalOTh
3HaueHHs 0,001 MM, a Ha eneMeHTax ikcartii — 0,002 Mm.
1 ockinbku 11i MOKa3HUKU nedopMallii € HEBETUKUMMU, TIPU
MOJAIBIINX PO3paxyHKax OyayTb BU3HAYATUCS JIUIIE TO-
Ka3HUKU HaIpyXeHb. 3MiHU LIMX MOKA3HMKIB BiaMoBina-
[IOTh MPONOPUIMHUM JIHIAHAM 3MiHAM ITOKa3HUWKIB [e-
dopmartiii (TiHiliHA 3aJIEXHICTB). 3aJeXHO Bil IUX 3MiH
BiOyBa€eThbCs aHai3 3a0e3neYeHHsI MillHOCTi MOJIEJTi.

Sk BumHO 3 puC. 2, WIS TaHOI MOAEIi YMOBH MIlIHOCTI
TaKOX BUKOHYIOTbCS, TOOTO 3a3HAU€HI MOKA3HUKHW HaIpy-
KeHb i medopmalliii Ha KiCcTIi Ta eleMeHTax (ikcaiii He
MEePEeBULILYIOTh IOMTYCTUMMUX.

Hanani posrassnyro HAC Al Tumy 4epe3BepTIioroBOro
nepenomy B 4 BapiaHTax ¢ikcallii 3 AeTamizalliero moxkas-
HUKIB Y ATSHLI (TJIOIIMHI) TepeaoMy i MiclisiX BBeJISHHS

riginal Researches

rBUHTIB. [11s1 mepioro BapiaHTa (pikcaTopa oTpuMaHi 1o-
kazHuku HJIC Mozeni moxaxi Ha puc. 3.

Sk neMoHCTpye puc. 3, MaKCUMaJIbHi HaINpy>XeHHs Ha
MoJei 3 mepesioMoM Tuity Al, 1o gocsaraiots 4,64 MIla,
30CepeMKeHi B 30Hi ITepeIoMY Ha IINII CTETHOBOI KiCTKI
i MaIOTh JTOKAIbHUI XapaKTep. Y 3B’S3Ky 3 KOHLIEHTPALIiE€I0
HaIpyXeHb Y 30Hi MepeIoMy rydJacToi KiCTKU 3 JeSIKAM
MEePEeBUILIEHHSIM 11 MeXi MIlIHOCTI B Iili DUTSHIII MOXKIMBE
KpaiioBe 3MUHAHHS KiCTKOBOI TKaHWHM. Y MiJISIHII BBe-
NIeHHST OJIOKYI0YOIo I'BMHTA B OBaJbHUM OTBip MOKa3HU-
KW HamnpyXeHb Ha CTErHOBill KIiCTLi CSATaloTh 3HAYEHHS
4,15 MIla. Ha dikcylouux eqemeHTax MakCUMajlbHi Ha-
MPYKEHHST 30CEePEeIKEHHI Ha MepIInX ABOX BUTKAX Pi3hOU
MPOKCHUMaJIbHOTO (1IuiiKoBoro) reuHta — 51,7 MIla i B
IUTSTHITE IUCTAJIBbHOTO KiHIST hikcaTopa B MiCIIi OITOpH Ha
kictky — 57,18 MIla. MakcumasibHi 3HaUY€HHS TIEpeMi-
weHsb (Total Deformation) o TIOLIMHI TIEpeJIOMy TIpU Ja-
HOMY BapiaHTi ¢ikcauii cranoBuin 1,95 Mm.

Jlnst npyroro BapiaHTa dikcalrii 6e3 0J10KyIoUnX TBUHTIB
y KPYIJIOMY i1 OBaJIbHOMY OTBOpPax MPOKCUMAIbHOIO CTer-
HOBOTIO CTpMKHS oTpuMaHi nmokazHuku HJC Moneneii mo-
JlaHi Ha puc. 4.

Ak nemoHcTpye puc. 4, MaKCUMabHi

A: Static Structural
Equivalent Stress 5

Az Static Structural
Equnvalent Stress T

Type: Equivalent {von-hises)
Unit: MP3
Time: L
Custom
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HamnpyXXeHHSI Ha MoJesdi 3 IepeoMoM
tuny Al mpu 2-my BapiaHTi (ikcauii
0e3 OJIOKYIOUMX TBUHTIB, 10 JOCSTAlOTh
23,43 MIla, 3ocepemxeHi B 30Hi mnepe-
JIOMY Ha BEPTJIIOTY CTErHOBOI KIiCTKH i
MalOTh JIOKAJIbHUI XapakTep. Y 3B’SI3Ky
3 KOHIIEHTpALi€l0 HampyXeHb y 30Hi
mnepesoMy ry04yacToi KiCTKU 3 IepeBHU-
LIEHHSM il MeXi MIITHOCTI B i OUISTHIL
MOXJIMBE KpalioBe 3MUHAHHS KiCTKOBOiL
TKaHuHM. Ha enemeHTtax (ikcaltii Mak-
CUMaJlbHi HaIpy>XeHH:I, 5K i B moIrepe-
IIHbOMY PpO3PaxyHKY, CIOCTEpiraroThCs
Ha TIepIIMX BUTKaxX IPOKCUMAaIbHUX
(IIMITKOBUX) TBUHTIB, CSITal0YM 3HaY€Hb
126,87 MIla, i Ha HiXKaX (ikcaTopa —
29,87 MIla, 1110 He IEpeBUIILYE TOTTYCTH -
MHX 3Ha4eHb. MaKCUMaJIbHi 3HaYeHHS
nepeMittieHsb (‘7otal Deformation) no mio-
IIMHI TepeaoMy Mpu AaHOMY BapiaHTi
(ikcarii craHoBuIN 2,26 MM.

st gpyroro BapiaHTa ¢hikcaTopa 3
OIIHUM OJIOKYIOUYMM I'BUHTOM, BBEICHUM
B OBaJIbHUI OTBip (hikcaTopa, oTpuMma-
Hi nmokazuuku HAC moneni momani Ha
puc. 5.

SK BUIHO 3 puC. 5, MaKCUMaJIbHi Ha-
MpYXEeHHsI Ha MOAEJi 3 MepeJOMOM THU-
my Al mipu 2-My BapiaHTi ¢ikcalrii 3 om-
HUM OJIOKYIOYMM TBUHTOM, BBEICHUM B
OBaJILHUI OTBip (pikcaropa, IO HOCS-
raioth 28,05 MIla, 3ocepemkeHi y 30Hi
BBEIEHHS TBUHTA — JUISHILI KOHTAKTy 3

100,00 {ram)

75,00

L0089 {mm)

75,00

PucyHok 3. HanpyxeHHa (MI1a) 0na modeni 3 nepenomom muny A1
npu 1-my eapianmi ¢ikcayii: a) cmezHoea Kicmka (npama ma 6okoea npoekyii);
6) oinaHka nepenomy; 8) enemeHmu gpikcayii Kicmku

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

KiCTKOIO i MalOTh JOKaJIbHUI XapakTep,
nepedyBalO4M B MexKax MIilITHOCTi KOPTH-
KaJbHOTO 11Iapy CTETHOBOI KiCTKU. Y Ii-
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PucyHok 4. HanpyxeHnua (MI1a) 0na modeni 3 nepenomom muny A1 npu 2-my eapianmi gikcayii 6e3 6710Kyro4ux 28uHmie:
a) cmezHoea Kicmka; 6) 0insaHKa nepenomy; 8) hikcamop; 2) npokcumanevHi 28uHmMu ikcamopa; 0) Hixkka pikcamopa
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PucyHok 5. Hanpy»xeHusa (MI1a) 0ns modeni 3 nepenomom muny A1 npu 2-my eapianmi pikcayii 3 00OHUM 6/10KyI04UM 28UHMOM:
a) cmezHoea Kicmka; 6) 0insaHKa nepenomy; 8) (hikcamop 2-20 muny; 2) npokcumasbHi 28uHmMu; 0) Hixkka ghikcamopa
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JISTHIII TepesioMy Hampy>KeHHsI He TIePEBUILYIOTh 3HAUCHb
3,98 MIla. Ha enemeHTax ¢ikcalii MaKkcMMaabHi Hampy-
JKEHHSI, SIK i B IOTepeIHIX po3paxyHKax, CIIOCTEPIraloTbCst
Ha TepIINX BUTKaX MPOKCUMAaIbHUX (IMUKOBUX) TBUHTIB,
cararoun 3HaueHb 202,76 MIa, i € 6inbLIMMU, HIXK TIPU BU-
KOpUCTaHHI MopeIi 6e3 TBUHTIB; Ha 0JOKYIOUOMY TBUHTI,
BBEIEHOMY B OBaJIbHUIi OTBIip (pikcaTopa, — 21,06 MIla, i
Ha HiX1Ii pikcatopa — 25,33 MIla. MakcuMmanbHi 3Ha4eH-
Hs1 nepemiteHs (Total Deformation) 1o MIOLIKMHI TTEPEIOMY
MpU JaHOMY BapiaHTi ikcauii craHoBUIU 2,24 MM.

Hns npyroro BapiaHTa (hikcaTtopa 3 1BoMa OJ0KYIOUYU-
MU TBUHTaMU, BBEJICHUMU B KPYIJIMii i OBaJIbHUII OTBOPU

M BRI

PucyHnok 6. Hanpy»exHs (MIa) onsa modeni 3 nepeiomom
muny A1 npu 2-my eapiaHmi ¢ikcayii 3 0soma 610KyroYUMuU
28UHMaAmu: a) cmezHoea Kicmka; 6) dinsaHka nepenomy;

8) omeopu 6710Kyl04UX 28UHMI8; 2) hikcamop; 0) npokcumaneHi
28UHMU; e) HiXKa ¢hikcamopa

(ikcaTopa, orpumani nokazuuku HJIC moneni momaHi Ha
puc. 6.

Sk neMoOHCTpye puc. 6, MaKCUMaJIbHi HATIPYXXEHHST Ha
Mozeti 3 mepesioMoM tuny Al mipu 2-my BapiaHTi dikcalii
3 IBOMa OJIOKYIOUMMM IBUHTAaMU, IO csATaoTh 14,83 MIla,
30CcepekeHi B 30HI BBEJICHHS TBUHTA B OBAJIbHUM OTBIip
¢ikcaropa — mISHII KOHTAaKTy 3 KiCTKOIO i MaloTh JIO-
KaJIbHUI XapakTep, Iepe0yBalouM B MexKax MIlITHOCTI KOp-
TUKaJbHOTO 1Iapy CTErHOBOI KiCTKU. Y HiISHII MepesioMy
HaIpy>KCHHSI He IepeBMINYIOTh 3HadyeHb 3,5 MIla. Ha
eJeMeHTax ¢ikcallii MaKCMMaJIbHi HAIIPy>KeHHS CIIOCTePi-
raloThCsl Ha MEPIINX BUTKAX TPOKCUMATbHUX (ILIMIAKOBHUX)
I'BUHTIB, csiratoun 3HaueHb 287,38 MIla, i € Oinblumu,
HiX TTPY BUKOPUCTAHHI MOJIesTi 6e3 TBUHTIB i Ha HixXIIi (hik-
caTopa, HaBKOJIO OBaJbHOTO OTBOpY — 36,84 MIla. Mak-
CUMaJlbHi 3HauYeHHs nepeMiwieHb (1otal Deformation) no
IUIOIIMHI IIepeIoMy IIPY TaHOMY BapiaHTi (ikcallii ctaHo-
B 2,15 mMm. Otpumani nokaznuku HJIC momeneir mmo-
naHi B Tab. 1.

Amnanizyouu gaHi Ta6ia. 1, BU3HAUYWIM, 11O MiHiMaJlbHe
HaIpy>KeHHSI Ha MeTaJjieBi (hikcaTopH B iX IPOKCUMAIbHUX
Bimminax BU3Havajgocs npu 3actocyBaHHi DHS-mnacTuamn
Ta PFN-cTprxHs y BapiaHTi 6e3 3aCTOCYBaHHSI TBUHTIB
IUTS AMcTaibHOTO OoKyBaHHS. Lli 1aHi ctaTMcTUYHO Bipo-
rigHo (p <0,05) Bigpi3HsuIMCS Bif JaHUX MIPU 3aCTOCYBaHHI
PEN-cTpuxHs 3 mUcTaibHUM OJOKYyBaHHSIM | 4M 2 TBUH-
Tamu. Harmpy:keHHS Ha AUCTAIbHUN BiIIia MeTajaeBuX Gik-
caTopiB He BUHUKAJIO 1pu 3acTocyBaHHi PFN-cTpuxHs y
BapiaHTi 6¢3 3aCTOCYBaHHS I'BUHTIB IS IUCTaJIbHOTO OJI0-
KyBaHHsI, Ha BiIMiHy Bim 1boro mpu 3actocyBanHi DHS-
IUIACTUHU HAMIPYKEHHSI 301/IbIITYBAIOCS 10 MAaKCUMAaIbHUX
IMOKa3HUKIB i craHoBua0 57,18 MIla. OrpuMaHni moka3Hu-
KU nepeMiinens (Total Deformation) o IJIONIMHI KiCTKO-
BUX (pparMeHTiB MojieJiell mofgaHi Ha puc. 7.

AHnani3z puc. 7 mokasye, 110 MakCUMajbHa, aje aaeK-
BaTHA MIiKpOPYXJIMBICTh CHIOCTEpirajacst mpu 3acTOCYBaH-
Hi mozeni PFN-cTprxHst y BapiaHTi 0e3 3acTOCYBaHHS
IBUHTIB IS AMCTaJbHOTO OJoKyBaHHs. Lli Mikpopyxu
CIIPUSITUMYTh TIOJIIIIIIEHHIO PErapaTUBHOTO OCTEOTeHE3Y
Yepe3BepTIIOroBux IepeiomiB tuny Al. 3aHaaTo MinHa
(dikcauisg npu 3acrocyBaHHi DHS-mnactunu (1,95 mMm)
MOXe MPU3BECTU OO MOPYIIEHHS PErnapaTUBHOIO OCTEO-
TeHEe3Y.

O6roBopeHHnA

3 MOMEHTY TOSIBU 1 yIPOBAIKEHHSI B MEIUYHY TTpaK-
TUKY TepIIUX iMIJIAHTATIiB i 10 HEMaBHLOTO Yacy MepeBip-
Ka iX 6ioMexaHiYHUX BJIACTMBOCTEH 3ailicHIOBagacs CyTo
Ha OCHOBiI HaTypHMX OGioMexaHIYHUX AOCIiIiB i pe3yJibTa-

Ta6nuys 1. Mokasnuku HAC hikcamopie docnionux modeneii (G, , MIla)

Monenb" 1-1 BapiaHT cpikcauii e
PRITOICET | Bes noouncramms | 3T gronpenn | 32 Sranyommn
nepenomy Mpoke. OducTan. Mpokc. OucTan. Mpokc. OucTan. Mpokec. AucTan.
IHTaKTHa 73,83 21,67 213,64 - 213,64 66,10 213,64 66,10
A1 51,70* 57,18 126,87* - 202,76 28,05 287,38 36,84

Mpumimku: * — 0aHi cmamucmuy4Ho 8ipozioHo (p < 0,01) 8iomiHHI 8i0 daHux 2pynu xeopux 3 1 6710Kyl04UM 28UHMOM.
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Tun nepenomy A1
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PucyHok 7. licmozpama noka3sHukKie nepemiwjeHb
(Total Deformation) no nnowuHi Kicmkoeux ¢ppazmeHmie
moodeneli, MM

TiB KJIiHIYHOI MPaKTUKKU. 3HAYHOI MipOIO 1 TEHACHIIis
30eperaacsl i gJoHMHi. JlocaigHi 3pa3ku iMILJIaHTaTiB BU-
MPOOOBYIOTHCS MPU PiZHUX HAaBAHTAXKEHHSIX HA MEPTBOMY
KiCTKOBOMY Marepiasi Ta 3a pe3yjbraTaMUi eKCTIEPUMEHTIB
YBOISITHCSI B JIIKyBaJIbHY MpakTUKy. [1pu 1mbomy 3actocy-
BaHHSI TIPUCTPOIO TIPOTSITOM TPUBAJIOTO 4Yacy TO3BOJISIE
OCTAaTOYHO OILIIHIOBATU MOTO MPUIATHICTb i BIOCKOHATIO-
BaTU METOAMKY BUKOPUCTAHHS. 3BiCHO, TaKWUI MiAXid Io-
TpeOye 3HAaYHUX MaTepiaJlbHUX PecypciB i 3aliMae 6arato
yacy. MexaHiuyHi BUIIpoOyBaHHSI HajlexXaTb A0 PYHHIBHUX
METO/IiB KOHTPOJIIO, TOMY NOCJIiIKEHHS MPOBOASATHCS Ha
MEPTBOMY KiCTKOBOMY MaTepiaii, sSIKMit 3a (i3MKo-Mexa-
HIYHMMM BJIACTMBOCTSIMM 3HAUHO ITOCTYIMAETHCSI XKUBIiii
TKaHWHi. [1TpsaMi MexaHiuHi JOCIiIXKEHHS 3 BUBUCHHS iH-
TepaKTUBHOI MOBEIIHKM CUCTEeMU «KiCTKa — iMILJTaHTaT»
JIOCUTD CKJIaAHI i MasioiH(OpMaTHBHI Yepe3 aCUMETPUUHY
TeOMETPil0 KiCTKOBOI TKAHWHMU, 116 YHEMOXJIUBIIIOE TOUHE
BU3HAYEHHS TUTOMOI Baru HaBaHTaXKEHHSI 1K 110 JOBXUHI,
TakK i B mepepisi, a TAaKOX BiITBOPEHHS CKIIagHO-HAIIPyXKe-
HOI CXeMHM OTHOYACHUX Aedopmalliii (CTUCHEHHS, KpyIeH-
HsI, 3TMHAHHS, PO3TST), 110 3HUXKYE €KOHOMIUHY i COIIi-
aJIbHY €(PEeKTUBHICTb TAKUX AOCTiIKeHb [13].

Haii6inbin mepcrneKTUBHOIO TEXHOJOTIE BU3HAYEHHS
MPUIATHOCTI MEXaHIYHUX OCTEOIMITJIAHTATIB JIJIS1 OCTEOCUH-
Te3y € JOCJI/KEHHSI HA OCHOBI BiIOMOCTE# Npo GiomexaHi-
Ky cucteM moauHu. [1pu 1iboMy HaituacTiiie mpoBOAUTHCS
PO3paxyHOK HAOMIKEHMX CXeM, IO BimOOpakaroThb IesIKi
acCIeKTH TOBEiIHKMA CUCTEMU «KiCTKa — iMIUTaHTaT» 3 BU-
KOPMCTAaHHSIM ITPOTPaMHUX peati3alliii YnceaIbHUX METOIIB,
Hanpukiag MKE. IlepeBaru Takoro Imiaxomy OYeBHUIHI: Ha
OCHOBI Pe3yJIbTaTiB PO3PaXyHKY MOXHA POOMTH BUCHOBKU
po poOOTY METaI00CTEOIMILIAHTATY i MIOro BIUIMB Ha KiCT-
Ky i THUM caMUM BiIMOBUTUCS Bil ITOAAJIBIIOIO PO3IJISIAY
OYEBUIHO OE€3MEePCIeKTUBHUX KOHCTPYKIIilA; 3’SIBISIETHCS
MOXJIMBICTh KOperyBaTu ado 3MiHIOBaTU (hOpMy KOMITOHEH-
TiB IMIUTAHTATY JUIS TIOJIIILIEHHST 10ro (DyHKIIIOHAJIBHOCTI;
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Bifmanae morpeda B MPOBEIeHHI YUCICHHUX €KCITIEPUMEHTIB
Ha TBapMHAaXx; CYTTEBO 3HUXKYEThCS BAPTICTh i CKOPOUYETHCS
yac po3poOKM KOHCTPYKILil iMITJTaHTaTy; HA OCHOBI pO3TO-
Nty 1ehopMyrOUnX HaMpyKeHb MOXJIMBE TOUHE MPOTHO3Y-
BaHHSI BiIIaJICHNX pe3yJIbTaTiB [ 14].

ApanraniifHi BJaCTUBOCTI KiCTKOBOI TKaHWHU 3aJIeX-
HO BilI ii 30BHIIIIHHOTO HABaHTAXKE€HHS € MOTY>KHUM 3aCO-
OOM OpraHisMy ISl BiIHOBJEHHS ITOPYIIEHUX (YHKIIiN
KicTkoBoi cuctemu [17, 18]. OnHak y 3aCTOCOBYBaHMX Ha
CbOTOJHI AiarHOCTUYHUX AOCIIIKEHHSX 1i BJIACTUBOCTI
BPaxXoBYIOTbCSl Cy0’€KTUBHO. [IpUUMHOI0 1ILOTO IOJIO-
JKEHHSI € CKJIAJHICTh TMpOLECy ananTailil Ta BiICYTHICTb
TEXHIYHUX 3aC00iB KOHTPOJIIO HaJ afanTaliiiHOK 3MiHOO
CTPYKTYPM i MEXaHiYHUX XapaKTepUCTUK XKUBOI KiCTKH.
Y naHuii yac €AMHUM CITOCOOOM TIPOTHO3YBAaHHSI peakilil
KiCTKOBOI TKAHMHU Ha 3MiHY 30BHIIITHBOTO MEXaHIYHOI'O
HaBaHTaXeHHs € OiomexaHiuHe MopeaoBaHHs [19, 20].
TIpoBeneHe KOMIT'IOTEpHE MOJIENTIOBAHHS TOBOAUTH, IO
IpU Yepe3BEPTIIOrOBUX mepenomax Tully Al HalOiIbIx
OioMexaHiuHO OOIPYHTOBAaHMM € 3aCTOCYBaHHS MO
PFN-cTpukHs y BapiaHTi 6€3 3acTOCyBaHHS I'BUHTIB TSI
JNMCTaJIbHOTO OJIOKYBaHHS, came IPU 1IbOMY BapiaHTi CITO-
crepiranu HaiiHK4i mokazHuku HIC meTaneBoro ¢ikca-
TOpa, MiKpOPYXJIMBICTb PY CTATUMHOMY HaBaHTaKEHHI Ha
MPOOTEPOBAHY HWXKHIO KiHIIIBKY CIIPUSTUME MOJIITIICH-
HIO pernapaTuBHOIO OCTEOTeHE3Y B 1Ii€1 KaTeropii XBOpHUX.

Obmexncenns docaidncenns. OTpuMaHi HAMM pe3yJIbTa-
TH, a caMe BU3HAYEHHSI ONITUMAJILHOTO BUILY OCTEOCUHTE3Y
TpU OTEePaTUBHOMY JIiIKyBaHHI 4epe3BePTIIOTOBUX Tiepe-
JIoMmiB Ty Al, MaloTh BiporigHe MaTeMaTUYHE Ta CTaTUC-
TUYHE OOIPYHTYBAHHSI, IIPOTE iCHYE HEOOXimHICTh IMpPO-
TIIOBXEHHSI 0ioMeXaHIYHUX OOCTiIKEeHb 3a/Isl 3’ sICyBaHHS
OINTUMAJIbHOI TAKTUKU JiKYBaHHS XBOPUX i3 Yepe3BEPTIIIO-
roBUMM Tepeomamu Tuiy A2 i A3.

BucHoBKM

3 MeTOW BM3HAYEHHSI ONTUMAJIIBHOTO BUAY OCTEO-
CHHTE3y TIpM OIlepaTHBHOMY JIiKyBaHHI UYepe3BepTIIIO-
roBUX IepejoMiB Tuily Al TIpoBeJAeHO KOMIT'IOTEpHE
MOJICJIIOBaHHSI HANpyXXeHb Ha MeTajieBi ikcaTopu
(DHS-nnactuna i PEN-ctpuxenn). BusHaueHo, 1110
IIpY 4epe3BEPTIIOrOBUX TepeioMax TUully Al HaiOiIbIix
0ioMeXaHiYHO OOIPYHTOBAHMM € 3aCTOCYBaHHS MOJIEJi
PFN-cTpuxxHs y BapiaHTi 0e3 3aCTOCYBaHHSI I'BUHTIB IS
IUCTaJbHOIO OJIOKYBaHHSI, PO 110 CBITYMUThH MiHiMaJbHE
HanpyXeHHsI Ha MeTalieBuii ikcatop — 126,87 MIla, o
BiporinHo (p < 0,01) MeHIIIe, HixX TIPX 3aCTOCYBAHHSI OJI-
Horo (202,76 MIla) i nBox (287,38 MIla) reuHTiB, i Ha-
SIBHICTb ONITUMAJIbHOI MiKPOPYXJIMBOCTI MiXXK KiCTKOBUMM
Bimmamkamu (2,26 mm). [TpoBeaeHe qOCTiIKEHHS 3pOOUTh
MOXJIMBUM TU(epeHILIiioBaHNM ITiIXiI 10 JTiKyBaHHS XBO-
pUX i3 Uepe3BEePTIIOTOBUMM TepeioMaMM CTETHOBOI KiCT-
KU, TTOKPAIINTh ¢(HeKTUBHICTh HaJaHHS MEIUIHOI JOTIO-
MOTH LIl TSOKKil KaTeTopii XBOPHUX.

Konduikr intepeciB i ¢inancoBa miaTpumka. ABTopu
3asIBJISIIOTH MPO BiICYTHICTb KOHMJIIKTY iHTepeciB i (piHaH-
COBOI MiATPUMKH IMPU OTPUMaHHI pe3yabTaTiB i HAIIMCaHHI
JTAaHOI CTaTTi.
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Buecok aBTopiB. KamaniHikoB A.B. — mpoBeneHHs 10-
CITIIDKEHHSI, iHTepIpeTallisl Ta aHalli3 OTPUMaHUX JAaHUX;
Cabapna HO.X.M. — 30ip maHUX JIiTepaTypHUX JKepel,
o opMJIEHHSI POOOTH.
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Results of experimental modeling of stresses on fixators in metal osteosynthesis
of transtrochanteric fractures

Abstract. Background. In the world’s developed countries, mi-
nimally invasive technologies for using the proximal femoral rod
are widely implemented in treating fractures of the proximal fe-
mur. However, we did not find literature data on the stresses on
the blocked intramedullary rod depending on the type of fracture
due to AO (Association of Osteosynthesis) and variants of its dis-
tal blocking. The study aimed to carry out biomechanical mode-
ling of stresses on various metal fixators in osteosynthesis for trans-
trochanteric fractures of type Al. Materials and methods. We used
a model of the femur, in which fixing elements were implanted. Two
types of fixators were used to fix the fragments — the DHS (dyna-
mic hip screw) plate (option 1) and the proximal femoral nail (PFN,
option 2) rod, which provide optimal biomechanical and biologi-
cal conditions for fracture union. Calculations of stress-strain state
by the finite element method were performed for the intact model
with both types of fixators and then with fixators for transtrochan-
teric fractures type Al and options for distal locking (without loc-
king, 1 screw, 2 screws). It was determined that the minimum stress
on the metal fasteners in their proximal parts was determined when

using the DHS plate and the PEN rod in the version without the use
of screws for distal locking. Results. Our results were significantly
(p < 0.05) different from the data when using a PFN rod with dis-
tal locking with 1 or 2 screws. There was no stress on the distal part
of the metal retainers when the PFN rod was applied in the variant
without the use of screws for distal locking. In contrast, the stress
when the DHS plate was applied increased to maximum values of
57.18 MPa. It was determined that maximum but adequate micro-
mobility was observed when using the PFN rod model in the version
without the use of screws for distal locking. These micromovements
will contribute to the improvement of reparative osteogenesis of pa-
tients with type Al transtrochanteric fractures. Fixation that is too
strong when using a DHS plate (1.95 mm) can lead to impaired re-
parative osteogenesis. Conclusions. The research will make it possi-
ble to determine a differentiated approach to treating patients with
transtrochanteric fractures of the femur. It will improve the effec-
tiveness of providing medical care to this severe category of patients.
Keywords: computer modeling; proximal femur fractures; stress;
metallo-osteosynthesis
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Xapakrepucrmka nikyBasbHOro npouecy
cepepn Naui€HTIB 3 nepesoMamMu CTErHOBOI KiCTKIN
Ha ™hi COVID-19

Pe3stome. AkmyanbHicme. Yxe 3 nouatky enigemii COVID-19 K B YKpaiHi, Tak i y CBiTi BUHMKIIA Npo6iema HafjaHHS
TPaBMaTONOriYHOI AOMOMOrN NOCTPaXAaNNM 3 TPAaBMATUUYHUMK YLLIKOLXKEHHAMM, Aka NOEHYBanacb 3 NOAIGHUMMN
npo6nemamu 3 MEANYHOI AOMOMOTOH0 iHILNM KaTeropism xBoprx. Crctema MapLupyTr3aLii nalieHTiB 3 nepenomamu
CTerHoBoi KicTky Ha Tni COVID-19 B enigemiuHuii nepiof 3anexHo Bifl TAXKKOCTI nepebiry A03BONMUTb OpraHisysaTtu
cucTeMy HaflaHHA MeUYHOT JONOMOrY TakUM MaLieHTam, Aka byae BiAnoBifaTh AK KafgpoBOMY, TaK i MaTepianbHoOMy
pecypcy, HeobXiaHVM /15 MOJONAHHA HAacNigKiB NaHAeMii. Memoto nocnigxeHHs 6yno npoaHanisyBati po3nogin na-
Lii€HTIB 3 Nepenomamu CTEerHoBoI KicTkn y nepioa enigemii COVID-19 Ta BU3HauMTK 3MiHK Y Nigxofdax fo iX NiKyBaHHA.
Mamepianu ma memoou. [Infi BUKOHaHHA HALLOro AOCAIAKEHHA HaMN PETPOCNEKTVMBHO NPOoaHaJsi3oBaHoO NiKyBaH-
HA 289 nauieHTiB 3 TPaBMOIO, AKI NPOXOAUNN CTalioHapHe NikyBaHHA y 2019-2021 pokax. Pesynemamu. KinbKicTb
onepaTMBHUX BTPyYaHb y MaLi€HTIB 3 nepesomMaMy NPOKCMMANbHOro BigAiny cterHoBoi KicTku (MBCK) 3HM3mnnacb
e Ha 2,8 %, Wo BKa3ye Ha BiACYTHICTb 3MiH y TaKTULi NiKyBaHHA NaLli€HTIB 3 Lli€lo NaTOMOri€l0 B enigeMiyHni nepi-
ofl. He Binbynocb 3miH y KiflbKOCTi MaLi€HTIB 3 Nepeniomamy AUCTaNbHOrO BifiAiny cTerHoBoi KicTku (BCK), ix KinbKicTb
B 06maBa focnigHi nepiogu 6yna ctanoto. OgHak B enigemMiyHmin nepiog 6yno BUABEHO 36iNbLUEHHA PiBHA onepaTyB-
HVX BTPyYaHb Y nauieHTiB 3 nepenomamu fiadizapHoro BCK. Mig yac COVID-19 Binbynocb 3MeHLLIEHHA KinbKoCTi no-
CTpaxkpanux 3 nepenomamu auctanbHoro BCK. MNig yac enigemii yactka nepenomis gnctanbHoro BCK 3meHwmnach Ha
6,0 %. Byno BusABneHo 36inbLUEHHA ONepaTUBHOT aKTVBHOCTI LOAO NaLieHTIB 3 nepenomamu guctanbHoro BCKy goko-
BigHOMy nepiogi. BucHoeku. Y nepiog COVID-19 36inblimnach KinbKicTb nauieHTis 3 nepenomamu NMBCK Ta BuABneHa
BiJCYTHICTb 3MiH y CTPYKTYpi JlikyBaHHSA NauieHTiB i€l kaTeropil. Mig yac enigemii COVID-19 He Biibynocb 3MmiH y Kinb-
KOCTi NauieHTiB 3 AgiadizapHUMK Nepenomamu CTEFHOBOI KiCTKY, X KilbKicTb B 061ABa fochigHi nepiogun 6yna ctanoto.
OpHak B enigeMiuHuni nepion 6yno BUABNEHO 36iNblUEHHA PiBHA ONepaTMBHUX BTPYYaHb Y NaLuieHTIB 3 nepenomMamu
niadizapHoro BCK. B enigemiuHni nepiog Bigbynocb 3MeHLWeHHA PiBHA MOCTPaX4anux 3 nepeniomMmamMmu JUCTanbHOTO
BCK Ha 6,0 % Ta 6yno BrABNEHO 36iNbLUEHHA onepaTMBHOI akTVBHOCTI LOAO MNaLliEHTIB 3 i€l KaTeropi.

Knrouoei cnoea: enigemis; COVID-19; nepenomm CTErHOBOI KiCTKM; NiKyBaHHS

Bctyn

30 ciung 2020 poky BcecBiTHSI oprasizaliisi 0Xopo-
HU 3/I0pOB’S oOrojiocwia crajgax kopoHasipycy 2019
(COVID-19) HaazBuuaitHOO CUTYyalli€l0 B rajly3i 0Xopo-
HU 3[0pOB’sl MixXKHApOIHOIo 3HauYeHH:, a 11 6epesns 2020
POKY — TaHaeMi€l0. Y 3B’ 43Ky 3i LIBUIKUM BUCHAXKECHHSIM
pecypciB OXOpPOHM 30POB’S SIK Ha HalliOHAJILHOMY, Tak i
Ha CBiTOBOMY pPiBHSIX OYyJIO BXUTO 3aXO[iB, 1100 MiHiMi-
3yBaTU PiBEeHb Mepenavi 3aXBOPIOBAHHS Ta HaJlallITyBaTH
pecypcu Tl TIPOJOBXKEHHST HaJlaHHSI JOTIOMOTH BCiM Tia-
mieHTaMm [1]. TpaBma 3aaUIIa€THCSI OCHOBHOIO NPUUYMHOIO
cMepTi 0c¢i0 BikoM Bix 1 1o 44 pokiB, 110 ITOTpeOy€e 3HAYHOI
YaCTKM JIIKapHSIHUX pecypciB i pinaHcyBaHHs. OOcar pe-

CypCiB, sIKi BUKOPHUCTOBYIOTh Y ITUX 3aKJanax, HalTpUKIIag
3aco0M iHAWBIAYyaJIbHOTO 3aXUCTY, MEIWYHI IPUIaau, JIIK1
Ta HeOOXiTHUI IIePCOHAI, MOXe 3HAUHO OOMEXUTHU JOCTYII
JI0 MEIWYHOI JOIIOMOTU Ta 3MiHUTH ii BapTicTh. [lepeaom
CTETrHOBOI KiCTKM BU3HAHO CBITOBOIO ITPOOJIEMOIO OXOPOHU
3M0pOB’s, i HOTo YacToTa 3pOCTaE yepe3 CTapiHHS Hace-
JieHHs [2]. O4iKy€eThCs, 110 KiJIbKiCTb MepeIoMiB CTETHOBOT
Kictku 3pocte 3 258 000 Ha pik y 2010 poui g0 458 000 Ha
pik y 2050 poui B Crionydyenux Lltarax. Takoxk o4iKy€eTb-
¢, o 10 2050 poky rimobaibHa KiJbKiCTh ITepeJIOMIB CTeT-
HOBOI KiCTKU mocsiTHe 4,5 MinbiioHa Ha pik [3].

Ha cworoani, xonu niku emnigemii COVID-19 munynu,
BCe OUTBIIE HACTAE PO3YMIHHS, IO 151 BeJIMUIe3Ha IIpoodiemMa
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MOXe B OyIb-sIKMif MOMEHT TTOBEPHYTUCH. YK€ 3apa3 3po-
3ymino, mo naHgeMis COVID-19 crana HOBUM eTaIioM JIJjist
CHCTEeM OXOPOHU 3[0pOB’Sl YCiX KpaiH, /e peECTPyBAJIN BU-
MaJ Ky 3aXBOPIOBAHHS Ta CMePTi NallieHTiB [4]. Y Garatbox
KpaiHax CBITY BimOysach 3MiHa y (piHAHCOBMX Ta KaIpOBUX
pecypcax, mepernpo@iTioBaHHS 3aKJIaiB OXOPOHU 300POB’ ST
y 0araToJIi>KKoBi iH(peK1IiiTHi cTallioHapH, 110 3HAYHO 3MEH-
IIMJIO MOXKJIMBOCTiI OXOPOHHU 310pPOB’SI B HalaHHI MeIUYHOI
JIOTIOMOTY TMallieHTaM iHIux Kateropiii. Cepen Takux ma-
LIEHTIB y Mepury 4epry BiAMivaauch TPaBMATOJOTIUHI IO~
cTpaxJaJi 3 mepesloMaMHt KicTok [5]. Yxke 3 moyartky emine-
Mii 9K B YKpaiHi, Tak i y CBiTi BAHMKJIA TTpoOieMa HalaHHS
TPaBMAaTOJIOTiYHOI TOTTOMOTHY TTOCTPaXKAaIUM 3 TpPaBMaTU4-
HUMM YIIKOMKEHHSIMU, SIKa TMOEIHYBaJach 3 MOTIOHUMM
MpobJieMaMu 3 MEAMYHOIO JOTIOMOTOI0 HEMPOXipypriuHUM,
TOpaKaJbHUM, YPOJIOTIYHUM Ta iHIIIMM KaTeropisM XBOPUX
[6]. Came TomMy po3pobKa ameKBaTHOI yHi(iKoBaHOI Mpo-
TOKOJIBHOI CXeMU JIIKyBaHHSI MOCTPaXKIAINX 3 TIepeIoMaMu
crerHoBoi Kictku Ha T1i COVID-19 € nocuth ckiagHum
3apaa”HHgIM. Ha Hairy nymKy, cuctema mMaplipyTu3allii ma-
LIIEHTIB 3 MepesioMaMu cTerHoBoi KicTku Ha Tii COVID-19
B eIigeMiYHUIi Iepioa 3a71eXXHO Bil TSLKKOCTI Iepediry 10-
3BOJINTh OPTraHi3yBaTU CUCTEMY HadaHHS MEIMYHOI JOIO0-
MOTU TaKMM TIallieHTaM, sika Oyne BiIMOBiZaTH SIK Kaapo-
BOMY, TaK i MaTepiaJIbHOMY pecypcy, 110 HEOOXimHWA st
MOJO0JaHHST HACHIAKIB 1i€i emigemii. OnHaK MUTaHHS, SIKi
BUHMKAJIM T/l Yac enifeMii, He oTpMMaIy BilMOBIii miciist
1i 3akiHueHHs1. Cepel HUX: SIKi MAlliEHTA TTOBUHHI JIiKyBa-
THUCH Yy CTalliOHapi ITiI 9ac emimeMmii, SIKi BUITaOKKA Ta TUIIA
TepeIoOMiB MOBUHHI ONEPYBATUCh, a SKi IMiaTaBaTUCh KOH-
CepBaTMBHOMY JIiKyBaHHIO, ¢ MeXa, KOJM IOTPiOHO BHU-
YyiKyBaTH B JIiKyBaHHi niepesomy y nauieHTta 3 COVID-19?
VY 1ux nuraHp, 9K i 6araThox iHIIMX, TTOKM 1110 HEMAE Bil-
noBigeit. OCHOBHOIO LIJLIIO Y HalaHHI MEAUYHOI JOIOMO-
TW MOCTPaXJAINM 3 MEePeIOMaMK CTETHOBOI KiCTKM Ha TJIi
COVID-19 6yno 36epekeHHs eriieMiYHOTr0 KOHTPOJTIO HaJl
CUTYAIli€I0 3 MAKCUMAaJIbHO SIKICHOIO MEIUYHOIO JOTOMO-
TOI0 TPAaBMATOJIOTIYHUM XBOPUM. Y IIbOMY AOCIiIKEHHI MU
BUCBITJIVUIM PE3YJIBTATU BIIACHUX JIOCTIKEHb, SIKi HaIrpaB-
JIEHi Ha BUPILIEHHS 11i€i CEepIiO3HOT MPOOJIEMHU.

Memoro namoro mocimimKeHHST OylIO TpoaHai3yBaTh
PO3IIOiT TAIliEHTIB 3 IMepeJIoOMaMM JOBIMX KiCTOK HMKHIX
KiHLiBOK y niepion enigemii COVID-19 Ta Bu3HauuTH 3mi-
HU Y Tiaxoaax 10 iX JIIKyBaHHSI.

Marepianu Ta meToan

s BUKOHAHHSI HAILOTO JOCHTIDKEHHST HAMU DPETPO-
CIEKTUBHO MPOAHATi30BaHO Pe3y/IbTaTh JiKyBaHHs 289 na-
LIEHTIB 3 TPABMOIO, 1110 POXOAWIN CTalliOHAPHE JIIKyBaHHSI
y KuriBchbKiif MichbKiit KITIHIUHIM JTiKapHi ITBUIKOI METUIHOL
noromoru 3 2019 o 2021 pik. ITomkokeHHsI CTETHOBOT
KicTKM Oysio BUSIBJIEHO y 153 Talli€HTiB, 110 CTAaHOBUJIO
52,9 % 3araabHOTO MacuBy. 3 METOIO SIKICHOTO aHaNi3y (hak-
TUYHOTO MaTepialy JOCHTIIKEHHs HaMu OYyJI0 TIPOBEIEHO
PO3IIOAI MAaCUBY BUBUCHHSI Ha IPYIIU BiAIIOBIIHO M0 Yaco-
BOTO MPOMIXKY, KOJTM BUHUKIJIO TPaBMAaTUIHE YIITKOIKEH-
Hs1, Jlo mepiioi rpynu Oy/au BiIHECeHi MmocTpaxKaali, TpaB-
MyBaHHS$ sikux HacTano 3 01.03.2020 o 01.03.2021, To6T0
mig yac nanaemii COVID-19. ¥ nepiy (OCHOBHY) Tpymy

OyJi0 BigHeCeHO 65 BUIMAAKiB IMEPeJOMiB CTETHOBOI KiCT-
K1 Ha i iHdikyBanHss COVID-19, mo cranosuio 42,5 %
3arajqbHOr0 MacuBy. J1o n1pyroi (KOHTPOJIBHOI) TPYIH YBiii-
i 88 BUMAIKIB MepeioMiB CTETHOBOI KiCTKU, 110 OyJIu
niarHoctoBaHi y Tepmind 3 01.03.2019 mo 01.03.2020, To6T0 Y
IIOKOBiTHMI TIepion. Y BiTHOCHOMY 3HaUY€HHi aOCOJIIOTHOTO
ITOKAa3HMKA LI¢ CTAHOBWJIO 57,5 % 3arajibHOro Macusy. Y J10-
CJIKeHHI U1 BUBHAYEHHsI KJTiHIKO-HO30JI0TiYHOI XapaK-
TEPUCTUKHU MOLIKOMXEHDb Yy TNauieHTiB 3 COVID-19 Hamu
OyJI0O BUKOPUCTAHO 3arajlbHONPUIHATY Kilacuikallito Te-
penomiB AO/ASIE. JlocimkeHHsI TTPOBOIMIN BiAITOBIZHO
1o ymoB [enbciHebkol aekiapauii 3a cxsaieHHs Kowicii 3
nutaHb eTuku [AHY «lleHTp iHHOBaLlitHUX METUYHUX TEX-
HoJjoriit HAH Ykpainu» (mpotoxkon Ne 7 Bin 17.04.2020 p.).
Yci obcTexeHi mianucanu 100poBiibHY iHOOPMOBaHY 3ro-
Iy Ha y4acTb y AOCJiJXeHHi. YciX mauieHTiB, siki Opanu
YJacThb Y HaIlIOMY OOCJiIKEeHHi, 00CTeXXYBaIM IIJIsSI BU3HA-
yeHHs1 HasiBHOCTI COVID-19 3a noromoroto nabopaTopHoO-
T0, PEHTIeHOJIOTIYHOr0, COHOrpahiyHOro Ta iHIINUX METO-
IliB 1IarHOCTUKMU.

Cmamucmuyny 00po6Ky oTpuMaHuX Pe3yJbTaTiB Mpo-
BOAWJIM 3a IOMOMOTrOI0 HermapamMeTpuyHuX METOMdIB CTa-
TUCTUYHOTO aHasi3y. BpaxoByloun 4uceNbHiCTh O3HAK, 1110
aHaJIi3yI0ThCs, Ta HEOOXiTHICTh 3a0€3MeUYeHHsT OMHOMAaHIT-
HOCTI pe3y/JbTaTUBHUX IMOKA3HUKIB, ISl 3[ilICHEHHS KO-
PEKTHOTO ITOPIiBHIHHS HaMM OyJia oOpaHa MeTOIMKa o0pa-
XyBaHHS KoedillieHTa MoJiXOpUIHOTO TTOKa3HUKa 3B SI3KY,
o 3ariportoHoBaHa K. [TipcoHowm.

Pesynbratn

Cepen maii€eHTIB OCHOBHOTO MAacCHUBY IIE€PEJIOMU IIPO-
KcuMaJibHOro Bimminy crerHoBoi Kictku (IIBCK) Oynu
BUABJIEHi y 18 Bumaakax, 1o craHoBuio 27,7 % maHoi Ko-
roptu. Y 62,5 % naitieHTiB OyJu BUSIBJICHI MOIIKOIKESHHS
tuny A,y 37,5 % — nomKomKeHHs TUTTY B, a omKomKkeH-
Hst Turty C He BUSIBIsUTMCH. OniepaTBHE JIiKyBaHHS OyJ10
BUKOHAHO Yy 6 BUTIaaKax, 1o cTaHOBUIIO 75,0 % maHoi Ko-
roptu. Y 25,0 % Bumaakis OyJjia peKOMEHIOBaHa KOHCEp-
BaTMBHA TaKTUKa JIiIKYBaHHSI.

Cepen MailieHTiB KOHTPOJIbLHOTO MAaCUBY MOIIKOIKEH-
Hs [IBCK 6yno BusiBneHo y 19, mo craHosuio 21,6 %
naHoi Koroptu. [lolmKomKeHHsS TUIy A peecTpyBau B
44,4 % nauieHTiB, CTUILKHU X MaJIM MTOLIKOIKEHHS TUITY B i
11,2 % — nomkomkeHHs tuy C. OmniepaTuBHe JTiKyBaHHS
OyJ1I0 BUKOHAHO Yy 7 MALi€HTIB, 110 ctaHoBWIO 77,8 % KO-
roptu. Pernri 22,2 % nauieHTis 3 epeiaomamu [1BCK 6yi1o
3aMPONOHOBAHO KOHCepBaTUBHE JiKyBaHHs. Ha puc. 1 Ha-
BEJIEHO PO3MO/iJI METOIB JIiKyBaHHS Cepell MalliEHTIB Ma-
CHBY criocTepexkeHHs 3 momkomkeHHssMu [TBCK.

AHani3 naHux puc. 1 BKa3ye Ha 30iIbIIIEHHS YaCTKH T1e-
penomiB [IBCK y nepion mangemii COVID-19. Briamae B
OKO BiZICYTHICTb 3MiH y CTPYKTYpi JIiKyBaHHSI TaIli€HTIB i3
nowmkomkeHuamu [IBCK y nepion emimemii COVID-19.
KinpkicTh omepaTMBHUX BTpPyYaHb y LIeil Ilepiof 3HU3M-
Jach smiie Ha 2,8 %, 110 BKa3ye Ha BiICYTHICTh 3MiH y
TaKTUIII JiKyBaHHS MAlLi€HTIB 3 1Ii€l0 IATOJIOTIE€I0 B €Ili-
neMiyHMi nepioa. BiacyTHicTh 3MiH y MeToaax JIiKyBaHHS
nauieHTiB 3 nepesomamu [IBCK y nmannemiunuii nepion,
Ha Hally IyMKY, Ma€ aeKiabka mpuuuH. Cepea HUX OCHO-
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BHOIO € TSKKIiCTb MALli€HTIB 3 TAKMM BUIOM TPaBMYBaHHSI,
HasIBHICTb CYIYTHBOI MATOJIOTii Ta HEOOXiMHICTh IMIBUIKO
MOOiizyBaTH LMX rnailieHTiB. [TojixopuyHuii aHai3 rmoka-
3aB, 110 HaBeJIeHi MOJIOKEHHST 3HAXOASAThCS Y MeXKax IOJIst
BiporimHocTi (%2 15,3 > %st 6,0; p < 0,05).

V 25 nauieHTiB OCHOBHOTO MacHUBY OYJIO BUSIBJIIEHO IIe-
pesioM miacdizapHoro Binminy cterHoBoi Kictku (BCK), 1o
BilIOBigaI0 TMOIIKOMKEeHHIO 32 3a kiacugikauiero AO/
ASIF ta cranoBwio 38,5 % koroptu. Y 20 3 Hux (80,0 %)
Oy BUSBJIEHI MOLIKOMKEHHS Ty A, a'y 5 (20,0 %) —
tuny B. Ilig yac eminemii COVID-19 y 20 3 HuX npose-
JIEHO OIepaTUBHE JIiKyBaHHS, 110 cTaHoBMIO 80,0 % wiei
koroptu. 20,0 % malieHTiB OyJI0 3aITPONIOHOBAHO KOHCEP-
BaTUBHe JiikyBaHHs. Cepef MalieHTiB KOHTPOJIBHOI TPYITN
nomkomkeHHs miadizapaoro BCK 06yno BussiaeHo y 34,
o ctaHOBUJIO 38,6 % BUMAIKiB. Y KOHTPOJIbHOMY MacHBi
oIepaTUBHE JIIKyBaHHS OyJIO IpOBeIeHO y 28 Ialli€HTiB,
mo craHoBuio 75,0 % xoroptu. KoHcepBaTMBHE JiKy-
BaHHs OyJI0 MmpoBeneHo y 6 mamieHTis (25,0 %), mo 6yno
MOB’s13aHO 3 KaTerOpUYHOIO BiIMOBOIO XBOPUX Bill orepa-
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TUBHOTO JIiIKYBaHHSI Ta HasiBHICTIO Y HUX ITPOTUIIOKA3aHb
IO OTlepaTUBHOTIO BTpydaHHs. Ha puc. 2 HaBeneHO po3ITo-
IIiJT METO/IIB JIIKYBaHHSI cepeJl MallieHTiB MacUBY CITOCTEPE-
JKEeHHSI 3 MOIIKOMKeHHsIMU AiadizapHoro BCK.

SIk BUmHO 3 maHux puc. 2, mig yac emigemii COVID-19 He
BiIOYJIOCH 3MiH Y KiJIbKOCTI MAlli€EHTIB 3 TiepeioMaMu miadi-
3apHOTIO BiIAily CTETHOBOI KiCTKH, iX KiJIbKiCTh B 00MIBA 10-
cinHi nepioau Oyna cranoro. OgHaK B emigeMiyHui Iepio
OyJ10 BUSIBJIEHO 30LIbIIEHHS PiBHS ONEpaTUBHUX BTPyYaHb
y nauieHTiB 3 nepeinoMamu niadizapHoro BCK. Ile mosic-
HIOETBLCSI TUM, IO Cepel MalieHTIB 3 mepeJoMaMu niadi-
3apHoro BCK ta COVID-19 npioputeTHoto OyJa 1mBuaka
MOO1Ti3allis MALliEHTIB Yepe3 MOXKJIMBE MPUETHAHHS TiTOAM -
HaMIYHUX YCKJIaHEHb Y LIUX JOCUTb TSDKKUX Malli€eHTiB. SIK
MoKa3aB MOJIiXOPUYHUI aHai3, HaBe/IeHi MOJIOKEHHS 3Ha-
XOISATHCS 11032 MeKaMU TToJIsT BiporimHocTi (y2 5,7 < st 6,0;
p <0,1), 1o BKa3zye Ha BIUIUB iHIIUX (haKTOPiB.

B ocHOBHOMY MacHBi XBOpHX 3 IepeIOMaMU TUCTaTbHO-
ro BCK 6y1o 33,8 % koroptu. 3 Hux y 25,0 % 6ys0 BusiBie-
HO TOIIKOKEHHS TUIY A, Y 50,0 % — MOILIKOIKEHHST TUITY
Biy pewrru — tumy C. Yei 100,0 % nauieHTiB 3 mogiGHUMMI
MNOLIKOKeHHsIMU aucTtanbHoro BCK Gynu mpooriepoBaHi.
'V KOHTPOJIbHOMY MaCHBi IAIliEHTIB 3 MepeJOMaMU IUCTATb-
Horo BCK 6yro 35, o cranosuio 39,8 % koroptu. Ilepe-
JIoMU TUITY A Oyiv BUsiBIIeHi y 46,2 % maliieHTiB, Tuny B —y
46,2 % ta tunty C — y 7,6 % nauientis. Po3smonin meTonis
JIIKYBaHHS Y KOHTPOJIbHOMY MaCHBIi TTOPiBHSIHO 3 OCHOBHUM
MacHBOM € JIeII0 iHImMM: ¥ 76,9 % maltieHTiB 6y10 mpoBe-
JIEHO OIepaTUBHE JTiKyBaHHS, a 'y 23,1 % — KOoHcepBaTUBHE
JIiKyBaHHS. Po3monin MeTomdiB TiKyBaHHSI XBOPUX 3 TIEpEIo-
mamu auctanbHoro BCK HaBeneHo Ha puc. 3.

ITin yac enigemii COVID-19 BinOynock 3MeHIlIEeHHS PiB-
H$1 ocTpaxaanux 3 nepeaomamu aucraabHoro BCK. Tak,
i yac emiIeMiyHOro repioay piBeHb MEPeOMiB AUCTaIb-
Horo BCK 3meHmmBest Ha 6,0 %. AHati3 TaHUX, HaBeIEHUX
Ha puc. 3, nokasas, 1o min yac emnigemii COVID-19 6yno
BMSIBJICHO 30UIBIIIEHHS OMEePaTUBHOI aKTUBHOCTI 11010 T1a-
ieHTIB 3 lepesioMamu nuctaabHoro BCK. Sk mokasas mmosmi-
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XOPWYHUIA aHaJTi3 TaHNX, HaBEIEH] ITOJIOKEHHS 3HAXOIATHCS
y Mexax ToJis BiporimHocTi ()2 6,03 > st 6,0; p < 0,05).

O6roBopeHHsA

Ilin gac marmemii COVID-19 y ¢BiTi mOMIiTHI MacOBUIA
30ili TpaBMAaTOJIOTiYHUX OIIepalliii y Ialli€HTIiB 3 TIepeaoMa-
M. OCHOBHMM MiIXOIOM OLIBIIOCTi XipypriB-OpTOIIEIiB
OyJ10 30epeXeHHsI pecypciB JiKapHi, 3HMXXEHHs PU3UKiB
BHYTpillIHbOJTiKapHsIHOT iHdekii, sik-or COVID-19, i 3a-
XHUCT CBOIX CIiBPOOITHUMKIB i KOJIET BiJl 3apaXkeHHSs BipycoM
[8]. TepemomMu CTErHOBOI KiCTKM y MAIiEHTIB, BU3HAYCHUX
sk COVID-19-no3uTuBHI, He3aJexXHO Bil TOTro, 4u OyIun
BOHU iH(DiKOBaHi y mepenornepauiiiHoMy 4u Tiicisiornepa-
LilfHOMY TIepionax, MalTh 0araTOCUCTEMHUI BILIUB, 110
poOUTH Tepebir omepalrii, ImiciasonepaLiiiHui JOTJISIA Ta
micasioniepauiiiHy peadiiTalilo CKJIamHIIMMKM Ta Majo
nporHozoBaHumu [9]. [MopiBHSIHO 3 HeiHbiKOBaHUMHA Tia-
Li€EHTaMM BOHM MiIJAIOThCS OLTBIIOMY PU3HUKY SIK PO3BU-
TKy yCKJIagHeHb, TaK i cMepTi. HemonaBHi mocmimkeHHs
nokazanu, o no3utuBHuit craryc COVID-19 € Hesa-
JIEXKHUM TMPEeIUKTOPOM CMEPTHOCTI MAlli€HTIB i3 Mepeso-
MoM cterHoBoi Kictku [10]. Jlani, 3i6pani K.C. Wang Ta
cniBabT. (2020), TpoaeMOHCTPYBaIM, 110 BiMHOCHUM pu-
3UK MiC/sI0NepaliiHOl CMEPTHOCTI Y MO3UTUBHUX Malli€H-
TiB i3 COVID-19 nopiBHsIHO 3 HeiH(}iIKOBaHUMU TalliEH-
TaMM CTaHOBUB 5,66 (95% NI 4,01-7,98; P < 0,001) [11].
VY perpocneKTMBHOMY 0araTOLIEHTPOBOMY IOCiIKEeHHI
T.J. Oputa ta cniBaBt. (2021) BUSIBUIU, 1110 CMEPTHICTb
MAali€HTIB i3 meperomMoM cTerHoBoi Kictku tTa COVID-19
uepe3 120 mHiB pi3ko 3pocia i craHoBuia 63 potu 17 %
y nauieHtiB 6e3 COVID-19 (p < 0,01). Kpim Toro, nari-
eHTu 3 COVID-19 Oyu noB’si3aHi 3 OLIbIIO0 TPUBATICTIO
nepeOyBaHHS B JIiKapHi, OUIBIIOI0 KiJIBKICTIO roCIiTaniza-
Liii y BiAAiJIeHHsT iHTEHCHMBHOI Tepallii Ta BULLUM PU3UKOM
rnepionepaniiH1X YCKJIaAHEHb MTOPIBHAHO 3 MalliEHTAMU 3
HeraTuBHUM ctatrycom COVID-19 [12].

7151 CKOpOUYEHHST TPUBAJIOCTI IepeOdyBaHHS B JiKapHi Ta
MOAAJIBIIOT PAHHBOI BUMTMCKU TALIEHTIB y 0araTbox JiiKap-
HSIX TIPUIAHSUIM PillICHHSI TIPO TTPUCKOPEHUI 1IJISIX HAaHHSI
JIOTIOMOTH TIalliEHTaM 3 TepeioMaMU CTErHOBOI KiCTKU. Y
KpaiHax i 3aKj1ajjax OXOPOHU 3[I0POB’sl, JIe PECypCH ISl Op-
TOIIeAWYHOI Xipyprii Ta iHTEHCUBHOI Tepartii Oy cKopode-
Hi, KOHCEpBaTUBHE JIiKyBaHHSI BillirpaBajao CBOIO POJIb Y ITO-
TOYHIM cuTyauii min yac manmewmii [ 13]. K. Iyengar ta criiBaBT.
(2020) pexoMeHayBaIu KOHCepBaTUBHE JiKyBaHHS SIK IIPio-
PUTETHUI MeTOJ /151 OiIBILIOCTI TPaBMATOJIOT T YHUX XBOPUX,
30KpeMa 3 repesioMaMy CTerHOBOI KicTku [14].

[Hy4KiCcTb i TMHAMIYHICTb Y TUIAHYBaHHI Ta BUOODI JIiKy-
BaHHS € 0COOJIMBO BaXKJIMBUMU Y TALIIEHTIB 3 TIepeJIOMaMK
crerHoBoi Kictku Ta COVID-19. Ipy nipuiiHSTTI pitlieHHs
Mpo XipypriuHe BTPYYaHHSI CJiJl BPaxXOBYBaTH 3arajibHUit
CTaH i TSLKKICTh KOPOHABIpYCHOI iH(eKIIii y Talli€eHTa, pu3uK
XipypriyHoro BTpy4YaHHS SIK IUIS IMTAIliEHTa, TaK i IS Tep-
COHAJIy B IMO3UTUBHUX BUIIAAKaX, a TAKOX PU3MK Tiepeaadi
iH(exii iHmmM nauieHTam B JikapHi [15]. P. Kumar Ta cmi-
BaBT. (2020) BUCIOBUIM OYMKY, 1110 MALli€EHTU 3 IePEIOMOM
CTETHOBOI KiCTKHU, SIKIIIO BOHM MalOTh iHIIIi OCHOBHi 3aXBO-
PIOBaHHS, SIKi MOXYTb ITPU3BECTHU 10 TPUBAJIOTO MepedyBaH-
H$I B JIIKapHi, MOXXYTb 30UIbIIIMTU HMOBIpHICTh Mepeaayi iH-

(bexuii MeAMUHUM TTpalliBHUKAM Ta iHIIMM TatieHTam. Kpim
TOTO, Y JIIOIEH MOXUJIOTO BiKY CITOCTEPIra€ThbCs BUIIMEA pi-
BeHb CMEPTHOCTI, MOXIIMBO, Yepe3 CIabIIy iMyHHY CUCTEMY,
110 TAKOX CITPUSIE IIBUIIIIOMY IIPOTPeCyBaHHIO BipyCHOI iH-
exuii. Takum unHoM, mig yac cnanaxy COVID-19 portinb-
HO PeTeIbHO OLIIHUTY TAli€EHTIB JIITHHOTO BiKY (3 KPUXKIUMU
repeaoMaMu) IS XipypridyHOro BTpyYaHHsI, 11100 3aXUCTUTH
cebe Ta MeIUYHUX MPALiBHUKIB, sIKi X 00CIyroByIoTh [16].

Cepen OCHOBHUX IUTaHb € BUOIp ONTUMAJIBHOTO Yacy JIst
BUKOHAHHSI OMepaTUBHOIO BTpy4yaHHs. Jlesiki aBTOpU BKazy-
I0Tb Ha MEePIIOYEProBiCTh cTabiTizallil mepeaomy, 1o, y CBOIO
yepry, MoJIIIye nepedir iHdekiiitHoro nporecy [17]. THii
HayKOBLIi, HaBIaKH, iHILIiOIOTh ITPeBatoBaHHS iHPEKIIiHHOTO
TPOLIECY HaJl TPABMAaTUYHUM i TIOB’SI3yIOTh HETAaTUBHI pe3yJib-
TaTH JIIKYBaHHSI caMe 3 HECBOEYACHUM TPOBEICHHSIM OTepa-
TtuBHOTO BrpydyaHHs [ 18]. J.M. Mufoz Vives Ta criiBasr. (2020)
Y CBOEMY TIOBIIOMJIEHHI HAroJIONIYIOTh, 110 MPOBEIEHHS Ha-
BiTb MaJIOiHBa3MBHOIO OIIEPAaTUBHOIO BTPyJYaHHS Ha KiCTKax
CKeJleTa IMPU3BOAUTH 10 MOTipIIeHHS nepediry iHgeKiiitHoro
MpoLIECY Ta PO3BUTKY KPUTUYHMX a00 HeOaKaHUX YCKIIad-
HeHb [19]. D.G. Le Brun Ta criiBaBT. 1OBOJSITD, 1110 U151 BUOO-
Py ONTUMAJILHOTO Yacy ONepaTUBHOIO BTPYYaHHsI MOTPiOHO
B3SITH 10 YBaru (bakTopu, 1110 XapaKTepu3ytoTh iHPEeKLIiHHUIT
TPOLIEC, SIK-OT PiBHi IMTPOKAIBIIUTOHIHY, C-peakTHBHOTO OiJika
Ta IHIII, III0 MOXKe BKa3aTH Ha CTailo iH(EKIIITHOTO ITPOIIECY.
ABTOpPM PEKOMEH/IYIOTh BUKOPUCTOBYBAaTH TWHAMIUHUIA Ha-
IJIS171 i BUKOHAHHS BiICTPOYEHOI orepallii micisi crabimizarii
iH(eKIIiiTHOTO ITpo1iecy. He MeHII BaskiMBUM € MUTAHHS IIPO
KOPEKIIiI0 MeIMKAMEHTO3HOI Teparlii, CIIpsSIMOBAaHOI HA 3MEH-
IIEHHSI CUCTEMHOI 3aIlajJIbHOI BIiOITOBiIi Ha KOPOHABIPYCHY
iHdekuito COVID-19 npu BuGOpi yacy onepaTMBHOTO BTPY-
yanHs [20]. M.B. Malas ta cniBaBt. (2020) HaroyJomIyIoThe Ha
MoTpedi neperyisiay MpodiIaKTUKU TPOMOOTUYHUX YCKJIaI-
HEHb, 1110 € JIOTIYHUM, 3BaXal0YM Ha 3HAYHMIA BiICOTOK TPOM-
003iB y MallieHTIB Lii€] Kateropii [21].

Benuky KilbKiCTh MATaHb BUKJIMKAE BUOIp KOHCEpBa-
TUBHOTO YU OTIEPATMBHOTO METOAY JIIKyBaHHSI TIEPEIOMiB
y nauieHTiB 3 COVID-19. Jlesiki aBTOpU NPOTIOHYIOTH BU-
0ipKOBY TaKTHKY, KOJU TIPU HAWMEHIIii1 MOXIMBOCTI Tie-
pPeIOMU JIIKYIOThCSI KOHCEPBAaTUBHO Ta XBOPUI HATpaBJisi-
€ThCsI HAa amOyaTopHe JiKyBaHHs. [lpu Haromi oco6ucti
KOHCYJIbTallil MalliEHTIB 3aMiHIOIOTbCA Ha TeleMEIUYHi
(000B’SI3KOBO 3 BIAMOBiAHOIO JOKyMeHTalli€). OcobucTi
Bi3UTU MAILIEHTIB 10 KJIiHiKM1 110 MOXJIMBOCTI CKACOBYIOTh-
cs1. OCcoOJIMBO 11€ CTOCYETHCS MAlli€EHTIB 3 BiImaJeHUX Bil
TPaBMATOJIOTIYHOTO LIEHTPY PETiOHIB [JI1 3HMXKEHHS TO-
LIMPEHHS Bipycy MixX perioHamu [22].

J11s1 BMEHILIEHHSI KiJIbKOCTi OCOOMCTUX Bi3UTIB 10 KJIiHi-
KU HEOOXiTHi OTJIsII OOMEXYIOThCSI TAKUMU BUTIAAKAMU:

— roctpa TpaBma;

— Oe3rocepenHili KOHTPOJIb ITiCIsT OIepallii 11l 3HATTS
IIBIB (SIKIIO HE 3aCTOCOBaHi IIBM, 1110 PO3CMOKTYIOTHCS,
a0o0 HIXTO iHIIMIA HE MOXeE IX 3HATH);

— KOHTPOJIb MOJIOXKEHHS yJIaMKiB IMPU KOHCEPBATUBHO-
My JIiKyBaHHi IIepeIoMY;

— BUCOKMI MOTEHLIINHUI pU3UK YCKIIaTHEHb;

— BUNAAKM, KOJIU 3MiHA PEXUMY HaBaHTAXEHHS Ha
KiHIIiIBKY Macolo TiJla 3aJeXUTh Bill JaHUX PEHTTeHOTrpaM
a00 nmoTpedye 3HATTS (TiNcoBOi) MOB’SI3KU.
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0.S. Atik (2020) mocuTh apryMeHTOBaHO JOBOIUTD, 1110
MPOBEJEHHSI onepallii y HeCTIpUSTIIMBUM mepiof nepediry
KOPOHAaBipyCHOI iH(eKIIii 3HaYHO TIOTipIIy€e pe3yJbTaTh
JIIKyBaHHSI TIOPiBHSIHO 3 KOHCEPBATUBHUM METOIIOM JIiKy-
BaHHs nepenaoMiB [23]. L. Dupley Ta cmiBaBt. (2020), Ha-
BMaKH, JOBOMASTH, 110 BUKOPUCTAHHS KOHCEPBATMBHOTO
METO[IY JIIKyBaHHSI ITIepeJIOMiB He € ONITUMAaJIbHIM BUOOPOM
TaKTUKHU, OCKIJIbKY MAILliEHTH CTAlOTh MaJlo MOOIJTbBHUMMU Ta
HE 3IaTHi OO0 caMOOOCIyrOByBaHHS, IO MPU3BOAUTH 0
MiIBUILCHHS JIETAJILHOCTI 11i€l KaTeropii mauieHTiB [24].

Takum yMHOM, KOHCEpBAaTUBHUI Oe3omnepalliliiHuii Tepa-
MEeBTUYHMI MiIXia MOXKe 3a0€3MeUUTH aTbTePHATUBY Y JIiKY-
BaHHI TiepesioMiB T yac nmoroyHoi nanaemii COVID-19 (i,
MOXJIMBO, Mi3Hilie). Lle Moxke ctaTul 11st JTiKapiB Criocooom
JIIKYBaHHS OPTOTICIMYHUX TPABM Ha Mepiof MiKy MaHAeMii Ta
TOJIi, KOJIM BOHA MOXE MTOBEPHYTUCH 3HOBY. MOXJIMBO, KpU-
3a, TIOB’s13aHa 3 KOPOHABipycOM, Iajla HaM 1[I0 YHIiKaJbHY
MOXJTMBICTb TIEPEOCMUCTUTH Ta TIEPETJISTHYTH TPagUITiitHi
METOIM JIiKyBaHHsI IIepEIOMiB, 3 HEOOXiTHICTIO MiIBUIIUTHA
TOJIEPAHTHICTh A0 OIepallii 3 KOXXHUM BUMAAKOM IepeIoMy
KiHIiBKM. MU MOBMHHI YCBiTOMJIIOBATH, 1110 BCi MepeJOMU
HE 3aBXIM IOTPeOyIoTh orepallii, a KOHCepBaTUBHE JIiKy-
BaHHSI BCe 11I€ 3aliMae MeBHe Miclie B HAIlIOMY apceHati Ji-
KyBaHHS$I ITepeioMiB, 0COOIMBO Mif] Yac MaHaeMii.

BucHoBKM

V mepiog COVID-19 36inpmuiach KiJIbKiCTb TTalli€H-
TiB 3 mepesomamu [1BCK Tta BusiBieHa BiICyTHICTh 3MiH
Yy CTPYKTYPpi JIiKyBaHHSI TAlli€HTIB 11i€l Kareropii. [lix yac
enigemii COVID-19 He BinOynoCch 3MiH y KiJIBKOCTI maiti-
€HTIB 3 mepesoMamu miagizapHoro BCK, ix KiabKicTh B
o0uaBa JOCIiaHi mepioau Oyna cranoro. OaHaK B eIigeMiu-
HU1 Tiepion OyJIo BUSBIEHO 30iIbIIEHHS KiJIbKOCTI oTepa-
TUBHUX BTPY4YaHb y Malli€EHTIB 3 IepeoMaMu aiacizapHOro
BCK. ITix yac enigemii COVID-19 BinOynoch 3MeHIIIEHHS
YaCcTKHU TMOCTpaXaaaux 3 mepejsoMaMu auctaibHoro BCK
Ha 6,0 % Ta 6y/10 BUSIBJIEHO 30iIbIIIEHHST OIEPaTUBHOI aK-
TUBHOCTI III0JIO TTAIli€HTIB 1€l KaTeTopii.

Kondaikt inTepeciB. ABTopu 3asiBISIIOTH MPO BiICYT-
HIiCTh KOHQJIKTY iHTepeciB Ta BjacHOI (hiHAaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBI JaHOI CTATTi.

Buecok aBtopiB: [yp'es C.O. — KOHIIEIIisA, AU3aliH
IOCTiIXKeHHs, DOpMYBaHHSI BUCHOBKIB, pearyBaHHsI TeK-
cry; Ckobenko O.€. — 30ip Ta aHai3 (HaKTUYHOrO MaTe-
piajly JOCTiI>KeHHSsI, HAaITMCAHHSI TEKCTY.

Cnucok niteparypm

1. Coimbra R, Edwards S, Kurihara H, et al. European
Society of Trauma and Emergency Surgery (ESTES) recom-
mendations for trauma and emergency surgery preparation
during times of COVID-19 infection. Eur J Trauma Emerg
Surg. 2020 Apr 17:1-6. doi: 10.1007/s00068-020-01364-7.

2. American College of Surgeons Joint statement: road-
map for resuming elective surgery after COVID-19 pan-
demic. Available at: https://www.facs.org/covid-19/clini-
cal-guidance/roadmap-elective-surgery.

3. Kumar A, Haider Y, Passey J, Khan R, Gaba S, Ku-
mar M. Mortality Predictors in Covid-19 Positive Patients

with Fractures: A Systematic Review. Bull Emerg Trauma.
2021 Apr;9(2):51-59. doi: 10.30476/BEAT.2021.87742.
PMID: 34150914; PMCID: PMC8195830.

4. Candela V, Proietti R, Polizzotti G, Rionero M, Gu-
mina S. Three Years of COVID-19 on Orthopaedic Trauma;
Are We Going Back to Normality? Medicina (Kaunas).
2023 Aug 16;59(8):1464. doi: 10.3390/medicina59081464.
PMID: 37629754; PMCID: PMC10456244.

5. Ashford RU, Nichols JS, Mangwani J. Annotation:
The COVID-19 pandemic and clinical orthopaedic and
trauma surgery. J Clin Orthop Trauma. 2020 Apr 2. doi:
10.1016/j.jcot.2020.04.002.

6. Iyp’e C.O., Tanacienko I1.B., Ckobenko €.0.
BriuB XipypriuHoro JiikyBaHHSI y TAalli€EHTIB 3 Tepesio-
MaMU MPOKCUMAaJIbHOTO BiJUIiJTy CTErHa ITiJ yac TMaHaemil
COVID-19. BicHuk BiHHUIIBKOTO HalLliOHAJILHOTO MEAY-
Horo yHiBepcuteTy. 2022. T. 26. No 3. C. 418-422.

7. lannuzzi N, Lack W, Gee A, Chansky H. An Ortho-
paedic Department’s Response to the COVID-19 Health-
Care Crisis. Indirect and Direct Actions with Thoughts
for the Future. J Bone Joint Surg Am. 2020 May 5. doi:
10.2106/JBJS.20.00611.

8. Zhu W, Li X, Wu Y, et al. Community quarantine
strategy against coronavirus disease 2019 in Anhui: an eva-
luation based on trauma center patients. Int J Infect Dis.
2020 Apr 10;96:417-421. doi: 10.1016/.1jid.2020.04.016.

9. Song SK, Choi WK, Cho MR. Surgical intervention
in patients with proximal femoral fractures confirmed posi-
tive for COVID-19-a report of 2 patients [published online
ahead of print, 2020 Jun 5] Acta Orthop. 2020:1-4. doi:
10.1080/17453674.2020.177042.

10. Lim MA, Pranata R. Coronavirus disease 2019
(COVID-19) markedly increased mortality in patients
with hip fracture — a systematic review and meta-analysis.
J Clin Orthop Trauma. 2021;12:187-193. doi: 10.1016/j.
j€0t.2020.09.015.

11. Wang KC, Xiao R, Cheung ZB, Barbera JP,
Forsh DA. Early mortality after hip fracture surgery in
COVID-19 patients: A systematic review and meta-anal-
ysis. J Orthop. 2020 Nov-Dec;22:584-591. doi: 10.1016/j.
j0r.2020.11.012. Epub 2020 Nov 17. PMID: 33223732,
PMCID: PMC7670234.

12. Oputa TJ, Dupley L, Bourne JT, North West COVID
NOF Study Group. One Hundred Twenty-Day Mortality Rates
for Hip Fracture Patients with COVID- 19 Infection. Clin Orthop
Surg. 2021 Jun;13(2):135-143. doi: 10.4055/cios20286. Epub
2021 May 18. PMID: 34094003; PMCID: PMC8173233.

13. Massey PA, McClary K, Zhang AS, Savoie FH,
Barton RS. Orthopaedic Surgical Selection and Inpatient
Paradigms During the Coronavirus COVID-19 Pandemic. J
Am Acad Orthop Surg. 2020;28(11):436-450. doi: 10.5435/
JAAOS-D-20-00360.

14. Iyengar K, Vaish A, Vaishya R. Revisiting con-
servative orthopaedic management of fractures during
COVID-19 pandemic. J Clin Orthop Trauma. 2020 Jul-
Aug;11(4):718-720. doi: 10.1016/j.jc0t.2020.05.010. Epub
2020 May 16. PMID: 32425429; PMCID: PMC7228883.

15. Tripathy SK, Varghese P, Panigrahi S, et al. Thirty-
day mortality of patients with hip fracture during COVID-19

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

Tom 14, N2 4, 2024



OpwriHanbHi gocnipxeHHs / Original Researches

pandemic and pre-pandemic periods: A systematic review
and meta-analysis. World J Orthop. 2021 Jan 18;12(1):35-
50. doi: 10.5312/wjo.v12.i11.35. PMID: 33520680; PMCID:
PMC7814308.

16. Kumar P, Jindal K, Aggarwal S, Kumar V, Ra-
jnish RK. 30-Day mortality rate in hip fractures among the
elderly with coexistent COVID-19 infection: a systematic
review. Indian J Orthop. 2021 Mar 3:1-11. doi: 10.1007/
s43465-021-00386-6.

17. Haffer H, Schomig F, Rickert M, Randau T, et al.
Impact of the COVID-19 Pandemic on Orthopaedic and
Trauma Surgery in University Hospitals in Germany: Re-
sults of a Nationwide Survey. J Bone Joint Surg Am. 2020
Jul 15;102(14):e78. doi: 10.2106/JBJS.20.00756.

18. Hall AJ, Clement ND, Farrow L. IMPACT-Scot re-
port on COVID-19 and hip fractures. Bone Joint J. 2020;7:1-
10. doi: 10.1302/0301-620X.102B9.BJJ-2020-1100.R 1.

19. Munoz Vives JM, Jornet-Gibert M, Camara-Ca-
brera J, et al.; Spanish HIP-COVID Investigation Group.
Mortality Rates of Patients with Proximal Femoral Fracture
in a Worldwide Pandemic: Preliminary Results of the Spa-
nish HIP-COVID Observational Study. J Bone Joint Surg
Am. 2020 Jul 1;102(13):¢69. doi: 10.2106/JBJS.20.00686.
PMID: 32618917; PMCID: PMC7396221.

20. LeBrun DG, Konnaris MA, Ghahramani GC. Hip
fracture outcomes during the COVID-19 pandemic: early

results from New York. J Orthop Trauma. May 2020. doi:
10.1097/BOT.0000000000001849.

21. Malas MB, Naazie IN, Elsayed N, Mathlouthi A,
Marmor R, Clary B Thromboembolism risk of COVID-19
is high and associated with a higher risk of mortality: A
systematic review and meta-analysis. EClinicalMedi-
¢ine2020;29:100639. doi: 10.1016/j.eclinm.2020.100639
pmid:33251499.

22. Muse 10, Montilla E, Gruson KI, Berger J. Peri-
operative management of patients with hip fractures
and COVID-19: a single institution’s early experiences.
J Clin Anesth. 2020 Dec 1;67:110017. doi: 10.1016/j.
jclinane.2020.110017.

23. Atik OS. Elective surgeries during COVID-19 storm:
The best surgeon knows when not to operate. Jt Dis Relat
Surg. 2020;31(2):161-162. doi: 10.5606/ehc.2020.57893.
Epub 2020 Jun 18. PMID: 32584710; PMCID:
PMC7489150.

24. Dupley L, Oputa TJ, Bourne JT, North West COVID
NOF Study Group 30-day mortality for fractured neck of
femur patients with concurrent COVID-19 infection. Eur
J Orthop Surg Traumatol. 2020 Sep 4:1-7. doi: 10.1007/
$00590-020-02778-0.

OrpumaHo/Received 14.10.2024
PevieHsoBaHo/Revised 13.11.2024
[MouiiHSTO AC APYKY/Accepted 03.12.2024

Information about authors

Serhiy Guryev, MD, DSc, PhD, Professor, Deputy Director for Scientific Work of the “Ukrainian Scientific and Practical Center of Emergency Medical Aid and Disaster Medicine of the Ministry of Health of
Ukraine’, Kyiv, Ukraine; Laureate of the State Prize in the Field of Science and Technology; https://orcid.org/0000-0002-8332-2915
Yevgeny Skobenko, PhD, Head of the Department of the National University of Science and Technology “Center of Innovative Medical Technologies of the National Academy of Sciences of Ukraine”,

Kyiv, Ukraine; https://orcid.org/0000-001-8174-4033

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

S.0. Guriev', E.O. Skobenko?

'DZ “Ukrainian Scientific and Practical Center of Emergency Medical Aid and Disaster Medicine of the Ministry of Health of

Ukraine”, Kyiv, Ukraine

2DNU “Center for Innovative Medical Technologies of the National Academy of Sciences of Ukraine”, Kyiv, Ukraine

Characteristics of the treatment process among patients with hip fractures against
the background of COVID-19

Abstract. Background. Already from the beginning of the
COVID-19 epidemic, both in Ukraine and in the world, there was
a problem of providing trauma care to victims with traumatic inju-
ries, which was combined with similar problems with medical care
for other categories of patients. The system of routing patients with
hip fractures against the background of COVID-19 during the epi-
demic period, depending on the severity of the course, will allow to
organize a system of providing medical care to such patients, which
will correspond to both the personnel and material resources nec-
essary to overcome the consequences of this pandemic. The aim of
our study was to analyze the distribution of patients with femur frac-
tures during the COVID-19 epidemic and to determine changes in
approaches to their treatment. Materials and methods. To conduct
our study, we retrospectively analyzed the treatment of 289 trauma
patients who underwent inpatient treatment in 2019—2021. Results.
The number of surgical interventions in patients with hip fractures
decreased by only 2.8 %, which indicates the absence of changes in
the tactics of treatment of patients with this pathology during the
epidemic period. There were no changes in the number of patients
with diaphyseal femur fractures; their number was constant in both
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research periods. However, during the epidemic period, an increase
in the level of surgical interventions in patients with fractures of the
diaphyseal part of the femur was found. During the COVID-19 ep-
idemic, there was a decrease in the number of victims with frac-
tures in the distal part of the hip. During the epidemic period, the
rate of distal hip fractures decreased by 6.0 %. An increase in ope-
rative activity was found in relation to patients with fractures of the
distal part of the femur in the pre-operative period. Conclusions. In
the period of COVID-19, the number of patients with hip fractures
increased, and no changes in the structure of treatment of patients
in this category were found. During the COVID-19 epidemic, there
were no changes in the number of patients with diaphyseal hip frac-
tures, their number was constant in both research periods. However,
during the epidemic period, an increase in the level of surgical inter-
ventions in patients with fractures of the diaphyseal part of the femur
was found. During the epidemic period, there was a decrease in the
level of victims with fractures in the distal part of the thigh by 6.0 %,
and an increase in operative activity was detected in relation to pa-
tients from this category.

Keywords: epidemic; COVID-19; hip fractures
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AY «lhcmumym mpaemamonozii ma opmonedii HAMH Ykpainu», m. Kuie, Ykpaina

NMopiBHANbHNN aHaNi3 ePeKTNBHOCTI
KayganbHUX enigypanbHux 6nokap
i KombGiHoOBaHOI papmakonoriyHoi Tepanii
B NiKyBaHHi Nayi€eHTiB 3 ANCKOreHHNM 6onem
y nonepeky

Pe3stome. AkmyanbHicme. HatuyacTilwow nNpuUrHO0 XPOHIYHOrO HecrneumdiyHoro 6010 B MonepekoBomy Bif-
Jini xpebTa € AUCKOreHHUN 6ONbOBUI CUHAPOM — 42 % BuNafKiB. B apceHani cyyacHoi meanumHu cepep 6es-
NeyHUX MeTOAIB JTIKyBaHHS AUCKOreHHOro 6011b0BOro CUHAPOMY TPAAULINHO BUPI3HAIOTb ABa HaNPAMKU NiKyBaH-
HA — KOHCepBaTMBHMI i XipypriuHuii. EnigypanbHa 6nokaaa nocifae NpomMi>kHe MOOXKeHHA MiX XipypriyHumu i
KOHCEPBATMBHUMW METOLAMM NiKYBAHHS, OCKINIbKU MOXe OyTV TPaKTOBaHa i AK ManoiHBa3vBHa MaHinynauis, i Ak
AKTVBHUI TepaneBTUYHWI 3aci6. Mema pocnigxeHHs — NPOBeCTM NOPIBHANbHUI aHani3 eGeKTUBHOCTI NiKyBaHHSA
AncKoreHHoro 6onto nonepeKkoBoro BigAiny xpebTa meToaom enigypanbHux 6nokaa yepes hiatus sacralis i Kombi-
HoBaHOI dapMaKosoriyHoi Tepanii. Mamepianu ma memoou. Y [OCNigXeHHi XBOPi 3 XPOHIYHMM HecneynpiuHum
6onem y nonepekoBoMmy BigAaini xpebTa Oynu posnogineHi Ha ABi rpynu: rpyna enigypanbHux 6nokag — 36 (59,1 %)
nauieHTiB, AKMM BUKOHYBanu 1-2 enigypanbHi 6nokagm 3 nepiognyHictio B 1 TvxKAeHb (19 XiHOK, 17 Yyonosikis);
rpyna ¢papmakonoriyHoi Tepanii — 25 (40,9 %) nauieHTiB, AKi OTPMMYBaNiN KOMIMIEKCHE KOHCePBATVBHE NiKyBaHHA
npotarom 14 gHis. locnigKeHHA NpoBeAeHo B KAiHiui Xipypril xpe6Ta Y «IHcTUTYT TpaBmatosorii Ta optonepil
HAMH YkpaiHu» y nepiog 3 BepecHa 2023 poKy no xoBTeHb 2024 poky. OuiHKy pe3ynbTaTiB NPOBOAMAN 3 BUKOPUC-
TaHHAM Bi3yanbHoi aHanorosoi wkanu (BALL) i aHkeTn Oswestry. Pesynemamu. OuiHka ¢pyHKLiOHaNbHOTrO CTaHy
nicnAa NikyBaHHA NoKasana, Wo B MOMEHT OCTaTOYHOIo ONUTYBaHHA, Yepes 6 MiC., MO3UTUBHI 3MiHW 3 BiACYTHICTIO
byHKUioHanbHUX obmexeHb Bia3Hauanu 30 (83,3 %) nauieHTiB rpynu enigypanbHUX 6nokag i 8 (32 %) nauieHTis rpy-
nu dapmakonoriyHoi Tepanii. BucHo8ku. BukopuctaHHA enigypanbHuix 6510Kag 003BONAE ePpeKTVBHO 3MEHLWNTA
60NbOBMI CUHAPOM | MOKPALLUTY AKICTb XXUTTA NaLiEHTIB i3 XPOHIYHUM HecneundiuHnM 6onem y nonepekoBomy
Bigaini xpebTa Marke ofgpasy nicnia npouenypu (5-ta — 7-ma 106a) 3i 36eperkeHHAM epeKTUBHOCTI NPOTArOM YCbO-
ro eTany cnoctepekeHHs (4o 6 mic.).

KntouoBi cnoBa: kayaanbHi enigypanbHi 610Kaaw; AVCKOreHHNUI 601bOBUI CMHAPOM; GapMaKosoriyHa Tepanis

Bctyn

HaiimommpeHimoio nOpuYnHOI0  Hempale3gaTHOCTI
MAI€HTIB, MOJOOIIMX 3a 45 POKiB, BBAXKAIOThCS AereHe-
patuBHO-IUCTPOiuHi 3axBoproBaHHS XpebTa [1]. 3aro-
CTpPEHHS1 00JIbOBOTO CUHJPOMY B IOMEPEKOBO-KPUXKOBOMY
Bimmini xpeOTa, 3a TaHUMU Pi3HUX AOCIIIKEHb, IIIOPIYHO
BilI3HAYaIOTh 25 % MOPOCIOro HACEACHHSI, TOMi SIK TIPOTsI-
TOM YChOTO XXUTTS 3 TAHOIO MPOOBJIEMOIO CTUKAETHCS Malixke
85 % monysii [2, 3]. HaBeneHi cTaTUCTHYHI TaHi He 3a-
JIexXaTh Bil cTaTi, BiKy, nemorpadii Ta uiie He3HaYHO Bijl-
PI3HSIIOTBCS MiX JIIObMU Pi3HOTO POAY MisUTbHOCTI.

JlaHi eImimeMioNoTiYHNX IOCIIIKEHb MiATBEPIKYIOTh
TOM (hakT, 1110 OiTb TTOMEPEKOBO-KPUKOBOTO BifIiy Xpeo-
Ta € TJ100aJIbHOIO COLAIbHOIO IIPO0IEMOIO i 11 BUPIIICHHS
3aJIeKUTh Bill Pi3HOMAaHITHUX, i HE TUTbKA MEIUYHUX, YMH-
HUKiB. BiibIIicTh emizoniB 00110 B MONEPEKOBO-KPUIKO-
BOMY Binmii xpeOTa BUHUKAIOTh 03 Oyab-sSIKOI 3HAUyIIO1
MPUYMHU i MOXYTb CaMOCTIfHO MUHATX 0€3 BUKOPUCTaH-
HS JTIKYBaJbHUX 3aX0fdiB [4—6]. Y MeHIIii KiJbKOCTi BU-
MaJKiB 3arOCTPeHHs OOJI0 TMONEePEeKOBO-KPUXKOBOTO Bifl-
My xpeOTa Moxe OyTu Oibll cepiio3HUM i mepediratu 3
BUPaX€HUM OOJIbOBUM CHUHIAPOMOM HE TiIbKM B iJSTHIL
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MoIepeKy, ajie ¥ 3 ippamialiero B HWXKHI KiHIIiBKH, 3 T1O-
PYLIEHHSM YYTJIMBOCTI, PYXiB, a TaKOX 3 TOPYUIEHHSIM
(yHKIIil Ta30BUX OpraHiB. BuilieBkazaHi cCMMIITOMU BT -
BAlOTh Ha SIKiCTb XXUTTSI JJIOAWHU, MOXKJIMBICTh CaMOOOCTY-
TOBYBaHHSI, a TAKOX CIIPUSIOTH PO3BUTKY Pi3HUX TTCHXO-
HEBPOTUYHUX MOPYyIIeHb [7—11].

lomo mpupomHOro mepediry 000 B ITOMEPEKOBO-KPH-
>KOBOMY BifIiii XpeOTa OOBIMII yac e€TaJJOHHUMM BBaxKaau
nocnimkeHHs J. Coste Ta criBabT. |8, 12—14]. ABTOpHU 3a3Ha-
YWIM, 110 HaBiTh 0€3 3aCTOCYBaHHS OyIb-sIKOTO JIiKYBaHHS
CHUMIITOMU 0OJII0 B TMOMEpeKy 3HAYHO 3HIKYIOThCS uepe3
KiJlbKa TUXHIiB, a 4yepe3 3—4 Mic. MOBHICTIO PErpecyioTh.
OnHak y nofajbliioMy 0yjio I0BeJeHO, 110 3JIMIIeHUI 6e3
HaJIeXKHOTO JIIKyBaHHSI TOCTPUIA 00JIbOBUIA CUHAPOM Y TIOTIe-
PEKOBO-KPUXKOBOMY BilfIijTi XpeOTa 4yacTo MepexouTh Y Xpo-
HIYHMI i MOXKEe PELIMIVMBYBATH Y BUTJISIL SIK KOPOTKUX, TaK i
JIOBrOTPUBAIMX aTaK Pi3HOI iIHTeHCUBHOCTI [9, 14—19].

He3sBaxaioun Ha pi3HOMaHITHICTh HEBPOJIOTIYHUX PO~
SIBiB IeT€HepaTUBHOTIO YPaKeHHSI XpeOTa, IMPOBiTHUM € 00-
JILOBUM cuHApOM [5, 7]. Pa3oM 3 TUM eTioJIorist XpOHIYHOTO
00110 B TIOIIEPeKy Ma€ pi3Hi Teopii moxomkeHHs. JlereHe-
paiisi 1ucka, TprKa abo 3amajbHa peakllisi MOXYTh OyTU
MPUYMHOIO OOJILOBOTO CUHAPOMY B ITONIEPEKOBOMY BiATii
xpebTa. HailuacTiloo nNpuYMHOI0 XpOHIYHOTO HECIely-
¢iyHOrO 60JII0 B TOIEPEKOBOMY BiIiJli XpeOTa € IUCKO-
TeHHUI 001b0BUI cuHAPOM — 42 % Bunazaxis [3].

B apcenasi cyyacHOI MeIUIIMHU HEJOCTATHLO OJTHAKOBO
e(beKTUBHUX, YHiBEpCAIbHUX i OE3MEeYHUX METOMIB JIiKy-
BaHHS TUCKOTEHHOTO 0OJOBOTO CUHApoMYy. TpamuiiitHo
BUPI3HSIOTH JIBa HAMPSIMKM JIiIKyBaHHS — KOHCEpPBaTUB-
HUI i XipyprivHMUI.

EninypansHa 610kana (EB) mocinae mpoMixkHe 1moso-
JKeHHST MiX XipypriyHMMU i KOHCEPBAaTUBHMMU METOJaMU
JIIKyBaHHSI, OCKiJIbKM MOKe OyTH TpaKTOBaHa i SIK MaJoiH-
Ba3WBHA MaHIiMyJsLis, i IK aKTUBHUI TepaneBTUUHUI 3a-
¢i0, i e(heKTUBHICTb TOBeCHA B HU3LII TOCTiIKEHD [4].

Mema nocnimkeHHsT — TPOBECTU MOPIBHSIbHUIT aHa-
JIi3 e(eKTUBHOCTI JiKyBaHHSI TUCKOT€HHOTO OO0 TIoTe-
pekoBoro Binminy xpeota Meronom Eb uepes hiatus sacralis
i KoMOiHOBaHOI (hapmMaKoJIOTiYHOI Tepartii.

Marepianu Ta meToan
Monynayia

V mpoBeneHe BiIKpUTEe KOHTPOJIbOBAHE MOCIiIKEHHS
Oys1o BimibpaHo 61 marieHTa 3 XpOHIYHUM HecTeuMiaHIM
6oJsieM y TornepekoBomy Bimmimi xpedra (31 vososik i 30

KiHOK), SIKi OTpUMYyBaJIM aMOyJIaTOpHE JIiKyBaHHS. Yci na-
LIEHTU 0 3BEPHEHHS B KIIIHIKY OTPUMYBaJIM HeCUCTEMa-
TUYHE KOHCepBaTUBHE JiKyBaHHs. [TatieHTn Oynm obcre-
JKeHi KJIiIHIYHO, HEBPOJIOTIYHO i J1abopatopHO. OCHOBHOIO
CKaproio Ialli€HTiB OYB XpOHIYHUI1 OiJIb Y TTOIIEPEKOBOMY
Bimmini xpeOTa, IO MOCHIIOETHCSI B TOJOXEHHI CUITIN
i Mpu 3MiHi MOJIOXEeHHS Tina, i/abo 6iib, 110 ippamitoe B
HUWXHI KiHIIiBKU.

JlocnimkeHHsT TPOBOIMIN B KJIiHilli Xipyprii xpeoTta 1Y
«IHctutyT TpaBmarosorii Ta opronenii HAMH Ykpainu» y
niepion 3 BepecHs 2023 poky 1o xkoBTeHb 2024 poky. Y nociti-
JDKEHHI MauieHTy Oy po3noiieHi Ha ABi rpynu: rpyna Eb
(emimypanbHi 61mokanu) — 36 (59,1 %) nauieHTiB, SIKUM BU-
konyBanu 1—2 Eb 3 nepionnuHicTio B 1 TvzkneHs (19 KiHOK,
17 wonogikiB); rpyna ®T (dhapmakooriuna Tepartist) — 25
(40,9 %) xBopwmX, SIKi OTPUMYBaJIM KOMILJIEKCHE KOHCEepBa-
THUBHE JIiKyBaHHS IpoTsroM 14 mHiB (Ta6:. 1). BikoBwuii mia-
IMa30H Ha MOMEHT JOCJIiKeHHs cTaHoBUB y rpy1i Eb Bim 34
1o 51 poky (41,5 = 6,7 poky), y rpymi ®T — Bix 22 go 52
pokiB (39,4 * 6,5 poky). CepenHiii MOKa3HUK TPUBATIOCTI
3aroCTpeHHs1 00JboBOro cuHapomy B rpymi Eb cranoBuB
4,41 £ 0,51 mic., y rpymi @T — 5,20 £+ 0,82 mic. (p > 0,05).

JlocmimkeHHsT 0yJ10 BUKOHAHO 3TiIHO 3i CTaHIApTOM,
KU BUKIaneHuit y [enbciHehKiil neknapailii BcecBiTHBO1
MeAMYHOI acowialii «ETUYHI 3acagu NMpoBeIeHHsI HayKo-
BUX MEIAMYHMX AOCTIMKEeHb 3a y4yacTio JoauHu». [lepexn
MPOBEJACHHSIM OCIIIIKEHHS BiJl yCiX y4aCHUKIB OYJIO OTpU-
MaHO JAOOPOBUIBHY 3rofy Ha y4yacThb B MOCJIIXKEHHI Ta 3a-
TPOTIOHOBAHE JIIKyBaHHSI.

Memooduka enidypanbHux 6510kad

Micue in’ex1iii, a came hiatus sacralis, 0OpOOJISIN 3TiTHO
3 MIpaBUJIAMU AHTUCENTUKU. YBEJIEHHS CMiHAIbHOI TOJIKU
Spinocan niametpom G22 3aiiicHioBanu mig Kyrom 30° mio-
IO TUTOLIMHY TIKipH. TTicsst MpoXomkKeHHST M’ IKUX TKAaHUH
(miamKipHOi XXUPOBOI KJIITKOBUHM) Bil3HAyaau BiguyTTs
MpOoBaJy, IMiC/sl YOro 3MiHIOBaJIM KYT BBEICHHS TOJKHU 10
15° i BBogumm 1i e Ha 1—2 cM BrIuO. 3a JOTIOMOTOIO TOJI-
KU B €TilypajJbHUIi TIPOCTip BBOAWIN 3—5 MJI KOHTPACTHOT
pevyoBuHU (Omnipac 200) i npoBoAMIN (DIFOOPOCKOTIIYHUI
KOHTpoJb. Ilicast minTBepmKeHHS MOJOXEHHS B CITiIy-
pajbHOMY IpocTopi BBOAMAM cyMiir 19 mu 1% nimokainy
Ta 1 M1 6etameTaszony. KinbkicTh po3unHy 06’emoM 20 M
BBaXKaJIU IOCTATHBOIO /IS TOTO, 11100 MOBHICTIO 3aIOBHUTU
eninypaJiIbHUIl MPOCTIpP IOMNEPEKOBO-KPUKOBOIO BiLIily
xpeoTa.

Tabnuys 1. Xapakmepucmuka i po3nodin xeopux Ha 2pynu Eb i ®T 8ionoeioHo 00 nposedeH020 8Mpy4aHHA

MapameTpu F'pyna EB Fpyna ®T p
. . . 41,5+6,7 39,4+6,5 N
Bik, pokie, M + SD (Min-Max) (34-51) (22-52) > 0,05
YHornosiku 17 (47,2) 14 (56)
Cratb, n (%) - 0,54**
XKiHKM 19 (52,7) 11 (44)
R’Apﬂesalglcm 6011b0BOr0 CMHAPOMY B CMUHI, MiC., 441 + 0,51 520+ 0,82 > 0,05
ODI po nikyBaHHs, %, M + SD 33,80 = 6,32 38,10 = 5,11 > 0,05*

Mpumimku: * — eu3HayeHo 3a donomozoio t-kpumepiro Cmorodenma; ** — eusHavyeHo 3a donomozoio U-kpumepito MaHHa — Yim-

Hi, *** — gusHayeHo 3a donomozoio Kpumepito Qiwiepa; ODI — Oswestry Disability Index.
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Jns nauientiB rpynu OT Oyso npu3HaueHO JiKyBaHHS
Y BUTJISIIi BHYTPIIITHBOM SI30BUX iH’ e€Kitt 75 mr/3,0 mut nu-
k1odeHaky Hartpito 1 pa3 Ha a00y, 5 AHIB, 3 MOJATBIIOID
3aMiHOI0 Ha TabyetoBaHy (opmy 50 mr mo 1 TabueTui 2
pa3u Ha 100y, 10 nHiB, a Takox Tosmnepu3oH 150 mr 1o 1
Tabnetui 3 pasu Ha goOy, 10 mHiB. Kpim Toro, BuKopuc-
TOBYBJIM BHYTPIIIIHHOM SI30Bi iH €KIIii 2 MJI PO3YUHY, 11O
MiCTUTB TiaMiHy rigpoxiopumay 100 MT, mMipuAOKCUHY Tiapo-
xsopuay 100 mr, nianokob6anaminy 1000 mkr 1 pa3 Ha 100y,
5 IHiB 3 MOJAJIBIION0 3aMiHO0 Ha TabJieToBaHy (popMy OeH-
dotiaminy 100 mr, mipugokcuny rigpoxiaopumy 100 mr mo
1 Tabserwi 2 pa3u Ha 100y, 10 ni6. TakoxX peKoMeHIyBaIu
BUKOPHMCTAHHSI TTONIEPEKOBOTO OPTONEIUYHOTO KOPCeTa.

Vei npouenypu EB mpoBommmm am6ymaropro. [ToBTop-
HE CITOCTepeXKEeHHS B IMHaMIlLli TpOBOAWIN Yyepe3 S—7 1i0
TTiCJIsT 3aBepIIeHHSI KypCy KOHCEPBAaTUBHOTO JTIKyBaHHS Y1
OCTAaHHBOI iH’€KIIii, a TaKOX uepe3 1 i 6 MicsLiB Tics Jii-
KYBaHHSI.

Memoou docnioxkeHHs

KinpkicHy Ta sIKiCHY OLIiHKY 00JIbOBOTO CUHAPOMY MPO-
BOJIMJIM Ha OCHOBI Bi3yasibHOI aHaysoroBoi mkanu (BAILLL)
0010 3TiAHO i3 3araJbHOMPUUHATUMU TIpaBUaaMu. s
OLIIHKY CTYMEHS MOPYIIEHHS XUTTEMISNIBHOCTI, 3yMOBJIe-
HOTO MaTOJIOTi€I0 XpeOTa, BUKOPUCTOBYBAJIM aHKETYBAHHSI
3a Oswestry Disability Index (ODI). 1Hnexc BiTHOBIIEHHS
(IB), sikumii xapakTepu3ye CTYIiHb BiTHOBJIEHHSI TTiCJIs1 KOH-
CepBaTUBHOTIO JIiIKyBaHHsI, OYB pO3paxoBaHU JJIsI KOXKHO-
ro mnatieHTa yepe3 7 ai0, a TakoxX uepe3 1 i 6 MicsLiB miciist
MPOBEIEHOTO JIIKyBaHHSI.

_ ODI do nikyearHns — ODI nicns nikyeanus
- ODI 0o nikyeaHHA

1B x 100.

3MiHM B CY0’€KTMBHUX CHUMIITOMAX ITCJIsI JIIKyBaHHSI
i Ha eTarax CIoCTepeXeHHs Oyiau KilacugiKoBaHi TaKUM
YUHOM:

— 1006puii pesynbraTr — IB > 40 %;

— 3am0oBinbHMI pesyasraT — IB =21-40 %;

— He3anoBibHUN pe3yabraT — B < 20 %.

CmamucmuyHi Memoou 0ocnio)eHHsA

CratucTuyHy 0OpOOKY pe3yJIbTaTiB IIPOBOIMIN 3a H0-
OMOT o0 IIpuKIagHuX nporpaMm Microsoft Excel i Statistica
8.0 (StatSoft Inc.). BuzHaueHO: KiJbKicTh BUOIpOK (n);

cepenHe apudmernuyHe 3HaueHHs (M); aucnepcio (S2);
cepenHboKBaapaTuyHe BinxuieHHs (SD). [1pu ctatuctuy-
HOMY aHaJli3i BiAMiHHOCTi 3HaYeHb Y TTOPiBHIOBAHUX TPY-
Max OLIHIOBAIM 3 ypaxyBaHHSIM OCOOJUBOCTEl 0OpOOKU
JAHWX 3a IOTTOMOTOIO SIK TTapaMeTPUIHUX (TTapHUT KpUTe-
piit CThIofeHTa), TaK i HermapaMeTpuIHuX (KpuTepiii MaH-
Ha — YiTHi) KpuTepiiB. HasBHICTb 3B’ 13Ky MiX DOCITiIXKY-
BaHUMU MMOKa3HUKAMU BUBYATIM 3a TIOTIOMOTOI0 KPUTEPIilO
®dimepa. O6panuii piseHb BiporigHocTi P Binmosigas 95 %,
a MPUMHATUI piBeHb CTATUCTUYHOI 3HAYYIIOCTI CTAHOBUB
0,05 (p =0,05).

Pesynbratn

JuHamika pesyabTaTiB JIiKyBaHHS 1O Ta TIC/Isl BTPY-
yaHb, BimoOpaxkeHux B oiiHLi 3a BAIIl ta ODI, nonaHa B
Tab. 2.

Ouinka naHux (pyHKIiOHATbHOTO OOCTEXXEHHS Malli€eH-
TiB IO BTpy4YaHHS MoKa3aja, 110 TPyl He MaJi Biporim-
HHUX BiIMiHHOCTe 3a MOKa3HUKaMU TPUBAJIOCTi 00JIOBOTO
cuHapoMy B criuHi (p > 0,05), BupaxeHOCTi 00110 B CITMHI
(p > 0,05) Ta ODI (p > 0,05, Tadmn. 2).

BiporizHum BBaXKaqu 3MEHIIEHHSI 00JbOBOTO CHUHIPO-
My 3a BAIII Ha 3 Ganu ta Ginbiue. Tak, y rpymi Eb yepes
5—7 ni6 micns 6aokamu 33 (91,6 %) nmalieHTH Bim3HaYaIN
perpec 60OJBOBOrO CHHAPOMY B Mexax 3—6 cm 3a BAIII
(p <0,05). Cepenniit mokasHuk 6osto 3a BALL 3mMeHImBCst
34,16 £ 1,10 cM 10 0,68 £ 0,50 c™m (p < 0,05) mopiBHSAHO 3
MePBUHHUMMU TaHUMHU B Mexkax rpyru. Y rpymi @T 9 (36 %)
TAali€HTIB Bif3HAYAJIA perpec 00Ib0BOT0 CUHIPOMY B MexXKax
3—6 cm 3a BAI (p < 0,05), cepenniii mokasHUK 0OJIIO 3a
BAII 3smenmmBes 34,4 + 0,9 cm o 3,3 £ 0,9 cm (p > 0,05)
MOPiBHSIHO 3 TIEPBUHHUMU JAaHUMHU B MeKax TPYIIH.

Yepes 1 Micslb Micasi IPOBEASHOIO JiKyBaHHS 100puUit
pesynbrat 30epirascst B 32 (88 %) mauientiB y rpymi Eb
(0,8 = 0,4 cm) i criocTepirasoch MOIMIIEHHST pe3yIbTaTiB
y rpyni @T y 18 (72 %) nattienTis 3a mokasHukamu BAILI
(1,1 £0,6 cM (p < 0,05) mopiBHSAHO 3 IEPBUHHUMU JaHUMU
B MexXax rpynu). [1pu MiXrpyrmoBomy MOpiBHSIHHI pe3yJib-
tat 3a BAII BiporimHO He BiIpi3HSUIUCH, 1110 TOBOPUTH
npo ineHtTuuHy edpexruHicTb EB i ®T uepes 1 Micsup mic-
JIS TIPOBEICHUX BTPyYaHb.

Yepes 6 MicsLiB Imicasi MPOBEAEHOIO JIIKyBaHHS J10-
Opmii pesynbrar 30epirascsa B 31 (86,1 %) marienTa B rpy-
mi Eb (BAIII 0,8 £ 0,3 cm) i 10 (40 %) marwieHTiB rpymnu

Ta6nuysa 2. Pesynemamu nikyeaHHa epynu Eb i apynu @T Ha emanax cnocmepex<eHb

MapameTpu pyna EB Fpyna ®T p
o nikyBaHHs 416 +1,10 4,4 +0,9 > 0,05
BALLL om Yepes 7 gHiB NikyBaHHA 0,68 + 0,50 3,3+0,9 < 0,05*
Yepes 1 mic. 0,8+04 1,1+0,6 > 0,05
Yepes 6 mic. 0,8+0,3 1,9+0,5 <0,05*
o nikyBaHHs 33,80 + 6,32 38,10 + 5,11 > 0,05
DI, % Yepes 7 OHiB NikyBaHHA 10,30 = 4,32 28,30 + 2,21 < 0,05*
Yepes 1 mic. 12,30 + 3,33 17,80 + 4,31 > 0,05
Yepes 6 mic. 11,1 +4,1 30,10 = 3,12 < 0,05*

Mpumimku: 0aHi HaéedeHo y 8u2na0i M + SD, * — eusHa4yeHo 3a donomozolo t-kpumepito CmorodeHma.
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OT (BAI 1,9 £ 0,5 cm), npu MiXTpynoBoMy IMOPiBHSIHHI
pesynsratu 3a BALL BiporigHo BigpizHsmuch (p < 0,05),
1110 BKAa3y€ Ha HECTIiKICTb (hapMaKOJIOTiUHOTO JIiKYyBaHHSI
B rpyni @T y moBrorpuBaiii MepcreKTUBI i aHAJOTiYHY
CTiiiKicTh epekTuBHOCTI mpouenypu Eb.

OuiHka TOpyIIeHHS XUTTEMISUIBHOCTI B ITAlli€EHTIB 3
60J1eM B TIOTIEPEKY, MPOBEIEeHA 3a JOTIOMOTOI0 OTTUTYBAJIb-
HuKa Oswestry, TIoKa3aja: yepe3 5—7 1i6 micisa 61okaau 30
(83,3 %) nauienriB rpynu EB BigzHavyanu BiporigHe mo-
aimreHHs npotu 7 (28 %) nauienTtis rpynu @T 3 Bimmo-
BimHuMu mokasHukamu (10,30 £ 4,32 % i 28,30 £ 2,21 %
y rpyni Eb i ®T BianosinHo, p < 0,05). Yepes 1 mic. mo3u-
TUBHMIA pe3ysIbTar BinzHavyanu 34 (94 %) maiieHTd rpynu
EB nipotu 18 (72 %) xBopux rpynu DT, y akux crocTepi-
rajoch BiporimHe MoKpalleHHs 3a maHumu aHketn ODI
(12,30 + 3,33 %1 17,80 + 4,31 %, p > 0,05).

Y MOMEHT OCTaTOYHOIO OMUTYBAHHS (4epe3 6 Mic.) To-
3UTUBHI 3MiHM 3 BiICYTHICTIO (DYHKIIOHAIbHNX OOMEXKEHb
Bimsnavamu 30 (83,3 %) mauienriB rpynu EB i 8 (32 %)
xBopux rpynu OT. [TpoBeaeHUit aHaTIi3 BKa3y€e HA HECTili-
KicTh (papmakosioriuHoro JikyBaHHs B rpymi ®T i iioro
€(eKTUBHICTb JIUIIIE B KOPOTKOCTPOKOBIM IepCcreKTUBi (10
1 Mic.) y mauieHTiB, siki o0paiu hapMaKoTepario.

BukopuctanHuss Eb no3Bosisie ebeKTMBHO 3MEHILIUTU
0O0JILOBMII CUHIPOM i MOKPAIIUTH SIKiCTh XXUTTS Malli€HTIB
3 0oJIeM y CITMHI MaliKe ofpa3y ITicis mpouenypu (5-ta —
7-mMa 1006a) 3i 30epexeHHsSIM e(hEeKTUBHOCTI TPOTITOM
YCBOTO €Tary CIOCTepeXeHHs (Mo 6 MicalliB). OTpumani
pe3yabTaTH JI03BOJISTIOTh HaM CTBEPIKYBATH, 110 Kaylaib-
Ha emigypajbHa 0J0Kama Ma€ mpiopuTeT nepen papmako-
JIOTIYHMM JIIKyBaHHSIM.

O6roBopeHHsA

XpoHiuHU# Hecnielu@iyHuii 0ib y MONepeKOBOMY Bil-
nini xpe6ta y 42 % BWNanKiB Mae TUCKOTEHHMIA XapaKTep
[3]. UncneHHi qoCmiIKeHHs HaMarajucsl OLliHUTH edek-
TUBHICTb €TilypaJbHUX iH €KIIii1 Y MAIiEHTIB i3 XpPOHIYHUM
00J1eM Y TTOTIEPEKY.

V. Murakibhavi, A. Khemka [4] ouiHtoBanu eheKkTUB-
HICTb KayJaJdbHUX eMigypaJibHUX iH €KIIii, 1110 MiCTITh
Mperapar MiClIeBOrO aHeCTEeTHKA i CTepOinu, y IPyIIi Imalli-
€HTIB i3 XpOHIYHMM 0O0JIeM Yy MOIEepeKy i paauKymiToMm. 3a
pe3yJbTaTaMH JOCIIKEeHb aBTOPIB, SIK Y KOPOTKOCTPOKO-
Biif, TaKk i y TpuBamiiii (1o 6 Mic.) MepcreKTUBi KaymaabHi
emigypajbHi iH €KIIil, 110 MiCTSITh MiCLIEBUII aHECTETHUK i
cTepoinu, Oyau Oiabll e(peKTUBHUMMU, IIBUAIIE TisIv i 1a-
BaJIv OiTblIIe TOJIETIIEHHS CUMIITOMIB 00JIIO, HiXkK KOHCep-
BaTUBHE JIiKyBaHHS.

M.B. KBacHilpkuii Ta crmiBaBT. [2] Tpu aHai3i pe-
3yabTaTiB 3acTocyBaHHsI Eb y mamieHTiB 3 IMCKOTeHHUM
0O0JIbOBUM CUHJPOMOM Bif[3HAUYWJIM BipOTiAHY TiepeBary
3aCTOCYBaHHS EITiypaJIbHOTO BBEIEHHSI TOPMOHAJIBHOTO
npenapary MOPIBHSHO 3 KOHCEPBATUBHUM JIiKyBaHHSIM.
Ipyma mamienTiB, skum npoBoguin EB, mana BiporimHo
Kpallli pe3yJbTaTh JIIKyBaHHS depe3 6 Mic.

J. Zhang Ta cmiBaBT. [6] Y CBOeEMy MeTaaHaTi3i MIAIILIN
BUCHOBKY, 110 eMiaypajibHi iH €KIIil CTepOidiB Maau 3Ha-
YHY €(EeKTUBHICTh Y IOJIETIIEHHI 0010 B MOIEPEKOBOMY
Bimmini xpeOTa, imriacy, CIpUYMHEHOIO IUCKOTeHHUM 00-

JIeM, TPUXKEI0 MixKXpeO1IeBOro 11cKa, y KOpOTKOCTPOKOBIl
i cepeTHbOCTPOKOBII TIEPCIIEKTUBI i 3MEHIITUIN BUKOPUC-
TaHHsI OMIOiiB MpM ilriaci, TOAi SIK 3HAYHUX TOKPAIEeHb
(byHK11i1 ypaxkeHOi KiHIiBKY HE CTIOCTEPIrajioch.

S. Yang Ta cmiBaBT. [7]| miALJIM BUCHOBKY, IO CITiIy-
pajibHi OJIOKagW 3i CTEPOITHMMU IIpernapaTaMM € OilbIn
e(eKTUBHUMU TSI MOJIETLIEHHSI OOMI0 B IIONEPEKOBOMY
Bimmini xpeOTa, HiXK KOHCEpBAaTMBHi METOAM JIiKyBaHHS,
MpU KOPOTKOCTPOKOBOMY (110 1 Mic.) i cepemHbOCTPOKOBO-
My (1—-3 mic.) nepioni cnoctepexkeHHs1. OnHaxk 1ei epekT
He 30epiraBcsi MpU TPUBAIOMY CITOCTEpEXeHHi (6 Mic. i
OinbIe).

Opnak H.J. Choi ta cniBaBT. [9] y cBoeMy MeTaaHai3i
MIWIILTA BUCHOBKY, IO eMigypajibHa 0JioKaaa He 3MeHIIye
KIiJIbKICTh TAIli€EHTIB, SKi MEepEeHeCIn XipypriyHe BTpyvaH-
Hsl, 4yepe3 6 MicsIiB Mmicis iH €Kil TOPiBHSIHO 3 KOHCEp-
BaTUBHUM JIIKyBaHHSIM, iH’ €KIIi€I0 Tu1aiie00 ado iH’eKITie0
B iHIIIE Miclie.

R.A. Lewis Ta cmiBaBT. [21] BUsIBUIU, 1110 3aCTOCYBaHHS
eMinypaJlbHUX iH €K1l CTepoiniB e(heKTUBHO 3MEHIINIO
BUKOPHMCTAHHSI OITiOIMiB cepel Malli€HTIiB 3 paauKyJIiTOM.
Lleit BUCHOBOK 10JJaTKOBO MiATBEPAUB €(PEKTUBHICTb €ITi-
IypaJdbHUX iH’ €KL CTepOimiB y JIiKyBaHHI paauKYyJiTy i
MPOJAEMOHCTPYBAB, 10 JAOCITHYTE TOJETIIEHHS 000 He
OyJIO JuIIe pe3yJbTaTOM BUKOPMCTAHHS OITioiniB. Xoya
JIOBrOTPUBAJINI eheKT IMOJIETIIeHHs 0O0JII0 Bifl eImiaypaib-
HUX iH €K1} CTepOoifiB Mir OyTH HE3HAYHUM, 3MEHILIEHHSI
BXXMBAHHSI OTIOIiB OMIOCEPEIKOBAHO BILIMHYJIO Ha edek-
TUBHICTb 3HEOOTIOBAHHS.

3a ganmmu A.T. Slominski [5], cTrepoinu IpomeMOH-
CTPYBaJI YyJIOBY 3MaTHICTh 3MEHIIYBAaTH 3armajieHHsI, Tie-
PeIIKOIKATH MOSIBi iMyHHOI Ta MATOJIOTiYHOI iMyHHOI Bin-
MOBiAi, 3MEHIIIyBaTX HAOPSIK i IMOJIETIIYBaTU KOMIIPECiIO
HEepBOBUX KOpiHLIB. OTXe, iH €KIIIT CTepOi/iB € KUTTE3AAT-
HUM BapiaHTOM JIiKyBaHHSI paauKyJiiTy. Pe3yabraTty 1boro
MOCITIIKEHHs MOKa3alu, 10 MOPIiBHIHO 3 eMigypalbHOI0
iH €KIII€I0 MiCLIEBMX aHECTETUKIB a00 (hi3i0JI0TiYHOTO PO3-
YUHY BUKOPUCTAHHS CTEPOIliB ISl eMilypaibHOI iH €KIIil
3a0e311euyBajio 3HaUHe MOJIETIIeHHs] 00110 B KOPOTKO- i
CepeTHbOCTPOKOBII MEPCITEKTUBI, X04a 3 YaCOM Iei e(heKT
3MEHIITYBaBCs.

Pesynpratu  Hamoro [OOCTIMKEHHS MiATBEPIKYIOThH
pe3yabTaTi HaBEOEHOTO MeTaaHasli3y IIOA0 HEeCTIMKOCTi
¢apMaKoJIOriYHOro JIiKyBaHHS IIpU OOJIi B CIIMHI i HOro
e(eKTUBHOCTI JIMIIE B KOPOTKOCTPOKOBIl MEPCIEKTUBI 10
1 micsaus. Bukopucranust Eb no3BoJisie e(heKTUBHO 3MeH-
LIUTU OOJILOBUI CUHIPOM i MOKPAIIUTH SIKiCTh XKUTTSI Ma-
LIIEHTIB 3 00JIeM y CIMHI Malike ofpasy 3i 30epekeHHIM
e(eKTUBHOCTI MPOTITOM 6 Mic.

Ob6mexncenns docaioncentns. OOMEXEHHSIM 1IbOTO J0-
CJIIIKEHHS € BiTHOCHO HEe3HAYHMI IIepioj CIIOCTePEKeH-
H$, 1110 Ha 1IbOMY €Talli He BIUIMHYJO Ha Pe3yJibTaTu J10-
CJTiI>KEHHSI.

BucHoBKM

Bukopucranuss Eb no3Bossie eeKTUBHO 3MEHILMTU
0O0JILOBUI CUHIPOM i TIOJIIIIUTHU SIKiCTh KUTTS Malli€HTIB
3 00JIeM y CIMHI Maitke ofapasy micis npoueaypu (5—7-i
JICHB) 3i 30epekeHHIM Pe3yabTaTy MoHa 6 MicsuiB. AHa-
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JIi3 HAIIUX JOCTiIKeHb ITOKa3aB, 110 yepe3 6 MiCsILIiB Mmics
MPOBENEHOT0 JIiKyBaHHS AOOpUil pe3ysbraT 30epiraBcst y
86,1 % namientiB y rpymi Eb (BAILI 0,8 = 0,3 cM) i 40 %
mamienTiB y rpymi ®T (BAII 1,9 + 0,5 ¢m), 1110 BKa3ye Ha
HECTINKICTh (papMaKOJIOTITHOTO JIiKyBaHHS B JOBIOTPHUBA-
Tt mepcrekTuBi. OTpuMaHi pe3yJabTaT! T03BOJISIOTh HAM
CTBEPIXYBaTH, 110 KaymajdbHa eligypajbHa 0JoKama Mae
npioputeT nepea papMaKoJIOTiYHUM JIiKyBaHHSIM.

BignosinnicTs mocuimkeHHs eTMYHUM Hopmam. Ily-
OJikallisl JaHuX, OAepXKaHMX il 4Yac IpoBeneHHs 0io-
MEIUYHOTO MOCJiIXKEeHHsI, BinOyBajiacsl BiIMOBIZHO OO
MPUHLMITIB 610eTUKHM Ta 3aKOHOJABUMX HOPM i BUMOT 1110~
JIO TIPOBEICHHSI OiOMEeIUYHUX IOCTiIKeHb, a came: [enb-
cincbkoi gexnapatii (2000), Koncruryuii (1996) ta 1lu-
BiJTbHOTO Kozekcy YKkpainu (2006), OcHOB 3aKOHOIABCTBA
VYkpainu npo oxopoHy 3mopoB’s (1992), 3akoHy YKpaiHu
«[Ipo indopmaiiito» (1992) (i3 3MiHamMu Ta AOMOBHEHHSI -
MU, BHeceHUMHM cTaHoM Ha 01.12.2021).

®DinaHCcyBaHHsI Ta KOH(JIKT iHTEpeciB. ABropu 3as1B-
JISIIOTh PO BiICYTHICTb (DiHAHCOBOI MiATPUMKM IIPU OTPHU-
MaHHi pe3yJIbTaTiB i HallMCaHHi JaHOI CTaTTi.

Bnecok aBTopiB. Yepsatiok M.C. — Bifbip MmaiieHTiB,
KOHIICTILIiSI Ta JAM3aiiH JOCIIIKEeHHsI, aHayli3 OTPUMaHMX
NMaHuX, HanmucaHHs Tekcry; Dimenko S1.B. — koHuemnist
Ta IM3aifH TOCTIIKEHHST, aHaJTi3 OTPUMaHUX TaHUX.
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Comparative analysis of the effectiveness of caudal epidural blocks and combined
pharmacological therapy in the treatment of patients with discogenic low back pain

Abstract. Background. The most common cause of chron-
ic nonspecific pain in the lumbar spine is discogenic pain syn-
drome — 42 % of cases. In the arsenal of modern medicine,
among the safe methods of treating discogenic pain syndrome,
two areas of treatment are traditionally distinguished — conser-
vative and surgical. Epidural block (EB) occupies an interme-
diate position between surgical and conservative treatment me-
thods, as it can be treated as a minimally invasive manipulation,
as well as an active therapeutic agent. The purpose of the study
was to conduct a comparative analysis of the effectiveness of trea-
ting discogenic pain in the lumbar spine using epidural blockades
through the hiatus sacralis and combined pharmacological thera-
py. Materials and methods. 1n the study, patients were divided in-
to 2 groups: the EB group (epidural blockades) — 36 (59.1 %) pa-
tients, who were performed 1—2 EBs with a frequency of 1 week
(19 women, 17 men); the FT group (pharmacological therapy) —
25 (40.9 %) patients, who received comprehensive conservative

treatment for 14 days. The study was conducted in the spine sur-
gery clinic of the State Institution “Institute of Traumatology and
Orthopedics of the National Academy of Medical Sciences of
Ukraine” from September 2023 to October 2024. The results were
assessed using the visual analog scale (VAS), Oswestry question-
naire. Results. Assessment of the functional state after treatment
showed that at the time of the final survey, after 6 months, posi-
tive changes with the absence of functional limitations were no-
ted by 30 (83.3 %) patients with chronic nonspecific pain in the
lumbar spine in the EB group and 8 (32 %) patients in the FT
group. Conclusions. The use of EB allows for effective reduction
of pain syndrome and improvement of the quality of life of pa-
tients with back pain almost immediately after the procedure (5—
7 days) while maintaining effectiveness throughout the entire ob-
servation period (up to 6 months).

Keywords: caudal epidural blockades; discogenic pain syndrome;
pharmacological therapy
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bUJIb. PAIN:
CYIJIOBNM. JOINTS.
XPEBET SPINE

MeHepxmeHT HecneundgiyHoro 6onio
Yy HIXKHIiX BigAainax cnuHn:
AOCBip iHTerpauii 6ioperynauinHoro nigxony
B Cy4YaCHMX yMmoBaXx

Hecrnienugiunmii 6inb y HWXHIA 4YacTMHI CIUHU
(BHC) — onHa 3 HaiimommpeHimmx NpuYuH 3BepHEHHS
XBOPUX /IO CIMEMHMX JIiKapiB, HEBPOIIATOJIOTIB, peBMaTO-
JIOTIiB, TiHEKOJIOTIB. 3TiZHO 3i CTATUCTUYHUMM NTaHUMM,
OLIb Y CIIMHI MOCIima€e Ipyre MicIie 3a Y4aCTOTOIO cepel P~
YUH 3BepHEeHHs nmo MeanuyHy mormomory. BHC ypaxae Bin
40 mo 80 % momysisiiiii, a MopiYHe 3POCTaHHS 3aXBOPIOBA-
HOCTi cTaHOBUTE 5 %. be3 nikyBanus 90 % Bumaakis 60-
JII0 y TIOTIEPEKY TPUBAIOTh MPOTAroM 6—12 tukHiB (1,5—3
Mmicsii), a 6e3 ageKkBaTHOI peaditiTallii moripiieHHs! CTaHy
nauieHTiB i3 BHC niporpecye.

29 yepsHsa 2024 poky, 3a miarpumku HaunionaabHoro
mMenuuHoro yHiBepcurery imeni O.0. Boromousisi, BI'O
«YKpainchKa acouiaiisi oproneais-TpaBMaTooris», 'O
«YKpaiHcbKa acomianiss MeInIHOi 0CBiTH», BiTOYBCS Me-
nuanuii popym «TpaBma Ta il HACHIAKM» 3 MPAKTUYHO-
OpiEHTOBAHUM HABYAJILHUM KypcoM «BuOpaHi mutanHs
opronenii. Ckouio3. I'ene3nc, TiarHocTUKa, JIKyBaHHS»,
npucBssyenuii mam’ati lemuenka Onekcanapa Bacuiano-
BHYA. Y paMKaXx IbOro 3aXo/y Bii0yBCs caTeliTHHii CUM-
no3iym «CydacHi acnektu apmakorepanii npu TpaBmMax
Ta 3aXBOPIOBAHHAX OMOPHO-PYXOBOT0 ANAPATY», HA AKO-
MY PO3IISAJNCS TAKi aKTyaJbHi MUTAHHSA, SIK MYJIbTH-
JUCHUITIHAPHMIA MiAXiA Ta OpPTONEIMYHI ACHEKTH JIKY-
BaHHS 00JI0 B HIDKHIN 9ACTHHI CIVHH, PaliOHAJIbHHI
BHOIp (hapMaKOTepaneBTUYHOTO JIKYBAHHS Y MAI[iEHTIB
i3 3amajJbHUM CHHIPOMOM HA TJi CYrJIOOOBOi TpaBMH,
MOZKJIMBOCTI iH’€KIiifHOrO JIIKyBaHHS eNMiKOHIWIITIB,
MeHeDKMEHT Hecneldiuynoro 00,110 y HUXKHIX Bimgiaax
CNIHHH.

3 nonoBinaw «VieHeKMEHT HecnenudiyHoro 000 y
HIDKHIX BilTijiax ciuHm (JIioM0aro): 1ocBin inrerparii 6io-
peryJsmiiHoro miaxomy B Cy4aCHMX yMOBAaX» BHCTYNHJIA
KaHIMIAT MeIUYHUX HAYK, acUCTeHT Kacdenpu peaoii-
TauiiiHoi MeauuyHu, (isudaHoi Tepamii i COpTUBHOT Me-
quman HYO3Y imeni I1.JI. Ilynuka, gikap-Tepanesr,
Jgikap ®PM Yymak IOmnis KOpiisua.

Bine — ue (dizionoriuHnii 3axucHUil heHOMeH, SIKui
iH(OPMYE MPO MIKITUBI BIUIMBH, 110 YPAKAIOTh OPraHizM
a00 CTAaHOBJISITH JUISI HHOTO MOXJIMBY HeOe3meky. binb 3a-

rnobirae HagMipHOMY BHMCHaXEHHIO TKAaHWH YU OpPraHiB,
ajie KOJIM CTa€ XPOHIYHUM, TO TTEPETBOPIOE XKUTTSI XBOPOTO
Ha TIOCTiliHY MYKY. Y BeJIMKOMY (DpaHIly3bKOMY €ITiieMio-
JorivuHoMy gociimkeHHi Brevik et al. (2016) BusiBIeHO, 11O
YacTOTa XPOHIYHOro 60110 cTaHOBUTH 31,7 %. CratucTuu-
Huit anani3z Todd et al. (2019) 3a yuyactio 23 300 oci6 3 19
€BPOIEMCHKUX KpaiH IMoKa3aB, 1110 XPOHIYHUM OiIb y CIIMHI
crioctepiraetbest y 40 % pecrioHICHTIB.

Hecneuundiynuit 6i1b y HUXXHINM YaCTUHI CIMHU — OJ-
Ha i3 HAWUMOLIMPEHIIMX MPUYUH 3BEPHEHHS XBOPUX 0
CiMEIHUX JIiKapiB, HEBPOMATOJIOTIB, PEBMATOJIOTiB Ta TiHE-
kostoriB. 3rigHo 3 nanumu C. Maher (2021), BoHa nocinae
JIpyre Miclie 3a YaCTOTOIO Cepell MPUYKUH 3BEPHEHHSI 110 Me-
nmany poromory. BHC ypaskae Bin 40 mo 80 % momyssintii,
a IIOpiYHEe 3pOCTaHHSI 3aXBOPIOBAHOCTI CTAHOBUTH 5 %.
Yacrime XBOpiloTh YOIOBIKM BiKoM Bin 35 mo 44 pokiB Ta
XKiHkw Binm 25 mo 34 pokiB. [1pu uboMy 3arajibHi BUTpaTH Ha
nikyBanHs1 BHC B Tpu pa3u mepeBuUIyIOTh BapTiCTh JIiKy-
BaHHSI OHKOJIOTIYHUX XBOPUX, & B PEUTUHTY MPUUMH TUM-
yacoBOI Hempale31aTHOCTI BiH 3aiimae apyre micue (I1o-
BOpo3HIOK B.B.).

IMpuunan HecneuudiyuHoro BHC mnopinsioThesi Ha
BepTeOpOreHHi Ta HeBepTeOporeHHi. Jlo BepTeOpOreHHUX
MPUYMH BiTHOCUTBCS TPUKa MiKXpeOleBOro T1cKa, CIIOH-
NINI0apTPO3, CIIOHAWIONICTE3, CTEHO3 XPEOETHOTO KaHaIy,
OCTEOIIOpO3; IO HEeBepTeOPOreHHUX — MiodacuiaaTbHui
CUH/IPOM, DPO3TSITHEHHSI 3B’SI30K i M’s13iB, (iOpomiasrisi.
Opnak Haivactrime BHC BuHMKae mpu mereHepaTUB-
HO-/IECTPYKTUBHUX MOPYILIEHHSIX XpeOTa (OCTEOXOHAPO3
Xxpe0Ta), 1110 00OYMOBJIEHO 30iIHEHHSIM KPOBONOCTAYaHHS
MixkxpebueBux auckiB (MX]I), mopyiieHHsIM MeTaboi3-
My MX]JI, 3MiHOIO MYJIBIIO3HOTO siApa, IpoTpysiero MX/I,
YTBOPEHHSIM MiXXpeOIIeBOi I'pMxXKi, KOMIIPECi€l0 KOpiHLIe-
BOI apTepii, XpOHIYHUM ab0 TOCTPUM MOPYILIEHHSIM KPOBO-
MocTayaHHSI CITMHHOTO MO3KY.

3rinHo 3 Kiacudikalli€ero 3aXBOprOBaHb MepudepuaHoi
HEPBOBOI CUCTEMU BUAUISIIOTH TaKi CHHIPOMU:

Huiinuii pigenw:

— pedexTopHi cuHapomu (LIepBiKaJTis, 1epBiKOKpa-
HiaTis, LepBiKoOpaxiarist 3 M’ 130BO-TOHIYHUMU, a00 Be-
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reTaTUBHO-CYAMHHUMM, a00 HelpoaucTpodiyHUMU Mpo-
SIBAMU);

— KOPiHIIEeBi CUHAPOMM (pauKYJIoOMNarii);

— KOPiHLIEBO-CYIMHHI CUHIPOMU (paauKyJjoiiiemis,
Mi€Jomaris).

Ipyonuii pisens:

— pedaexTopHi cMHApPOMU (TOpaKauria 3 M’SI30BO-
TOHIYHUMM, a00 BereTaTUBHO-CYIMHHUMM, a00 HEHpoau-
CTpoGiYyHUMU TTPOSIBAMMU);

— KOpiHLIeBi CMUHAPOMMU (paguKyjIomnaTii).

Ilonepexoso-kpuixcosuil picenv:

— pedaeKTopHi cuHapoMmu (JIoMOaro, JirOMOaIris,
JIIOMOOIIIIaNTist 3 M’ SI30BO-TOHIYHUMU, a00 BEreTaTUBHO-
CYIMHHUMU, a00 HEHPOaAUCTPODIYHMMHU MPOSIBAMUA);

— KOPiHIIEeBi CHHAPOMMU (pauKYJIoOMNarTii);

— KOPiHIIEBO-CYAMHHI CUHIPOMU (PaauKyJIOilIeMist).

€Bponeliceki MixkHaponHi pekomeHmaiii (Van Tulder
et al., 2016) nmias nikyBaHHs maiieHTiB 3 roctpum BHC
MPOMOHYIOTh: iH(GOPMYBaHHS IALIIEHTIB MPO AOOPOSIKic-
HUI1 XapakTep Iepediry 3aXBOpIOBaHHS i BUCOKY MMOBip-
HiCTb IIBUIKOTO MOJIMIIEHHS CTaHy; YHUKHEHHS MepeHa-
MPYXEHHS Ta HAIMIpHUX HaBaHTaXKeHb Ha XpeOeT i M 5131,
MPpU3HAYEHHST MPOTU3aNaJbHUX 3aCO0iB Ta BAKOPUCTAHHSI
MiopesnakcaHTiB. TakoxX MiIKpeCITIOeTbCS, 1O TPUBAIUIA
MOCTUIBHUI PEXUM YIOBLIBHIOE BUIYKaHHS i HETaTUBHO
BIUIMBAE Ha Mpoliec peaditiTallii, To/i IK aKTUBHUI CITOCIO
SKUTTSI TIPU OcJ1abyieHHi 00110, HAaBMaKu, T03BOJISIE IIBUJI-
111€ TIOBEPHYTUCS 10 3BUYANHOI TisJIbBHOCTI.

KniHiuumnin BUNnagok

IlamieHT, 9onoBiK 42 poKiB, HAMIMIIOB 3i cCKapraMu Ha
BupaxeHuii 6inp (7 6aniB 3a BAILLl) y minsgHui momnepexky
npaBopyY, 1110 ippaliloe y mpaBy cigHuLO. bijab i3 BimuyT-
TSIMU BUKPYUYYBaHHS, CBEPIUISIYMI, TIATHYUYMIi, OOMEXYe
pyxu.

I3 aHamHe3y 3aXBOpIOBaHHS BiZlOMO, 110 OiJib 3 SIBUBCSI
M’ATh JOHIB TOMY, MiCJsl iHTEHCUBHOI (Di3UYHOI XaTHBHOI
pobotu. [lalieHT criTHIB i 3HaxoAUBCS Ha TPOTs3i. IH-
TEHCHUBHICTh 1 TpHMBaJliCTh OOJII0 HapocCTajla BIIPOIOBXK
ocrtaHHiX aHiB. [Ipuitom i6ynpodeny y nosi 400 mr — Ge3
0COOJTMBOTO TTOJICTIIIEHHST.

13 anamHe3y xxuTTs: 3a paxom OyaiBeIbHUK.

Pesynprati 06’€KTMBHOIO OIVISIAY: CTaTypa HOPMOCTE-
HiyHa. IlIkipa 3BuuaitHoro Kojabopy. Bunumi cimzoi 060-
JIOHKU OJ1i10-pOKeBOT0 KOJIbopY. A3uK 00K1aneHuit Oium
HajaboToM. [1pu ayckybTallii Be3UKyJIsIpHe IUXaHHS, XpU-
miB Hemae. Y/ 16 3a xB. Bummmoi mysibcaltii apTepiii Ta BeH
Hemae. AT 130/85 MM pT.cT., mysbe 78 yiu/XB.

Status localis: 6oro4icTh MpU Majibnallii B TiISTHI Haii-
LIXPIIOrO M’si3a CIIUHU, OiIbIIOI Mipoo cripaBa. O6Mme-
JKeHHsI HaXWJIiB Tys1y0a Briepe/ i poTailii BjIiBo, BilMoBinHa
o3a (TPUMAaEThCS MTPaBOIO PYKOIO 3a TOTepeK).

Hiarao3: roctpuii Hecrenudiuanii BHC (rrom0Oanris),
BUpPaXEeHUI M’ SI30BO-TOHIYHUI CUHAPOM, 3HAUYHE OOMe-
JKEHHST CTaTUKO-IMHAMIYHOI (DYHKIIII.

[ns pea0imitalii maiieHTa JikapeM Oyau cdopmy-
JIbOBaHi HACTYIHI 1iJIi: 30epexkeHHsI MOMipHOi (i3MYHOI
aKTHUBHOCTI; 3HEOOJIIOBAaHHSI Ta pO3C/ableHHS M sI3iB;
BiTHOBJIEHHSI iHHEpBallii; HOpMaJti3allis >KUBJIEHHs, KpO-

BOIIOCTAaYaHHSI Ta JIiM(OBIATOKY y BCiX TKAHWHAX Tija; ak-
TUBI3allisl BHYTPIIIIHIX pe3epBiB OpraHi3My 151 BKIFOUEHHSI
BiTHOBHUX Ta pereHepaliitHuX Mpo1ieciB, CIIPSIMOBAHUX Ha
BUIYy>XKaHHs; (DOPMYBaHHSI ONTUMAJILHOTO PYXOBOTO CTe-
pPEOTHILY.

s mikyBaHHS npusHadeHnii Tpaymens C® — 3a iHi-
1iror0490i cxemoro Teparmii: 1 Tadi. KoxHi 30 xB, mo 8 Tadm.
Ha M00Yy; BBEIEHHS CYMillli OioperysiiiiHuX IpernapaTiB
MeTtogoM GiomyHkTypu — Tpaymens C® 1 amm. + JIuckyc
kommo3utyM® 1 amm. + Crnackymnpeias® 1 ami. y Mpoexiiii
HanpyXeHHs M’s13iB Ta apaBepTeOpaibHO; YIBTPa3ByKOBa
tepamnist 3 Tpaymens C® renb; HI133 B/M; KiHe3ioTeiIy-
BaHHS TS cTabinizalii Kpaloro BiITOKY.

[Ticns nepiroro aHs JiKyBaHHS BigMivayiacsi MO3UTHBHA
NMHAMIiKa: 3HaYHE 3HUKEHHSI M’s30BOi HAIpYyXKEHOCTI Ta
3MeHIleHHs 6010 10 5 6aniB 3a BAIL, a Takox BimHOB-
JIGHHSI TICUXOEMOLIIITHOTO CTaHY.

3 nmpyroro mHs BuKopucroByBanw: JliMmpomiozor® —
10 kpar. 3 p/no0y; Tpaymenb C® — 1 TabJ1., pO3CMOKTYBaTH
i ss3ukoM 3 p/mo6y; Crackymnpeiab® — 1 1abi. 3 p/mo0y;
Tpaymenn C® 1 amr. + JIuckyc Kommno3utymM® 1 ami. y rmpo-
€KIIi1 HampyXeHHsI M’sI3iB Ta MapaBepTeOpaibHO 1 pa3 Ha
2 nui; HI133 B/M Ha 4 nHi; yabTpa3BykoBa Tepamnis 3 Tpay-
Mmenb C® renb 1 pa3 Ha 106y Ne 5; KiHe3ioTeimyBaHHSI.

3 cbOMOro AHs JIiKyBaHHsI Mpu3Hadaiu: JliMmdomio-
301® — 10 kpamn. 1 p/mo6y Ha 1 micsib; Heas T® — 1 Tab.,
PO3CMOKTYBATH Tl 3UKoM 2 p/mody Ha 1 wmicsip; Tpay-
mesb C® 1 ammn. + JIuckyc Kommo3utyM® 1 amIr. y mpoekuii
HarpyXeHHsI M’513iB Ta MmapaBepTeOpasibHO 1 pa3 Ha TUX-
neHb No 5; 3aHITTA 3 Di3UIHUM TeparieBTOM.

[Ticasa mpoBeneHOro JIiKyBaHHSI Ha BOCBbMUIA J€Hb BiIMi-
yajach MO3UTUBHA TMHAMIKA 3aXBOPIOBAHHSI — YCYHEHHS
6osboBOro komrnoHeHta (BAILLl — 2 6anu), 30iablIeHHS
00csry 6e300JIiCHUX PyXiB KOPIYCOM (HaXWIM Bepe i po-
Tallisl BJIiBO), BiTHOBJICHHSI TICUXOEMOLIiIITHOTO CTaHYy.

[TamieHTy OyJ0 PEeKOMEHAOBAaHO: MacaxXX MOIEepPEeKOBOI
30HU (CIIMHU) — 2 pa3u Ha piK; JiKyBajabHa (i3KyJbTypa 3
IHIMBIiTyaJbHUM KOMILIEKCOM BITpaB JJIsl 3MIiITHEHHSI Xpe-
OCETHUX i MOTIEPEKOBUX M sI3iB, MOCTI30METPUYHA peJlaKca-
1IisT, TJIaBaHHS — JUISE 3MIITHEHHST M’s13iB O¢3 HaBaHTaKeH-
HS Ha XpeOeT.

Crim BiIMITATH, IO KOMIUIEKCHI OioperyssiiiiHi mpe-
napatu (KbIT) TM Xeenb MaloTh IIMPOKi TepaleBTAYHI
MOXJIMBOCTI, TOMY 3 YCITiXOM MpPU3HAYaIOThCS IJIs pea-
OimiTanuii, JiKyBaHHS, TPOMIIAKTUKM Ta SIK CYHpPOBid MpU
onepauiiHux BTpydyaHHsX. Kpim Toro, OioperyssiiiiHi
npenapatu TM Xeenb npoiinum odiliiiHy J03BiJIbHY pe-
€CTpallilo Ta 3aHeceHi 10 [lepkaBHOTO peeCcTpy JIiKapChbKUX
3aco0iB YKpaiHu.

IIpu omepaTMBHUX BTPyYaHHSIX Ha M’SIKUX TKaAaHMHAX
ta Kictkax KBIT BUKOpUCTOBYIOTH 3 MeTOIO MPOiIaKTH-
KU 3afaJIbHUX Ta THIHHUX TiCsI0TepaliiHuX yCKIaaHEeHb,
SIKICHOTO 3aTO€HHS M’ SIKMX TKAHWH Ta KiCTOK (TIPUTTMHEH-
HS 3arajieHHs ), 3HXKEeHHSI 00JIbOBOTO CUHIAPOMY, TaKOX
BOHU MOXYTb OYTH peKOMEHIO0BAHi ITPY aMITyTallisiX/KyJIb-
TSIX/TIpoTe3ax. 3 1i€l0 METOI0 Mpu3HauaoTh Tpaymenb C®,
Jlimpomiozor H® ta Llens T®.

KBIT MoOXyTh OyTM peKOMEHIOBaHi Yy KOMIUIEKCHUX
cxeMax JIiKyBaHHs Ta peaOiiTallii maieHTiB Micas MiHHO-
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BUOYXOBUX TpaBM. BoHM MaloTh HEPOTIPOTEKTOPHY {10 Ta
CTIPUSIIOTH BiTHOBJIGHHIO KOTHITUBHUX (DYHKIIii, a TaKOX
3MEHIIYIOTh PiBEHb cTpecy Ta cTyniHb nposiBiB [1TCP, 3a-
MaMOpOYEeHHS Ta iH. 3 pealiiiTallitHUMM LJIIMUA BUKO-
pucroByioth Tpaymens C®, Jlimpomiosor H®, Llepedbpym
kommosutyM H®, Bepriroxeens® ta Heiopekcan®.

Tpaymenns C®, Jlimpomiozor H®, Crackympens® mpu-
3HAYAIOThCS IS JJiKyBaHHS 00JIbOBOTO CUHAPOMY Pi3HOTO
reHesy, 30KpeMa Ipu TpaBMax (PO3TSITHEHHS, BUBUXU), 3
METOIO ONTUMi3allii Ta MPUIIMHEHHS 3alaJbHOTrO IIPOLIECY,
PO3CMOKTYBaHHS YUIUIbHEHHS CITOJYYHUX TKAaHWUH, 3MEH-
LIEHHS cra3My M s3iB.

KommekcHuii 6ioperysiiiiiHuii yHiBepcalbHUI Tpe-
mapat Tpaymenr C® — mpemapatr Ne | y GioperymisiiiitHo-
My CYMpPOBOJi NIPU TpaBMax OMOPHO-PYXOBOTO anapary Ta
repionepauiiHomy repioni. Tpaymens C® — yHiBepcaiib-
HUll TIpoTU3anayiibHUI TipenapaT. Tpaymenbs C BIIMBa€e
Ha BCi (a3u 3aIajieHHsI, Ma€ MPOTUOO0IHOBY aKTUBHICTD,
OINTUMI3y€E 3alajJbHUI IIPOLIeC, HOPMaJi3ye€ MPOHUKHICTh
CYIMHHOI CTiHKM (aHTHEeKCyoaTUBHA [is), 3a0e3Ieuye imy-
HOKOPUTYIOUMIT e(eKT Ta BUpaxkeHYy pereHepylouy Iiio.
Bin no3Bosisie onTUMi3yBaTU CTaHAAPTHY MPOTU3AIIAIbHY
Teparlio Ta YHUKHYTH HEPalliOHaIbHOTO 3aCTOCYBAaHHS aH-
tubiotukis i HI133. Ha apmpunky Ykpainu Tpaymensr C
MpeACTaBICHU Y pisHUX (hopMax BUITYCKY: TabJETKH, Kpa-
LTI, iH’€KI1ii, Ma3b Ta TeJIb, 1110 € BAXJIMBUM i 3pYUHUM LTSI
BUKOPMCTAHHS Mpenapary Mpu pisHUX KJiHIYHUX CTaHaX
Ta y Mali€HTIB Pi3HUX BiKOBUX TPYII.

Jlimbomiozor®/Jlimbomiozor H® — 1e Gioperyssiiiiii-
HUI1 JiMboapeHaxXHWI npernapart. Bid mocumioe aiMgoBin-
TiK, 3MEHIIIYE HAOPSIK, aKTUBi3y€E APeHaXXK MIXKKITITUHHOTO
MPOCTOPY, CTBOPIOE YMOBU [JIsI OLbII IIBHUIKOIO 3aBep-
IIeHHST 3aMajJeHHsI, TOJIMIIeHHsS MeTa0OJiYHUX MpOolLe-
ciB, 6ap’epHuUX QYHKIIM JiMPaTUIHUX BY3J1iB Ta (PYHKIIIT
IIIUTOIOAIOHOI 3aJ1031, 3HMKYE 3arajibHy iHTOKCHKAIIilO
opraHizmy. Yci i ehekTr 103BOJISIIOTH HOpMaJTi3yBaTH B3a-
€MO/Iit0 TKAHUHHUX KJIITUH 3 €HIOKPUHHOIO CUCTEMOIO, a
TaKOX MiABAIIUTH 3aTaJbHUI iMyHiTeT. Yepe3 mosmimmmeH-
HSI TIPOHMKHOCTI TKAHUH i KJITUH AisT iHIINX MeIUKaMeH-
TiB ITOCUJIIOETHCS, IO AO3BOJISIE 3MEHIIYBATH iX TO3yBaH-
Hs1. Jlimomiozor® npusHavaerses mo 10 kparens 3 pasu
Ha JIeHb Tepesl 1Xeto, IPpU TOCTPUX CTaHaX PEKOMEHI0Ba-
HO 3acTOCyBaHHS iH’ekuiitHoi dopmu Jlimpomiozor H®
BHYTPIIlTHbOM s130B0 110 1,1 M1 (BMicT 1 ammynu) 1—3 pa3u
Ha TUXICHbD.

Henp T® — KOMITJIEKCHUI GiOperyasiiiiHuii XOHAPO-
NpoTeKkTop. BiH Mae XOHAPONPOTEKTUBHY Ta XOHAPO-
CTUMYJIIOIOYY [Ii10, 3[iMCHIOE MPOTU3analibHUil Ta 3He0O0-
JIOIUUi eeKT, CTUMYJIIOE METa0OJiuHI 1 eHepreTU4Hi
MIPOIIECH Y CYTTI000BOMY XPSIIIIi Ta 3B’ sI3KaX, 3HIKYE iHTEH-
CUBHICTb O0JIbOBOTO CUHAPOMY LILISIXOM 0€3M0CepeIHbOTO
BIUIMBY Ha TEPBUHHY JIAHKY JIETEHEPATUBHOTO MPOLIECY.

Tpaymens C®, Jlimpomiozor®/Jlimbomiozor H, Llens T®
MalOTh ITOTY>KHY JOKa30BY 0a3y TOBeIeHOI KITiHiTHOI eheK-
TUBHOCTI, a TAKOX BKJIIOYEHi B CXeMMU JIIKyBaHHS B paMKax
odillifHMX HACTAHOB Ta METOAMYHMX peKoMeHaaliii MO3
VYkpainu.

JIMCKYC KOMITO3UTYyM® — IMaTOTeHETUYHUI Oioperys-
LWIHHUI TpenapaT i JIiKyBaHHSI 3aXBOPIOBaHb XpeoOTa.

JducKyc KOMITO3UTYM® TIOJIIIIIYE €acTUYHI BIACTHBOC-
Ti MiXXpeOleBUX MUCKIB i 3B’S1I30K XpeOTa, MiABUILYE X
riapodibHICTh i aMOpTU3alliiiHI BIACTUBOCTI, 3MiICHIOE
MPOTMHAOPSKOBY Ta pereHepytody mito. [1pu xpoHiuHOMY
001b0BOMY CHHIPOMI JIMCKyc KOMIIO3UTYyM® Hagae aHTH-
HOLIMIIETITUBHY Ta CENATUBHY JIil0, TO3UTUBHO BIUIMBAE Ha
M’SI30BHi TOHYC Ta CYyIMHHI KOMITOHEHTH 3aXBOPIOBAHHS,
e(eKTUBHO IIPUIIMHSIE OOJbOBUI BEPTEOPOreHHUN CHUH-
JIpoM peJIEKTOPHOTO TeHe3y i € MaTOreHeTUYHUM Mpera-
paToOM IPpU PaIUKYISIPHOMY CUHIPOMI.

EdextuBHicTh JAnckyc KOMIO3UTYM® s JTiKyBaHHS
BEPTEOPOreHHOTo0 0O0JLOBOTO CUHIPOMY JOBedeHa B 00-
cepBalliiHoMy koroptHomy nociimkeHHi H.€. ITyrininoi
ta JI.I. AracapoBa (2000) 3a yuyactio 50 maiieHTiB 3 1i€l0
rnaroJsiorieto. Yci mauieHTH OyjM paHIOMi30oBaHi Ha TpU
rpynu: I rpyna (n = 15) i Il rpyma (n = 15) orpumyBaiu
craHmapTHy Tepatio i Juckyc kommosutym®, 111 rpyma
(n = 20) — TiIBKM CTaHIAPTHY MEANKAMEHTO3HO-OPTOIIE-
IUYHY Tepalriio.

Jnckyc KoMmo3utyM®, po3uuH s i ekuiin Ne 10, Ha
MOYaTKYy JIiKyBaHHSI MIPU3HAYABCS Yepe3 IeHb, MiC/s 3HSIT-
TSI TOCTPOTO CTaHy — 2 p/TwxkneHsb, | rpyna — B/m, I —y
TOUKH aKyMyHKTYpH.

Pe3ynbTaTy AOCHiIKEeHHST MoKa3aiu, 1o JIUcKyc Kom-
mo3uTyM® € edeKTUBHUM TIpernapaToM s JiKyBaHHS
BepTeOporeHHoI marojorii. ¥ I rpymi edexr cioctepirascst
mmicnst 3—5 iH’exuIiii, a cTabiji3allis cTaHy BimOyBajacsl Iic-
as 8 in’exuiit. Y 11 rpymi epekTUBHICTD BimMiuanacst Bxe
micnsa 1—2 in’ekuiit, crabinmizamiss — micasa 6 i’ exiiit. Y
11 rpymi 6onboBMIT CHHAPOM perpecyBaB ciallie, iHTeH-
CUBHICTh 0010 3MeHIMIacs Ha 65 % 10 3aBepIlleHHS Jii-
KyBaHHSI.

V nocnimxenni H.€. Komnesoi (2003) Gyno nposene-
HO KaTaMHECTUYHE CIIOCTePEXEHHSI MpOoTsrom 18 mics-
11iB, Y SIKOMY IMOPiBHIOBaJIK €(DEKTUBHICTh 3aTaJIbHOTIPUIi-
HSITO1 Teparnii 60JbOBOTO CUHAPOMY IPU OCTEOXOHAPO3i
XpedTa 3 METOJAOM TOMEOCHUHiaTpil KOMIUIEKCHUMU 0io-
peryISaLiiHUMM TIpernapatamMu. MeTon roMeocuHiaTpil
I'PYHTYBaBCSl Ha BBEJCHHI KOMIUIEKCHUX Oioperysisiiiii-
HMX Tpernapatis — Jluckyc kommnosutym®, Tpaymesn C®,
Hens T®, Liepe6pyM KoMIo3uTyM® y Gi0JOTIYHO aKTHBHI
TOYKHM JUISl TIOCUJIEHHST aHAITETUIHOTO e(PeKTy Ta CTiliKi-
1101 pemicii.

ITicna 3akiHYeHHST LIOTO CIIOCTEpeXkKeHHs OyJIM Hama-
Hi MpakTUYHi peKOMeHMallil, 3riiHO 3 SIKUMU PEKOMEH-
MOBaHMIA KypC Teparii s Hali€HTIB i3 pedaeKTOPHUM
CUHIPOMOM CTaHOBUTH 8 CEaHCiB, i3 KOPIiHIIEBUM CHH-
npomoM — 10 ceaHciB. Y rocTpux BUIagKax iH €Kil CIIif
MPOBOAUTHU 4Yepe3 JeHb abo moaeHHo (1—3 mwi). ITicasa
3HSITTSI TOCTPOi CUMITTOMATHUKK HEOOXiHO TIEPEXOIUTH Ha
IIBOpa30Be BBEIECHHS IIpelapariB Ha TYKICHL. Y Malli€H-
TiB 3 KOPiHLIEBUM GOJTbOBUM CUHAPOMOM PEKOMEHIYEThCS
TIPOBOJIUTHU TIOBTOPHI KypCH JIIKYBaHHSI METOJOM TOMEO-
CHHiaTpii He MeHIIIe HixX 1—2 pa3u Ha piK.

TakuM YMHOM, KaTaMHECTUYHE CITOCTePEXKEHHS BITPO-
IoBX 18 MicsliB Mmoxkasajio, 110 MOPiBHSIHO i3 3arajabHO-
MPUKHATOIO Tepari€lo 00JbOBOIO CUHIAPOMY MpU OC-
TEOXOHAPO3i XpedTa TIOMEOCHUHIaTpis KOMIUIEKCHUMM
GioperyIsuiiHUMK TpenapatamMu Ha 53,5 % 30inbmiye
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KUTbKiCTh TTO3UTUBHUX HACIIIKIB, 11O XapaKTePU3YIOThCS
AHAITETUIHUM e(PEKTOM.

Crackynpeib® YMHUATH GioperyIsiiiitHy (HopMati3yro-
4y) Jil0 Ha TOHYC TOIEePEeYHO-CMYTacTOi MyCKyJIaTypu Ta
OIHOYACHO BIUIMBAE Ha LEHTPAIbHY i TepudepudHy pe-
TYJISIMII0 ii TOHYCY, PO3pMUBAOUYM MOPOUYHE pedIeKTOpHE
KOJIO «IIeHTp — Tiepudepis». Crackynpenas® Mae cria3mo-
JIITUYHY, aHAJITETUYHY, CEIaTUBHY Ta MPOTUCYAOMHY AilO.
IIpu 3acTocyBaHHi iH’eKuiiiHOI (opmu TpernapaTy CIO-
CTepiraeThbCsl OLIBII IIBUAKUM MOYATOK il IIPU MiCLIEBOMY
BBEJICHHI.

VYci edexktr Cniackynpesb® 00yMOBJIEHi Ai€10 HOro KOM-
noHeHTiB Ta ix cuHeprizMoM. Citrullus colocynthis D4, D3
(rapOy3 TipKuii) TpU3HAYAETLCS TIPU OOJIICHUX Crazmax
IIIJTYHKOBO-KHUIIIKOBOTO TPaKTy, CEYOCTAaTEBOi Ta YKOBYO-
BUBIJTHOI CHUCTEM, CUHAPOMI IMOJAPA3ZHEHOTO KUIIEYHUKA,
xBopobi KpoHa, mucMeHopei, actmi, MirpeHi, M’ SI30BHX
cyaoMax, TeHe3Max ceuoBoro Mixypa. Veratrum album D6,
D5 (uemepuiis 6i1a) BUKOPUCTOBYETHCS ITPU KOJIbKaX, acT-
Mi, aucMeHopei, HeBpairii. Belsemium sempervirens D6,
D5 (kacMMH BiuHO3eleHMI1) HEOOXiTHMIA MPU TOJOBHO-
My 6oui (MirpeHn), koabkax LIKT, nucmenopei, nu3sypii,
BariHi3Mi, cria3max roJlocoBOi IITMHU, M’ I30BUX CyOMax,
cyaoMax Ipu BUCOKiii tuxomaHi. Passiflora incarnata D2,
D1 (macidaopa, cTpacTouBiT) 1ie mpu cra3max, CyJaoMax,
CcTaHaX 3aHEINOKOEHHS, 0e3CoHHi. Agaricus muscarius D4
(MyXoMOp 4YepBOHMIi) MPU3HAYAETHCS TPU CTaHaX 30y-
JKEHHSI, TIOPYIIEHHSIX CIIOPOKHEHHS KUIIIEYHUKA i ceyo-
BOTO MiXypa, HacjligKaxX 3J0BXKMBAaHHS JIIKAMU i HAPKOTU-
Kamu. Matricaria recutita (pomaiika antedHa) e(eKTUBHA
Mpu 3allaJIeHHi i clta3Mi opraHiB TpaBieHHs (KOJIbKA), O1-
XaJbHOI CUCTeMU, TUCMEHOpei, CUJIbHUX i 4acTux 00X,
M’s130BMX cygomax. Aconitum napellus D6, D5 (6opein
PENOBUAHUI) BUKOPUCTOBYIOTh MPU KOJIbKAaX, JUCMEHO-
pei, M’SI30BUX CyJOMax, MirpeHi, aCTMi, KOHBYJIbCisIX, HE-
BPOJIOTIYHUX 3aXBOPIOBAHHSX, 1110 CYITPOBOIXYIOThCSI 00-
JIbOBUM CUHIPOMOM.

Ha ti xponiunoro BHC yacTo BUHUKaIOTh MCUXOJIO-
riuni nopymeHHs. [loBegeHo, 1110 MALIEHTH i3 XPOHIYHUM
BHC cTpaxnaiors Big TpUBOXKHOCTI, 30yIKEHHSI, IIOTAHOTO
HACTPOIO BAEHbD, SIKi MOCUJIIOIOTL 00IHOBI BimuyTTs (Alsaadi
etal., 2014). Jleripecis i TprBoOTa B 3araJIbHIl ITOITYJISILII Ma-
1oTh Miciie y 11,6 Ta 16,1 % BiamnosigHo, a cepel MaLiEHTIB
i3 xponiunnum BHC — y 68,3 ta 50,1 % BignosigHo. 1o 80 %
nauieHTiB (4 3 5) i3 xponiunuMm BHC cTpaxknaiors Ha 6e3co-
HHs. [1pu xpoHiuHoMy BHC 6e3COHHST i TpUBOXKHICTB YiTKO
acollilioBaHi 3 OLIBIIOI0 BUPAXKEHICTIO i TPUBAITICTIO OOJIBO-
BOTO CMHAPOMY Ta BUCOKMM PU3UKOM TipIIOl BiATIOBIII Ha
npoTtuboaboBy Teparito (Chang et al., 2015).

Pesynbrat cydyacHOTo TPOCTIEKTUBHOTO JOCIiIXKEH-
Hs1 (Kovacs et al., 2017), y skoMy B3sUIM y4acTh Talli€H-
™ (n = 461) i3 11 cneniamizoBaHux 1eHTpiB IcmaHii, 1110
nepeOyBallM Il CIIOCTePEKEHHSIM IIPOTITOM 3 MICSIIiB,
MiATBEPAWIN, 1110 Kpallia SIKiCTh CHY TPU3BOIUTD /10 3MEH-
1eHHs1 BupaxeHocTi xponiunoro BHC (BII 4,43; 1
2,21-8,51). Tomy m1s1 ycyHEHHSI COMaTUYHOTO Ta IICUXO-
JIOTIYHOTIO AUCKOMGOPTY A0 3HEOOII0I0UMX 3acC00iB Mpu
JikyBaHHi xpoHiuHoro BHC poparoTh 3acrokiiiinBi, CHO-
NiliHI 32001 POCTMHHOTO MOXOIXKEHHS.
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HrlopekcaH® — GioperyisuiiiHuii mpenapar IS JTi-
KyBaHHSI HEPBOBOTO 3aHETIOKOEHHSI, SIKMl MIiCTUTh Ba-
nepiaHat 1uHKy D4 — 0,6 mr, oBec D2 — 0,6 Mr, cTpac-
TouBit (macuduopa) D2 — 0,6 Mr Ta KaBoBe IepeBO
D12 — 0,6 mr. IIpu mpuitomi mpemapary Helopekcan®
CIIOCTEPITaEThCS 3HIKEHHS eMOLIIHOI peakilii MO3Ky Ha
HEeraTUBHi CTUMYJIH, KMOBipHO, IIUISIXOM BILIUBY Ha Tilo-
TajaMo-TinodizapHo-HaTHUPKOBY Bich. BiH BIinBae Ha
eJleKTpoeHIe(aliuHy aKTUBHICTb MO3KY, CIIPUSIE MPUTHi-
YEHHIO aKTUBaLil IUJISTHKY JIiBOTO MUTAAIENIOAIOHOrO Tijla
(aMirmanu) y BiIIOBib HA HETATUBHI €eMOLIITHI CTUMYJIH,
3HUKEHHIO (DYHKIIOHAIBHOI [l MiX LIEHTpOMEeIiaIbHUM
SIPOM JIiIBOTO MUTAAJeNOAi0HOTO Tijla i MPUJIEIIMMU BU-
UMM KipKOBUMU LIEHTPAMHM, a TaKOX 3HUKYE piBHi 0io-
MapKepiB CTpecy — KOPTU30Jy B CIWHI Ta afipeHayliHy B
IUIa3Mi KPOBi.

3aBmaku npuitomy HbropekcaH® mOCSTa€ThCs IIBUI-
Ke TABUIIEHHS SIKOCTi Ta TPUBAJIOCTI CHY y Ialli€EHTIB 3
JIETKUMU 1 TIOMIpHUMU TOPYIIEHHSIMU CHY, 3MEHILEHHS
CUMITOMIB, 3a3BMYail MOB’SI3aHUX 3i CTpecoM (HEpPBO3-
HiCTb, MMOPYIIEHHS CHY), MOJIMIIeHHS Cy0’eKTUBHOI OLIiH-
KM 3arajbHOro CTaHy HEpPBO3HOCTI/3aHEIOKOEHHS i 3a-
raJlbHOTO CTaHy 3/10pOB’sI.

[Tpu ubomy Helopekcan® Mae cipusITIMBUI MTPOdisb
Oe3neku i 1obpy nepeHocumicTb. He 3apeecTpoBaHi mo-
BiZIOMJIEHHSI TIPO BUMAIKW 3allaMOPOYECHHSI, MJISIBICThb
a0o 3BUKaHHS TIpu iioro npuitomi. [TopiBHsIHO 3 Basiepia-
Hoo HpropekcaH® Mae He TUTBKA OiTbII IIBUAKWIA ITOYa-
TOK mii, ajie i MeHIIIe BiZ4yTTs BTOMHU B IeHHMI yac. He
BUSIBJIEHA B3a€EMOJIisl 3 iHIIIMMU MperapaTaMu, npernapar
He 00MeXYy€ 3MaTHICTh 10 KOHILIEHTpallil yBaru, KepyBaH-
HS TPaHCIIOPTHMMM 3aco0aMu, MeXaHi3MaMu i Ipalie-
3[1aTHICTb.

BucHoBKM

— HecneuudiuHuit 6inb y HUXKHI YacTUHI CIUHU —
HalimolmMpeHima mnpodseMa cydyacHOI MemnuuuHM. s
iioro JikyBaHHsI, peadiyiTalii Ta TpoiJTaKTUKNA PEKOMEH-
IYETbCSI  3aCTOCYBaHHSI KOMIUIEKCHUX OioperysiiiiHuX
npemnapatiB TM Xeenb, epeKTUBHICTb Ta Oe3reKa IK1Ux 10-
BelIeHi y 0araTboX KJIiHITHUX JOCITiIKEHHSX.

— Tpaymens C®, Jlimpomiozor H®, Criackynpens® Bu-
KOPUCTOBYIOTb [l JTiIKyBaHHS 00JIbOBOTO CUHIPOMY, 3MEH-
LIEHHS cra3My M s13iB, 3HMDKEHHSI piBHSI 3aIlajieHHs Ta ioro
po3pitieHHsT (i3i0JOriYHNUM IUISIXOM, CKOPOUYEHHST TepMi-
HiB 3acTOCyBaHHS Ta 3MeHIIeHHs1 103 HI133 i, BignosinHo,
3HMKEHHSI PU3UKY BUHUKHEHHS TOOIYHUX e(DEKTiB.

— JIuckyc KOMIO3UTYM® ITOJTITIIIIY€E eTaCTHYHI BIaCTH -
BOCTi MiXXXpeOlLIeBUX TMCKIB i 3B’SI30K XpeOTa, IiIBUIILYE
iX rinpodinbHIicCTh i amopTU3alliiiHi BIaCTUBOCTI, 3mili-
CHIOE MPOTUHAOPSKOBY, MPOTUOOILOBY Ta PEreHEepyouy
Ti10.

— Henp T® 3ab6e3meuye XOHIPOIPOTEKTUBHY Ta XOH-
IPOCTUMYJIIOIOUY [if0, 3HIKYE iIHTEHCUBHICTh OOJIOBOTO
CUHPOMY ILJISIXOM 0€3I10CepeIHbOTO BILUIMBY HA TIEPBUH-
HY JIAaHKY JIeTeHEPATUBHOTO MPOLIECY.

— Hbpropekcan® moimnirye COH Ta 3MEHIIYE TPUBOX-
HicTh y nmauienTis 3 BHC.

Miarorysana TersiHa Yucruk 1l
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Psychotropic drugs and bone

Abstract. The purpose of this article is to provide an overview of the effects of psychotropic medications on
bone metabolism, bone mineral density (BMD), and fracture risk. Methods. The literature search was carried out in

"ou " ou

PubMed. The keywords used were “osteoporosis”, “bone”, “fracture”, “psychotropic medication”, “antidepressants”,
“antipsychotics”, “neuroleptics”, “hyperprolactinemia”, and “lithium”. Results. Psychotropic drugs from the group
of antidepressants or neuroleptics (antipsychotics) and lithium preparations have different effects on the bone.
On the one hand, they can trigger the development of osteoporosis with an increased risk of fractures (antide-
pressants, neuroleptics); on the other hand, some of the compounds also show a bone-protective effect (lithium
preparations). Antidepressants, in general, lead to an increase in serotonin and/or noradrenaline in the synapses.
On bone, they cause a decrease in BMD and, consequently, an increase in the risk of fractures. Neuroleptics act as
dopamine receptor antagonists and lead to hyperprolactinemia and, thus, to secondary hypogonadism. This has
a direct negative effect on osteoblasts, leading to decreased BMD and an increased risk of fractures. Lithium salts,
on the other hand, are bone-protective. Therapy with lithium preparations is associated with a decrease in fracture
risk. In case of therapy with psychotropic drugs, particularly antidepressants or neuroleptics, attention should also
be paid to bone health, especially in patients at risk (age, tendency to fall, comedication, preexisting osteoporosis,
fractures). Conclusions. The increased tendency to fractures during psychotropic drug therapy is usually multifac-
torial since, in addition to the direct adverse effects of the medication on the bone, there can also be an increased
tendency to fall and a decreased BMD due to mental illness per se. Psychotropic drug therapy should be optimized,

taking into account the potential side effects, including the increased risk of fractures.
Keywords: antidepressants; neuroleptics (antipsychotics); lithium preparations; osteoporosis; fracture risk

Introduction

The purpose of this article is to provide an overview of the
effects of psychotropic medications on bone metabolism,
bone density and fracture risk. The literature search was car-
ried out in PubMed. The keywords used were: osteoporosis,
bone, fracture, psychotropic medication, antidepressants,
antipsychotics, neuroleptics, hyperprolactinemia and lithi-
um preparations. The articles included in this review date
from 2009 to 2023; 22 studies and nine meta-analyses were
included.

The long-term use of various drugs can lead to drug-
induced osteoporosis [1—3]. This can negatively influence
the interaction of osteoclasts and osteoblasts in the con-
text of osseous regeneration, resulting in a loss of bone mi-
neral density (BMD). This results in an increase in fracture
risk. The following overview shows the effects of treatment
with psychotropic drugs from the group of antidepressants
or neuroleptics (antipsychotics) as well as lithium prepa-
rations on bone. As far as is known, the initial focus is on
the effect of these drugs on bone metabolism and, thus, on
BMD. Many psychotropic drugs also have a sedative effect,
so for this reason, there is an increased risk of falls with an

increased risk of fractures. Finally, mental illness per se also
has a negative effect on bone metabolism and, thus, on the
occurrence of osteoporosis.

For the reasons mentioned, it is often difficult to causally
attribute an increased fracture incidence to a single mecha-
nism so that a multifactorial genesis of osteoporosis or an
increased fracture incidence in psychotropic drug therapy
is present.

Antidepressants

Antidepressants work by increasing neurotransmitters
(serotonin or noradrenaline) in the synaptic cleft since,
in depression, there is a lack of these neurotransmitters at
certain synapses. This occurs either: 1) via inhibition of the
presynaptic reuptake of serotonin or noradrenaline by reup-
take inhibitors, 2) by increasing the release of noradrenaline
through o2-antagonists, or 3) by inhibiting the degradation
of serotonin and noradrenaline by MAQO inhibitors (e.g.,
moclobemide).

The reuptake inhibitors are divided into: a) non-selec-
tive serotonin and/or noradrenaline reuptake inhibitors,
which inhibit the reuptake of serotonin and/or noradrena-
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line and are antagonists at other neurotransmitter receptors
(tricyclic antidepressants (TCAs); e.g., amitriptyline), and
b) selective serotonin reuptake inhibitors (SSRIs), which
selectively inhibit the reuptake of serotonin (e.g., citalo-
pram, fluoxetine). o2-antagonists increase noradrenaline
release in the synapse by inhibiting the negative feedback
presynaptically (e.g., mianserin, mirtazapine) [4]. Antide-
pressants are considered a risk factor for osteoporosis or os-
teoporotic fractures [5].

Effect of antidepressants on osteoclasts
and osteoblasts

Selective serotonin reuptake inhibitors are found in high
concentrations in the bone marrow. Osteoclasts and os-
teoblasts express serotonin receptors and serotonin trans-
porters. Selective serotonin reuptake inhibitors (sertraline,
fluoxetine, paroxetine, fluvoxamine, not citalopram) inhibit
osteoclast formation and resorption by osteoclasts in a dose-
dependent manner. Selective serotonin reuptake inhibitors
(except citalopram) inhibit the formation of alkaline phos-
phatase and mineralization by osteoblasts. Selective sero-
tonin reuptake inhibitors induce apoptosis of osteoclasts
and osteoblasts. The decrease in the number and function
of osteoclasts and osteoblasts leads to a “low bone turnover”
condition, which can lead to loss of BM D and increased fra-
gility fracture risk [6].

Antidepressants also influence the differentiation of hu-
man mesenchymal stem cells (hMSC) to osteoblasts and
adipocytes. An inhibitory effect of fluoxetine on the mi-
neralization during the differentiation of hMSC into osteo-
blasts has been shown [7]. In animal experiments, a negative
effect of fluoxetine on fracture healing was shown by inhibi-
tion of osteoblast differentiation and mineralization [8].

Antidepressants, bone metabolism
and BMD

Selective serotonin reuptake inhibitors influence bone
metabolism. The bone remodeling markers C-telopeptide
(CTX — resorption) and procollagen type 1 N-terminal
propeptide (PINP — formation) were investigated in men
under SSRI therapy. In younger men (20—60 years) under
SSRI therapy, CTX (by 12 %) and PINP (by 13.6 %) were
significantly lower than in non-users. No difference in the
bone remodeling markers was seen in older men (61—94
years) with and without SSRI therapy. Apparently, SSRI
therapy causes a “low bone turnover” state in younger men,
which could lead to bone mineral loss [9].

An accelerated decrease in BMD in postmenopausal
women (57—67 years) in the femoral neck was demonstra-
ted during treatment with SSRIs over 5 years; the effect was
dose-dependent. Also, administration of TCAs showed a
correlation with a decrease in BMD [10]. In older women
(= 65 years), another study showed no decrease in the BMD
of the femoral neck and the spine in SSRI users compared
to non-users [11].

A recent meta-analysis, which included 42,656 patients
with depression who received predominantly SSRIs and
TCAs, found a significant effect of SSRIs on a decrease in
BMD [12]. The trabecular bone score (TBS) was measured
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in women who received antidepressants (SSRIs, TCAs).
This showed a reduction of the TBS and, thus, a deteriora-
tion of the bone structure under antidepressants [13].

Antidepressants and fracture risk

The fracture risk under antidepressant therapy has been
investigated repeatedly. A large-scale study from Canada in
women and men (> 40 years) showed that treatment with
SSRIs is significantly associated with an increased fracture
risk for major osteoporotic fractures (MOF; adjusted ha-
zard ratio (aHR) 1.43) and hip fractures (aHR 1.48). In the
FRAX the 10-year risk of MOF and hip fractures was un-
derestimated [14]. A study from Spain also found a signifi-
cantly increased risk of hip fracture (odds ratio (OR) 2.64)
in long-term SSRI use (> 6 months) compared to untreated
individuals [15]. In contrast, a study from Taiwan showed
no negative effect of antidepressants on hip fracture risk in
patients with depression [16].

Several meta-analyses confirm the increased fracture
risk with antidepressants. A meta-analysis of 34 studies
showed that antidepressant users (SSRIs and TCAs) had
an increased risk of fracture for all fracture types (relative
risk (RR) 1.39) compared to non-users, the risk for non-
vertebral fractures increased by 42 %, for hip fractures by
47 % and for vertebral fractures by 38 %. Selective serotonin
reuptake inhibitors led to a higher increase in fractures than
TCAs. Selective serotonin reuptake inhibitors and TCAs are
therefore associated with a moderate and clinically signifi-
cant increase in fracture risk of all types [17]. In addition, a
meta-analysis of 12 studies showed a significantly increased
fracture risk with the administration of SSRIs (RR 1.72),
partly independent of depression and BMD [18]. Further-
more, a meta-analysis of 8 studies investigating TCA the-
rapy also showed a moderately, but significantly increased
fracture risk (risk ratio 1.23 or 1.24 with 2 different statistical
methods). This could be explained by a loss of BMD and an
increased tendency to fall [19]. A recent meta-analysis of 11
quantitatively analyzable studies, predominantly in women,
showed a significant effect of SSRIs for an increased risk of
hip fracture. The data from 3 studies for vertebral fracture
risk were too heterogeneous to be analyzed [20]. Another
meta-analysis of 38 studies revealed a significant association
with fragility fractures of the hip for treatment with antide-
pressants (OR 2.07) [21].

The increase in fracture risk is greatest at the start of an-
tidepressant therapy, with a maximum within one month
for TCAs and after 8 months for SSRIs. The increased risk
of fracture due to antidepressants is reduced to the baseline
value in the year after discontinuation of medication [5].

Neuroleptics (antipsychotics)

The antipsychotic effect of neuroleptics is primarily
based on an antagonism to the dopamine receptor, mea-
ning that they antagonize the dopaminergic hyperfunction
in schizophrenia. Classical neuroleptics (first-generation)
act as dopamine D, receptor antagonists. This also results in
numerous side effects (extrapyramidal disorders, neuroen-
docrine disorders) and effects special on the bone. The clas-
sic neuroleptics include phenothiazines, thioxanthenes and
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butyrophenones. Newer neuroleptics — atypical neurolep-
tics (second-generation) — have fewer extrapyramidal side
effects. They usually act less strongly via D, receptors, but
via D, and/or 5-HT,, receptors. Atypical neuroleptics are,
for example, clozapine, olanzapine and risperidone [4].

Neuroleptics, hyperprolactinemia
and bone

Dopamine from the hypothalamus inhibits the release
of prolactin in the anterior pituitary gland via D, receptors.
Neuroleptics as dopamine receptor antagonists neutralize
this inhibition and the prolactin level rises (hyperprolac-
tinemia). Prolactin has a direct effect on bone metabolism
(inhibition of osteoblasts, activation of osteoclasts). Via
prolactin receptors on osteoblasts, prolactin releases dose-
dependent cytokines, such as RANKL or TNF-a, and the
osteoprotegerin mRNA level is downregulated. An increase
in osteoclast activity is therefore the result of hyperprolac-
tinemia. On the other hand, an increased prolactin level also
inhibits the proliferation of osteoblasts [22].

Furthermore, hyperprolactinemia causes a disturbance
of the secretion pulsatility of gonadotropin-releasing hor-
mone in the hypothalamus and thus an inhibition of the
secretion of the gonadotropins LH and FSH in the ante-
rior pituitary gland; this leads to secondary hypogonadism,
causing ultimately an increased risk of osteoporosis. Direct
effects of hyperprolactinemia on the bone are difficult to
distinguish from the indirect effects of hyperprolactinemia
dependent hypogonadism [22]. A very high increase in pro-
lactin induces e.g. haloperidol, amisulpride and risperidone,
whereas quetiapine or clozapine cause a smaller increase in
prolactin [23].

Effect of neuroleptics on osteoblasts

Atypical neuroleptics can induce apoptosis of osteoblasts
via the “Wnt/[-catenin signaling”. This was shown in a hu-
man osteoblast cell culture. With the addition of olanzapine,
risperidone, amisulpride or aripiprazole, the proliferation of
osteoblasts decreased and the apoptosis of osteoblasts in-
creased. The B-catenin expression in the cells decreased.
This indicated an involvement of Wnt/B-catenin signaling
in this process, which can contribute to the development of
osteoporosis under atypical neuroleptics. Resveratrol pre-
vented this effect, which could potentially have a therapeu-
tic consequence [24].

Neuroleptics, bone metabolism and BMD

The effect of atypical neuroleptics (olanzapine, ris-
peridone) on bone metabolism was investigated in patients
with schizophrenia. The bone resorption marker serum
B-CrossLaps increased significantly when schizophrenia pa-
tients were treated with atypical neuroleptics compared to un-
treated patients or healthy controls. No difference was found
in the formation marker serum osteocalcin between untreated
and atypical neuroleptic-treated schizophrenia patients. The
results of the study thus indicate increased bone resorption
during treatment with atypical neuroleptics [25].

A study from Canada showed an increased risk of osteo-
porosis under treatment with atypical neuroleptics (adjusted
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odds ratio (aOR) 1.55) in postmenopausal women, while
treatment with typical-classical neuroleptics did not result
in an increased risk of osteoporosis (aOR 1.02) [26]. A study
from Australia in women and men showed an 11 % lower
BMD in the lumbar spine and a 9.9 % lower BMD in the
hip in women under 60 years of age who received neuro-
leptics compared to age-correspondent women who did not
receive neuroleptics; in women aged 60 years and over and
men there was no difference in BMD with and without neu-
roleptic therapy [27]. Antipsychotic medication is also asso-
ciated with a deterioration of parameters of the quantitative
heel ultrasound (“broadband ultrasound attenuation” and
“stiffness index”) [28].

Neuroleptics and fracture risk

The results of studies on the fracture risk associated with
neuroleptic therapy are different. One study from the USA
found no increased fracture risk with neuroleptic treatment
for 3 months and longer compared to a control group [29].
In another study of people in nursing homes (65 years and
older) the start of neuroleptic therapy was associated with an
increased risk of fracture: HR 1.39 for any fracture, HR 1.76
for a hip fracture [30]. A study from Taiwan found that neu-
roleptic therapy in patients with schizophrenia was associ-
ated with an increased risk of hip fracture (aOR 1.61). At the
treatment start the fracture risk was significantly higher than
later on. The fracture risk was significantly increased with
classical (first-generation) neuroleptics, but not with atypi-
cal (second-generation) neuroleptics [31]. In the previously
mentioned study from Canada in women and men (> 40
years) under therapy with neuroleptics for a MOF an aHR
of 1.43 and for a hip fracture an aHR of 2.14 was found,
here too the risk for these fractures was also significantly un-
derestimated in the FRAX [14]. A study on risperidone did
not show an increased fracture risk under this medication in
comparison with other atypical neuroleptics. Typical (clas-
sic) neuroleptics led to a moderately increased risk of hip
fracture compared with atypical neuroleptics [32].

A review with meta-analysis of 19 studies (544,811
people) concerning the association of neuroleptic therapy
with fractures compared with controls without neuroleptics
showed an OR for the occurrence of hip fractures of 1.67
for typical (first-generation) neuroleptics, 1.33 for atypical
(second-generation) neuroleptics and for typical and atypi-
cal neuroleptics together 1.46 [33]. Furthermore in 2 addi-
tional meta-analyses an increased risk of hip fracture with
neuroleptic therapy could be shown [21, 34].

Lithium preparations

Lithium salts are mood stabilizers and are used in the
treatment of bipolar disorders [4]. On a molecular level,
lithium chloride stimulates osteogenesis through human
mesenchymal stem cells from the bone marrow with simul-
taneous inhibition of adipogenesis; this occurs via an effect
on the Wnt-signaling and Hedgehog-signaling pathways.
In addition, lithium chloride counteracts the inhibition of
Whnt-signaling by Dickkopf-1 [35]. In addition to the pro-
motion of osteoblast activity, lithium chloride also suppress-
es the activity of osteoclasts via inhibition of the RANKL/
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OPG system. Lithium is therefore considered a bone-pro-
tective substance [36].

In patients under therapy with lithium, a higher BMD
could be shown when compared to control subjects with-
out lithium. Bone remodeling markers were also lower with
lithium therapy than in control subjects [37, 38]. Also, in a
large-scale study from Denmark, patients with bipolar dis-
order who were treated with lithium preparations were found
to have a reduced risk of osteoporosis compared to people
without lithium therapy [39]. In contrast, one study found
that lithium therapy in women was associated with poorer
bone structure as measured by TBS [13]. A 20% decrease
in fracture risk (RR 0.80) with lithium therapy compared to
control subjects was demonstrated in a meta-analysis. This
again suggests a bone-protective property of lithium [40].

Conclusions

Antidepressants cause an increase of serotonin and/or
noradrenaline in the synapses. They have a negative effect
on the bone metabolism and can contribute to a decrease in
BMD. Meta-analyses show an increase in the fracture risk
under antidepressant therapy.

Neuroleptics (antipsychotics) are dopamine receptor an-
tagonists that lead to hyperprolactinemia; through this and
a negative effect on osteoblasts, neuroleptics can cause a de-
crease in BMD and an increased fracture risk.

Lithium salts are bone-protective, they stimulate osteo-
genesis and inhibit osteoclasts. The risk of fracture decreases
with lithium therapy.

In case of psychotropic drug therapy, especially with an-
tidepressants or neuroleptics, attention should also be paid
to bone health, especially in patients at risk for osteoporosis
and fractures. An increased tendency to fracture under psy-
chotropic drug therapy can be caused by the effect of the
medication on the bone, by an increased tendency to fall or
due to the mental illness per se.

References

1. Panday K, Gona A, Humphrey MB. Medication-
induced osteoporosis: screening and treatment strategies.
Ther Adv Musculoskel Dis. 2014 Oct;6(5):185-202. doi:
10.1177/1759720X14546350.

2. Gasser RW, Gotsch C. Pharmaka mit negativer Aus-
wirkung auf den Knochen — durch Medikamente induzi-
erte Osteoporose. J Miner Stoffwechs Muskuloskelet Er-
krank. 2016;23(3):78-85. Available from: https://www.kup.
at/kup/pdf/13626.pdf.

3. Resch H, Muschitz C, Kocijan R, et al. Arzneimit-
tel-induzierte Osteoporose. Osterreichische Arztezeitung.
2023;18:22-28. Available from: https://aerztezeitung.at/
wp-content/uploads/2023/09/State_Osteoporose_Resch
OEAEZ-18_25.9.2023.pdf.

4. Dellas C. Pharmakologie Kurzlehrbuch 3. Auflage
2022, Urban & Fischer. Elsevier GmbH, Deutschland.

5. Rizzoli R, Cooper C, Reginster J-Y, et al. Anti-
depressant medications and osteoporosis. Bone. 2012
Sep;51(3):606-613. doi: 10.1016/j.bone.2012.05.018.

6. Hodge JM, Wang Y, Berk M, et al. Selective sero-
tonin reuptake inhibitors inhibit human osteoclast and os-

teoblast formation and function. Biol Psychiatry. 2013 Jul
1;74(1):32-39. doi: 10.1016/j.biopsych.2012.11.003.

7. Kruk JS, Bermeo S, Skarratt KK, et al. The effect
of antidepressants on mesenchymal stem cell differentia-
tion. J Bone Metab. 2018 Feb;25(1):43-51. doi: 10.11005/
jbm.2018.25.1.43.

8. Bradaschia-Correa V, Josephson AM, Mehta D, et al.
The selective serotonin reuptake inhibitor fluoxetine di-
rectly inhibits osteoblast differentiation and mineralization
during fracture healing in mice. J Bone Mineral Res. 2017
Apr;32(4):821-833. doi: 10.1002/jbmr.3045.

9. Williams LJ, Berk M, Hodge JM, et al. Selective se-
rotonin reuptake inhibitors (SSRIs) and markers of bone
turnover in men. Calcif Tissue Int. 2018 Aug;103(2):125-
130. doi: 10.1007/s00223-018-0398-0.

10. Rauma PH, Honkanen RJ, Williams LJ, et al. Ef-
fects of antidepressants on postmenopausal bone loss — a
5-year longitudinal study from the OSTPRE cohort. Bone.
2016 Aug;89:25-31. doi: 10.1016/j.bone.2016.05.003.

11. Saraykar S, John V, Cao B, et al. Association of
selective serotonin reuptake inhibitors and bone mineral
density in elderly women. J Clin Densitom. 2018 Apr-
Jun;21(2):193-199. doi: 10.1016/j.jocd.2017.05.016.

12. Mercurio M, de Filippis R, Spina G, et al. The use of
antidepressants islinked to bone loss: a systematic review and
metanalysis. Orthop Rev (Pavia). 2022 Oct 13;14(6):38564.
doi: 10.52965/001c.38564.

13. Hafizi S, Lix LM, Hans D, et al. Association of
mental disorders and psychotropic medications with bone
texture as measured with trabecular bone score. Bone. 2022
Dec;165:116565. doi: 10.1016/j.bone.2022.116565.

14. Bolton JM, Morin SN, Majumdar SR, et al. As-
sociation of mental disorders and related medication use
with risk for major osteoporotic fractures. JAMA Psychia-
try. 2017 Jun 1;74(6):641-648. doi: 10.1001/jamapsychia-
try.2017.0449.

15. Gorgas MQ, Torres F, Vives R, et al. Effects of
selective serotonin reuptake inhibitors and other antide-
pressant drugs on the risk of hip fracture: a case-con-
trol study in an elderly mediterranean population. Eur
J Hosp Pharm. 2021 Jan;28(1):28-32. doi: 10.1136/ejh-
pharm-2019-001893.

16. Cheng BH, Chen PC, Yang YH, et al. Effects of
depression and antidepressant medications on hip frac-
ture. A population-based cohort study in Taiwan. Medicine
(Baltimore). 2016 Sep;95(36):¢4655. doi: 10.1097/MD.
0000000000004655.

17. Rabenda V, Nicolet D, Beaudart C, et al. Relation-
ship between use of antidepressants and risk of fractures:
a meta-analysis. Osteoporos Int. 2013 Jan;24(1):121-137.
doi: 10.1007/s00198-012-2015-9.

18. Wu Q, Bencaz AF, Hentz JG, et al. Selective sero-
tonin reuptake inhibitor treatment and risk of fractures: a
meta-analysis of cohort and case-control studies. Osteopo-
ros Int. 2012 Jan;23(1):365-375. doi: 10.1007/s00198-011-
1778-8.

19. Wu Q, Xu Y, Bao Y, et al. Tricyclic antidepressant
use and risk of fractures: a meta-analysis of cohort stu-
dies through the use of both frequentist and Bayesian ap-

Tom 14, N2 4, 2024

www.mif-ua.com, http://pjs.zaslavsky.com.ua



Ornapwn / Reviews

proaches. J Clin Med. 2020 Aug 10;9(8):2584. doi: 10.3390/
jecm9082584.

20. De Filippis R, Mercurio M, Spina G, et al. An-
tidepressants and vertebral and hip risk fracture: an up-
dated systematic review and meta-analysis. Healthcare
(Basel). 2022 Apr 26;10(5):803. doi: 10.3390/healthcare
10050803.

21. Mortensen SJ, Mohamadi A, Wright CL, et al.
Medications as a risk factor for fragility hip fractures: a sys-
tematic review and meta-analysis. Calcif Tissue Int. 2020
Jul;107(1):1-9. doi: 10.1007/s00223-020-00688-1.

22. Di Filippo L, Doga M, Resmini E, et al. Hyper-
prolactinemia and bone. Pituitary. 2020 Jun;23(3):314-321.
doi: 10.1007/s11102-020-01041-3.

23. Gonzalez-Rodriguez A, Labad J, Seeman MV.
Antipsychotic-induced hyperprolactinemia in aging popu-
lations: prevalence, implications, prevention and ma-
nagement. Prog Neuropsychopharmacol Biol Psychia-
try. 2020 Jul 13;101:109941. doi: 10.1016/j.pnpbp.2020.
109941.

24. Li P, Wang, Liu X, et al. Atypical antipsychotics in-
duce human osteoblasts apoptosis via Wnt/B-catenin signa-
ling. BMC Pharmacol Toxicol. 2019 Feb 12;20(1):10. doi:
10.1186/s40360-019-0287-9.

25. Zhang B, Deng L, Wu H, et al. Relationship be-
tween long-term use of atypical antipsychotic medica-
tion by Chinese schizophrenia patients and the bone
turnover markers serum osteocalcin and [-crosslaps.
Schizophr Res. 2016 Oct;176(2—3):259-263. doi: 10.1016/j.
schres.2016.06.034.

26. Bolton JM, Targownik LE, Leung S et al. Risk of
low bone mineral density associated with psychotropic
medications and mental disorders in postmenopausal wo-
men. J Clin Psychopharmacol. 2011 Feb;31(1):56-60. doi:
10.1097/JCP.0b013e3182075587.

27. Azimi Manavi B, Stuart AL, Pasco JA, et al. Use
of antipsychotic medication and its relationship with bone
mineral density: a population-based study of men and wo-
men. Front Psychiatry. 2023 Jan 5;13:1004366. doi: 10.3389/
fpsyt.2022.1004366.

28. Azimi Manavi B, Mohebbi M, Stuart AL, et al. An-
tipsychotic medication use in association with quantitative
heel ultrasound (QUS). Bone Rep. 2023 Jun 8;18:101694.
doi: 10.1016/j.bonr.2023.101694.

29. Weaver J, Kawsky J, Corboy A. Antipsychotic use
and fracture risk: an evaluation of incidence at a veterans
affairs medical center. Ment Health Clin. 2019 Jan 4;9(1):6-
11. doi: 10.9740/mhc.2019.01.006.

30. Rigler SK, Shireman TI, Cook-Wiens GJ, et al.
Fracture risk in nursing home residents initiating antipsy-

chotic medications. J Am Geriatr Soc. 2013 May;61(5):715-
722. doi: 10.1111/jgs.12216.

31. Wu CS, Chang CM, Tsai YT, et al. Antipsychotic
treatment and the risk of hip fracture in subjects with schizo-
phrenia: a 10-year population-based case-control study. J
Clin Psychiatry. 2015 Sep;76(9):1216-1223. doi: 10.4088/
JCP.14m09098.

32. Clapham E, Bodén R, Reutfors J, et al. Expo-
sure to risperidone versus other antipsychotics and risk of
osteoporosis-related fractures: a population-based study.
Acta Psychiatr Scand. 2020 Jan;141(1):74-83. doi: 10.1111/
acps.13101.

33. Lee SH, Hsu WT, Lai CC, et al. Use of antipsycho-
tics increases the risk of fracture: a systematic review and
meta-analysis. Osteoporos Int. 2017 Apr;28(4):1167-1178.
doi: 10.1007/s00198-016-3881-3.

34. Papola D, Ostuzzi G, Thabane L, et al. Antipsy-
chotic drug exposure and risk of fracture: a systematic re-
view and meta-analysis of observational studies. Int Clin
Psychopharmacol. 2018 Jul;33(4):181-196. doi: 10.1097/
YIC.0000000000000221.

35. Tang L, Chen, Pei F, et al. Lithium chloride modu-
lates adipogenesis and osteogenesis of human bone marrow-
derived mesenchymal stem cells. Cell Physiol Biochem.
2015;37(1):143-152. doi: 10.1159/000430340.

36. Wong SK, Chin KY, Ima-Nirwana S. The skeletal-
protecting action and mechanisms of action for mood-
stabilizing drug lithium chloride: current evidence and fu-
ture potential research areas. Front Pharmacol. 2020 Apr
7;11:430. doi: 10.3389/fphar.2020.00430.

37. Zamani A, Omrani GR, Nasab MM. Lithium’s ef-
fect on bone mineral density. Bone. 2009 Feb;44(2):331-
334. doi: 10.1016/j.bone.2008.10.001.

38. Lassas A, Norrback K-F, Adolfsson R, et al. Bipo-
lar disorder and bone mineral density Z-Scores in rela-
tion to clinical characteristics and lithium medication.
J Clin Med. 2022 Dec 1;11(23):7158. doi: 10.3390/jcm
11237158.

39. Kohler-Forsberg O, Rohde C, Nierenberg AA, et al.
Association of lithium treatment with the risk of osteopo-
rosis in patients with bipolar disorder. JAMA Psychiatry.
2022 May 1;79(5):454-463. doi: 10.1001/jamapsychiatry.
2022.0337.

40. Liu B, Wu Q, Zhang S, et al. Lithium use and risk of
fracture: a systematic review and meta-analysis of observa-
tional studies. Osteoporos Int. 2019 Feb;30(2):257-266. doi:
10.1007/s00198-018-4745-9.

Received 21.08.2024

Revised 21.10.2024
Accepted 15.11.2024 M

Information about authors

Rudolf Wolfgang Gasser, MD, Associate Professor, Department of Internal Medicine |, Medical University of Innsbruck, Innsbruck, Vogelweiderstrasse 7, 6020 Innsbruck, Austria; https://orcid.

0rg/0000-0001-7580-0705

Heinrich Resch, MD, Professor of Internal Medicine, Head, Bone Diseases, Center Internal Medicine Il, Medical Faculty, Sigmund Freud University, Sigmund Freud Platz 3, 1020 Vienna, Austria; https://

orcid.org/0000-0003-0236-9998

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Authors’ contribution. R.W. Gasser — formulation of the purpose and design of the research, data collection, data analysis and interpretation, writing the article; H. Resch — research concept,

editing the article.

Binb. Cyrno6u. Xpeo6er, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

Tom 14, N2 4, 2024



Gasser R.W.", Resch H.?
'Medical University of Innsbruck, Innsbruck, Austria
2Medical Faculty, Sigmund Freud University, Vienna, Austria

McnxoTponHi npenapaTy Ta KicTKa

Pesiome. Mema crarri: nagatv orisin BIUIMBY MCHXOTPOMHUX
rnpenapariB Ha KiCTKOBMI MeTabos1i3M, MiHEpajbHY ILITbHICTb
kictkoBoi TkanuHu (MILIKT) ta pusuk nepenomis. Memodu.
IMowmryk JniTepatrypu nposoawiu B 6a3i PubMed. Bukopucrani
KJIIOUOBi CJIOBA: «OCTEONMOPO3», «KiCTKa», «IE€PEIOM», «IICUXO0-
TPOITHI 3aCO0M», «aHTUICMPECAHTU», «Q@HTUIICUXOTUKU», «HEU-
POJIENITUKU»,  «TiMEPHpOJIaAKTUHEMIisI»,  «IpernapaTy  JIiTiio».
Pe3zyavmamu. TlcuxotpomnHi 3aco0u 3 TPyNU aHTUACTIPECAHTIB
YU HEUPOJIENTUKIB (AHTUIICUXOTUYHI MpernapaTu), a TaKoX Ipe-
rnapaT JIiTito MaloTh Pi3HUIA BIUIMB Ha KiCTKOBY TKaHUHY. 3 OJI-
HOro OOKY, BOHM MOXYTb IPOBOKYBAaTH PO3BUTOK OCTEOINOPO3Y
3 MiABUILEHUM PU3UKOM IEepesIoMiB (aHTUIAEIPECAaHTH, HEUPO-
JIEMITUKM), 3 IHILIOTO — JISIKi CITOJIyKU TAKOX MPOSIBIISIIOTh 3aX1C-
Hy Jil0 Ha KiCTKM (TIperaparu JiTiio). AHTUAETPECAHTH 3a3BU-
yail 00yMOBJIIOIOTD MMiIBUIIICHHS PiBHSI CEPOTOHIHY Ta/ab0 HOP-
aJpeHaliHy B CMHarIcax. Y KiCTKOBili TKAHWHI BOHM BUKJIUKAIOTh
3HUKEHHS 11 MiHepalbHOI WIIBHOCTI i, SIK HACINOK, 301IbLIEH-
HS pU3UKY nepeiomiB. HeliponenTuku AiloTh sIK aHTarOHICTH 10-
(haMiHOBUX PELIENTOPIB Ta MPU3BOASATH 0 TilepIpOJTaKTUHEMII i,

TaKUM YMHOM, JI0 BTOPUHHOTO rinoroHaausmy. Lle mae npsimuii
HeTaTUBHUI BIUIMB HAa OCTEOOJACTH 1 OOYMOBIIOE 3HUKEHHS
MILIKT Ta migBuIieHU pU3KUK TepeaoMiB. 3 iHIIIOro OOKY, coi
JIITII0 3aXMIAI0Th KiCTKOBY TKAHUMHY, a Tepartisi mpernaparaMu Ji-
TilO MOB’s13aHAa 31 3HUXKEHHSIM PU3UKY TepesoMiB. [1pu jikyBaH-
Hi TICUXOTPOMMHUMU TMpernaparaMu, 30KpeMa aHTUACTIPECAHTAMU
ab0 HelpoJsienTUKaMU, CJIiJl TAKOX 3BEPHYTH yBary Ha 310pOB’sl
KICTOK, 0COOJIMBO B MAaLi€HTIB IPyNU PU3MKY (BiK, CXUJBHICTb
110 MafdiHb, CYMyTHS Tepallis, HassBHUI OCTEOIOpO3, MEPEeJIOMU).
Bucnoeku. TlinBuilieHa CXWIBHICTb 0 MEPEIOMIB ITijl Yac JIiKy-
BaHHSI MICUXOTPONTHUMMU TpernaparaMu 3a3Buyaii € Oaratodak-
TOPHOIO, OCKIiJIbKM, OKPiM MPSIMOTO HECTIPUSITIIMBOTO BILJIUBY JIi-
KiB Ha KiCTKY, MOX€ CIOCTepiraTucsl miBUILEHAa CXUJIbHICTb 10
nafinb i 3HuxeHHs: MILIKT yepes ncuxiuHe 3aXBOPIOBaHHS SIK
Take. Tepariio MICUXOTPOITHUMMU IpernapaTaMy CJIifl ONITUMi3yBa-
TH 3 ypaxyBaHHSIM MOXJIMBUX MOOIYHUX e(eKTiB, 30KpeMa ITi/-
BMILIEHOTO PU3HKY NEPETIOMIB.

Ki1i04oBi cj10Ba: antuzenpecaHTu; HeilponenTUKU (aHTUIICH-
XOTUKM); TIPENaparu JITilo; 0CTEONOpO3; PU3UK MEPETOMY
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