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Mapmunrok J1.11., Maneceka T.J1.

/IBH3 «TepHoninebcokuli HayioHanbHuli MeduyHuli yHieepcumem im. I.fl. Top6ayeecokoz2o MO3 Ykpaitu»,
m. TepHonine, Ykpaina

Bnnus Tepanii KanbuynmimeTrnkamm
Ha MiHepanbHO-KIiCTKOBI po3naamn y Xxsopmx
Ha XpPOHiYHY XBOpOOy Hupok VI crapgii

Pe3tome. AkmyansHicmes. BuBueHHs ocobnvBocTeli nepebiry BTOprHHOrO rinepnapatupeosy (BIMT) Ta ioro ni-
KYBaHHSA Y MaLi€HTIB 3 XpOHiuHO XxBopoboto Hupok (XXH) VA cTagii € akTyanbHoto npobnemoto. Mema: BnBUATH
BIJIMB JOBroTpMBanoi komnnekcHoi Tepanii (AKT) 3 BKNoueHHAM KanbUMMIMeTVKA LMHaKanbLeTy Ha nepe6ir BIMT
y xBopux 3 XXH V[ ctagii. Mamepianu ma memodu. B ogHOLEHTPOBOMY KOFOPTHOMY MPOCMEKTUBHOMY JOCHi-
IXKeHHi ob6cTexxeHo 134 ocobu 3 XXH VI cTagii, AKi oTprMyBanu HMPKOBO-3aMiCcHY Tepanito MporpaMHUM remogi-
anizom. [locnigyBaHa rpyna BKJtoyana XxBopux, siki oTpumysanu KT Ta 6a3oBy Tepanito BITIT i3 3acTocyBaHHAM
BiTamiHy D (anbdakanbuupgony) i KanbuinBmicHoro/cmHTeTYHOro gpocdatbiHaepa auetaTy Kanblito/ceBenamepy
rinpoxnopuay; rpyna KOHTponio oTprMyBana AoBroTpusany 6a3oBy Tepanito. Y BCix XBOPUX BM3HaYanun piBHi iH-
TakTHOro napatropmoHy (iMTT), cuposaTkoBoro Kanbuito (Ca) Ta pocdopy (P), akTmBHICTb nyxHOI pocdaTasn (JID)
[0 NiKyBaHHA 1 Ha TNi Tepanii Yepe3 oAuH i ABa PoKM. AHani3 OTPMMaHNX AaHUX NPOBeAEeHO 3 BUKOPUCTAHHAM NpPO-
rpamu SPSS, Bepcii 21 i3 cTaTUCTUYHOIO 3HAYMMICTIO, BU3HAYEHOI0 Ha piBHi p < 0,05. Pesynemamu. BITIT BuasneHo
y 33,6 % nauieHTiB i3 XXH V[ cTagii, cepefHin Bik AKX cTaHOBMB 52,2 + 12,9 poky. [loBrotpmsane 3acToCyBaHHA
LMHaKanbLeTy CNpUAno BOCATHEHHIO Winbosoro piBHA iMTl y 83,3 % nauienTis 3 BITIT, wo cynpoBoaxyBanocs Bi-
POTiAHNM 3HVXXEHHAM Y HUX YacTOTU MepesioMiB Ta KNiHIYHO 3HauyLoi Kanbumndikauii cyamH. Ha tni KT 3 BKntoueH-
HAM LiMHaKanbLeTy Mano MicLe TakoX BiporifHe 3HXeHH:A piBHA P, Ca Ta MeHLw o0 Mipoto akTuBHOCTI JIO y nauieH-
TiB 3 BITIT. BucHoeku. [1py foBroTpuBanin tepanii i3 BKIIOYEHHAM LUMHaKanbLeTy Masno MicLe BiporifHe 3H/KeHHA
piBHA iMTT, Wo cynpoBOAXKYBaNoca 3HMKeHHAM piBHA cpoBaTkoBoro P, Ca Ta JI®, a TakoX BipOrifHUM 3HUKEHHAM
YacToTU NepenoMiB i Kanbuuikauii cyarH. LIHakanbLeT MOXHa po3LUiHIOBATU AK 6e3neyHnin Ta epeKTUBHMIA 3aci6
y nikyBaHHi BIMTIT y nauienTis 3 XXH V[ cTagii.

KniouoBi cnoBa: BTopuHHWN rineprnapatpeos; reMmogianis; napaTMpeoiaHuii ropMoH; MiHepasbHi Ta KiCTKOBI
po3nagu; KanbUMiMeTUKN

Bctyn

MiHepaJlbHUX 1 KicTKoBUX TopyuieHb (XXH-MKIT).

XpoHiuHa xBopoba Hupok (XXH), Ha sKy cTpaxmae
6u3pko 10 % HaceyneHHs CBITY, € IJI00aJLHOIO TTPoOdJIe-
MOIO CUCTEMM OXOpPOHU 310poB’s. Ll maTosoris cyrpo-
BOJ/IKYETBCSI 3POCTaHHSIM 3aXBOPIOBAHOCTi, CMEPTHOCTI
Mali€HTIB Ta eKOHOMIYHMUX BUTpAT Ha JiikyBaHHsT XXH,
YHACIiIOK 40ro HaOyBa€ 0COOIMBOI aKTyaJbHOCTI B Kpa-
iHaxX 3 HU3BKUM piBHEeM moxony HaceneHHs [1]. BropuH-
Huii rineprapatupeo3 (BI'TIT) € mommpeHum i cepiio3-
HuMm yckiaamHeHHssM XHH, ocoGiuBo y maiieHTiB, 1110
OTpUMYIOTh mdianizHe JikyBaHHs. BITIT mnposBiserscs
rinepdyHKili€elo i rinepruiasi€ro mapaimMTonoaioHuX 3a-
JI03, CIIPUUYMHEHOIO0 TOPYLIEHHSIM MeTabo0J1i3My Kasbllilo
(Ca) i dochopy (P) Ta pesucTeHTHICTIO 10 BiTaMiHy D
cKeyeTa, 1o HaOyyno Bu3HadueHHsT XXH-acomilioBaHUX

OcCKiJIbKM MiIBUIIIEHA yBara MeIMYHOI CIUILHOTH /10 TIPO-
oneMun XXH-MKII 3’gBuiack BiZTHOCHO HEIaBHO, JI0O-
CTyImHa oOMeXeHa KiIbKIiCThb omy0JlikoBaHOI iH(opMaliii
mono tsrapst BI'TIT y mixkHaponHoMmy KoHTeKcTi. [1pote
BioMoO, 1110 B €Bpori Ta ABctpaiii nomupeHicts BITIT
cepe mialli3HMX IOIyJIsALiil KonuBaeThes Bin 30 no 49 %;
B Amepuui (CIIA, Kanama) mommupenicts BITIT omi-
HIOEThCST B 54 %, B A3ii OLIIHKM MMOLIMPEHOCTI BU3HAYe-
Hi unre ast Taaii (28 %) ta dnowii (11,5 %), npu oMy
B34T0 10 yBaru BI'TIT, moporose 3HaueHHSs MapaTrTOPMOHY
(ITT) a6o inTaktHoro IITI (illTT), BcraHOBIEHOrO Ha
piBHi > 300 nr/ma [2]. N. Tabibzadeh Ta cniBaBT. y pam-
Kax MiXXHapoaHoOro 6arato¢a3Horo rnmpocrneKTUBHOTO KO-
TOPTHOTO IOCJIKeHHSI Pe3yJIbTaTiB i MPaKTUKW Jiajizy
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(DOPPS), o oxoruttoBajio Oiybiiie HixX 5,5 THC. malii-
€HTIB BikoM > 18 pokiB Ha remognianizi (I'J1) i3 21 kpainu,
BIIAJIOCsI BCTaHOBUTH, 1110 notnupeHictb BITIT i3 piBHem
IITT > 600 rir/mn yepe3 9—12 MicsuiB micas mouatky ']
OyJyia OiMBIIOI0 y Mami€eHTiB, ki po3movamm [/ 3 IITT
> 600 nir/mi (29 %), nopiBuasito 3 TITT 150—300 rir/mi
no movatky IJI (7 %) [3]. 3rimHO 3 KIiHIYHMMU TIpaK-
TuyHuMu pekomeHmauismMu KDIGO 2017 3 miarHocTu-
KM, OLiHKU, mpodinakTuku Ta jgikyBaHHsI XXH-MKII,
y nauieHTiB i3 XXH V]I ctaaii onTUMajJbHUM BBaXKa€Tb-
Cs1 peMOoJIeNIIOBaHHs KiCTKOBOI TKaHUHU Ipu piBHi illITT,
1110 3HAXOAMThCS B Jianas3oHi Bim 2- 10 9-KpaTHOro ioro
30iJIbILIEHHST TTOPIBHSHO 3 pehepeHTHUM 3HAUYEeHHSIM [4].
Hanmipna cekpeuist TITIT cynpoBomKXy€eTbCsl BAHUKHEH-
HIM TaKuX YCKJIagHEHb, SK aedopMallisg, mnepebdymoBa
KiCTOK, IaTOJIOTiYHiI TMepeioMH, OCTeoapTparii, cBep-
OLK, cepleBO-CyAIMHHA i TKAaHMHHA KaJabIuiKalis, sKi, y
CBOIO YEPTY, CIIPUSIOTh BUHUKHEHHIO CEPLEBO-CYIUHHUX
YCKJIaIHEHb, 110 3HAYHO 3HMXKYE SIKICTb i TPUBAJIiCTh XKUT-
TS MAli€HTIB 3 TePMiHAJIbHOIO HUPKOBOIO HEAOCTATHIC-
110 [5]. OcHOBHUM (haKTOpPOM, 110 BU3HAYAE BUIiICHHS
IITT, € konueHrpauist Ca B cupoBatili KpoBsi. [TopyiieHHs
MeTaboizmy BitamiHy D y HUpKax Ha (hOHi MOpyILIEHHS
ix (yHKIiT MPU3BOAUTD [0 TiMOKaibllieMil Ta rinepdoc-
dareMmii, 1110, Y CBOIO Uepry, BeJe 10 KOMIIEHCATOPHOI Ti-
neprutasii KITUH MapaiuTononiOHOl 3a1031 Ta TTOCHJIe-
Hoi npoaykuii I1TT i Buknukae BITIT [6]. IBaHaausTh
pPOKiB TOMY Briepiie OyB KJIOHOBaHWI KaJdbLiMuyTIUBUIA
peuenTop (CaSR) mapamuTomnonioHoi 3amo3u, skuii OyB
imeHTU(iKOBaHU IK OCHOBHUI perysitop cekperii [1TI.
byno moseneno, mo aktuBaiisgs CaSR HeBeaIukuMu 3Mi-
HaMH MO3aKJiTUMHHOrO Kajbliilo peryiatoe cuHrte3 I1TT,
CEeKpellil0 KaJbLIMTOHIHY, €KCKpellil0 Kallbllilo i3 cedyero
Ta KicTKOBe peMopentoBaHHs. Lle craso momToBxoM st
PO3pO0OKM KaJIbLIMMiIMETUKIB, SIKi 3AaTHi iMiTyBaTH Iit0
rinokanbuieMii Ha CaSR i npurHiuyBatu cekpeuito I1TT,
He BIUIMBaioyn Ha KoHueHTpaliio Cai P [7]. He3Baxaioun
Ha Te, 110 MPOBEIEHO HU3KY NOCIiIKEeHb, 30KpeMa paHa10-
Mi30BaHUX 0araTOIeHTPOBUX KIIIHIYHUX — IO MPUKIALY,
nochimxenHss EVOLVE [20], naHi, oTpuMaHi B HUX, € Cy-
MepeuMBUMM Ta HEOJHO3HAYHMMU, 30KpeMa 100 KiH-
LIEBUX TOYOK: 3HUXKEHHS KapJiOBaCcKyJISIPHOI Ta 3arajibHOT
cMmepTtHocTi. Tomy pobGoya rpymna peKoMeHayBaja SIK Iep-
CIIEKTMBHI i OOTpYHTOBaHI JOCiIXEHHsI, CIIPSIMOBaHi Ha
BUBUYEHHS TaKHUX CYpPOTaTHUX TOUYOK, SIK KapAiOBaCKYIsIpHi
Mojii, BIUIMB Ha KOHIEHTpallilo 0ioXiMiuHMX MapKepiB,
3okpema FGF23, mnporpecyBanHsi rineprtpodii JiBoro
IIIJTYHOUKA, YacToTa KalblUdiKallii, a TAKOX MOPiBHSIHHS
Teparii KabIIUMiMEeTUKaMU i aKTUBHUMU (hOpMaMu BiTa-
MiHy D. 3 ooy Ha 1ie MY IIpOBEIN JOCTIIKEHHS, Y IKO-
My BUBYaiIu ocobsuBocti nepediry BI'TIT y maiieHTtiB Ha
I'Jl na i noBrotpusanoi komriekcHoi teparii (JIKT) 3
BKJIIOUEHHSIM KaJIbLIUMIMETUKA IIUMHAKAIBIETY. OCKUIbKYI
OLIBIIICTh HOCTIMKEHb i3 3aCTOCYBaHHSM ILIMHAKAJbIIe-
Ty 30CepeIKYIOThCS Ha KOPOTIIMX TePMiHax (IO OTHOTO
POKY), 3aJIUIIAEThCS aKTyaJbHUM JOCIiIKEHHS mepediry
BI'TIT y mauienris 3 XXH V]I 3 BUB4eHHSIM TMHAMIiKU PiB-
nst il1TT, cupoBarkoBoro Ca i P, aktuBHocTi JI® Ha Tii
JOKT. OcobauBuii KJIiHIYHUI iHTepeC CTAaHOBUTh OLliHKA

BrinBy KT 3 BKIIOUEHHSIM LIMHAKaJIbLIETY Ha KiCTKOBE
peMoeTIoBaHHs, IIpoliec Karblrdikalii CyauH i KiaraH-
HOTO arapary ceplisi, YaCTOTy BUHUKHEHHSI HOBUX Tiepe-
JIOMiB, a TaKOX e(EeKTUBHICTh Ta O6e3IeKy JOBroTpUBAIOl
Teparii y mauieHTiB 3 XXH V]I cranmii.

Memoro poGotu Oy0 BUBYMTU BIUIMB JOBIOTPHBA-
JIOI KOMILJIEKCHOI Tepallii 3 BKIIOUEHHSIM KaJIbLIMMiMeTH-
Ka nuHakaiblety Ha nepeoir BITIT y xBopux 3 XXH V]I
CTajii, OLIHUTHU KIJIiHIYHY €(eKTUBHICTDb i O€3MeKy TOBIo-
tpuBajoi Teparnii BI'TIT 3 BkItoYeHHSIM KajblLIMMiMeTHKa
LIMHAKAJIBLIETY.

Marepianun Ta metogn

IIpoBeneHO OMHOLIEHTPOBE KOTOPTHE MPOCIEKTUBHE
JoCTiIKeHHsT Ha 0a3i BingisieHHs remonianizy KoMmyHaib-
HOTO HeKoMepliitHoro minnpuemcra <«TepHomisbchbKa
obyacHa KJIiHiYHA JiKapHs» TepHOIJIBCHKOI 00J1acHOI
pamu, sIKe OyJ10 IOroIKeHe eTUYHOI0 KoMmicieto mipu Tep-
HOIILJIbCHKOMY HaIliOHAJIbHOMY MEIWYHOMY YHiBE€PCHUTETi
im. I.41. TopbaueBchkoro (mmpotokos Ne 66 Big 01.11.2021
poKy). Yci naiieHTn Haganu iHpopMoBaHy 3rofy Ha y4acThb
y nochiimxeHHi. Pobora BUKOHYBajacsl 3 AOTPUMAaHHSIM
MPUHLMTIB 0i0€TUKHU, 3aKOHOJABYMX HOPM i BUMOT 11100
MPOBEACHHST 0iOMETUYHUX TOCTiIKEHb.

Monynayia

Kpumepiamu exaiouenns XBOPUX Yy JOCTIIKEHHs OyJu:
BiK > 18 pokiB Ha MOMEHT IOYATKYy MOCIiIKEHHS; HasIB-
aHicte XXH i3 IHK® < 15 mn/x8/1,73 M? Ta HUPKOBO-3a-
micHa Teparisg (H3T) 6inbiie Hixx 3 mic.; mikyBanus [J1 3
pas3u Ha TWXIEHb He MeHlIe Hix 4 rog; Kt/V > 1,2; Hass-
HiCTb MOCTIAHOTO CYIMHHOTIO IOCTYIY; HagaHHs iH(popMO-
BaHOI 3r0M Ha MPOBEAECHHS AOCTiI)KEHHSI.

Kpumepiamu euxarouenHs 3 JTOCTIIKEHHSI BBaXaJlWCh:
ajieHoMa TapaliuTononiOHOT 3aJ103U; HOBOYTBOPEHHST Ta
CTaHU, IO CYMPOBOMIXYIOThCSI HAsSIBHICTIO METAacTas3iB y
KiCTKax; TOCTpe MOPYLIEHHS MO3KOBOTO KpPOBOOOIry; ak-
TBHUI Tenatut B abo C; akTuBHa iHdeKis, 1o Oyna
MIPUYMHOIO ToCITiTami3amii 3a 14 gHiB 10 3a00py KpOBi; 3a-
cTiliHa cepleBa HemoctaTHicTh Kiacy [11-1V 3a knacudi-
Kalli€lo HI)IO—I/UIOpKCI)KO'l' KapIioJIOTiYHOI acolialrii; Bim-
MOBa TaIli€HTa.

V nocnigxeHHi ooctexkeHo 134 ocobu, 3 gkux 78 4oiio-
BikiB (58,2 %) Ta 56 xiHoK (41,8 %), cepenniii BiK IKUX
craHoBMB 55,3 + 13,3 poky, i3 XXH V]I cragii.

3 ornsiny Ha pekoMenalii KDIGO 2017 3 niarHOCTUKM,
OLIiHKU, TTpodinakTrku Ta gikyBaHHs XXH-MKII y marti-
eHTiB i3 XXH V]I cranii oo uinboBux piBHiB illTT, akuii
IMOBUHEH mnepeOyBaTh B MexXax Bifl 2- 10 9-KpaTHOTrO Tepe-
BUIIEHHS BepXHbOi MexXi HopMu i[1TT 3rigHo 3 TokaabHUM
J1abopaTopHUM pedepeHTHUM 3HaUSHHSIM, TirieprapaTupe-
030M BBaxkanu repeButieHHs piBHs i[1TT monax 600 rir/m
[4]. Ha ocHOBI Buiie3a3HaueHoro 0yB oopaxmii mopir illITT
> 600 rir/ma. Tomy 3 BKa3aHoi IpyIu 00CTeXXKEeHMX Bifiopa-
HO oci0, piBeHb ilITT y skux nepeBuiryBaB 600 rir/mur.
Takum 4yHOM OTpUMaIIM Tpymy i3 45 MallieHTiB, 3 IKuX 21
4oJI0BiK (46,7 %) Ta 24 xinku (53,3 %), cepenHiii Bik IKMX
crtaHoBUB 52,2 + 12,9 poky, i3 XXH V]I cranii, aKum peko-
MeHIoBaHO AudepeHuiiioBany Tepamito BITIT.
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Memodu docnidxeHHs

3rifHO 3 KIIHIYHUMU TIPAKTUIYHUMU PEKOMEHIAIlisIMU
KDIGO 2017 3 niarHOCTMKU, OLIiHKU, TPOMITAKTUKA Ta
nikyBaHHs XXH-MKII, nauientam i3 XXH, siki orpumy-
101h JikyBaHHS XXH-MKII a6o y sikux BusiBieHo 06ioxi-
MigHi aHOMaJIii, TOLILHO 301/IBIINTHA YaCTOTY BUMipIOBaHb
IIJI1 MOHITOPUHTY TeHIEHIIii1, e(peKTUBHOCTI JIIKyBaHHS Ta
no6iuHuX eekTiB [4]. ToMy KOXKHOMY MAIliEHTY IIOMICSIIISI
BUKOHYBaJIM OioXiMiuHe JOCTiIXKeHHS KPOBi, sIKe BKII0Ya-
JIo BU3Ha4YeHHs cupoBatkoBoro Ca, P, aktuBHOCTi JID,
piBHs ilITI 3 MeTol0 iIHIMBITYadIbHOI KOPEKIlii 103U Tpe-
rapary, TicJisi 4Yoro JaHi 0yJio y3arajibHeHO, a CEpeIHE 3Ha-
YEHHsI JOCIiKYBaHUX MOKA3HUKIB MOJAHO LIOPIYHO JUISI
OLIIHKY Oe3IeKH Ta KJIiHiYHOoI eheKTUBHOCTI Teparii. Kpim
TOTO, BU3HAYAJIM CTaHIapTHI 010XiMiuHi MTOKa3HUKU: CEY0-
BUHa, KpeaTuHiH, kaniii (K), rimokosa, 3araibHUii Oil0K,
oinipyoin, AJIT, ACT, deputus, mimigauii mpodiiab; TOCi-
mxyBanu piBeHb 25(OH)D Tta C-peaktuBHoro 6inka. Po3-
paxoByBaM LIBUIKICTh KIyOoukoBoi (inbrpauii (ILIKD)
3a CKD-EPI (2021).

Takox yciM XBOpMM BMKOHYBaJlu €XOKapHdiOCKOIIilo,
peHTreHorpadiro xpedTa Ha MoYaTKy Ta uyepe3 IBa POKU
cnoctepexxeHHs. Pisens illTI BU3Hayaiu 3a 1OMOMOIo0
iMyHO(EpPMEHTHOTO aHajizy, akTuBHicTh JIP — ¢oToko-
JIopuMeTpuIHUM MeTogoM. OLiHIOBaIn AUHAMIKy J1abo-
paTOpHUX MOKA3HUKIB MiHepaJIbHOTO OOMiHY, BpaXOBYIOUM
ix 3HaueHHs 10 JikyBaHHs (P0, Ca0, JIDO, i[1TT0), Ha do-
Hi Teparii uepe3 | pik (P1, Cal, JI®I, i[1TT'1) ta Ha doni
Teparii uepe3 2 poku (P2, Ca2, JID2, il[1TI2).

Memoou nikyeaHHsa

3ayiexxHo Bim 00’eMy OTpUMMYBaHOI Teparlii XBopi Oyu
MOiJIeHi Ha IBi TPYIIN.

Tlepiia rpyna (mociimkyBaHa) BKJIIOUaja XBOPUX, SIKi
orpumyBain JAKT 3 momaBaHHSIM KaJdbLMMiMETHMKA IU-
HakajbleTy Ta 6a3oBoi Tepamnii BITIT i3 3actocyBaHHSIM
BitaMiHy D (anbbakanbiiunony) i KaabliiBMiCHOTO/CUH-
TeTnyHOro hocaTbdiHmEepa aleTaTy Kasbllilo/ceBeramepy
rinpoxsiopuay (n = 30). I[louarkoBa j03a IMHAKAIBLIETY
cra”oBuia 30 mr/n (mepopaibHO) 3paHKy. LluHakambueT
TUTPYBAJIM KOXHI 4 TVDKHI IPOTATOM (ha3y TUTPYBAHHS 10~
31 Ta MiaTpuMyouoi ¢a3u (MakcumaibHa 1o3a 180 mr/m)
Ha ocHoBi piBHg illITI, piBast Ca B cupoBaTLi KpoBi Ta
OLIIHKY Oe3MeKu.

Hpyry rpyny (KOHTPOJIO) CTAaHOBWJIM IAlli€EHTH, SIKi
OTpPUMYBAJIM TOBroTpusaiy 6a3oBy Teparito (JIBT) BITIT
i3 3acTOCyBaHHSIM MeTaboutiTy BiTamiHy D anbdakanbiu-
noay i KasiblifiBMicHOro/cuHTeTMuHoro docdardinaepa
aleTary KaJjbllito/ceBeamepy rinpoxiopuay (n = 15).

Ipyna xontpomnto orpumyBasia JIBT BITIT 3 Bk1toueH-
HSIM aJibhaKkaiblMI0Jy B MOYaTKOBIl 103i 0,25 MKT Tpu-
4i Ha TYKIEHb, 110 TUTPYBAjacs 3 OIISAY Ha IIOMICIIHY
muHamiky cupoBaTkoBoro Ca ta illTI mo 1,0 mkr Tpumui
Ha TUXJIEHb, Ta KaJbliiBMICHOIO/CUHTETUYHOTO hOC-
datbiHmepa ameraty Kajibllilo/ceBejaMepy TiIpOXJIOPUIY.
KanpuiiiBMicHuii (pocaTdbiHaep aleTaTt Kajibllilo 3aCTOCO-
ByBaJIM B 103i 500 Mr Tprui Ha 10Oy ITiJ1 YaC OCHOBHUX MpPH-
oMiB ii; cuHTeTMYHUI ocdaTdiHAep ceBelaMepy Tif-
poxiopun 6yJ10 3acTocoBaHoO B 1031 800 Mr Tpuyi Ha 100y

TAKOX ITiJl YaC OCHOBHUX MPUIOMIB ixXi; TUI ocdardiH-
Iepa Oyo oO6paHoO 3 ypaxyBaHHSIM IIOMIiCSTYHOI TUHAMIKI
piBHs1 cupoBaTtkoBoro Ca ta P.

Cmamucmuyxi Memoou

Marepiany gOCTiIKeHHSI CTAaTUCTUIHO IIPOaHalli30BaHi
i3 3aCTOCYBaHHSIM METOMIB IMapaMeTPpUYHOIO i Herapame-
TpuuHOro aHanizy. CTaTUCTUYHUI aHali3 TPOBOAMIIN 3 BU-
KopuCcTaHHSIM Tiporpamu Statistical Package for the Social
Sciences (SPSS, Bepcist 21) 3i cTaTUCTUYHOI 3HAYMMIC-
TI0, BU3HaueHo0 Ha piBHi p < 0,05. KiabKicHi MoKazHUKU
Oy/M TIepeBipeHi Ha BiANMOBIIHICTh 3aKOHY HOPMaJbHOTO
pO3Moily 3 BUKOPUCTaHHSIM Kputepito KoiMoroposa —
CwmupHOBa. 3 oIJIsIy Ha TO (pakT, IO PO3MOIiJI OCHOBHOI
YaCTMHU TapameTpiB OyB BiIMIHHUM BiJi HOPMaJbHOTO,
CYKYMHOCTI KiJIbKICHUX TTOKa3HWKIB OTMCYBAJIMCS 32 J10-
TIOMOTroI0 3HaueHb MemiaHnu (Me) Ta ii BiIXujeHHS y BU-
st HIoKHBoro (25 %) i BepxHboro (75 %) KBapTWIIiB:
Me (Q25; Q75). YacTuHa mOKa3HMKIB BilmoBigaaa 3aKOHY
HOPMaJIbHOTO PO3MOIily, KUIbKICHI JaHi B TAKOMY BUITAIKY
Oy/u TofaHi sk cepenHe 3HayeHHs (M) £ craHgapTHE Bif-
xwieHHs (SD). KareropiiiHi 3MiHHiI HaBeneHi B aOCOJIIOT-
HMX 3HAYEHHSIX i BiACOTKOBUX yacTKax (n, %). T-kpurepiii
CThloficHTa BUKOPUCTOBYBAIW JIJISI BU3HAUEHHS BiIMiH-
HOCTEI MiX JBOMAa 3aJieXKHUMU 3MiHHUMM (KiJIbKIiCHI ma-
Hi), ipu sikux 3HayeHHs p < 0,05 BBaXKaaucs CTaTUCTUY-
HO 3HauymuMu. JUIst Bi3yaJbHOTO HagaHHSI Pe3yJIbTaTiB
TOCTIIKEHHST TT00YI0BaHO KJIaCTEpHUI rpadik AMHAMIKK
JT1abopaTOPHUX ITOKA3HUKIB MiHEPaIbHOTO OOMiHY.

Pesynbratn

Kriniko-mabopaTopHi Ta aHTPONMOMETPUYHI XapaKTe-
PMCTUKM OOCTEXXEHUX XBOPUX MOJaHi y Tab. 1.

V nocnimxeHHi rpyna nauieHtiB 3 BI'TIT, sika otpumy-
Basia IKT 3 BKJIIOUEHHSM KaJbLIMMIMETUKA LIMHAKAJIbIIE-
Ty, HastivyBasa 30 mawieHTiB (66,7 %), a rpyna 3 BI'TIT, sxa
orpumyBana JIBT, Bkmouana 15 (33,3 %) ooctexkenux. Ce-
penHiii Bik, TpuBaiicTh nepedyBaHHs Ha H3T, iHnekc macu
tima (IMT), a Takox LLIK®, cepenHe 3HaUeHHST CUCTOJTiY-
Horo aprepiasibHOrO THCKY (CAT) Ta miactojiiyHOrO ap-
tepianbpHOro THCKY (AT) cy0’exTiB 000X I'pyIl BipOrimHO
He BimpizHsumcs. PiBHI KpeaTHHIHY Ta CCYOBUHHU B TIJIa3Mi
KpOBi, a TAKOX 4YacTOTa IIepeIOMiB B aHAMHe3i i KaJIbII1-
¢ikallis K1araHHOTo afnapaTy cepliisl OyaIu MPakKTUIHO Ofl-
HAaKOBMMMU B 000X rpymnax nauieHtiB. Ilicis mpoBeneHoro
JIIKyBaHHSI IpoaHajli30BaHO TMHAaMiKy J1abopaTOpHUX I10-
Ka3HUKIiB MiHEepaJIbHOIO OOMiHY, pe3yJbTaTh IOJaHO y
Tao. 2.

Buxinni pini Ca, JI® ta ill1TT y nocnimkyBaHUX rpyrnax
BIpOTiTHO HE BiApi3HSIMCH, TPOTE OYJIX BUSIBJICHI BipoTil-
Hi BigMiHHOCTI sintie 3a piBHeM docdaremii (p = 0,01), ii
piBeHb OyB BuiuM y nanieHTiB 3 BI'TIT rpynu moaudiko-
BaHOI Teparrii (Ta6a. 2). Ha ¢oni Teparii muHaKaIbleToM
yepe3 1 pik Mama Miclie BiporigHa AWHaMiKa MOKa3HMKa
cupoBatkoBoro Ca, 1o icrotHo 3HKyBaBcsa (p = 0,001),
i piBHs illTT, 1o Takox BiporinHo 3HmxKyBaBcs (p = 0,03),
a TakoX 3HMXKeHHs piBHs P i aktuBHocTi JI®. Ha ¢oni Te-
parrii yepe3 2 poKy MaJio Miclie BiporiliHe 3HUXKEHHSI KOH-
uenTpatii P (p = 0,0001), cupoBarkoBoro Ca (p = 0,0001),
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illTT (p < 0,0001) Ta aktuBHoCTi JI® (p = 0,001) y nmaui-
enTiB 3 BI'TIT, sKi orpuMmyBaiy 1MHAKAIBIIET, TOPIBHSHO
3 mauieHtamu 3 BI'TIT, mo itoro He mpuiimanu. Pazom 3
TUM TIpU aHaji3i JabopaTOpHUX TOKA3HUKIB MiHEpasib-
Horo ooMmiHy y martieHTiB 3 BI'TIT na i JIBT Ha movatky

JIiKyBaHHSI, yepe3 1 pik Teparrii Ta yepe3 2 poKy BigMivaiu
BiporimHe 3poctanHs piBHs Ca, P, ill1TT it aktuBHOCTI JID
Y MIPOLIECi CITOCTEPEXKEHHSI, 1110 BKa3y€e Ha MPOrpecyBaHHS
BITIT. IMopiBHSIHHS MOKa3HMKIB MiHepaJIbHOTO OOMiHY B
MUHAMIII B MeXax KOXHOI IPYITU TOKa3aJio BipOTiJHY M0~

Ta6nuys 1. KniHiko-nabopamopHi ma aumponomempu4Hi xapakmepucmuKu o6cmekeHUx nayieHmie 3asexHo

8i0 HaseHocmi BITIT
Moka3Hukun [ocnipXyBaHa rpyna KoHTponbHa rpyna p

Bik, poku 51,63 + 13,76 53,40 + 11,34 > 0,05
Cratb: 4onoBikun, n/% 11/36,7 10/66,7 > 0,05

XiHKW, N/% 19/63,3 5/33,3 > 0,05
Tpusanicts [, mic. 86,00 = 59,31 83,07 + 64,08 > 0,05
IMT, kr/m2 23,90 (20,55; 28,93) 23,80 (21,10; 25,50) > 0,05
LUK®, mn/xs/1,73 m2 7,57 +1,24 7,16 + 1,45 > 0,05
CAT, MM pT.CT. 146,00 + 19,32 148,67 + 27,29 > 0,05
OAT, MM pT.CT. 80,00 (80,00; 90,00) 80,00 (80,00; 90,00) > 0,05
KpeatuHiH, Mmons/n 685,50 (585,00; 789,50) 768,00 (583,00; 857,00) > 0,05
CevoBuHa, Mmonb/n 21,64 +£7,06 21,91 £ 6,51 > 0,05
Mepenomu, n/% 16/53,3 9/60,0 > 0,05
Kanbuudpikauis knananie cepus, n/% 13/43,3 9/60,0 > 0,05

Mpumimku (mym i e ma6n. 2): p — 8ipozioHicme 8iomiHHocmeli mix 0ocnidxysaHumu 2pynamu. KinekicHi 0aHi y sunadky npasuse-
HO20 po3n0diny o3Hak HagedeHo Ak M + SD, y sunadky Henapamempu4Ho20 po3nodiny — sik Me (Q25; Q75). KamezopiiiHi 3miHHi Ha-

daHi 8 abconomHili ma 8i0OHOCHIU Kinbkocmi (n, %).

Tabnuys 2. JuHamika nabopamopHux NOKA3HUKie miHepasbHo20 06miHy nayienmie 3 BITIT Ha mai mepanii yunakansyemom

Moka3Huku [ocnipXxysaHa rpyna KoHTponbHa rpyna p
g P, mmonb/n 2,27 + 0,61 1,81 £ 0,41 0,01
I
g Ca, Mmornb/n 2,31 (2,25; 2,50) 2,23 (2,11; 2,39) > 0,05
= J10, og/n 192,50 (134,50; 313,75) 112,00 (90,0; 253,00) > 0,05
Sy iMTr, nr/mn 1375,50 (1011,83; 1797,50) 920,30 (717,90; 1584,00) > 0,05
P, mmonb/n 1,88 + 0,49 2,02 +0,37 > 005
p, < 0,0001 0,001 ’
£ | Ca, Mmonb/n 2,16 0,13 2,32+0,17 0.001
- p, < 0,0001 > 0,05 ’
(]
S | No, opn 141,00 (114,25; 217,0) 155,00 (104,00; 396,00) > 0.05
$ Ip <0,0001 0,003 ’
ifTr, nr/mn 968,00 (741,75; 1348,50) 1188,00 (943,10; 1911,00) 0.03
p, < 0,0001 < 0,0001 ’
P, mmonb/n 1,48 + 0,46 2,19 + 0,41
P, < 0,0001 0,03 0,0001
P, < 0,0001 0,004
< Ca, Mmornb/n 1,98 + 0,13 2,47 £ 0,24
S P, < 0,0001 0,001 0,0001
cc\l" P, < 0,0001 0,007
§ N, op/n 100,00 (84,00; 137,75) 170,00 (127,00; 526,00)
o) P, < 0,0001 0,041 0,001
T |p, < 0,0001 0,016
ifTr, nr/mn 635,60 (434,43; 950,75) 1582,00 (1193,20; 2528,00)
P, < 0,0001 0,002 < 0,0001
P, < 0,0001 < 0,0001

Mpumimku: p, — eiomiHHOCMi NnokasHuKie Ha no4amKy niKyeanHs i yepes 1 pik mepanii'y nayienmie 3 BITIT, aki ompumyeanu yu-
Hakaneyem; pisHUYA NOKA3HUKI8 Ha NoYamKy slikyeaHHs i yepes 1 pik mepanii'y nayienmie 3 BITIT, aki He ompumyeanu YuHakane-
yem; p, — gidmiHHOCMIi nokasHukie yepes 1 pik i yepe3 2 poku nikyeanHs y nayienmie 3 BITIT, aki ompumyeanu yuHakaneyem; pis-
Huys nokasHukie Yepes 1 pik i yepes 2 poku slikyeaHHsa y nauienmie 3 BITIT, aki He ompumyeanu yuHakanbyem; p, — giomiHHocmi
NOKA3HUKie Ha NoYamkKy NiKyeaHHs i 4epe3 2 poku mepanii'y nayienmia 3 BITIT, aki ompumyeanu yuHakanabyem; pisHUYsa NOKA3HU-
Kie Ha noyamky nlikyeaHHsA i Yepes 2 poku mepanii'y nayieHmie 3 BI'TIT, aki He ompumyeanu yuHakansyem.
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3UTUBHY IMHaMiKy noka3HukiB P, Ca, aktuBHocTi JI® Ta
ilITT Ha i JIKT uepes 1 pik Ta yepe3 2 poku Tepartii.

Hunamika piBHs cupoBatkoBoro I1TI nmpeacrasieHa Ha
puc. 1. Ik mokasye aHani3, piBeHsb i[ITT BiporigHo 3HUXY-
BaBcst Ha 1l JIKT Bxe uepes pik (p = 0,031) Ta ocobnmBo
gepe3 2 poxu (p < 0,0001), mo Mae icToTHe KJIiHiYHE 3HA-
yeHHs. HatoMicts y rpymni 6azosoi tepamii BITIT mano mic-
1e icrotHe 3poctaHHs illTT Ha 1-My i 2-My pokax Tepariii.

JlnHamika moka3HuKiB P rpym o0cTexkeHux mpeacTaB-
JieHa Ha puc. 2. PiBens Py nauienris 3 BI'TIT, 1o otpumy-
BaJIM JIiKyBaHHSI IIMHAKaJIblIETOM, yepe3 1 pik Teparii MaB
BipOTiAHY TEHIEHIIiI0 10 3HWXXEHHS Ta He Bilpi3HIBCS Bif
rpynu KoHtpouto (p > 0,05). Ha tii Tepamii yepe3 2 poku
piBeHb P mpakTU4HO q0CsTaB 1ITLOBUX 3HAYE€HbB, 110 BipO-
rimHo pizHuUI0CH 3 Tpyrot KoHTpoJto (p = 0,0001). Takum
YUHOM, TPUBaJia Teparlisl 3 BKIIOUEHHSIM KaJbIIMMiMEeTUKA
HUHAKaJIbLeTy mopsia 3i 3HmkeHHaM il[1TT cnpusina ictor-
HOMY 3HVMXXEHHIO piBHS P, 110 po3misinaeTbest SIK MpeavK-
TOp 3MEHIIEHHS PU3UKY Kalbludikallii CynnH i KIamaH-
HOTO anapary ceplis.

JuHamika piBHsI cupoBaTkoBoro Ca HaBeJaeHa Ha puc. 3.
3a piBHeM cupoBaTkoBoro Ca Ha MOYaTKy IOCIiIKEHHS
TPYIM TAlli€HTIB BipOTiIHO HE BiApi3HSUIMCh MiX CO0OIO,
Ha TJi Tepamil LMHaKaJblleTOM 4epe3 1 pik Biamidyaemo
itoro BiporigHe 3HmxeHHs (p = 0,001), sike 36epiranocs i
yepes 2 poku JIKT (p = 0,0001). Haromicts y rpymni KoHT-
pOJIIO Majo Miclle MOTo BipOrigHe MiIBUIIEHHS, 0COOIM-
BO 4epe3 2 poku crangapTtHoi Teparii BI'TIT (p = 0,007),
110 MOXeE PO3LIHIOBATUCH K (PAKTOp PU3NKY €KTOITIYHOI
Kanpaudikanii. OTpuMaHi JaHi IMHAMIKA CMPOBAaTKOBO-
ro Ca cBigyaTh IpO MO3UTHMBHUI BIUIMB IIMHAKAJBIIETY,
OCKiJIBKM BMCOKi piBHi Ca 30iIbLIyIOTh PU3UK PO3BUTKY
KaJbludikalii M IKMX TKAHUH, CYIMH i KJaIllaHiB ceplis.

JNunamika aktuBHocTi JI® HaBeneHa Ha puc. 4. 3a mo-
Ka3zHMKOM akTuBHOCTI JID uepe3 1 pik JiKyBaHHS He CITO-

cTepirajiocsl BipOriZHOI Pi3HUIII B Tpynax IOPiBHSIHHS.
IMpore uyepes 2 poku KT BusiBJIeHO BipoTiaHY Pi3HUIIIO B
nauieHTiB 3 BI'TIT, siki oTpuMyBasiu JIiKyBaHHSI [TUHAKAJb-
1I€TOM, Ta TUX, 1110 fioro He npuiimanu (p = 0,001).

Pesynbsratu mociimKkeHHST BKa3ylOTh Ha 3HIDKCHHS piB-
Hst cupoBatkoBoro illITT Ta akruBHocTi JID, pisuHi P i Ca
y nanieHTiB 3 BI'TIT, axum y JIKT BK110YeHO IMHAKAIBIIET.
BaxnuBum € Te, 1110 MTOKa3HUKU MiHEPaJIbHOTO OOMiHY, K-
o1 illTT, JI® ta P, 6ib11010 MipOI0 3HWXKYBAIUCh HA JIPY-
oMy pOLli Tepartii, 1110 BKa3y€e Ha JOLLJIbHICTh TOBrOTpUBa-
Jioi Teparnii BI'TIT 3 BUKopucTaHHSIM LHMHAKAIbLETY.

P, mmonb/n
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o nikyBaHHs Yepes 1 pik Yepes 2 poku
O JocnippxysaHa rpyna B "pyna KOHTPOro

PucyHok 2. JuHamika pieHsa pocghopy y 2pynax o6cmerkeHux
Ha mni dugpepeHuyitioeaHoi mepanii yepe3 1 ma yepes 2 poku
Mpumimku: * — e8iomiHHOCcMI 8ipo2iOHi nopieHAHO 3 NoKA3HU-
Kamu 0ocnidxyeaHoi 2pynu Ha No4Yamky NiKyeaHHs; ** — eio-
MiHHOCMI 8ip02iOHi NopieHAHO 3 noKasHUKamu 0ocidXKyeaHol
2pynu yepes 2 poKu NiKyeaHHs, oyiHka npoeedeHa 3a 00NoMo-
2010 t-mecmy 0nA He3anex<Hux eubipok (Independent Samples

t-test).
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PucyHok 1. JuHamika pieHa napamaopMoHy 6 2pynax
o6cmexeHux Ha mni dugpepenyitiosaHoi mepanii
4yepe3s 1 ma 4yepes 2 poku

Mpumimku: * — giomiHHOocmi 8ipo2iOHi nopieHAHO 3 NOKA3HUKa-
mu 0ocnidxcyeaHoi 2pynu yepes 1 pik nikyeaHHa; ** — @iomiH-
Hocmi 8ip0o2iOHi NopieHAHO 3 NOKA3HUKAMU 00C/1i0Xy8aHoi 2py-
nu yepes 2 pokKu NiKyeaHHs, oyiHKa npoeedeHda 3a 00NOMO2010
mecmy Mann-Whitney.
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PucyHok 3. [Junamika pieHs kanvyito y 2pynax o6cmexeHux
Ha mni dugpepeHuyitiosaHoi mepanii yepes 1 ma yepes 2 poku
Mpumimku: * — e8iomiHHOCMI 8ipo2iOHi nopieHAHO 3 NOKA3HU-
Kamu 0ocnioxyeaHoi 2pynu yepes 1 pik nikyeaHHs; ** — 8io-
MiHHOCMI 8ip02iOHi NopieHAHO 3 NnoKa3HUKamu 00c/ioXKyeaHol
2pynu 4yepes 2 poKu iKyeaHHs, oyiHka nposedeHa 3a 00NoMo-
2010 t-mecmy 0nA He3zanexHux eubipok (Independent Samples

t-test).
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Y rpyni mauientiB 3 BI'TIT, ski orpumyBanu BT 6e3
BKJIIOUEHHST IIMHAKAJIBIIETY, MAJIO Miclle TMHAMIYHE TTiIBU -
meHHs piBHs P ta Ca B rutasMi KpoBi, 1110 € HeCTIPUSITI -
BUM (baKTOPOM B aCTeKTi PO3BUTKY KajbLiMikalii cyamH
Ta M’IKuxX TKaHUH. KpiM Toro, y BKa3aHii Tpymi nalieHTiB
3a IIepiof CITOCTEePEsKeHHS TPUBAIICTIO 2 POKU MaJIk MicClie
HOBI HU3BKOEHEPTETUYHI TIEpEIOMH Y 4 xBopux (26,6 %) —
BOHM Oy/IM KJIiHIiYHO BaroMMMMU, OCKIJIbKM IOTpeOyBalu
rocrirajizaliii, Toai SIK y TpyIli Nalli€HTIB 3 BKIIOUEHHSIM
LIMHAKAJbLIETy 3a Iepiof CIOCTepeXeHHsI IepeoMiB He
OyJ10 3apeecTpoBaHO B XoAHOro mnaiieHta. Ha oxpemy
yBary 3acjiyroBy€ pO3BUTOK HOBMX KajbLM(iKalliii cynuH
Ta KJIAMAaHIB cepLs y TPYITi Nali€HTIB, SIKi HE OTPUMYBAIU
LIMHAKAJIBLIET, 10 OY/IM KJIiHIYHO 3HAYMMIi Ta ITOTpeOyBaIN
rocriTaiizauii y 9 mamienris (60 %), y 3 3 IKUX HacTaB Jie-
TaxbHUi pe3yabrar (20 %).

V mporieci 1iKyBaHHS OLIIHIOBAIW MMOBipHiI HeOaxaHi
gpuina (Hf), mpuramanHi 3acTocyBaHHIO KaJbLIMiMe-
THUKIB 3arajoM: HyJ0Ta, OJIIOBaHHS, Aiapesi, CydOMM, Tillo-
KaJIbIIiEMisI, peakllis TimepuyTIMBocCTi. Pe3yabraTu mocii-
JKEHHS 3 BKa3aHHSM YaCTOTU HeOaxkaHMX SIBUIL Y Ipynax
CIOCTEPEKEHHS TT0IaHo y TabJ1. 3.

[1pu mepopaibHOMY MpuiioMi IMHAKaIbLETy 1 pa3 Ha
o0y 3paHKy Mali€eHTH, SKuM pekoMmeHaoBaHo KT, Haii-
YacTille CKapXWIMCh Ha HYIOTY, 110 BipOTiIHO Pi3HUIOCH

N®, oa/n
250
192,5
200 170"
141 155
150
112
100
100
50 —
0 T T
o nikyBaHHs Yepes 1 pik Yepes 2 poku
0O OocnipxysaHa rpyna B 'pyna KOHTPOSO |

PucyHok 4. Junamika akmueHocmi nyxHoi pochamasu
8 2pynax o6cmexeHux Ha mii dugepeHyitioeaHoi mepanii
Yepe3 1 ma 4yepes 2 poku

Mpumimka: * — 8iomiHHOcmi 8ipo2ioHi NOpi6HAHO 3 NOKA3HUKa-
Mu 00cnioxyeaHoi epynu Yepes 2 poKu JliKy8aHHA, OYyiHKa npo-
s8edeHa 3a donomozoto mecmy Mann-Whitney.

3 rpyroto koHTpoJito (p = 0,03), pinine — Ha GiIrOBaHHS.
[iapest y malieHTiB, 110 MpUAMaad IUHAKAIBIET, 3yCTPi-
yayiacsl pilko, BUMAJAKIB CYIOM 3apeeECTpOBAHO He OyJio.
VY nauientis, axki orpumyBasin KT 3 BKIIOYEHHSM 1U-
HAKaJbIETy, IPOBOAMBCS ITOCTIHHUI MOHITOPUHT PiBHS
KaJbLieEMil Ha MpeaMeT BUSBICHHS TilTOKaJIbIieMii. Xoda
KJIIHIYHO 3HAYMMOI TillOKaJbIiEMii HE CIIOCTepiraaocs,
110, UMOBIpHO, MOXHa IMOSICHUTH IPUIOMOM aKTHUBHUX
MeTa0oJ1iTiB BiTaMiHy D BiAIOBiIHO 10 cxeMU JIiKyBaHHSI,
11e HebaxXkaHe SIBUILIEe CIIOCTepiraaocs BipOorinHO YacTille y
rpyni KT (p = 0,04). Otke, Ha OCHOBi BKa3aHUX Pe3yJIb-
TaTiB JOCJIKEHHSI MOXHA CTBEPIXKYBaTH, 110 HaWOiIbII
MOLIMPEHUMM HeOakaHUMU SIBUILIAMM, acolLliilOBaHUMU
3 MPUIAOMOM IIMHAKAJIbLIETY, Oy HyI0Ta, OJIIOBaHHS Ta
rinokanbilieMis. BkazaHi cumnromu Oy HETPUBAIUMU,
MaJli JIETKU# Tiepedir i He moTpedyBaiv CymyTHbOI Tepartii
Ta KOPEeKIIii 1031 OTPMMYBAHOTO TIperapary.

O6roBopeHHsA

3oy Ha Te, o BI'TIT € onHuM i3 HaliommMpeHIImx
yckiaaHeHb i mposiBom XXH-MKI1y mauienTiB i3 XXH V]I,
craii, siki nepebdyBaroTh Ha H3T, mpobyiema iioro Kopekiiii
3IMIIAETBCI aKTyalbHOW0. LlMHakanbleT — mnepopaib-
HUII KaJIbIUMIMETUYHUI 3aci0, moctymHuii 3 2004 poky
st 3HkeHHd [T y mauientis i3 BI'TIT Ha nintpumy-
BasibHOMY mianisi [15]. Kopexkiiis Ta miaTpumMka HopMasib-
Horo piBHs Ca Ta P y cupoBaTili € BaXJINBUM MTPEBEHTUB-
HMM 3aX0J0M 100 PO3BUTKY i mporpecyBanus BITIT [6].
3amkenHs piBHA ill1TI, ocKiTbKM BUCOKI 10r0 3HAYEHHS
IOB’sI3aHi 3 KalbIU(piKalli€lo CyIuH, € OCHOBHOIO METOIO
nikyBaHH4 [16]. IIomo MexaHi3MiB BIZIMBY LIMHAKAJIBIIETY,
TO BapTO BiIMITUTU MOTO 30AaTHICTb MOIY/IIOBATU UYTIMBI
JIO KaJbllilo pelentopu, 3HmxkyBatu cekpeltito ill1TT, kpim
1IbOTO, 3HMXXYBaTH KoHIeHTpauito Ca i Py cuposariii kpo-
Bi y nmauienTiB 3 BI'TIT na I'/l [17]. OcTaHHi qoCcsIrHEHHS
B pi3HUX (DapMaKoOJOTiUYHUX CTpATerisiX, 1110 3AaTHi MOIY-
soBaTtu excrpecito JID, naroTh mincraBy roBOPUTH TIPO 11
OJIVH BaXJIMBUI e(PeKT IIMHAKAJIbLIETy — HMOT0 3IaTHICTh
0e3rocepeIHbO YU OMOCEPEIKOBAHO BIIMBATU HA eKCIpe-
cito JI® npu XXH-MKII, 1110 1eMOHCTPYIOTh Pe3yIbTaTh
nmociimkeHHs dasu 111, y skoMy Ha Ti1i Tepalrii IMHaKalIb-
1IETOM TPOTSATOM 1 pOKy OYyJIO MOCSITHYTO 3HUXKEHHS aK-
tuBHoCTi JI® > 20 % Bin BuxigHoro piBHs [18]. Ockinbku
JI® ax mapkep oOMiHY KiCTKOBOI TKAHMHM € Ba>KJIMBUM
¢akTopoM pU3MKY KajbLM@ikallii CyaiuH i KJamaHHOro
afnapaTy ceplisd Ta BUHUKHEHHS MepeoMiB, 3HMKEHHS il
AKTUBHOCTI Ha TJIi Teparii KaJbIUMIMETUKOM LIMHAKAJb-
LIETOM CTAHOBUTb OCOOJIMBUI KITIHIYHUIA iHTEpEC y JOBIO-

Tabnuys 3. Heb6ax<aHi Asuwja, wjo 6ynu 3apeecmpoeati y nayienmie 3 BITIT Ha mai mepanii yunakaneyemom, n/%

Moka3Huku [ocnipXyBaHa rpyna KoHTponbHa rpyna p
Hynota 11/36,7 1/6,7 0,03
BriosaHHsA 8/26,7 1/6,7 > 0,05
Hiapes 3/10,0 0/0 > 0,05
Cynomu 0/0 0/0 > 0,05
Finokansuiemis 7/23,3 0/0 0,04
Peakuis rinepyytnmsocTi 0/0 0/0 > 0,05
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CTPOKOBIl ITepCNEKTUBI. Y HALIOMY IOCJiIXKEHHI OLliIHEHO
BIUIMB KaJIbIIMMIMETHKA IIMHAKaIbIETy Ha piBeHb ilITI y
miasmi, P i Ca B cuposatiii Ta Ha akTuBHicTb JID pu KT
(kanpLifiBMicHI a00 cuHTeTHYHI (hochaTOiHaepy, aKTUBHI
MmeTabomitn Bitaminy D) y mamientis 3 BI'TIT. I1poBene-
Hi JOCTiMKEeHHs CcBimuaTh mmpo rmo3utuBHUil edext KT 3
BKJTIOUEHHSIM KaJIbIIMMiMETHKA IIMHAKAIBIIETY TIOPiBHSIHO
3 1BT i3 3acrocyBaHHsM BitamiHy D i KanbLiiiBMicHOro/
CUHTeTUYHOro ¢ocdarbdinaepa, 30KpeMa BUSBICHO 3HHU-
KeHHs1 piBHs cupoBatkoBoro IITI yepes 1 pik Tepamii
(ITTT'1) Ha 24,9 % moOpiBHAHO 3 BUXIIHUM DiBHEM i Ha
47,1 % gepe3 2 poku Teparii. 3a TOKa3HUKOM aKTUBHOC-
Ti JI® BigMivaeMo Taky IMHAMIKY: 3HUXKEHHSI aKTUBHOCTI
JI® yepes 1 pik tepamnii (JID1) Ha 22,8 % i Ha 45,4 % depe3
2 poku. Kpim 115010, BiIMiYa€EMO MO3UTUBHY ITMHAMIKy B
nauieHTiB 3 BI'TIT 3a piBHeM (ocdaremii: 3HUXKEHHS piB-
Ha P yepes 1 pik tepamnii (P1) na 17,2 % i na 34,8 % 4epes
2 pOKU IOPiBHSIHO 3 BUXiTHUM piBHeM. BimMiuaemMo Takox
3MiHy piBHs cupoBaTkoBoro Ca y mawieHtiB 3 BI'TIT, saxi
OTPUMYBAJIM Tepallilo LIMHAKAIbIETOM: 3HMKEHHS PiBHS
Ca uepe3 1 pik tepamii (Cal) Ha 8,9 % i Ha 16,5 % udepes
2 pOKU IMOPIBHSIHO 3 BUXiZHUM piBHeM. OTXe, pe3y/IbraTu
JOCHiIKEHHST BKa3yloTb Ha 3HMXKEHHSI PiBHSI CUPOBATKO-
Boro ilITT ta akruBHocti JID, piBHiB P i Ca y narnieHTiB 3
BI'TIT, sxum y JIKT BKI10YEHO IMHAKAIBIIET, 1110 Y3TOIKY-
€ThCS 3 TAaHUMM iHIIUX nociimkeHb [§—13]. Pazom 3 Tum
aHaJli3 1TabopaTOPHUX MOKA3HUKIB MiHEpaTbHOTO OOMiHY Y
nauieHTiB 3 BI'TIT na i JIBT Ha mouarky jiKyBaHHSI, ye-
pe3 1 pik Teparmii Ta 4epe3 2 pOKHu JO3BOJISIE TOBOPUTH IIPO
CTaTUCTUYHY BiIMiHHICTh JOCiIKyBaHMX ITOKA3HUKIB: Bi-
porigHe 3poctanHs piBHs Ca, P, ilITT Ta aktuHocTi JID
y TIPOLIECi CITOCTEPEKEHHSI, 1110 BKa3y€e Ha TIPOrpecyBaHHS
BITIT i € HecnipusATIMBUM (DAKTOPOM B acCMeKTi pO3BU-
TKy Kaibluikalii cyauH Ta M’aKuX TKaHuH. Kpim Toro,
Yy BKa3aHill Tpymi 3a IepioJ CIOCTepeKeHHsI TPUBATICTIO
2 pOKHM MaJii Miclle HOBi HU3bKOEHEPTeTUYHI IepeioMu y
26,6 % xBOpUX, BOHU OyJIM KJIiHIYHO BATOMUMMU, OCKIJIBKU
MoTpedyBau ToCIiTaizallii, Tofi SIK y Ipymni 3 BKIOYCH-
HSIM LIMHAKAJIBIETY 3a TMePioJ CroCTepekeHHS TIepeIoMiB
He OyJIO 3apeecTpoBaHO B XKOJHOTO TailieHTa. Ha okpemy
yBary 3acJIyTOBYE PO3BUTOK HOBUX KaJblMDiKaliii cyammH
Ta KJIaIlaHiB Ceplisl y TPYMi Malli€HTiB, sIKi HE OTPUMYBaIN
LMHAKAJbLIET, 110 Oy/I1 KJIiHiYHO 3HAYMMi Ta TOTpeOyBaIn
rocritaiizaiii y 60 % maiieHriB, y 20 % 3 SIKMX 3aXBOPIO-
BaHHSI 3aBEPIINIOCS JIETATbHO.

HusbkoeHepreTuuHi mepesomMu pi3HOI JoKadizalii B
aHaMHe3i BUHUKaIM B ToHan 50 % mariientis 3 BITIT y
npoueci H3T TIJl, mo migkpeciaioe colialbHO-MeInd-
He 3HayeHHs nipoosiemu BITIT. ¥V manientis 3 BI'TIT, o
orpumyBasin JIKT 3 BKIIFOUEHHSIM [IMHAKAJIBLIETY, MA€ MicC-
1Ie TTO3UTUBHA TuHaMika 3a piBHeM i[1TT, aktuBHicTio JID,
IO CYIPOBOXYETHCST 3HIDKEHHAM piBHS P Ta, MeHIIo0
MipoIo, 3HIDKEHHSM pPiBHS cupoBaTtkoBoro Ca, 1o mepe-
KJIMKAETHCA 3 IHIIMMMU AocaimkeHHsamu [11—-14, 16]. Bapto
BiIMITUTH, 1110 OTPMMAaHi TO3UTUBHI IaHi IIOA0 IMHAMIKKI
aktuBHOCTI JI® BKa3yloTh Ha 3MEHIICHHSI iIHTEHCUBHOCTI
KiCTKOBOI'O PEMOJIEIIOBAHHSI, a OTXe, i PO3BUTKY Tillep-
nmapaTUpeoiaHOI XBOpoOU KicTOK. 3BepTae Ha cebe yBary
daxkT, 110 edeKT HabyB BipOTriIHOCTI JIMILE TPU JOBIOTPU-

BaJIOMY 3aCTOCYBaHHi KaJIbIIUMiMETHKA IMHAKAIbIIETY.
Takox B X0ji AOCiIKEHHsI JOBEIEHO, 1110 TaKi MOKa3HU-
ku, gk i[1TT, JI® ta P, 6iabI1010 Mipolo 3HIKYBAIUCh Ha
JIPYrOMYy pOIli Teparlii, 1110 Ma€ iCTOTHE KJIiHiYHEe 3HAUeHHSI
Ta BKa3y€e Ha JOLIBHICTh mJoBrorpusajoi tepamii BITIT 3
BKJItoUeHHsIM 1MuHaKaibleTy. JIKT 3 BKIIOUEHHSIM 1IMHA-
KaJbLETy CIIpUsIa JOCSTHEHHIO 1iboBoro piBHd illTT y
83,3 % mnauienTiB 3 BI'TIT, 1mo cynpoBomIXKyBaIocsl Bipo-
TiIHUM 3HMUZKEHHSIM Y HUX YaCTOTU MePEIOMiB Ta KJIiHIYHO
3HAYMMOI KaJblMiKallii CyauH.

IIpu ouinui HA, gxi Manu wmiclie B MalieHTiB Ha TJi
JKT 3 BKITFOUEHHSM LHMHAKaIbLETY, MOXKHA BIIMITUTH, 11O
HayacTillIoo CKaproo y HUX Oyya HynoTa. 3a MM KpuTe-
pieM JOCIiIKyBaHa rpyna BiporilIHO pi3HUJIACH 3 TPYMOI0
koHTpoJito (p = 0,03), 110 TaKOX y CBOiX poOoTax BinMiuae
J.S. Lindberg ta cmiBaBbr. [13]. Inmmm HS, acouiiioBanum
3 IPUIOMOM LIMHAKAIBIIETY, OyJIa TimoKaIbLIiEMIis, 10 Bil-
3Havanack BiporimHo vyacrime y rpymi KT (p = 0,04). Ot-
2Ke, Ha OCHOBi BKa3aHUX pe3yJIbTaTiB JOCIiIKeHHST MOXXHA
CTBEPIKYBaTH, 1110 HAMOLIBII IMOIIMPEHUMM HeOaKaHUMU
SBUIIAMU Ha TJi MpUloMy LMHaKaubleTy Oyaud HynoTa,
OJIIOBaHHS i TIMOKAJIbIIIEMIs, 110 MEPEKIUKAETHCS 3 iHIIM -
MU pociimkeHHs MU [21]. Bkazani cumnromu 0yau HETpu-
BAJIUMU, MaJIM JIETKUIA Tepebir i He moTpedyBaiu CymyT-
HBOI Tepalrii Ta KOpeKIlii 1031 OTPUMYBaHOTO IIperapary.

Otxe, mikyBanHs nauieHTiB 3 XXH V]I cramii i miHe-
paTbHUMU TIOPYIIEHHSIMU KiCTKOBOT TKAHUHU CITPSIMOBA-
He Ha KoHTpousb piBHA Ca, P, illTT, JID, 30kpema, 3 Me-
TOIO 3amO0iraHHS YCKJIaTHEHHSIM 3 OOKY KiCTOK i M’SIKMX
tkaHuH [19]. Tomy npodinaktuka ta jikyBanHs BITIT
€ BKpail BaxiuBuMu 11 mauieHTiB 3 XXH V]I cragmii,
OCKIJIbKM TTOPYILIEHHSI MiHepaJIbHOIO OOMiHY € TPUUMHOIO
po3BuTtKy XXH-MKII, a Bucokuii pieHb I1TI 36inb11y€e
PU3UK CMEPTHOCTI.

Ob6mexncenns docaidncenns. TlomaHi HaMu pe3yJibTa-
TU JEMOHCTPYIOTh BUCOKY €(eKTUBHICTh Ta OE3IeKy I1-
HakanbleTy y ckiaani KT BITIT y nmauientis 3 XXH V]I
cTajii i MO3UTUBHY IMHAMIiKy JJaOOpaTOPHUX TMOKa3HU-
KiB Kaubllifi-hocchopHOro 0OMiHY Ha T/ 3a3HAYEHOI Te-
parmii, He3BaXa4yy Ha Te, MO0 e(eKTUBHICTH JIiKyBaHHS
OLIiHIOBaJlach Ha OOMEXEHil KiJIbKOCTi XBOPHX B paMKax
OIHOIO MiaJli3HOTO LEeHTpy. 11 oTprMaHHS OUIBII Bipo-
TiIHUX pe3yJbTaTiB MOCIIIKEHHs HEOOXiZHO 30UIbIINTU
BUOIpKY Malli€HTiB, KpiM TOro, BapTo Oy/j10 O IOMOBHU-
TU OTpUMMaHi JaHi BU3HAYEHHSIM MiHepaJabHOI IIIIbHOCTI
KICTKOBOI TKAHWHU 32 JAHUMU JBOXEHEPreTUYHOI PEHT-
reHiBcbKoi adcopoOiiometpii (DXA). ¥ Hamiomy aocii-
IIKEHHI HEe BMKOPHCTOBYBAJIMCH pesyibratu DXA, 1o €
30JI0TUM CTAHIAPTOM MAiaTHOCTUKM OCTEOTOpOo3y, vepe3
BiJICYTHICTb TOCTYITy 1O 3a3HaueHoro obcrexeHHs. [1po-
T€ KOMILJIEKC KJIiHiKO-JIabOpaTOPHUX JaHUX Ta PE3yJIbTaTh
R -mocmimkeHHS O3BOIMIN OLIIHUTH IUHAMIKY MiHEepaIb-
HO-KiCTKOBHUX MOpPYIIEHb Ha TJi MoIM(iKoBaHOI Teparrii
BI'TIT y mamienTiB 3 XXH V]I cragii.

BucHoBKM

JloBroTpuBaje 3aCTOCYBaHHSI LIMHAKAJIBLETY Y CKJIai
koMmruiekcHoi Teparii BITIT na tni XXH V]I crazii cnipu-
710 TOCSATHEHHIO 1inboBoro piBHg ilITT y 83,3 % marieH-
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TiB, 110 CYIPOBOXKYBAJIOCh iCTOTHUM 3HUKEHHSIM PiBHSI
docdopy, CHPOBAaTKOBOTO KaJIbIIil0 Ta aKTUBHOCTI JIY>KHOT
docdarazu. [MokazHUKM MiHepaJabHOTO OOMiHY, SIK-OT
illTT, JI® Tta P, BiporigHo GiIBIIOI MipOIO 3HIKYBATUCh
Ha JpYroMy poOIli Tepalrii, o BKa3y€ Ha JOLIIbHICTb JOB-
TOTPUBAJIOTO 3aCTOCYBaHHSI IIMHAKAJIBIIETY y BKa3aHO1 Ka-
Teropii mauieHTiB. Ha 1i1i 3a3HaveHoi Teparii BimMidaaoch
TaKOX 3MEHIIEHHSI YaCTOTH BUHMKHEHHSI HOBUX TEpeso-
MiB Ha 16,6 % Ta KJTiHIiYHO 3HAYMMOI KaibLidiKallii CyaTuH.
JloBoTpuBajie BUKOPUCTAHHS KaJIbLIMMiIMETHKIB HE CYIIPO-
BOJIXKYBAJIOCS iCTOTHUM 3POCTaHHSM HEOaXXaHMUX MOOIYHUX
SIBUILL, TOMY JOBIOTPUBAJy Tepamilo KaJabLUMiMETUKAMM
CJIii po3LiHIOBaTH SIK Oe3reyHuil Ta e(eKTUBHUIA 3aci0 y
sikyBaHHi BI'TIT y mawienTis 3 XXH V]I cranii.

KondaikT inTepeciB. ABropu aeKIapyloTh BiICyTHICTb
KOH(IIKTY iHTepeciB Ta (piHaAHCOBOI 3alliKaBICHOCTI IIpKU
MPOBEAEHHI JOCIiXKeHHS Ta HalTMCaHHi CTaTTi.

Indopmania npo dinancyBannd. JociimkeHHs TpoBe-
IeHo 0e3 3aJlydeHHs 30BHIIIIHbOTO (hiHAHCYBAHHSI.

Buecok aBropiB. Maprtuniok JI.Il. — KoHIemniist Ta
IU3aiiH JTOCJiIXKEeHHsI, iHTepmnpeTallis Ta y3arajJbHEHHS
KJTIHIYHMX 1 OiOXiMiYHMX pe3yJIbTaTiB, BEACHHS XBOPUX;
Mansbcbka T.JI. — 30ip Ta aHai3 KJIIHIYHUX TaHUX NALli€H-
TiB, 3a0ip GiosOTiYHOrO MaTepiaty, OOCTE>XKEHHSI Ta BEACH-
H$I XBOpHUX, (OpMYBaHHS 0a3u JaHUX, CTATUCTUYHUI aHa-
JIi3 OTPMMAaHMX PEe3YJIbTaTiB, aHaJi3 JIiTepaTypHUX Kepe,
HaIuCaHHS TEKCTY.
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Effect of calcimimetic therapy on bone mineral disorders
in patients with stage 5D chronic kidney disease

Abstract. Background. Determination of peculiarities of the se-
condary hyperparathyroidism’s course (sHPT) and its treatment in
patients with chronic kidney disease (CKD) G5D is an actual prob-
lem. The purpose was to study the effect of long-term therapy with
the inclusion of the calcimimetic cinacalcet (LCT) on the course of
sHPT in CKD G5D patients. Materials and methods. In the sin-
gle-center cohort prospective study we examined 134 personss with
CKD G5D, who received therapy by program hemodialysis. The
study group included patients who received LCT and basic sHPT
therapy with the use of vitamin D (alfacalcidol) and calcium-con-
taining/synthetic phosphate-binder calcium acetate/sevelamer hy-
drochloride; the control group received long-term basic therapy. In
all patients, levels of intact parathyroid hormone (iPTH), serum
calcium (Ca), phosphorus (P) and alkaline phosphatase (ALP) acti-
vity were determined before treatment, after one and after two years

of therapy. The data were analyzed using SPSS, version 21, with sta-
tistical significance set at p <0.05. Results. SHPT was detected in
33.6 % of patients, whose average age was 52.2 + 12.9 years. LCT
contributed to the achievement of the target level of iPTH in 83.3 %
of patients with sHPT, which was accompanied by a significant de-
crease in the frequency of fractures and clinically significant vas-
cular calcification. During LCT there was also significant decrease
of P, Ca level and, to a lesser extent, ALP activity in patients with
sHPT. Conclusion. During LCT of sHPT with cinacalcet, there was
a significant decrease in the level of iPTH, which was accompanied
by a decrease in the level of serum P, Ca and, to a lesser extent, ALP.
Cinacalcet can be considered as a safe and effective tool in the treat-
ment of sHPT in CKD G5D patients.

Keywords: secondary hyperparathyroidism; hemodialysis; para-
thyroid hormone; mineral and bone disorders; calcimimetics
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Y3y K.C.', Manouyeecoka T.IA.", Tpemsk I.B.2, THunopu6oe A.M.?
'HayionaneHuli medu4Hulii yHisepcumem imeHi 0.0. bozomoneys, m. Kuie, Ykpaina
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m. Kuie, Ykpaina
3HayionaneHull iHcmumym cepyeso-cyouHHoi xipypeaiiimeni M.M. Amocoea HAMH Ykpainu, m. Kuie, Ykpaina

dDyHKUioOHaNbHAa aKTNBHICTb TpOMbGoOLUNTIB
i TPOMOOLMTapHO-NeNMKounTapHa B3aemogina
npu peBMaToigHOMy apTpuTi:
3B'A30K i3 CYOKNIiHIYHNM ypaXKeHHAM cepuA

Pe3slome. AkTvBauis TpombouUTIB Bigirpae Kfo4yoBy Posb Yy matoreHesi pesmatoigHoro aptputy (PA) Ta
MOB'A3aHUX i3 HUM CepLEBO-CYANHHNX YCKNaAHEHb. BBUeHHA GyHKLiOHaNbHOT akTMBHOCTI TPOMOOLUTIB | TPOM-
6ounTapHo-nerikouuTapHux komnnekcis (TJIK) moxe Hagat HOBY iHGOpMaLilo WOJO MeXaHi3MiB Cy6KniHiYHOro
ypaxkeHHsa cepusa npu PA. MeTa: ouiHUTK akTuBaLito TpombouunTie i TIIK 'y xBopux Ha PA, pocnignti ixHin 38'A30K i3
KNiHIYHOIO aKTVBHICTIO 3aXBOPIOBaHHA Ta KapgianbHot ANCOYHKLIEI, a TaKOX NMOPIBHATY Lji MOKAa3HMKM Y NavieH-
TiB 3 iwemiyHol0 xBopoboto cepus (IXC) i y 3goposux oci6. ObcTexxeHo 124 ocobu: 57 3 PA, 55 3 IXC i 12 3gopoBux.
MeTopamn npoTouHoi uutopnyopmumetpii Bu3Hauyann CD41+/CD62p+, CD14+/CD41+, CD45+/CD41+. Ycim obcTe-
XeHVM npoBoAnnn exokapaiorpadito, cnekn-TpekiHr exokapgiorpadito (STE), Bu3Hauanu moandikoBaHuii iHaekc
DAS28 (Disease Activity Score), C-peakTnBHuMI npoTeiH (CRP), peBmaToigHun daktop (PD), aHTULMTPYNIHOBI aHTW-
Tina (ACPA), N-KiHLeBuiA dparmeHT MPOropmMmoHy Mo3KoBOro HaTpiypetuyHoro nentugy (NT-proBNP). Y xBopux Ha
PA BuaBneHo BiporigHo Huxui pisHi CD41+/CD62p+ (0,3 npoTn 1,0 % 3a IXC; p = 0,002) Ta CD45+/CD41+ (p < 0,01),
Lo CBiAUYNTb NPO NOPYLUEHHA akTMBaLii TpombouuTiB i B3aemogii 3 HenTpodinamu. CD14+/CD41+ 3anuwanunca cta-
6inbHMMK. BcTaHoBneHo Kopenauii mixk CD41+/CD62p+ i DAS28, CRP, PO, GLS, NT-proBNP (r = 0,32-0,48) Ta obep-
HeHo nponopuiiHo go GLS (r = —-0,45). MopnibHi kopensuyii 6ynu BuasneHi gna CD14+/CD41+ Ta CD45+/CD41+, wo
BKa3ye€ Ha IXHI0 posib y AiacToniuHii AncdyHKLiT Ta nopyLeHHAX MioKapaianbHoro gedopmauiiHoro Tucky. Perpe-
CilHMIA aHani3 nokasas, wo Komnnekc CD41+/CD62p+ 6yB He3anexHUM npeankTopom nigsuieHoro NT-proBNP
(3 =0,43; p=0,01), a CD14+/CD41+ 6yB NoB'sI3aHWIA 3i 3HVKEHUM piBHEM MoKo3u B MioKapai (B = 0,36; p = 0,02). Lli
acouiauii 6ynu BigcyTHi npwm IXC. NMpu PA 6yno BUsBNEHO YiTKMI XxapakTep nopyLlueHHs oyHKUiT Miokapaa, Wwo nepe-
Ba)KHO Bparka€e 6azanbHi cerMeHTI. 3HUKEHHA akTuBaUii TpombouunTie | T/IK xapaktepHe ana PA, acouinoaHoro i3
CYOKNIHIYHUM ypaXKeHHAM cepus. Lli noKa3HMKM MOXYTb MaTy AiarHOCTUYHE Ta MPOrHOCTUYHE 3HAUEHHS 1 BUKO-
PUCTOBYBATMCA Yy KapAionoriYHoMy MOHITOPUHIY NauieHTiB 3 PA.

KniouoBi cnoBa: pesmatoigHnin apTpuT; TPOMGOUMTY; aKTUBALLisi TPOMGOLMTIB; MPOTOYHA LUTOMNYOPUMETPIs;
AiacToniuHa ANCcPyHKLIA; Cnekn-TpekiHr exokapaiorpadisa

Bctyn

PeBmaroimuuit aprput (PA) — XpoHiYHEe aBTOIMYHHE
3aXBOPIOBAHHS, SIKE CYIMPOBOMIXYETHCS CHUCTEMHUM 3a-
HaJeHHSM 1 YpaXXeHHSIM CYIJIOOiB i3 BUCOKUM PU3UKOM
CepleBO-CyIMHHUX ycKiIagHeHb [1, 2]. HochaimkeHHs
OCTaHHIX POKiB JEMOHCTPYIOTh, 1110 aKTHBallisl TpoMOO-
LIMTIB Billirpa€ BaXJIMBY POJib y MaToreHesi sik camoro PA,
TakK i ioro no3acyrjioboBuX yCKJIaaHEHb, 30KpeMa ceplie-
BO-CYAMHHUX [3—5], TOMy BUHMKA€E BEJUKHUI iHTEpec IO
BUBYEHHSI iIMyHHOI POJIi TPOMOOIUTIB — OCHOBHMX KJIi-

THH, $IKi BiIMOBiTAIOTh 32 3rOpTaHHS KPoBi. TpoMOOLIMTH
HAKOIMMYIYIOTh i BUBLIBHSIIOTh 3HAYHI KiJIBKOCTI iMyHOaK-
TUBHMX MOJIEKYJI, TEHEPYIOTh MiKPOYaCTUHKM Ta B3aEMO-
MIIOTh i3 KJIITUHAMU, 110 TPAAULIITHO HaJeXKaTh 10 iMyHHOIL
cucteMu. IX poiib y 3aMajbHUX MpoLecax, 0COOIUBO MPU
ABTOIMYHHMX 3aXBOPIOBAHHSIX, € CKJIAJHOIO Ta Cylepey-
JIMBOIO — BOHU MOXYTb $IK iHillilOBaTX 3amajJieHHsI, Tak i
CMPUSATH HOTO NPUMTUHEHHIO. [TTNOOKe pO3yMiHHS LIUX Me-
XaHi3MiB MOX€e BiIKPUTH HOBi TepameBTUYHI ITiIXOAN IS
MALi€HTIB i3 aBTOIMyHHUMMU po3jagamu [6].
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Tpom6o1nutu (PLT) HelloaaBHO BU3HAHI iMyHODETyJisi-
TopHUMU KiituHamu. [licist akTuBallii BOHUW BUALISIOTH
LIUTOKiHU, XEMOKiHM, (haKTOpU POCTY Ta TPOMOOIUT-/IEe-
puBoBaHi MikpoyacTuHku (PMP), a Takox ekcrpecyroTb
MOJIEKY/IM aKTWBallii Ha ITOBepXHi MeMOpaHM, Taki sK
P-cenexktun (CD62P) Ta CD40L [7]. Lli po3unHHi daxkTo-
pY MOXYTb MOAY/IIOBaTU (pyHKIIiIO JeiikouuTiB. Hampu-
kian, TGF-f BrumBae Ha mpoaykuito IFN-y ta IL-17, a
TakoxX Ha npodideparito CD4+ ximitun [8]. PF4 oome-
xkye nudeperuianito CD4+ T-kuitun Th17 i 3HMXye Bin-
TOpPrHeHHs1 TpaHcruiaHTata. PF4 Takox mpurHiuye npo-
nidepauito HeperyasatopHux T-xiituH (Treg) i crnpusie
ixHiit qudepenuiarii Ta mpoaykuii 1L-10 [9]. PozuunHMit
CD40L (sCD40L), 1o BuminsieTbcss TPOMOOIIUTAMU, MO-
Ke nmocwioBaty npoaykiito [L-10 i 3HMXyBaTH cekpeltito
TNF-o. MOHOIIMTaMM, a TaKOX 3MEHIIyBaTU TPOIYKIIitO
3ananbHuX IUTOKiHIB CD4+ T-xmmitnxamu [10].

TpomOouut Ta PMP 3matHi 3B’s13yBatucs 3 xiM¢oLm-
Tamu [11], BUKOPUCTOBYIOUM [JISI LIbOTO KiJIbKa MOJIEKYJI
[12]. B3aemonist CD62P Ha TpoMOOIIMTAX i3 JIiIraHIOM TJTi-
komnporeiny P-cenexktuny 1 (PSGL-1) Ha nimdonurax €
KJII0YOBOIO IS LIbOTO 3B’ 13yBaHHS. J1OCTiIXKEHHS IToKa3a-
nu, mo CD4+ T-nimdonuru, 3B’s13aHi 3 TPOMOOIIUTAMH,
nponykytoTb MeHie [FN-y Ta IL-17, i ixHst nposnidepa-
List 3MeHIIY€EThCs mopiBHSIHO 3 CD4+ nimdorutamu 6e3
3B’53Ky i3 TpomOoumTamu [13]. [MonioHum ynHom PMP,
BUJIJIEH]I TPOMOOLIMTAMU, 3HUXYIOTh Tipoaykiiio [FN-y ta
1L-17 Treg-kiiTuHamu yepe3 P-cenekTuH, a He pO3UYMHHI
daxropu.

TpoMOoumTH y nmauieHTiB 3 PA MOIyTI010Th aKTUBHICTh
MoHoLMTIiB [14]. 3okpema, piBHIi aKTUBHOCTI TPOMOOIIM-
TiB, Taki K KoHIeHTpalis CD62P Ta piBHI LHIMPKYITIOI0YNX
TPOMOOLIMTAPHO-JIEMKOLUTAPHUX arperariB, 3HWXYIOTbCS
y BiinoBiab Ha JlikyBaHH# iHribiTopamu TNE B iHiomy no-
CJIIIKEHHI MOBIZOMIISIIIOCS PO 30iIbLIEHHS BiACOTKA MO-
HOLIUTIB, MOB’3aHUX i3 TPOMOOIIMTAMM, MiC/sl JiKYBaHHS
6yokatopoM perieniropa I1L-6 toumnizymabom (TCZ), Toni
SIK piBeHb P-cenekTuHy 3aMiaBcst He3MiHHUM. MOHOIIM-
TH 3aJlydeHi 10 po3BUTKY 3amajeHHs mpu PA [15]. Tpom-
OoLMTU OEpyTh y4acThb Yy KOOpAMHALIL iIMyHHOI BiImoBimi
3aBASIKY 3AaTHOCTI MOJYJTIOBaTH aKTUBHICTh MOHOIIUTIB.

AKTUBOBaHI TPOMOOILIMTH, CAMOCTIIHO abo pa3oM 3 iH-
MM 3afaJlbHUMU KITHHAMU Ta MediaTopaMy, MOXKYThb
BimirpaBaTv 3HaYHY PoJib Y (hOpMyBaHHi TPOMOY, MOPYILIEHHI
MIKPOIIMPKYJIALl CHHOBiaJbHOI OOOJOHKM Ta pyWHYBaHHi
xpsia [16]. Y Mozeni apTpuTy KOJMIHHOTO Cyrio0a y MUILei
TPOMOOLIUTUA B3AEMOJIIOTh 3 €HAOTETaTbHUMU KIIITUHAMU
(EK) Ta nefikolutamMu y 3anajeHuX CHHOBIaIbHUX CYIMHAX.
[Tomamnblna arperaiist TPOMOOIMTIB TIPU3BOAUTE 10 (PopMy-
BaHHSI TPOMOY i 3MiHIOE MIKPOLIMPKYJISILII0 B CUHOBiaIbHiit
00osoH1. P-cenekTnH, Mosekyna aaresii, Ky MpOAyKylOTh
Tpom6bormty i1 EK, Binirpae kiitouoBy poJib y B3aEMOIii TPOM-
6ouutiB, neitkouutiB Ta EK y 3ananenux cyrnobax [ 16].

LluTomeTpist 3 BUKOPUCTAaHHSIM (DIIyOPECLIEHTHUX MIiTOK
PO3ILINPIOE MOXKIMBOCTI OLIIHKA aKTUBHOCTI TPOMOOIIUTIB
[17]. 3a nomoMoroio crenupiyHUX MOHOKJIOHAJIBHUX aH-
TUTI J0 Pi3HUX OiIKiB TPOMOOLMTIB i iHIIMX KJIITUH L1~
TOMETpIisl OLIIHIOE MapKepu AerpaHyJsiiii ajibga-rpaHyJ
(CD62P), nizocom, tiapHux Ti1 (CD63) TpoMOOUUTIB,

KoHdopMalliitHi 3MiHU perienTopiB TpoMmoouutie GP I1b/
[11a Ta Ib, HasIBHiCTb LUPKYJIIOIOUNX KOMILIEKCIB TPOMOO-
IUTIB i3 JIEHKOLIMTAMM Ta MOHOLIMTAMM, a TAaKOX MiKpO-
YAaCTMHOK TPOMOOIIUTIB MPU aBTOIMYHHMX 3aXBOPIOBaH-
HAX. AHaJI3 OUTOMETPii € BaXXKJIMBUM UISI MOHITOPUHTY
JIOBTOCTPOKOBMX €(DEKTiB JIiKiB Ha (PyHKIIiI0 TPOMOOIIUTIB.
Kinpkicts mosutuBHUX KITHH P-cenektuny (CD62P),
BUSIBJICHUX 3a JOIIOMOIOIO IIUTOMETPil, TICHO KOpeJloe 3
akTUBHicTIO PA Ta 3anmajbHUMU MapKepaMu [18].

IIporouHa uuTO(GIyOpUMETPisI HO3BOJISIE KiJIbKICHO
OLIIHUTHU piBeHb aKTHUBALlil TPOMOOLIMTIB i iX B3a€EMOIiIO0
3 JICHKOIMTAMM, 1110 A€ 3MOTY BUSIBUTH paHHi 3MiHU Ta
BCTAHOBUTHU MaTO(i3i0JIOTiuHi 3B 13K MiX iMYHHOIO aK-
THBAIli€I0 Ta KapAiajabHOO nucdynkuieio [19, 20].

Mema nocnimkeHHs: OIHUTY (DYHKITIOHATbHY aKTHB-
HICTb TPOMOOLMTIB i TpPOMOOLMTAPHO-JIEUKOIIUTAPHUX
komriekciB (TJIK) y mamieHTiB 3 PA, BUBYNTH 3B’ 130K LIMX
IMOKA3HUKIB i3 KJIIIHIYHOIO aKTUBHICTIO Ta CEPLIEBO-CYIUH-
HOI0 TUC(HYHKIIIEIO, a TAKOX MOPIBHSTH iX i3 MOKA3HUKAMU
y Iali€HTIB 3 imeMiuHolo xBopoboio cepus (IXC) Ta 3m0-
pOBUX 0OCi0.

Marepianun Ta meToan
Monynayia

VY nocnimkeHHs 0ysio BKIoYeHOo 124 ocobu: 57 maliieH-
TiB 3 PA, 55 manienTiB 3 IXC 6e3 cymyTHIX 3amajabHUX 3a-
XBOPIOBaHb i 12 MpakTUYHO 37I0POBUX OCIiO.

BingmmoBigHo 10 BUMOT 3aKOHOIABCTBA YKpaiHM MaIli€H-
TH, SIKi B3SUIM Y9aCTh y JOCIMKEeHHI, OTpUMaI IIOBHY iH-
¢opmMmariito Ipo AOCTIIKEHHS Ta MiAnucain iHpopMoBaHy
3rofy Ha y4acTh y HboMy. [1in yac mpoBeaeHHsI TOCTiIKeH-
Hs1 OyJIM TiepeadaveHi 3aX0a1 CTOCOBHO 0€3IeKH 310POB s
nauieHTa, JOTPUMaHHS Oro mpas, JIOACHKOI TiTHOCTI I
MOPaIbHO-€TUYHMX HOPM BilTIOBiIHO A0 MPUHLIMMIIB [e/b-
ciHcBKOI Aekapaiiii mpas moauHu (1964—2000 pp.), KoH-
BeHIlii Pagu €Bponu npo npasa JIOJMHU i GioMeaUIIUHY
(Bim 4 xBiTHs 1997 p.) Ta Hakazy MO3 Ykpainu Ne 281 Bin
1 muctomaga 2000 p. IlucemoBa iHpopmoBaHa 3roga Ha
yyacTh Oyia oTpMMaHa BiJ yCiX YYaCHMKIB, AOCIiIKEHHS
IIPOBOIWIIM BifIIOBiMHO 10 YMOB [elbCciHChKOI AeKaapalrii
3a cxBajieHHs1 Kowmicii 3 nutanb Gioetuku [MBH3 «Kuis-
CBKUIT MEIMYHMI yHiBepcuTeT», M. K1iB (mpoTokos No 12
Bim 24 mororo 2021 p.).

Kpumepisamu e6xaiovenHs TALLIEHTIB B OCHOBHY TpPYILY
xBopux Ha PA Oynu:

1) niarHo3 PA, BepudikoBaHUii BiANMOBIAHO 10 Ki1acui-
KalliiHUX KpUTEPiiB AMEpPUKaHCHKOI KOJIETil peBMaTOJIOTIB
(ACR)/€BporneiicbKoro ajbsiHCY acollialliii peBMaToJIoriB
(EULAR) 2010 p. Ta cTangapTiB AiarHOCTUKM Ta JiKyBaH-
Hs1 Acolliallii peBMaToJIoTiB YKpaiHu;

2) iHpopMoOBaHa 3roia naiieHTa Ha y4acTh y KJIiHiYHO-
MY JOCJiIKeHHI.

Jo nocnixeHHs He YBIMIIUIM XBOPi, SIKi Malu Kkpumepii
BUKAIOUEHHS:

1) HagBHICTb 3JI0SIKiCHMX HOBOYTBOPEHD;

2) iH(eKIIiliHi 3aXBOPIOBaHHS Ta TYOEPKY/Ib03;

3) HasIBHiCTb XpOHiIYHOTO BipycHoro remnatuty B a6o C;

4) ripoBe/ieHi onepaTUBHI BTpyYaHHs MEHIIIE HiX 3a TpU
MicCsI11i 10 TepioAy BKIIOUEHHS B TOCIiIKEHHS;
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5) BariTHICTB i Mepios JaKTallii;

6) aJKoTOJIbHA 3aJIeKHICTh MPOTATOM OCTaHHIX IBOX
POKiB;

7) HasSBHICTb iHIIMX PEBMATUYHUX 3aXBOPIOBaHb (3Mi-
IaHe 3aXBOPIOBAHHS CITOJYYHOI TKaHWHU, IepMaToMio-
31T, CUCTEMHA CKJIEPOIepMis Ta iH.).

JlaHi ycix Tali€HTiB 3aHOCWJIM IO TeMaTU4YHOI KapTu,
sIKa BKJIIOYaJia IMacIOpTHY 4YacTUHY, 30ip cKapr, aHaMHe3
KUTTSI Ta XBOpOOM, JaHi J1abOpaTOpHUX METOMIB MOCITi-
JDKEHHS I aHKEeTHi 1aHi.

Tpyny nopiBHsHHS cTaHOBWIM 55 xBopux Ha IXC 6e3
aBTOIMYHHMX CUCTEMHUX 3aXBOPIOBaHb (28 XiHOK, 27 4o-
JIOBIKiB) y Billi Bim 52 10 87 pokiB (cepeaniit Bik 67,6 £ 9,2
pOKy, MemiaHa 57,5 poky), 1o IepeOyBajiu Ha JIIKyBaHHi
y BimisieHHi KapaioxXipyprii 00jJacHOro LIEHTPY Kapiaio-
Ta PEHTIeHEHI0BAcCKyJIsIpHOI Xipyprii, M. Kpamaropchbk,
Vxpaina. ¥ rpymi IXC mis migTBepIKeHHs miarHO3y Ta
BKJTIOUEHHST B JOCHIIKEHHST OyJjla MpoBeleHa KOpOHapo-
rpadis.

KoHTpobHY rpymy cTaHOBUIN 12 310poBuUX 0Ci6 (6 XKi-
HOK, 6 40JIOBiKiB) BikoM Bix 52 10 67 pokiB (cepenHiii Bik
59,9 £ 5,6 poky, MeniaHa 59,5 poky). Ipyna 3mopoBux oci6
OyJ1a MOPiBHSIHHOIO 3 OCHOBHOIO TPYIIOI0 Ta KOHTPOJILHOIO
rpymnoto xBopux Ha [XC 3a BikoM, OCHOBHOIO METOIO BKJTIO-
YEHHs TPy 310pOBUX O0yJI0 (DOPMYBaHHSI HOPMM JUISI KO-
PEKTHOTO TOpPIiBHSIHHS 3 OCHOBHUMMU JIaOOPAaTOPHUMU i1
iHCTpyMeHTaTbHUMU TToKa3HuKaMu rpyn PA ta IXC.

Memodu docnidxeHHs

BigmosinHo mo MeTy Ta 3aBIaHb JOCTIIKECHHS HAaMH Oy-
JIM BUKOPMCTaHI TaKi METOIM: BUBYEHHS MapKepiB TPOMOO-
LIUTiB, MOHOLIUTIB i HEUTPODIIiB 32 JOIIOMOTI0IO IIPOTOUYHOI
uutodayomerpii (CD14, CD41, CD45, CD61, CD62p);
aHaJji3 necopMallii 3a JOIMIOMOTO0I0 CIIEKI-TPEKiHT exoKap-
niorpadii; mokasHuUKM akTMBHOCTI 3axBopioBaHHs (IIIOE
(3a meronoM Becreprpena), smict CPb, BAIII); omiHka
SIKOCTi XKUTTS Ta (PYHKILIOHAJIbHOT 31aTHOCTI XBOpUX Ha PA
(SF-36, HAQ-DI, FACIT Btomu Ta EQ-5D-5L).

Ycim xBopum Ha PA BuszHauaiu mMonudikoBaHUA iH-
nexc DAS28 (Disease Activity Score) [26] — KOMITIEKCHY
OIIIHKY aKTUBHOCTi, OTPUMaHY IIIJITXOM BUBYECHHST BEJTUKOT
KIUJTBKOCTI KpUTEPiiB aKTUBHOCTI 3aXBOPIOBAHHS Ha OCHOBI
28-CyrII00HOTO paxyHKY B IAlli€EHTIB i3 pi3HUM mepedirom
3axBopioBaHHs. IHmexc DAS28 no3Bosisie MOpiBHSIHHS Ta-
LIEHTIB MiXX c000I0 3a aKTMBHICTIO mpoluecy. Po3paxyHok
DAS28 3niiicHIOBaIM 3a JOMTOMOI00 (DOPMYJIH, 3aIpoIo-
HoBaHoi Alfons i Michiel (DAS28 Calculator vl1.1-beta)
[21], 3 ypaxyBaHHsIM KinbKocTi 6osicHux (TJC28), Hadpsi-
kaux (SJC28) cyrno6iB (28-cyrino0oBuil paxXyHOK), CTaHY
310poB’ss xBoporo 3a 100-MM Bi3yaJIbHOIO aHAJIOTOBOIO
mwkanot (GH), a Takox piBHst C-peakTHBHOTO MTPOTEiHY B
cuposariii kpoBi (CRP):

DAS28 =0,56 x v(TJC28) + 0,28 x v(SJC28) +
+ 0,36 x In(CRP+1) + 0,014 x GH + 0,96.

Bucoky axkTuBHicTh  JiarHocTyBaad MpU  piB-
Hi DAS28 > 5,1, HU3bKY aKTUBHICTb XBOPOOM — MpU
DAS28 < 3,2, pemicito — mpu DAS28 < 2,6.

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

Taxkox ouiHoBanu piBHi NT-proBNP (N-kiH1eBoro
(bparMeHTa TPOrOpMOHY MO3KOBOTO HATPillypeTUYHOTO
MenTuIy) y KpoBi, IKMI € BaXKJIMBUM JIaAOOPaTOPHUM J10-
CJIIKEHHSIM TSI TIaTHOCTUKU Ta MOHITOPUHTY CeplieBO1
HegocTtaTHOCTI (CH). NT-proBN Br3Hauaau y KpoBi eJleK-
TPOXEeMiTIOMiHEeCIIEHTHMM MeToIoM Ha aHaiizatopi Cobas
e411 3a mormomororo Tect-cucteMu Roche Diagnostics (Hi-
MEUUuMHa).

DyHKIIiOHANIBHY aKTUBHICTh TPOMOOLIMTIB OLIIHIOBAJIU
METOJIOM IIPOTOYHOI LIUTO(PIYOPUMETPIii 3 BAKOPUCTAHHSIM
MiveHHss CD41+/CD62p+ nis aKTUBOBaAaHUX TPOMOOII-
TiB, CD14+/CD41+ 15t poMOG0OLIUTAPHO-MOHOLMTAPHUX
komruiekciB i CD45+/CD41+ nist TpoMOOLMTapHO-HE-
TPOdITBHUX KOMIUIEKCIB. JloCimkeHHsT BUKOHYBAIoCs y
CBIiXilf BEHO3Hill KpoBi 06e3 cTamii JIi3nuCcy epuTPOIUTIB a00
LIeHTpUDYTYBaHHS.

LuToMeTpuuHe AOCIIKEHHS TpoMOOLMTIB [26] mpo-
BOOWJIM Yy LIBHIN BEHO3Hit KpoBi (BakyraiiHepu 0,11M
uutpat abo K3VIATA/K2ETA), posseneniit y 10 pazis
dochatHum oydpepom (PBS). [lns 3abapieHHs ¢ayopec-
LIEHTHO-MiYeHUMU aHTUTIaMu 50 MKJI po3BeIeHOI LJIbHOT
KpoBi iHkyoyBaau 3 10 Mx1 CD61-FITC, CD41-PC5,CD14,
CD62P-PE i CD45-PC7 (pearentu Becton Dickinson,
CIIA) nporsirom 15 XBWJIMH 3a KiMHATHOI TeMIIepaTypu.
11 HeraTUBHOTO KOHTPOJIIO BUKOPUCTOBYBAIM BilIOBII-
Hi i30TUNOBI KOHTpOi. [Ticast inkyOatii monaBamu 500 MK
(dixcyrouoro pozuuny (PBS mictuth 1 % mapadopmaibieri-
1y). 3pa3Ky aHali3yBaJiM Ha TIPOTOYHOMY LIUTOMETPI [22].

JImst akTrBalii TpoMOoIuUTIB mogaBany S0 MKJI pO3YUHY
AJID (2 x 104 M) po 450 MKJI LIiJIbHOI KPOBI, iHKYOyBaiu
2 XBUWJIMHU Ta 3a0apBiioBain (hJIyopecleHTHO-MiUeHUMU
aHTUTLIaMU, K OyJI0 HaBeIEHO BUIIIE.

Tpom6oLuTH MepeBipsin Ha mo3utuBHicTE CD61, a ak-
TMBOBaHi TPOMOOLIMTHU BUSBIISLIM 32 HASIBHICTIO TTOBEPXHE-
Boro P-cenektuny (CD62). Pe3ynsratit BUpaxaiu y Bifco-
TKax BiJl 3arajibHOI KiJIbKOCTi TpPOMOOUUTIB. JI1s1 KOpekiiii
Hecrneun(piYHOro 3B’sI3yBaHHSI BUKOPUCTOBYBAJIM KOHT-
pouti, BinmosinHi izotumny (DAKO).

JleiikouuTu BinOUpanu 3 epUTPOIIUTIB 32 JOTIOMOTOIO
crieruiuHoro mapkepa CD45 PeCyS. [ns inentudika-
1ii TPhOX OKPEMMX CYOITOIYJISLIl JIEHKOLIMTIB BUKOPHUC-
TOBYBaJIM [iarpaMy IIpSIMOro Ta OiYHOTO pPO3CilOBaHHS
(puc. 1A). HaBkojio momyJisilii MOHOLIUTIB OyJIO BUIOIJICHO
BOpOTAa ISl moaablinoro aHatizy (puc. 1b). Kuitunu, mo-
3UTUBHI 1070 eKcrpecii 1Kk aHtTu-CD14 (puc. 1B), Tak i
CD61, oynu imeHTH(}iKOBaHI IK TPOMOOLIMTAPHO-MOHO-
uuTapHi Komruieken (puc. 1IN). KnitmHu minmpaxoByBaiu
npotsiroM 5 XBWIMH. sl mepeBipku HecrneluudiuHOoro
3B’s1I3yBaHHsI MIPOBOJMJIM HEraTUBHI KOHTPOJIi, BiAMOBIiIHI
i3otumy. Pesynbrati Bupaxaau y BilcOTKax Bill 3arajibHOT
KiJIbKOCTi TTOBUTUBHUX MOHOIIUTIB.

Yactuaku, mo ekcrapecyioTb 9k CD42, tak i CD14,
ineHTHdiKyBaIM SIK TpOMOOIIUTAPHO-JIEKOLIMTAP-
Hi KOH’IOTaTW, a MOTIM [Oalli IOOUIMIA Ha TPOMOOLM-
TapHO-MOHOLIMUTHI a00 TpoMOOLMTapHO-HEUTPOMIIbHI
koH’1oratu (puc. 1J1) [23]. BinMiHHOCTI B 3epHUCTOCTI I
iHTeHcuBHOCTI ekcmnpecii CD14 no3Bonuiu nudepeHili-
I0OBaTU IOMYJIsILii MOHOLMTIB i HelTpodiniB. IlokazHUKM
KOH’I0TaT BUPaXasu SIK CepeIHIO iHTEHCUBHICTh MiY€HOTO
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dikoepurprHoM CD42 Ha YaCTUHKY, 1110 BimoOpakae Kijib-
KiCTb TPOMOOLIMTIB, 3B’SI3aHUX i3 KOH IOTaTOM MOHOIIUT-
HeuTpodia, i K BiJICOTOK YaCTUHOK, MO3UTUBHUX 1100
MiueHoro ¢ikoeputpuHoM CD42 Ta miueHoro dyopec-
neiny izotiomianaroM CD14. /laHi IpOTOYHOI IIUTOMETPil
TPOMOOIIMTAPHO-JIEUKOIIUTAPHOTO KOH I0TaTy OyJIo HaBe-
JIEHO SIK YaCTKOBY 3MiHY Bil BUXiTHOTO PiBHSI.

YciMm nanieHTaM MpoBeaeHO CTAaHAAPTHY TPaHCTOpPaKaIb-
Hy exokapaiorpadito [25] 3 oLiHKOIO AiacToniyHOT (hyHKIIIT
Ta CreKJI-TpeKiHr exokapaiorpadito (STE) 3 po3paxyHkom
r100aIbHOrO Mo3moBXHLKOro crpycy (GLS) Ta perioHab-

HMX Strain-ToKa3HUKiB (0a3albHUX, CEPEIHiX, ariKaJbHUX
cermeHTiB) [24]. JlochimkeHHs TTPOBOIMIIOCS Ha YJIbTpa-
3BYKOBIIf miarHoctuuHiii cucreMi Vivid S7T0N, BupoOHULITBa
GE Vingmed Ultrasound AS (Hopserist). Crieki-TpekiHr
exokapmiorpadisa (STE) € BiTHOCHO HOBUM METOIOM, SIKIIA
BUKOPUCTOBYE CIelliajli3oBaHe TporpaMHe 3a0e3rnevyeH-
HS T aHaTi3y aKyCTUYHUX MapKepiB Ha cTaHmapTHHX 2D
exokapuiorpagiyHux 3o00paxkeHHsax. STE BuMipioe nedop-
Mallilo MioKap/a IiJ1 yac #oro CKOpoueHHsI i po3cialaeHHsl,
1110 TO3BOJISIE OLIHUTU (PYHKLIOHATIBHICTh OKPEMHUX LLIAPiB
Miokapaa. Lleit MmeTon 3naTHUIA BUSIBUTU CYOKJTIHIYHY JUC-
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PucyHok 1. [fpuknadu pesynemamie yumomempu4Ho20 aHaNizy akmueHocmi mpom6oyumie i Komnekcie netikoyumu —
mpom6oyumu (MoHoyumMu — mpomboyumu, Helimpoginu — mpom6oyumu) y yineHili kposi xeopux Ha PA
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¢yHKIIi0 MioKapaa, HaBiTh y BUMAIKaX, KOJW TpaauLiiiHi
METOIY He MOXYTh HaJaT! TIOCTATHHOI iH(opMaIIii.

CmamucmuyHuli aHanis

CratucTuyHy OOpOOKY OTpMMAaHMX pe3yJbTaTiB H0-
CIIIIKEHb IIPOBEIECHO Ha IIEPCOHAILHOMY KOMII IOTepi
3a JOIIOMOTIOI0 JilleH3iiHuX mporpaM Microsoft Excel,
MedCalc® version 22.030 3 BUKOpUCTAaHHSIM ITapaMeTpUU-
HUX 1 HemapamMeTpuyHux MeToniB. OILiHIOBaIM MemiaHy
(Me), noBipui intepBanu (1), KoedinieHTH Kopesii (1),
kputepii CtelogeHTa (t), Yinkokcona (W), ®Dimepa (F),
Jleena (L), xi-kBampart (?) Ta BipOTiTHICTb CTATUCTUYHUX
noka3HuKiB (p). [Ipu mapaMeTpuIHOMY PO3MOILTI OLIHKY
BiIMiHHOCTEI MOKa3HMKIB MixXX BUOipKaMM MPOBOAWIN 3a
noroMoroto t-kpurtepito CTblofieHTa, a MpU HerapaMme-
TpUYHOMY — 3a gornomoroto U-kputepito ManHa — YiTHi.
J71s1 OLIIHKY BiZIMiHHOCTEH MiXX BiTHOCHUMM BeJIMIMHAMU
BUKOPHUCTOBYBaJIM TOUHUI MeTo Dirrepa, B3aEMO3B’ 130K
03HaK MiX MMOKa3HWKaMU BU3HAYaJIU 32 JOTIOMOTOI0 Kope-
nsguiiHoro aHanizy [lipcona (r).

Pesynbratn

VY nanieHriB i3 PA BUsIBIEHO BipOrimHO HMX4Yi piBHi
akThBoBaHUX TpoMmbormTiB (CD41+/CD62p+) sk v Bin-
COTKOBOMY, TaK i B aOCOJIOTHOMY BHPaXKeHHi MOPiBHSIHO
3 nauieHtamu 3 IXC Ta 3mopoBumu ocodamu (p < 0,01).
Takox crnoctepirayiocst 3HKeHHs piBHs CD45+/CD41+
(TpOMOOLUT-HEUTPODIIBHUX KOMILUIEKCIB), TOMi K PiBHI
CD14+/CD41+ (TpoMOOIIUT-MOHOLIMTAPHUX KOMIIJIEK-
CiB) 3ajuIanmcs BiTHOCHO cTabiabHMMU. Pe3ynbraTtu Ha-
BemeHo y Tabu. 1.

Kopensauiitnuii aHamiz IMpoAeMOHCTPYBaB 3HAYYIIi
3B’SI3KM MiX aKTMBOBAaHMMM TPOMOOLIMTAMU Ta KIIiHi-
KO-1a00paTOpHMMU TTOKa3HMKAaMU aKTUBHOCTI 3aXBOPIO-
BaHHs: DAS28 (r = 0,32—0,35), piBHem CRP, P®D. Takox
BCTAHOBJIEHO 3BOPOTHUI 3B’30K MixX piBHeM CD41+/

CD62p+ Ta mokasHuKamMu rio0ajbHOI gedopMariii mMio-
kapna GLS (r = —0,45), a takox mixk CD45+/CD41+ Ta
CTYIIeHEeM JiacToJliyHoi aucdyHKilii. Pesynbratu BigoOpa-
JKEeHO Ha puc. 2, 3.

KiouoBuM 00’€KTOM HOCHIIKEHHS cTaja aKThBa-
11is1 TpoMOOLIMTIB, 30KpeMa ekcripecisi mapkepis CD41+/
CD62p+, a Takox (hopMyBaHHSI TPOMOOLIMTAPHO-JIEIAKO-
LIMTapHUX KOMIUIEKCiB 3 MoHouuTamu (CD14+/CD41+)
Ta seiikonutamu 3arajiom (CD45+/CD41+). ¥V xBopux
Ha PA Oyno BUSBIEHO BipOriIHO BMIIY KiJbKiCTh aKTH-
BoBaHMX TpombouutiB: CD41+/CD62p+ y BiACOTKOBO-
My BupaxkenHi — 2,43 (II: 1,55-3,58) % npotu 1,09 (II:
0,66—1,77) % y xouTpobHiit rpyri (p = 0,002), a B abco-
nmoTHOoMY BupaxkeHHi — 4095 (II: 1915—7345)/Mxn nipo-
™ 1135 (AI: 680—1710)/Mxa (p = 0,0003). AHaiOriYHO
abcouoTHa KinbKicth CD14+/CD41+ knitun y PA Oyna
BMINA, HixX y KoHTpoui: 150 (60; 295)/mxr ipotu 55 (I:
35—-80)/mxi (p = 0,0004).

V manienTiB 3 IXC Takox cmocTepiraiu migBUIIECHHS
a0COJIIOTHOI KiJTbKOCTI aKTMBOBaHMX TPOMOOLUTIB (2845
(I: 1355—5515)/Mxki1), X04a BipoTigHO HUXKYE, HiX Y IMa-
uieHtiB 3 PA (p = 0,04). IMoka3uuku TJIK Oynu Biporin-
Ho Hxkuumu 3a IXC nopiBHsiHO 3 PA, 30kpema CD14+/
CD41+ — 75 (A1: 35—100)/mxa (p = 0,02), 110 CBiTYUTH
PO MOTEHLIAHO OiIbIIY POJb iMyHO3aIAJIbHOI aKTHUBALLil
TpoMOOLIUTIB came Tipu PA.

Kopensuiiitnuii ananiz y rpyni PA BusiBUB 3Hauylii
38’13k Mixk piBHeM NT-proBNP ta CD41+/CD62p+
(r=0,42; p=0,009), a takox mixx NT-proBNP ta CD14+/
CD41+ (r = 0,39; p = 0,02), 10 MOXe CBITUUTU PO
3B’130K MiXXK TPOMOOLIMTAPHOIO aKTUBALIIEIO Ta CYOKITiHIU-
HUM ypaxkeHHSIM MiokKapnaa. BogHouyac BUSIBIEHO KOpeisi-
uiro Mixk CD14+/CD41+ ta 3HmxenHsam GLS (r = —0,37;
p = 0,03), a rakox Mix CD45+/CD41+ i GLS (r = —0,36;
p = 0,03), mo Bkazye Ha MoxxuBy pojib TJIK y hopmyBaH-
Hi mopy1eHb aedopMalliifHoi 31aTHOCTI MioKapa.

Ta6bnuya 1. lMNokasHuku CD41+/CD62p+ y nauienmis i3 PA, IXC ma 30oposux oci6

. . 3poposi p (PA vs. p (IXC vs.
MNMoka3Huk PA (mepiaHa) | IXC (mepiaHa) (Megiana) p (PA vs. IXC) 300pOBi) 300pOBi)
CD41+/CD62p+, % 0,3 1,0 1,48 0,002 0,098 0,77
CD41+/CD62p+, abs. 682,0 2449,0 3522,0 0,003 0,099 0,73
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PucyHok 2. Kopenayis mix GLS
iCD41+/CD62p+, %

PucyHok 3. 38’30k mixx CD45+/CD41+ (abs.)
i cmyneHem diacmoniyHoi oucyHKyii
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¥ rpymi IXC aHanoriyHi Kopesiiii OyJin MEeHII BUpaxke-
Hi a00 BiJICYTHI, 1110 TOJATKOBO MiKPECITIOE iMyHO3aIalb-
HUI MeXaHi3M ypaxKeHHsI cepllsl caMe Yy malieHTiB 3 PA.

Pesynbrati perpeciitHoro aHaiisy MiATBepIuIM He3a-
JIexxHy acomianito Mix piBHeM NT-proBNP ta mokasnuka-
MU TPOMOOLIMTApHOI aKTUBALIi1 y mauieHTiB 3 PA. 3o0kpeMma,
abcomoTHa KisbKicTh CD41+/CD62p+ Oyina He3anexXKHUM
MPEIUKTOPOM TinBuieHoro piBHst NT-proBNP (f = 0,43;
p = 0,012), HaBiTh micast Kopekii Ha Bik, ctath, AT, [IIOE
Ta piBeHb KpeaTuHiHy. TakoxX BHUSBIECHO, 110 aOCOJIOTHA
Kinekicte CD14+/CD41+ (f = 0,36; p = 0,02) nos’sa3ana
3i 3HMKeHHAM GLS, 1110 CBiIYUTh PO yyacTb TPOMOOILIM -
TapHO-MOHOIMTAPHOI B3aEMOIil y IIpoliecax PeMOJeIo-
BaHHS Miokapja ripu PA.

O6roBopeHHA

Hani 6araTohakTOpHOTO aHaJi3y BKa3ylOTh, 110 aKTU-
BOBaHi TPOMOOIIUTH Ta TPOMOOLMUT-JICHKOLIMTAPHI KOMII-
JIGKCM MOXYTb CIYXHUTU ITOTeHUIMHMMU OioMapKepaMu
CYOKJTiHIYHOTO ypaxkeHHsI MioKapa y peBMaTOJIOTiYHMX Ta-
wieHTiB. Lle miaTBepIKy€ETHCS cieupiYHUM MaTePHOM Jie-
dopmalliii — nepeBakHUM ypaxkKeHHSIM 0a3aJIbHUX CErMEH-
TiB 3i 30epekeHUM IJIO0ATbHUM CTPEHHOM, IO CBiTYUTH
Mpo aJbTepHATUBHUI MEXaHi3M IaToJIOTii, OB’ A3aHUN i3
3aMaJICHHSIM i TPOMOOILIMTAPHOIO aKTUBALII€I0.

BusiBiieHo 3HauHe MOpPYIIEHHS aKTUBAllil TPOMOOIIUTIB y
naitieHTiB i3 PA nopiBHsiHO i3 xBopumu Ha [XC Ta 310poBu-
MU ocobamu. 3HKeHHs piBHa CD41+/CD62p+ i He3miHe-
Hi CD14+/CD41+ Bka3yloTb Ha ceJleKTUBHE (DYHKITIOHATb-
HE BUCHAXEHHSI TPOMOOLIMTIB Y XPOHIYHOMY 3araJibHOMY
CepemoBHUILIi, 110 MOTPEOYE MOMAIBIIOr0 JOCTiIKEHHSI.

Oco0buBy yBary puBepTa€ BCTAHOBJIEHA KOPEJISILISI MixK
piBHEM akTUMBOBaHMX TpomoOouuTiB, GLS i cTyneHem nia-
crosiyHol aucdyHkiii. Lle cBiqunTh po MOXKIUBY y4acTh
TPOMOOLIMTIB Y TaTOreHe3i CyOKJIiHIYHOTO KapaiaJbHOIO
ypaxeHHs1 ipu PA HezasiexxHo Bin TpaauuiiHux hakTopiB
pusuky. [lopyiieHHsT TpoMOOLMTApHOI (PYHKIIT MOXYTh
OyTH He JIMIIIe HACIIIKOM 3aIlaJIbHUX IIPOLIeCiB, a I caMo-
CTITHUM MEXaHi3MOM CeplIeBO-CYJIMHHUX YCKJIaTHEHb.

Ha Bigminy Big IXC, 3a gkoi akTuBailiss TpOMOOLIUTIB
Ma€e MpoaTeporeHHuil xapakrep, rpu PA crioctepiraetbest
TEeHICHILisl 10 3HVXXEHHS aKTUBAllii — MOXJIMBO, SIK KOM-
IeHcaTOpHA peaxilisa abo pe3yabTaT XPOHIUYHOI iMyHHOI
crumyssnii. 1le migkpeciioe iMyHo3amajJbHUM XapaKTep
ypaxKeHHSI ceplisl caMme y MaulieHTiB 3 PA.

IIpo BiAMIHHICTH BiA aTepoCKIepo3y CBiTyaThb TaKOX
pe3ynbrati G.E. Pamuk i ciBaBt. (2008) [18], s1Ki mokaza-
Ju migBuiieHy ekcripecito CD62P ta sCD40L y xBopux Ha
PA, ajie He Binm3HaYMIM 3B 513Ky 3 TOBIIMHOK iHTUMU-MeE-
Jia, 110 IEMOHCTPYE 3anajlbHUii, a He aTePOCKIEPOTUUHU I
Xxapakrep 3MiH. Hauri qaHi npo TpoMOGonuT-yieikonurapHi
KOMIUIEKCH JIOTIOBHIOIOTh 110 KapTHUHY, MiITBEPIXKYIOUN
POJIb 3amajieHHs] Y BUHUKHEHHI CyOKJIiHIYHOTO ypaxkeHHS
Miokapma.

SKi moTeHLiHI GioMapKepu 11 KOMILIEKCHOTO MOHi-
TOpUHTY MOXKIUBi? OKpiM MapKepiB aKTUBallii TPOMOOIIM-
TiB, IEPCHEKTUBHUM € BKJIIOYEHHS B OILIIHKY galectin-3 —
OiJIKa, 10 AacCOLIOEThCI i3 3alajbHOIO BiAMOBIIIIO,
$hibpos3om i cepreBoro HepocTaTHicTIO. JlocaimkeHHs BKa-

3yI0Th, 110 piBeHb galectin-3 migBumenuii mpu PA Ta Ko-
peJIoE i3 cepleBO-CyIMHHOI0 TUCGYHKINE i (idpo3oMm.
HonaBaHnHs galectin-3 10 MOHITOPUHTY <«3arajJibHOTO (de-
HOTHUITY» MiOKap/ia MOXe TMOJIIIINTY PAaHHIO AiarTHOCTUKY
Ta cTpaTUQiKallilo pU3HUKY.

Crig cka3arty, 110 BEeJIMKUN MPaKTUYHUI TTOTEHILa)l Mae
STE. CyuyacHi mani 2025 p. 10aaTKOBO IiITBEPIKYIOTh, 110
speckle-tracking echocardiography (STE) edektuBHO 3HU-
JKy€ HEBUSIBIIEHY TUCGYHKILiO JIiBOro nuryHouka (LV) y nmarti-
€HTiB 3 PA HaBiTh Npy HOpMaIbHil (pakitii Bukumy. Lle min-
Kpecioe BaxauBicTh BktodeHHs1 STE y 1moneHHy KIIiHIYHY
MPAKTUKY U1 PAHHBOTO BUSIBJIEHHST CYOKJTiHIYHUX 3MiH.

Xoua HOBi 6ioMapkepu, sIK-0T galectin-3, BUJISIIAIOTh
MepCreKTUBHO, HUHIIIHI JAaHi 3aJIMIIAIOThCS HEI0CTaT-
HBO OOTPYHTOBAaHMMMU Ta MOTPEOYIOTH Baligallii y BETUKUX
MPOCIEKTUBHUX KOTOPTHUX IOCTIIKEHHSIX. BapTo iHiltito-
BaTU 0araTOLIEHTPOBI MOCIIMKEHHS, SIKi OLIHIOBATUMYThb
MHOXWHHI (hakKTopy — akTuBaliio TpombOomuriB, GLS,
galectin-3, 1L-32 tomo — mis1 mMoOyaoBM KOMILIEKCHOI
TMPOTHOCTUYHOI MOJEJI.

Takum 4yuHOM, Hallli pe3yJbTaTd MiATBEPIXKYIOTb Ti-
rnoresy icHyBaHHs1 crneuudiyHoro mist PA «3amajabHOro
¢eHOoTUITy» MiOKapaiaJIbHOTO YpaKeHHsI — i3 HE3HAYHUM
3HKeHHSIM GLS, ypaxkeHHAM 0a3aIbHUX CETMEHTIB, Bill-
CYTHICTIO YiTKOI KOPEJISALil 3 KITaCUIHUMU KapioJI0TidHM -
MM (haKTOpamMu PU3UKY Ta TICHUM 3B’SI3KOM i3 MapKepaMu
3aITaJIeHHsT i TPOMOOIIUTAPHOI aKTUBHOCTI. 3aCTOCYBaHHSI
MeroniB STE ta mpoTouHoi 1iutodriyopumMeTpii € mepcrek-
TUBHUM JIJIsI PAHHBOTO BUSIBJIEHHS LIOTO (DeHOTUITY Ta MO-
HITOPUHTY JIiIKyBaHHSI.

Pesynbsratu miaTBepaKylOTh HEOOXiOHICTH PETEIbHOTO
KapaioJ0TiYHOTo Harjsmy 3a IauieHtamu 3 PA HaBiTh 3a
BiICYTHOCTI SIBHOI ceplieBoi HeaocTaTHOCTi. BukopucraH-
HS1 yyTIMBMX MeToiB Bisyanizaiii (STE) it aHai3y Tpom-
Go1uTapHOro (hyHKIiOHAJILHOIO CTaHY J03BOJISIE CBOEYAC-
HO pO3IOYaTh KapAioNMpOoTEeKTOPHY Tepallilo Ta 3anobirtu
JeKOMIIeHcallii. Y MoJalbIIMX JOCTIIKEHHSIX TOTHBHO
OLIIHUTHU MIPOTHOCTUYHY 3HAYYIIICTh LIUX 3MiH i pO3pOOUTH
MepCOHAJIi30BaHi CTpATeril JTiKyBaHHS 3 ypaXyBaHHSIM iMy-
HO3aMmaJibHOTO Mpodito maiieHTiB i3 PA.

JlaHi mpoBemeHoro Hamu 6araToaKkTOPHOTO aHAJII3Y ITid-
TBEPIKYIOTh, 110 aKTUBOBaHI TPOMOOLIMUTH Ta TPOMOOLIUT-
JIEMKOLUTAPHI KOMIUIEKCH MOXYTb OyTH ITOTeHLITHUMU 0io-
MapKepaMM CYOKJTiHIYHOTO ypaxkeHHsI MioKap/ia Y Talli€eHTiB
i3 PA. le miaTBepmKy€eThes crieniyHIM ITaTepHOM Jedop-
Malliii — mepeBaxkHe YpakeHHsT 0a3aJIbHUX CEIMEHTIB Mpu
30epekeHOMY IJI00aJIbBHOMY CTPEiiHi, 1110 TOBOPUTH TPO 3a-
MaJIbHUI MeXaHi3M TaToJIOri] 3 aKTMBALIEID TPOMOOLIUTIB.

Obmexncenns docaioncenns. OTprMaHi HAMU PE3YIIBTaTH
MaloTh JOCTATHIO TOYHICTh, MPOTE ISl OTPUMAaHHS OibIll
BipOTiTHUX TaHUX HeoOXigHe 0O0CTeXKeHHS Ha OiJIbIIiil BU-
Oipui mamieHTiB. BaxkimBuM € IpoBemeHHSI ITPOCIIEKTHB-
HUX JOCJIIIXKEHb Ha BEJIMKUX KOTOpTax XBopux Ha PA 3 me-
TOIO OLIIHKY iH()OPMATUBHOCTI OTPUMAaHMX Pe3y/bTaTiB.

BucHoBKM

V nanieHTiB 3 PA BusiBiIeHO BiporifiHe 3HIKEHHS KiJTbKOC-
Ti akTHBOBaHKUX TpoMOoLUTIB (CD41+/CD62p+), 1110 MOXe
CBITUUTU TpO (YHKILIOHATIbHE BUCHAXKEHHSI TPOMOOLIMTIB
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B YMOBax XpOHIYHOIO CHCTEMHOTO 3anajieHHsl. B3aemomnis
TpoMOOIUTIB i3 MoHouMTamMu (CD14+/CD41+) 3anuima-
€ThCS BITHOCHO cTabinibHOO Tipu PA, Tomi sik (hopmyBaHHsI
TpoMOoLIMT-HeTpodiibHUxX KomruiekciB (CD45+/CD41+)
CYTTEBO 3HIIKYETBCS, 110 MOXKE BiOOpaXkaTW 3CYB 3arajib-
HOTO TIporiecy y OiK MOHOLIMTAPHOI BiOIOBimi. AKTMBOBaHi
tpoMboutu (CD41+/CD62p+) Ta TpomMOOLUTapHO-JIEHi-
KOILIUTApHi KOMIUIEKCU TIO3UTHBHO KOPENIOIOTh 3 aKTHB-
HicTio 3axBoproBaHHs1 (DAS2S8), piBHsSIMM C-peakTHBHOIO
OiJIka, peBMaToimHOro (akTopa Ta CTyHeHEM MiacTOJiYHOI
JMUCGhYHKII, 10 MiATBEPIKYE iX MaTOreHeTUUHy pojib. [1o-
piBHsIHHS 13 xBopuMu Ha [XC Ta 310pOBMMU 0COOaMU 3aCBif-
4o crietrdivyHicTh TpoMOOLIMTAapHOI AMChYHKIIT Tipu PA,
1110 BilIPi3HSIETHCS SIK Bil aTepOTPOMOO3Y, TaK i Bil HOPMM.
OtpuMaHi pe3yJBTaT CBiT4aTh Mo Te, 110 OL[iHKA aKTH-
Ballii TPOMOOIIUTIB i iX B3aEMO/Ii1 3 IEHKOLIMTAMU MOXE OyTH
BUKOPHCTAHA SIK JOOATKOBHI1 iHCTPYMEHT IS cTpaTuikartii
CeplLeBO-CYIMHHOTO PU3MKY Ta MOHITOPUHTY mepeoiry PA.

Konduikr inTepeciB. ABTopu AeK/IapyOTh BiICYTHICTh
KOH(DIIIKTY iHTepeciB Ta (piHaHCOBOI 3alliKaBIEHOCTI IpU
MPOBEACHHI TOCIiIKEHHsI Ta HAallMCaHHi CTaTTi.

Indopmanig npo dinancyBannsa. @inancosa minTpuMka
JMOCITIIKeHb — BiuIiJl (DyHAAMEHTAIbHUX OOCHTIKeHb [H-
CTUTYTY HEBIiIKJIaaHOI i BimHOBHOI Xipyprii imeHi B.K. Ty-
caka HAMH VYkpainu, M. Kuis, Ykpaina; TOB «Hoga mia-
rHoctukar, M. Kuis, YkpaiHa.

Bnecok aBTopiB. Y3yH K.C. — KoHIenilist Ta Au3aiftH
IOCJiIXKEeHHs, Bimbip mali€HTiB, 30ip Ta 0OpoOKa mare-
piay, cTaTUCTUYHA 00poOKa, HalMCaHHS TeKCTy; Majb-
yeBcbka T.M. — KOHILEIMIS Ta AW3AWH IOCTIIKEHHS,
aHaji3 oTpuMaHux maHux; Ipersak I.B. — mpoBemeHHs
LIUTOMETPUYHMX OOCTEXXEeHb, aHasli3 MaTepiany; [Humopu-
00B A.M. — aHaJi3 OTpMMaHUX JaHUX, CTAaTUCTUYHA 00-
poOKa, KOPEKIIisl TEKCTY.
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Functional activity of platelets and platelet-leukocyte interaction
in rheumatoid arthritis: association with subclinical cardiac involvement

Abstract. Platelet activation plays a crucial role in the pathogen-
esis of rheumatoid arthritis (RA) and its associated cardiovascu-
lar complications. Assessing platelet functional activity and plate-
let-leukocyte complexes (PLCs) may help elucidate mechanisms
of subclinical myocardial involvement in RA. The purpose was to
evaluate platelet activation and PLCs in RA patients and investi-
gate their relationship with disease activity and cardiac dysfunc-
tion compared to patients with ischemic heart disease (IHD) and
healthy controls. A total of 124 subjects were examined: 57 with
RA, 55 with IHD, and 12 healthy subjects. Flow cytometry was
used to assess CD41+/CD62p+ platelets, CD14+/CD41+ (plate-
let — monocyte), and CD45+/CD41+ (platelet — neutrophil)
aggregates. Echocardiography, speckle-tracking echocardiogra-
phy (STE), Modified DAS28 (Disease Activity Score), C-reactive
protein (CRP), Rheumatoid factor (RF), Anti-citrullinated pro-
tein antibodies (ACPA), and N-terminal pro-brain natriuretic pep-
tide (NT-proBNP) were evaluated. RA patients exhibited signifi-
cantly reduced CD41+/CD62p+ levels (0.3 % vs. 1.0 % in IHD;
p = 0.002) and lower CD45+/CD41+ aggregates (p < 0.01), sug-

gesting impaired platelet activation and interaction with neutro-
phils. CD14+/CD41+ levels remained stable. CD41+/CD62p+
levels positively correlated with DAS28, CRP, RF, NT-proBNP
(r=10.32—0.48), and inversely with GLS (r = —0.45). Similar cor-
relations were found for CD14+/CD41+ and CD45+/CD41+, in-
dicating their role in diastolic dysfunction and myocardial strain
abnormalities. Regression analysis revealed that CD41+/CD62p+
was an independent predictor of elevated NT-proBNP (f = 0.43;
p = 0.01), and CDI14+/CD41+ was linked to reduced GLS
(B = 0.36; p = 0.02). These associations were absent in IHD. A
distinct myocardial impairment pattern was identified in RA, pre-
dominantly affecting basal segments. Impaired platelet activation
and altered PLCs are characteristic of RA and associated with sub-
clinical myocardial dysfunction. These parameters may serve as
early prognostic markers of cardiovascular risk in RA and support
the development of personalized monitoring strategies.
Keywords: rheumatoid arthritis; platelets; platelet activation;
flow cytometry; diastolic dysfunction; speckle-tracking echocar-
diography
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Low back pain among construction workers:
a cross-sectional survey

Abstract. Background. Occupational-related lower back pain (LBP) has received growing attention, especially
regarding its effect on work productivity and disability. Construction workers (CWs) are involved in one of the
most physically demanding occupations, making them exceedingly susceptible to LBP. The objective was to
determine LBP’s prevalence and identify selected risk factors among CWs within the eThekwini Municipality in
KwaZulu-Natal, South Africa. Materials and methods. A cross-sectional survey was conducted on 256 CWs, and
questionnaires were provided to participants at their respective companies. The questionnaire included sections
on demographics, lifestyle, occupational risk factors, and LBP history. IBM SPSS version 28 was used to analyze the
data. A p-value of < 0.05 was used to indicate statistical significance. Both point prevalence (occurrence of LBP at
the time of the survey) and period prevalence (occurrence of LBP over the past six months) were analyzed. Results.
The point and period prevalences were 16.8 and 26.2 %, respectively. The results indicated that 36.6 % of current
smokers reported LBP, with a higher incidence of 73.3 % among those smoking for over 15 years. Stress emerged as
a significant factor; 54.8 % of subjects experiencing work-related stress and 68.2 % under personal stress reported
LBP, contrasted with only 22.8 % of those experiencing no stress. Scaffolders exhibited a higher LBP prevalence
(50 %) than general workers (43.2 %), erectors (33.3 %), and bricklayers (30.5 %). Conclusions. LBP continues to
be a significant health burden for CWs, impacting their daily activities and causing disability. Therefore, a joint
intervention strategy between health professionals and the construction industry is required. This will reduce

absenteeism, stress, decreased productivity and activity limitations.
Keywords: low back pain; construction workers; lifestyle; occupational factors; South Africa

Introduction

Low back pain (LBP) is a global occupational health
problem [1]. It has a complex aetiology and may happen
due to irritation or injury of the muscles, ligaments, con-
nective tissues, joints, intervertebral discs, or spinal nerve
roots [2]. Construction workers are involved in one of the
most physically demanding occupations, making them
exceedingly susceptible to LBP [3]. Musculoskeletal symp-
toms (MSS) are highly prevalent among construction
workers, with studies reporting 57.9—78 % of workers ex-
periencing MSS in the past year [4, 5]. Despite the high
prevalence, many workers do not seek medical treatment or
miss work due to MSS [5].

Occupational factors significantly influence LBP preva-
lence, particularly among women. Key contributors include
heavy lifting, prolonged standing or sitting in forward-lea-
ning postures, and frequent computer use [6]. Furthermore,
physiological occupational risks, elevated exertion levels,
and work-related frustration exacerbate LBP prevalence [7].
Globally, occupational LBP is significantly more prevalent
among construction workers than in other professions [8].

This increased prevalence is attributed to the job’s physical
demands, including repetitive movements, awkward pos-
tures, and heavy lifting, which strain the musculoskeletal
system considerably. Additionally, long working hours, es-
pecially those exceeding 44 hours per week, correlate with
higher rates of LBP [9].

In Africa, LBP is a significant health issue, with preva-
lence rates higher than or comparable to global estimates
[10]. In South Africa, a study found a lifetime LBP preva-
lence of 79.3 % among primary healthcare users [11]. The
prevalence of chronic low back pain (CLBP) in the general
population ranged from 18.1 to 28.2 % [12]. Risk factors
for CLBP include biomechanical, psychological, socioeco-
nomic, and lifestyle factors [12]. Pain intensity, work ab-
sence, and bowel/bladder dysfunction were associated with
more significant disability in CLBP patients [13].

LBP in construction workers requires urgent attention
[14]. Therefore, the study aimed to determine the preva-
lence of LBP in construction workers and identify some of
the risks associated with its occurrence in the eThekwini
Municipality in South Africa.
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Materials and methods
Research design

A descriptive, quantitative, cross-sectional survey was
conducted among construction workers from two of the
largest commercial construction companies in the eThek-
wini Municipality.

Population and sample size

The population of this study was 590 construction work-
ers from two companies. A sample of 256 was calculated
using Power Analysis and Sample Size (PASS) 2021 Soft-
ware, with a precision of 4 %, a proportion of 25 %, and a
95% confidence level. All construction workers had to meet
the definition of a construction worker. These included
manual labourers, such as bricklayers, carpenters, excava-
tors, and scaffolders, who were involved in building struc-
tures on construction sites. Only subjects who were 16 years
and older were allowed to participate in the study. The maxi-
mum age of participants was 65 years, which is the retire-
ment age in the South African labour force.

Data collection tools and process

A self-administered questionnaire (Supplement 1) was
adapted from previous studies that had been validated [15,
16]. Permission was sought and subsequently obtained from
Adhikari B. et al. [15] and DIungwane T. et al. [16] to adapt
the questionnaire that they used in their studies. The adapted
questionnaire included the following sections: demographics,
lifestyle, occupational risk factors and LBP history. A panel of
five experts evaluated the content validity through an expert
focus group discussion, with relevant modifications made.

Data collection started after obtaining ethical approval,
gatekeeper permission, and informed consent. Once the
questionnaires were completed, they were placed into a box
and then analysed by the researcher and the statistician.

Statistical analysis

The data was analysed using IBM SPSS version 28. De-
scriptive statistics, such as mean, standard deviation and
range, were used to summarise continuous data. Frequency
counts and percentages were used to summarise categori-
cal data. Risk factors for LBP were assessed for those who
reported LBP. Pearson’s Chi-square tests or Fisher’s exact
tests were deemed appropriate and were used to assess ca-
tegorical factors, while t-tests were used to assess mean dif-
ferences for continuous variables. A p-value of < 0.05 was
used to indicate statistical significance.

Ethical considerations

Ethical clearance was obtained from the Institutional Re-
search Ethics Committee at the selected university (IREC
303/22). Relevant gatekeeper permission was sought from all
construction companies before the questionnaires were dis-
tributed. All participants provided signed informed consent.

Results

A total of 256 questionnaires were distributed to consen-
ting participants, all completed and returned, resulting in
a 100 % response rate. Most of the study population were
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men (90.6 %, n = 232), while women accounted for 9.4 %
(n = 24). Female participants were slightly older than their
male counterparts, with a mean age of 37.5 * 8.1 years,
compared to 34.2 + 9.2 years for the men.

Prevalence and characteristics of LBP

The point prevalence of LBP was 16.8 % (n = 43), and
the period prevalence was 26.2 % (n = 67). There was a slight
increase in the risk of the older people compared with the
younger subjects, asthose aged <27 years old, 34.8 % (n=24)
had LBP, while of those 41+ years old, 45.6 % (n = 26) had
LBP. No association was found between LBP and sex. LBP
was equally likely in men and women (31 % (n = 72) of men
and 37.5 % (n = 9) of women). None of the demographic
factors were significantly associated with LBP.

The most significant findings from Table 1 on LBP cha-
racteristics show that most participants (54.3 %) experi-
enced pain on both sides of their lower back, and 43.2 %
reported daily pain. Mild pain was the most common, af-
fecting 48.1 % of participants. Additionally, 37.5 % indi-
cated that LBP impacted their job performance, and 37 %
received treatment for LBP. Furthermore, results indicated
that 29.6 % had missed work due to LBP, with most (83.3 %)
missing 1—3 days.

The most frequently used health professional/treatment
approach was a general practitioner, 56.7 %, followed by
self-medication, 30 %. Thirty participants did not choose a
chiropractor, neurologist, or orthopaedic surgeon.

Lifestyle factors associated with LBP

Lifestyle factors associated with LBP were identified
(Table 2). Among smoking status, 36.6 % of current smo-
kers reported LBP, with a higher incidence of 73.3 % among
those smoking for over 15 years. The higher number of ciga-
rettes smoked per day was significantly associated with LBP
(p = 0.047). Alcohol consumption data indicated minimal
variation, with 31.1 % of non-drinkers and 32.3 % of drink-
ers reporting LBP. However, LBP prevalence was notable
among drinkers aged 11 to 15 years (54 %) and 6 to 10 years
(45.2 %). These differences were statistically significant
(p=0.02).

Regular exercise showed a slightly elevated incidence of
LBP, with 36.6 % of participants reporting pain, compared
to 25.4 % of non-exercisers. Gym-goers exhibited a higher
percentage of LBP at 47.6 %, while cyclists reported LBP at
50 %. Stress emerged as a significant factor; 54.8 % of indi-
viduals experiencing work-related stress and 68.2 % under
personal stress reported LBP, contrasted with only 22.8 % of
those experiencing no stress. These differences were statisti-
cally significant (p < 0.001).

Occupational factors associated with LBP

LBP was observed across various categories of work. Re-
garding the job performed, scaffolders exhibited a high pre-
valence of LBP, with 50 % reporting symptoms. In compari-
son, general workers experienced LBP at a rate of 42.2 %,
followed by 34.7 % of the carpenters, erectors (33.3 %),
bricklayers (30.5 %), formwork (27.3 %), and concrete mi-
xers (25 %), and the excavators had a lower prevalence of
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23.5 %. These differences were not statistically significant
(p=0.08).
Among individuals performing repetitive tasks, the LBP

movements exhibited an LBP prevalence of 35.6 %. Addi-
tionally, 34.7 % of workers who stood or sat for prolonged
periods and 34.3 % of those involved in heavy material lif-

rate was 37.6 %, while those engaged in bending or twisting

ting reported LBP.

Table 1. Characteristics of LBP in the study population

Characteristics/Indices Variables Frequency (n) Percentage
Right side 24 30
Location of pain Left side 13 16
Both sides 44 54
Daily 35 43
Weekly 22 27
Frequency of LBP
Monthly 20 25
Permanently 4 5
Mild 39 48
Description of pain Moderate 31 38
Severe 11 14
. No 58 72
Pain pattern
Yes 23 28
) No 50 63
Impact on job performance
Yes 30 37
No 57 70
Absence from work due to LBP
Yes 24 30
1-3 20 84
Days of work missed in the last 4-7 2
6 months More than 7
More than one month 1
No 51 63
Treatment received for LBP
Yes 30 37
Table 2. Lifestyle factors associated with LBP in the study population
No Yes
Factors Variables P
Number (n) Percentage Number (n) Percentage
Less than 1 11 73.3 4 26.7
1-5 28 75.7 9 24.3
6-10 13 56.5 10 43.5
Years smoked 0.02
11-15 7 70 3 30
More than 15 4 26.7 11 73.3
Total 63 63 37 37
1-5 39 68.4 18 31.6
6-10 14 50 14 50
Number of 11-15 5 100 0 0
cigarettes per 0.047
More than 20 1 50 1 50
Total 60 61.9 37 38.1
No stress 149 77.2 44 22.8
Work 14 45.2 17 54.8
Stress < 0.001
Personal 7 31.8 15 68.2
Both personal and work 4 44.4 5 55.6
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In the cohort of workers booked off work in the last six
months, 42.1 % reported LBP, compared to 30 % of those
who had not been booked off. The prevalence of LBP in-
creased with the number of days absent, with 30.4 % repor-
ting LBP after 0—1 days of absence, with higher rates ob-
served with more days off. LBP was more common among
workers with less than one year of experience, at 37.5 %,
decreasing to 26.9 % for those with 10 or more years of ex-
perience.

Regarding workload, 32.6 % of those working 3—5 days
per week and 31.4 % working 6—7 days reported LBP. Work-
ers logging 8—11 hours per day reported an LBP rate of

31.3 %, while those working more than 12 hours per day ex-
hibited a lower prevalence of 25 %. Notably, although differ-
ences were observed between individuals experiencing LBP
and those not related to occupational risk factor exposure,
these differences were not statistically significant. Table 3
provides information on the occupational factors associated
with LBP.

Discussion

The results from this study provided insight into the
prevalence, characteristics of LBP, and factors associated
with LBP, such as lifestyle and occupational factors. The

Table 3. Occupational factors associated with LBP in the study population

Factors Variables No Yes p
Number (n) Percentage Number (n) Percentage
Booked off work in the No 152 70 65 30 0.14
last 6 months Yes 22 57.9 16 42.1
0-1 16 69.6 30.4
Days absent in the last 6 | 2=3 45.5 54.5 0.33
months 4-5 2 50 2 50
More than 5 0 1 100
Less than 1 35 62.5 21 37.5
Years working in 1-5 57 68.7 26 31.3 0.66
construction 5-10 33 67.3 16 32.7
10 or more 49 73.1 18 26.9
3-5 31 67.4 15 32.6
Days worked per week 0.89
6-7 144 68.6 66 31.4
Less than 8 5 50 5 50
8-11 156 68.7 71 31.3
Hours worked per day 0.61
12 8 72.7 3 27.3
More than 12 6 75 2 25
Bricklayer 41 69.5 18 30.5
Scaffolder 9 50 9 50
Erector 12 66.7 6 33.3
Excavation 13 76.5 4 235
Job performed Formwork 16 72.7 6 27.3 0.08
Concrete mixer 15 75 5 25
Carpenter 32 65.3 17 34.7
General worker 21 56.8 16 43.2
Other 16 100 0 0
Performing the same task | NO 17 718 46 28.2 0.12
over and over Yes 58 62.4 35 37.6
Sitting/standing for long | NO 13 70.2 48 29.8 0.41
periods Yes 62 65.3 33 34.7
Bending or twisting No 29 7 39 28.3 e
movements Yes 76 64.4 42 35.6
Working in awkward No 129 69.7 56 30.3 0.45
positions Yes 46 64.8 25 35.2
Carrying or lifting heavy | NO 106 70.2 45 29.8 0.45
material or equipment Yes 69 65.7 36 34.3
No 166 67.5 80 32.5
Other 0.13
Yes 9 90 1 10
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study revealed that the point prevalence of LBP was 16.8 %,
and the period prevalence was 26.2 %. There was a slight
increase in risk for older people compared with younger
people. LBP is a prevalent global health issue with signifi-
cant personal and societal impacts. Studies report varying
prevalence rates, with point prevalence ranging from 1.0
to 58.1 % (mean: 18.1 %), 1-month prevalence from 12
to 33 %, and 1-year prevalence from 0.8 to 82.5 % (mean:
38.1 %) [17—19]. Chronic LBP prevalence increases with
age, peaking between 40—80 years, and is more common in
women [20, 21].

A significant association between smoking and LBP was
observed, with prolonged smoking (15 years or more) linked
to a markedly higher prevalence of LBP (73.3 %). Additio-
nally, the number of cigarettes smoked per day was also
found to have a significant association with LBP. Recent
studies demonstrate a strong association between smoking
and an elevated risk of LBP and spinal disorders. Smok-
ers have higher odds of developing LBP, intervertebral disc
disease, spinal stenosis, and spondylolisthesis compared to
non-smokers [22, 23]. Mendelian randomisation analysis
indicates a causal link between smoking initiation and LBP
risk [24]. A study conducted by Pirouzi S. et al. [25] found
that the prevalence of LBP was highest among long-term
smokers, particularly those who have been smoking for 9 to
13 years.

Similarly, a higher cigarette consumption increases the
likelihood and severity of reported pain [25, 26]. Yang Q.H.
et al. [27] argue that smoking correlates with increased pain
intensity, functional disability, and psychological distress in
chronic LBP patients. Smoking significantly contributes to
the global health and economic burden of LBP and rheuma-
toid arthritis [28].

In contrast to smoking, no significant association was
found between alcohol consumption and LBP. The inci-
dence of LBP among drinkers (32.3 %) and non-drinkers
(31.1 %) was relatively similar, with no statistically signifi-
cant differences observed. However, a slightly higher preva-
lence of LBP was noted among individuals who had been
drinking for more extended periods, specifically those who
had been consuming alcohol for 11 to 15 years (54 %). Re-
search indicates a complex interplay between alcohol con-
sumption and LBP. While some studies report no causal
link between alcohol and LBP risk [24], others suggest that
moderate alcohol intake correlates with reduced pain se-
verity and enhanced physical function in chronic pain pa-
tients [29].

Conversely, a large-scale study identified an associa-
tion between current or former alcohol use and LBP [30].
A meta-analysis indicated a non-linear inverse relationship
between alcohol consumption and chronic pain prevalence
[31]. In contrast, individuals with alcohol use disorder ex-
hibit an elevated risk of developing pain disorders and in-
creased analgesic consumption [32]. Additionally, pain-re-
lated anxiety is linked to a higher likelihood of concurrent
alcohol and prescription opioid use [33]. The interaction
between alcohol and pain is bidirectional and involves intri-
cate neurobiological mechanisms [34], necessitating further
investigation to elucidate this relationship.
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The relationship between physical activity (PA) and LBP
was interesting. Regular exercisers reported a slightly higher
incidence of LBP (36.6 %) than non-exercisers (25.4 %).
Furthermore, gym-goers (47.6 %) and cyclists (50 %) ex-
hibited notably higher rates of LBP. This contrasts with the
common assumption that regular PA, particularly exercise,
helps to prevent musculoskeletal disorders by improving
muscle strength, flexibility, and overall physical conditio-
ning. Research on the association between PA and LBP
presents mixed results. Moderate total and leisure-time
PA correlates with a reduced risk of LBP in adults [35, 36].
Conversely, both low and high PA levels may elevate LBP
risk in children and adolescents [37]. In older adults, higher
engagement in sports, leisure time, and total PA is inversely
related to chronic LBP [38]. Occupational PA, incredibly
strenuous tasks, may heighten the chronic LBP risk [39].
Sedentary behaviours can modulate the PA-LBP relation-
ship [36]. While overall sitting time may not correlate with
LBP, moderate and vigorous PA could increase the risk rela-
tive to light PA [40]. Understanding how diverse PA levels
and types influence LBP can guide the formulation of PA
recommendations and pain management strategies across
age demographics.

The study found a significant association between stress
and LBP, with subjects experiencing work-related stress
(54.8 %) and personal stress (68.2 %) reporting signifi-
cantly higher rates of LBP compared to those who repor-
ted no stress (22.8 %). Numerous studies have established
a correlation between elevated perceived stress levels and
an increased incidence of LBP [41—44]. This association
is evident across diverse populations, including eldercare
workers, healthcare professionals, and students [42, 43,
45]. Chronic stress, work-related stressors, and psychoso-
cial factors significantly contribute to the onset and aggra-
vation of LBP [46, 47]. Furthermore, stress is linked to a
symptom triad comprising chronic pain, fatigue, and de-
pression [46]. Chung et al. [44] argued that stress manage-
ment interventions, such as sleep enhancement programs,
could mitigate LBP by reducing psychological and physi-
cal stressors.

The study’s results indicated that certain occupational
groups, particularly scaffolders (50 %) and general workers
(43.2 %), experience higher LBP rates than other workers.
These findings are consistent with the studies by Chung J.W.
et al. [44] and Anwer S. et al. [48], highlighting the physi-
cally strenuous tasks performed by scaffolders and general
workers as significant contributors to LBP. The tasks re-
quired in these jobs, such as heavy lifting, manual handling
of materials, and repetitive movements, are known to in-
crease the risk of musculoskeletal disorders, including LBP.
In response, the literature suggests several ergonomic inter-
ventions to mitigate these risks. For instance, Yin Z. and
Caldas C. [49] recommend reducing the weight of materials
lifted and promoting mechanical lifting devices. Other sug-
gestions include team lifting and the use of adjustable work-
stations to improve posture and reduce the physical strain on
workers [50]. These interventions are critical in addressing
the occupational risk factors for LBP and should be incor-
porated into workplace health and safety protocols.
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The study exhibits several strengths, notably its focus on
construction workers at high risk for LBP due to the physi-
cally demanding nature of their occupations. It analyses
various factors, including age, lifestyle choices, and work-
related risks, enhancing the understanding of LBP influ-
ences. The study employs robust statistical methodologies,
ensuring the reliability of the results. It identifies significant
risk factors, such as smoking and stress, which could inform
workplace health initiatives.

However, certain limitations should be acknowledged. The
study’s design facilitates the observation of correlations be-
tween risk factors and LBP but does not establish causation.
Furthermore, the research is limited to workers from two con-
struction companies in a single location, potentially restricting
the generalizability of the findings to the broader construction
workforce. The reliance on self-reported data regarding smo-
king and stress levels may also introduce inaccuracies.

To address these limitations, future research should adopt
longitudinal approaches to elucidate the temporal relation-
ships between risk factors and LBP. Expanding the sample
to include a diverse range of workers from various regions
and companies would enhance the applicability of findings
across the construction sector. The study advocates for in-

tervention research to evaluate the effectiveness of strate-
gies such as ergonomic training, workplace modifications,
and stress management programs. Collaboration between
employers and policymakers is crucial for developing com-
prehensive health and safety programs that encompass er-
gonomic assessments, preventive health screenings, and
educational initiatives regarding the risks associated with
smoking and stress. Implementing wellness programs that
promote smoking cessation, mental health support, and tai-
lored fitness initiatives could significantly mitigate the risk
of LBP among construction workers.

Conclusions

This study found a high prevalence of LBP among con-
struction workers, significantly associated with smoking
and stress. Scaffolders, general workers, and erectors were
most affected, highlighting job-related physical demands.
Effective interventions require a comprehensive approach
addressing both ergonomic and lifestyle factors. Employers
and policymakers should collaborate on workplace health
programs including ergonomic evaluations, training, and
stress/smoking cessation support to improve worker well-
being.

Research Questionnaire

Supplement 1

Welcome to this research study entitled: “The epidemiology of low back pain in construction workers
in the eThekwini Municipality of KwaZulu-Natal"
Please answer the questions below (tick the appropriate box or fill in where necessary).

Section A: Demographics
1. Sex
[l Male
1 Female
2. Age (years)
3. Height (meters)
4. Weight (kilograms)

Section B: Lifestyle factors
5.What is your smoking status?
{1 Current smoker
] Ex-smoker
1 Non-smoker
6. If current/ex-smoker, how many years have you smoked for?
[] Less than 1 year
[1 1-5years
[16-10 years
[ 11-15years
[1 More than 15 years
7. If current/ex-smoker, how many cigarettes do/did you smoke
per day?
[J1-5
16-10
011-15
116-20

1 More than 20
8. Do you consume alcohol?
[ Yes
L1 No
9. If yes, how many years have you been drinking alcohol for?
[1 Less than 1 year
LI 1-5years
1 6-10years
1 11-15 years
L] More than 15 years
10. How often do you drink alcohol?
[ Everyday
1 Once a week
[ Twice a week
[1 Occasionally
11. How many tots of alcohol do you drink per week? Note: 1 tot
equals 1 glass of beer, 1 glass of wine, a single spirit drink (25 ml)
[ Less than 1 tot
LI 1-6 tots
[17-12tots
] 13-18 tots
[1 More than 18 tots
12. Do you exercise regularly (i.e. 3 times per week or more)? If
not, please move to question 17
L] Yes
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I No
13.1f yes, please select the type of exercise performed? (You may
tick more than one option)
[J Running/jogging
1 Walking
1 Cycling
[} Gyming
[} Swimming
[l Soccer
[ Basketball
[1 Other (please specify)
14. How many exercise sessions do you perform per week?
13-4
[15
[1 Greater than 5 times
15. How long (in minutes) do you exercise per session?
[l Less than 30
[l Approximately 30 minutes
[1 Between 30 and 60 minutes
[J 60 minutes or more
16. How vigorous (strong/intense) is your exercise?
[ Light breathing
[1 Moderately fast breathing
[ Fast breathing
[ Very fast breathing
17. Are there any stresses that you currently experience or have
experienced in the last 6 months?
[J No stress experienced
[ Work-related stress
[] Personal stress
[ Both work and personal stresses
18. Have you ever been booked off work for stress in the last 6
months?
[l Yes
I No
19. If yes, for how many days were you absent from work over
the past 6 months?
[10-1day
[12-3 days
1 4-5 days
[ More than 5 days

Section C: Occupational factors
20. How many years have you been working in construction?
[ Less than one year
[J 1-5years
[ Between 5 and 10 years
[1 10 years or more
. How many days do you work per week?
[ Less than 3 days
[13-5days
1 6-7 days
22. How many hours do you work per day?
[ Less than 8 hours
[18-11 hours
(112 hours
1 More than 12 hours
23.What job do you perform? (Please tick one option)
[ Bricklayer

2

—_

[ Scaffolder

[ Erector

[ Excavation

[ Form work

[} Concrete mixer

[1 Carpenter

[1 General worker

[1 Other (please specify)
24. Does your job involve any of the following? (You may tick

more than one option)

[] Performing the same task over and over

11 Sitting/standing for long periods

1 Bending or twisting movements

1 Working in awkward positions

[ Carrying/lifting of heavy materials and equipment

[1 Other (please specify)

Section D: Low back pain history
25.1. Have you experienced low back pain in the last 6 months?
LI Yes
L1 No
25.2. Are you currently experiencing low back pain?
[l Yes
1 No
If you have no low back pain or no history of low back pain
over the last 6 months, you do not need to answer this section.
26. Which side is the low back pain experienced?
1 Right
[ Left
[ Both right and left sides
27.How often do you experience low back pain?
[ Daily
1 Weekly
[l Monthly
[ Permanently
28. How would you describe the pain?
1 Mild
[1 Moderate
[] Severe
29. Does the low back pain extend into your leg(s)?
[l Yes
L1 No
30. Does the low back pain affect your ability to perform your
job?
L] Yes
[J No
31. Have you ever taken time off from work due to the low back
pain?
[l Yes
L1 No
32.If yes, how many days in total over the last 6 months?
[11-3 days
1 4-7 days
1 More than 7 days
1 More than 14 days
1 More than 1 month
33. Have you ever received treatment for low back pain over the
past 6 months?
[1Yes

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

Tom 15, N2 3, 2025



OpwriHanbHi gocnipxeHHs / Original Researches

[J No

34.If yes to the above, please tick what treatment? (You may tick
more than one option)

[ General practitioner

{1 Physiotherapist

[J Chiropractor

[ Traditional healer

[1 Self-medication

[1 Neurologist

[1 Orthopedic surgeon

[1 Other (please specify)

35. What was the diagnosis by the health care provider for the
low back pain?
[] Muscle spasm
L] Strain/sprain
[] Slipped disk
[] Sciatica
[] Osteoarthritis
[ Fracture
[1 Not sure
[1 Other (please specify)

Thank you for participating in this research.
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Binb y HMKHIN YacTVHI cnuHN y GyAiBeNnbHMKIB:
nepexpecHe fAOCNIJKeHHA

Pesiome. Axmyaavnicmo. binb y HwkHili yacTMHI cnmMHM
(BHC), mop’s3aHuii i3 mpodeciiiHOIO MisIbHICTIO, MPUBEPTAE
Bce Oulblue yBaru, 0ocoOJMBO LIOAO HOr0 HEraTUBHOTO BIUIMBY
Ha NMPOAYKTUBHICTb Mpawi Ta iHBaJilHicTb. byaiBesbHi poOiTHU-
k1 (BP) matoTh omHY 3 HAOLIbII (Di3MIHO TSXKKUX ITpodeciii, 1o
pobuts ix Haa3BuuaiiHo yymiuBumMu 10 BHC. Mema: suBuuT
nomupeHicts BHC Ta BU3HaUnTH OKpemi (hakTopu pU3UKy ce-
pen BP y myninunaniteti Etexsini (KBasymny-Haran, [1iBnenHa
Adpuka). Mamepiasu ma memoou. IlepexpecHe ONMUTYBaHHS
nposeneHo cepen bP 3a MicueM poOOTH y BiAMOBIAHMX KOMIIA-
HigX. AHKeTa BKJIOYaJa PO3MiIM IIOAO0 AeMoTpadiyHuX MmoKas-
HUKIB, CIIOCOOY XKUTTS, npodeciiiHuX (GakTopiB pu3uKy Ta icTo-
pii BHC. [Ins aHanizy naHux BUKOPUCTOBYBaiu rnporpamy IBM
SPSS Bepcii 28. CTaTUCTUYHO 3HAYYIII BiAMiHHOCTI MiX TpyIa-
MM MiATBEPIKXYBaM 3 BUKOpUCTaHHSIM MokasHuka p < 0,05. By-
J10 TIpoaHastizoBaHo momupeHictb BHC Ha MOMEHT 00CTeXXeHHSI
Ta MPOTATOM OCTaHHiX 6 Mic. Pe3yabmamu. Tommpenicte BHC
Ha MOMEHT OOCTEXEHHS Ta MPOTSATOM OCTaHHIX 6 MiC. CTAHOBM-

J1a BinrmosinHo 16,8 ta 26,2 %. 3a pe3ynbraTaMu aHali3y BUSIBJIE-
HO, 1110 36,6 % KyplliB, sIKi MAJKJIM HA MOMEHT OOCTEXEHHSI, Ma-
s BHC, a cepen TMX, XTO KypUTh ITOHA[, 15 poKiB, Lieii MOKa3HUK
craHoBuB 73,3 %. BaxuuBum akropom BHC 6yB ctpec: 54,8 %
MAaLi€HTIB, AKi 3a3HAJIM CTPECY BHACIIOK poboTH, i 68,2 % ocid
3i CTPECOM, MOB’SI3aHUM 3 OCOOUCTUMU MPUUYMHAMHU, TTOBITOMIISI-
sii ipo BHC Ha Bigminy Bin 22,8 % oGcTekeHuX, siKi He BiquyBa-
Ji cTpecy. MOHTaXXHUKY PUILTYBAaHb MTPOAEMOHCTPYBAIU Oijib-
ury nomupenicte BHC (50 %), Hix pisHopo6oui (43,2 %), MOH-
taxuuku (33,3 %) ta myasipu (30,5 %). Bucnosxu. BHC mipo-
JIOBXYE 3aJIMIIATUCS 3HAUHUM TSrapeM Uit 310poB’st BP, Brun-
BalOYM Ha iXHIO MOBCSKAEHHY AisSIBHICTb i CIPUYMHSIOUN iHBaA-
siaHicTb. ToMy HeoOXigHa CIijibHA CTpaTeTisl BTpYYaHHST MixX Me-
IUYHUMU TIpalliBHUKaMM Ta OymiBelbHOIO raiy3sio. Lle 3meH-
LIKUTb MPOTYJIU, CTPEC, MOJIMIINTb MPOAYKTUBHICTh TA OOMEXEH -
HST aKTUBHOCTI.

KmouoBi ci10Ba: 6inb y nonepeky; 6yiBeIbHUKHI; CIIOCIO KUT-
Ts; npodeciiiHi hakTopu; [liBneHHa Adpuka
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macamHi pyxn. MoBiyni edekTn. IHogi: micuesi wkipHi peakuii, Taki Ak epuTema, exksema, ceepbix i Big4yTTA nediHHA; pigko: gepmatonorivui peakuii (hoToceHcubinisauin,
BYNLO3HI BUCUNK | KpONWB'AHKA); AYHKE PIAKO: NeNTHYHA BUPa3Ka, LWNYHKOBO-KWLLKOBa KPOBOTEYa, fliaped, KOHTaKTHWIA AEPMATUT, HWPKOBA HEOCTATHICTL abo NoripweHHA cTaHy
y pasi HareHocTi Takoi Ta iHwi. KaTeropia signycky. 3a peuentom.

Bupo6Huk. A, Menapini Manydaktypinr Morictike eng Cepsicec C.pJ1. Appeca. Bia Cere Cani 3, 50131 @nopenuia (@1), lrania.

0B608'AKOBO YBAMHO O3HANOMTECA 3 NOBHOK HCTPYKUIEID ANA MEAWYHOTD 33CTOCYBAHHA Nikapcbkoro sacoby Mactym® renk sig 22.12.2023 p. N2 2182, a came 3 NOBHWUM Nepenikom
NpoTUNoKasaHb, NobiuHux edpekTie | ocobnnBoCcTei 3acTOCyBaHHA.,

NpepcTasunuTBo “Bepnid-Xemi/A. MeHapini Ykpaiba MmBX". Agpeca: m. Kuie, syn. bepesHakieceka, 29,

Ten.: +38 (044) 494 33 88. ' BERLIN-CHEMIE
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MeseHximanbHi cTOBOYPOBI KNiTUHN
KiCTKOBOro Mo3KYy B JliKkyBaHHi nauieHTiB
3 0CTEoapTPNITOM KOJIiIHHOro cyrno6a

Pe3tome. AkmyanbHicme. BukoprcTaHHA Me3eHxXiManbHUX CToBOYpoBux KNiTuH (MCK) npu ypaxeHHsx cyrnobis
€ Hafi3BMYalHO ANCKYCINHUM NUTaHHAM Yepe3 HaABHICTb YNCSIEHHUX HEBUPILLEHNX Npobnem AK y po3yMmiHHi 6io-
noriyHmx Bnactusoctert MCK, Tak i B acnekTi iX NpakTUYHOro 3acTocyBaHHA. Memoto focnigKeHHs Oyno ouiHUTK
byHKUiOHanbHi pe3ynbTaTyi Ta KNiHiYHY ebeKTUBHICTb 3aCcToCyBaHHA aBTonoriyHux MCK, oTprMaHux 3 KicTKOBOro
MO3KY, Mpu JliKyBaHHi NawuieHTiB 3 NicnATpaBMaTUYHUM ocTeoapTputom (MTOA) koniHHoro cyrno6a (KC) Ha paHHix
CTaflifax NPOTAroM LWeCTUMICAYHOro nepioay cnoctepexeHHs. Mamepianu ma memoou. MponikoBaHo 28 nawieH-
TiB 3 [MTOA koniHHoro cyrno6a |-l ctagii 3a Kellgren-Lawrence. Cepeg Hux 11 (39,0 %) yonosikis i 17 (61,0 %) »iHOK,
cepepHin Bik — 44,80 + 10,95 poky. CepefiHiit TepMiH nicna oTprMaHoi TpaBMu cTaHoBUB 7,8 + 0,5 poky. 3abip MCK
NpoBOAMAM 3 KpUna KnyboBoi KICTKM Ta KynbTVMBYBanu ix B yMoBax 6ioTexHonoriyHoi nabopatopii. BHyTpiluHboCy-
rno6oBe BBefleHHs BUKOHYBanu npu 3aroctperHi MTOA ogHopa3oBo (50 MiH KNiTuH). EbeKTuBHICcTb ouiHoBanu ye-
pe3 6 mic. KpuTepii ouiHKK: noTpeba B HECTePOigHMX NPOoTM3ananbHUX npenapatax (HM3M), KinbKicTb 3arocTpeHb
MTOA; dyHKUiOHaNbHWIA cTaH cyrnoba 3a wkanamu Jlicxonbma i WOMAC. BonboBuil CMHAPOM OLiHIOBanu 3a Bi-
3yasibHOI aHanorosoto wWkanot (BALL), AKicTb XUTTA — 3a WwKanoto 36-Item Short Form Survey (SF-36). Pe3ysne-
mamu. Yepes 6 mic. nicna 3actocyBaHHA MCK oTprmaHO NO3UTUBHY AMHAMIKY 3a BCiMa KaTeropiaMm oLiHIOBaHHA
ctany KC: 6inb 3a BALL 3meHwWwwmBcA fo 2,2 + 0,3 6ana (p < 0,05); dyHKLiOHanbHa akTVBHICTb 3a LWKanoto Jlicxonbma
3pocna Ha 29,4 % (p < 0,01), 3aranbHuit iHgekc WOMAC 3meHwmrBcA Ha 51,7 % (p < 0,01); NOKa3HMK AKOCTI XKNUTTA
(3a wkanoto SF-36) 3pic Ha 57,7 £ 9,3 % (p < 0,01). Kpim Toro, npotArom HacTynHoro nicna 3actocyBaHHA MCK 6-mi-
CAYHOTrO nepiofy KIHIYHOro cnocTepeXeHHA NPOAEMOHCTPOBAHO iCTOTHE 3HMXKEHHA YacToTn 3aroctpeHb MTOA
NOPIBHAHO 3 NonepeHiM 6-MiCAYHUM NepPiofOM i 3MeHLLEHHsA NoTpebu B 3acTocyBaHHi HM3IM. BucHosku. MCK €
edekTBHUM i 6e3neyHm metofom nikyBaHHA MTOA KC Ha paHHix cTafiax, CynpoBOLXKY€ETbCA BipOrifHUM 3MeH-
LLIeHHAM MOKa3HMKiB 60IbOBOro CUHAPOMY, MOKpPaLLaHHAM GYHKLIT Cyrnoba Ta AKOCTi KUTTSA, @ TAKOXK 3MEHLLIEHHAM
KinbkocTi 3aroctpeHb MTOA Ta notpebu y BukopucTarHi HM3[M woHanmeHLwe npoTarom 6 micAuis.

Knroyoesi cnosa: octeoaptpuT; XOHAPaNbHi MOLWKOLKEHHS; Me3eHXiMasbHi CTOBOYPOBI KITITVHW; pereHepaT1BHa
MeauumHa

Bctyn

Octeoaptput (OA) — HalIOMIMpeHille XpOHiUYHE 3a-
XBOPIOBAHHS CYIJIOOiB JIOAMHMU, 1110 € OJHIE€I0 3 TOJTOBHUX
OPUYMH iHBAIIAHOCTI. 3aXBOPIOBAHICTS i mommpeHicTs OA
HEBIMHHO 3pPOCTAlOTh Y OLIBIIOCTI KpaiH CBiTy, dapma-
KOJIOTiYHe JIIKyBaHHSI 3aXBOPIOBAaHHSI HE Ma€ JIOBEACHOTO
iCTOTHOTO BIUIMBY Ha IPOrpecyBaHHsI BTpaTU (PyHKIIiI Ccy-
100iB, a moTpeda B €HAONPOTE3yBaHHI Ta iHBaJliaU3aLlis
MalieHTiB BU3HAYAIOTh CYTTEBE MEAUKO-COLiaJIbHE 3Ha-
YyeHHs 1€l matoJorii [1-3].

[MicnarpaBmatnunuii ocreoaptpos (ITTOA) ctaHOBUTD
1o 12 % y ctpyktypi OA 3arajioM, po3BUBA€THCS SIK MIiCIIST
KiCTKOBO-XPSIIIOBUX TI€PEJIOMIB, TaK i ITiCJII pO3pUBIB Ta
MOIIKOKEHb 3B’SI3KOBOTO amapary cyrioda; moxe ¢op-
MYBaTUCH YK€ B MOJIOIOMY Billi; 4acTillle Bpaxka€e Cyrjioou
HIDKHIX KiHIIIBOK i Ma€ mporpecyrouuii nepeoir [2].

Cyryiio60BMiA TiaJiHOBUI XpSilll — CIIOJyYHA TKaHM-
Ha 3 YHIK&JIbHOIO CTPYKTYpOIO, 10 Ma€ aMOPTU3aLiiHi
BJIACTUBOCTI, a INIaAKiCTh CYTJI000BHUX TTOBEPXOHb MaKCH-
MaJIbHO 3MEHIIIYE TepTs min yac pyxiB [3]. Takox BiH Mae
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afmiM@aTuuHy, aBacKyJsIpHY i TIMOKJITUHHY CTPYKTYDY,
110 B MO€EAHAHHI 3i cJ1TabKOI0 MeTabOoIiuHOK aKTUBHICTIO
00yMOBITIOE OOMEXXeHHSI pereHeparii [2, 3].

HesBaxarouu Ha BeJUKY KiJIbKiCTh JOCHTIIKEHb, JiKy-
BaHHS xBopux 3 OA 3aUIIIa€ETHCS BaroMoOl0 MeIUKO-CO-
iaJbHOIO MPOOJIEMOIO, OCKIIBKM TMepeBaXkHa OiNbIIiCTh
cyJacHUX CIoco0iB JikyBaHHs OA CIIpsIMOBaHiI Ha yCy-
HEHHS 3aMaJbHUX i 00JIbOBUX peaKlliii i He BIIMBAIOTh Ha
ONTUMI3allil0 YMOB ISl MIATPUMKM i CTUMYJISILIiT pereHe-
PaTOPHUX MOXJIMBOCTEN Xpslla.

OfHUM 3 HAMOITbII CyyaCHUX Ta aKTyaJlbHUX HATIPSIM-
KiB B JIIKYBaHHi AereHepaTUBHO-IUCTPODIUYHUX 3aXBOPIO-
BaHb CYIJIO0iB i XOHIpaJbHUX MOIIKOIXEHb € BUKOPUC-
TaHHSI Me3eHXiMalbHUX cToBOypoBux KiiTuH (MCK).
Bigomo, 1110 CTOBOYPOBi KJIIITUHU BUAUISIIOTH BEJIUKY KiJlb-
KiCTh Oi0JIOTIYHO aKTUBHUX PEYOBUH, 110 MPUCKOPIOIOTH
MeTaboJ1i3M, CTUMYJTIOIOTh aHTiOTeHE3 i MalOTh 3aTHICTh
Io mpoJtidepalii Ta nudepeHIianii B iHII TUITX KJIiTUH.

Hosenenoro € 3natHicTs MCK 1o xoHaporeHHoi nude-
peHuiaii mIssxoM ekcrpecii kojgareny Il tumy i kucamx
MYKoOMoJjicaxapuiiB, sIKi € XapaKTepHUMU JJIsI TiadiHOBO-
ro xpsima. Kitouoa posib BAKOPUCTAHHS MYJIBTUIIOTEHT-
Hux MCK 1pu ocTeoapTpuTi mojsirae B iHIyKIlii mpoiie-
ciB pereHeparlii XpsioBoi TKaHUHU [4—6].

MCK 3HaxoIsITbCs Malike B yCiX OpraHax i BBaXKalTh-
Csl CTpaTEeriuHMUM 3aracoM JUIsl 3aMiHKM ab0 BiIHOBJIEHHS
MOWIKOIKEHUX TKaHWH. Haiiuacrie wme3eHximManbHi
CTOBOYPOBi KJIITUHU BUAISIIOTH 3 KiCTKOBOTO MO3KY, XM~
POBOi TKAHWHU, TUTALIEHTH i TTyTTOBUHU.

MCK KicTKOBOro M03Ky IMOKa3ajly 3HAYHO BUIILY OC-
TEOTeHHY i XOHAPOTeHHY 3MaTHICTh MOPIBHIHO 3 aaUIlO-
reHHumMu MCK, manu Oifblll paHHIO Ta OUIbII BUCOKY
aKTUBHICTb Jy>KHOI ¢pocdaTasu, BinKIaaeHHs KaJbllilo
Ta €KCIIPEeCiio T'eHiB, MOB’SI3aHUX 3 OCTEOTEHE30M i XOH-
JIPOT€HE30M, i aCOLiII0OBAHOTO 3 OCTEOTeHEe30M OinKa oc-
TeonnoHTHHY [7, 8]. MCK, oTprMaHi 3 KiCTKOBOTO MO3KY,
XapaKTepu3yIOThCS Kpalllolo 3IaTHICTIO 10 IpoJtidepalrii
Ta yTBOpeHHs KoJioHiii, Hixk MCK, 110 omepkaHi 3 XXupo-
BOi TKaHUHMU [9].

Byno posriasiHyTo ormny0JikoBaHi pe3ysibTaTh TOCITi-
IKeHb Ha mpeaMmeT edeKTuBHOCTI 3actocyBaHHsI MCK
17s mikyBaHHs OA [10—23]. BukopucToByBain KibKiCThb
KJiTvH y miamasoHi Big 1 x 10°mo 150 x 10° ogrHAIIL, MOga
BUOipkn craHoBuTh 50 X 10°, Ha mpyromy Miciii 3a yac-
TOTOIO BUKOpHUCTAaHHS Oyia mosza 10 x 10°. TlIpore, crin-
paroyuch Ha BUCHOBOK Y. Song Ta cmiBaBT. [24], y sSIKMX
cepel nmopiBHOBaHUX 103 6ynm 10 x 10°1 50 x 10°, MmoxxHa
3pO0UTU BUCHOBOK IPO AOLIIBHICTh 3aCTOCYBAHHS caMe
no3u 50 x 10°.

IIpo6aema Bukopuctanusg MCK € Hag3BuyaitHO auc-
KYCilfHOIO, 3a/IMIIAIOThCS YUCICHHI HEBUPIIIEH] ITUTaHHS
SIK 'y po3yMiHHi 6iosioriunux BiractuBocteit MCK, Tak i B
iX TIpakKTUYHOMY 3acTocyBaHHi. [lompu meBHI MpoTUpid-
4sl y TOTJIsIAaxX HayKoBIiB, Oe3neka Bukopuctanusa MCK
IpHY TpaBMax Ta iX Hacjigkax € 6e3nepedHoro [25].

OT1xe, po30iXHICTb MOTJSAIB I0A0 BUKOPHUCTAaHHSI
MCK 3 orisny Ha HEIOCTAaTHIO KiJIBKICTh KJIiHIYHUX J0-
CJIIIKeHb 3YMOBJIIOE ITiABUIIEHUI iHTepeC 10 BUBUEHHS
JTAHOT METOMKY JIIKYBaHHSI.

Mema — ouiHuTH GYHKIIIOHATBHI Pe3YJIBTaTH Ta KTi-
HiyHYy eeKTUBHICTb 3acTocyBaHHs aBTosiorivHnx MCK,
OTPUMAaHMX 3 KiCTKOBOTO MO3KY, IPU JIiKyBaHHI MMalli€HTIB
3 [ITOA Ha paHHIX CTafisIX MPOTITOM HIECTUMICIYHOTO
mnepiony CocTepexXeHHsI.

Marepianu Ta meToan
Monynsayia

IIpu BKJIIOYEHHI B MOCTIMXEHHS BCi IMali€HTU Mia-
MUCyBaIM iH(GOPMOBaHY 3rody Ha ydyacTb, a AM3alH i
MPOTOKOJ IOCHiIKeHHs Oynau cxBaseHi Kowmiciero 3 6io-
e€TUYHOI eKcrnepTu3u npu HamioHajibHOMY MeIUYHOMY
yHiBepcuteTi iMmeHi O.0O. boromonbiist (mpotokon Ne 12
Bin 08.09.2024).

O6crexeHo ¥ mposikoBaHo 28 mamieHTiB i3 [ITOA
koniHHoro cymioba (KC) I-I1 cramii 3a Kellgren-
Lawrence BikoMm Bim 27 mo 58 pokiB (cepemHiil BiK —
44,80 = 10,95 poky). Cepen Hux 11 (39,0 %) yonosikis i
17 (61,0 %) xiHoK.

V nmocnigxeHHs 0yJ0 BKIIOUYEHO IMAalli€HTIB 3 ileHTUY-
HOIO MEPBMHHOIO OJHOOIYHOIO TPAaBMOIO — MOIIKOIKEH -
HsIM MeHickiB. CepeHiii TepMiH Mic/isg OTpUMAaHOI TPAaBMU
craHoBuB 7,80 = 0,53 poky. YciM naliieHTam micist TpaB-
MU OyJI0 BUKOHAHO apTpOCKOIiYHE BTPYYaHHSI B 00’eMi
napiiajabHOI pe3eKilii MOIKOMKEHNX YaCTUH MeHicKa i
NeOpUIMEHTY, CepeHill yac Bil TpaBMHU 110 orepallii cta-
HoBUB 34,0 = 1,6 nHsa. Kpim Toro, y 12 maiieHTiB miax yac
apTPOCKOTIIYHOI peBi3ii 0yJi0 3aiKCOBaHO MOMIKOIKEH-
HsI CyTJI000BOTO Xpsllia KOJIHHOTO cyriaoba 1—2-ro cTy-
neHs 3a Kiaacudikaniero Outerbridge.

Ha MomeHT 3BepHEeHHS MalliEHTU MaJIi CKapTyu Ha Oib
i mopymeHHs1 ¢pyHkuii KC Ha 11 micasTpaBMaTUYHOIO
JleTeHepaTUuBHO-AUCTPOMPIYHOTO ypaKeHHSI.

VY nocnigxeHHsl He BKJIIOYAIM MAL€HTIB 3 iHIIUMU
3aXBOPIOBAHHSIMU CYTJI00iB i 3araJibLHUMHU 3aXBOPIOBAH-
HSIMM, SKi MOTJM iCTOTHO BIUIMHYTM Ha JOCHiIXyBaHi
rnapameTpu i/abo pe3yabTaTu IOCTiIKEeHHS (MOPYIICHHS
(byHK1IT eHTOKPUHHUX OpraHiB, 3aXBOPIOBAHHS KPOBO-
TBOPHUX OPTaHiB; Oyab-s1Ki HEKOHTPOJbOBaHI 3aXBOPIO-
BaHHSI BHYTPIIIIHIX OpraHiB, iH(eKIIii To110).

Memoou 0ocnioxeHHA ma NiKy8aHHA

VciM manieHTaM BUKOHYBaJIM KOMILJIEKCHE KJIiHiKO-
J1abopaTopHe i iHCTpyMeHTaJlbHE OOCTEXEHHS: mMalli-
€HTU 3aMOBHIOBAJM OINMUTYBAJIbHUK CUMIITOMIB i mepe-
6iry TITOA, HagaBanu iHdopMallilo PO 3aCTOCYBaHHS
HecTepoimHUX mpoTu3anaibHux mpenapatiB (HIT3IT)
IS TiKyBaHHs cumrtoMiB OA 3a monepenHi 6 mic.; BU-
3HavYaBCs piBeHb QYHKIIOHAJIBHUX MOPYILIEHD i 00JI10 3a
BAILl, WOMAC i onutyBanbHuUKOM Jlicxonbma; SIKiCTb
KMTTS OLIIHIOBAJIM 3a OMUTyBaJbHUKOM SF-36; mpoBo-
NUBCSI TIOBHUM bi3uKanbHUM i CyrJIOOOBUI OTJIsAN; BU-
KoHyBajachk peHrtreHorpadis KC i3 ¢yHKIiOHaIbHUM
HaBaHTaXXEHHSIM 1 MarHiTHO-pe30HaHCHa Tomorpadis
ypaxeHoTro cyrioba miasa o0’€KTHBi3alii CTPYKTYpPHUX
3MiH Yy Cyrjo0i il miaTBepaXeHHs AiarHo3y. JlabopaTop-
He O0CTEXEHHS BKJIIOYAJ0 BU3HAYEHHS MOKAa3HUKIB 3a-
rajibHOro i 0ioXiMiuHOro aHaji3y KpOBi, Koaryjorpamy,
C-peakTuBHMI OiJIOK, peBMaTOinHUI dakTop, obOCTe-
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JKeHHs Ha BipycHi rematutu, RW, BIJI/CHI/, 3aranb-
HUIi aHai3 ceui.

BukoHnyBanu 3a0ip KJIiTHH KiCTKOBOTO MO3KY 3 KpU-
Jla KJTyOOBOi KiCTKM Ta B YMOBaX OiOTeXHOJIOTiYHOI Jia-
oopatopii REOCELL mnpoBoaunu ix KyJabTMBYBaHHS, Y
pe3ysbBTaTi 4Yoro ofep:KyBaJld KIITUHHUIM TpaHCIUIaHTAT,
1O SIBJISIE COOOI0 KYJBTYPY MYJIBTMIIOTEHTHUX Me3eHXi-
MaJbHUX CTOBOYPOBMX KJIiTWH. KUTTE3MATHICTh KJIITUH
craHoBuJIa Bix 89 10 95 %.

Yac, norpidbHuit qist KynsruByBaHHs MCK KicTKoBO-
o MO3KY B HEOOXiIHili KOHILIEHTpallii, CTAaHOBUB OJIM3bKO
1,5 mic. [IpoTsiroM 1bOro yacy mnailieHTaM NMpU3Havyaiu
JikyBaHHs 3arocTpeHHs OA 3a pekoMmenaauissmu ESCEO
(2019) i3 3actocyBanHsam HII3IT y cepenHbom000BUX
no3ax, peLenTypHUX TpernapariB XOHAPOITUHY i/abo
III0KO3aMiHy. Yci mali€eHT! 3aloBHIOBAIN IMOJEHHUKN
cumnroMiB OA i mpuitomy HII3I1 Ta omepxKyBanu pexko-
MEH/Iallil0 3BEPHYTUCH JIO0 JiKaps MpH HACTYITHOMY 3aro-
CTPEHHI.

Ilicns ogepkanHs Kynsrypu KiaituH MCK nipu po3Bu-
TKY 3arOCTPEHHS JTiKyBaHHS MicAITPaBMAaTUYHOTO OCTE0-
apTPUTY 3AiMCHIOBAIM LILISIXOM BHYTPILLIHbOCYTJIOO0BOTO
BBEIEHHSI CYCTeH3il KyJbTUBOBAHWUX MYJBTUITOTEHTHUX
kmitiH (50 MITH), 3Mimranux 3 2% poO3YMHOM TiaJlypoHa-
Ty (MoJsieKysipHa maca 1—2 mutH /la) 3araibHUM 006’eMoM
3,0 M1,

EdexTuBHICTD JIIKyBaHHS OL[iHIOBAIN Yepe3 6 MicsIIiB
micast 3actocyBaHHd MCK, pesynbraTu mopiBHIOBaIu 3
BiAITOBIZHMMU IMOKAa3HUKAMH [0 JTiKyBaHHSI.

Kpumepii ouyinku pezyasmamy: mnorpeba B HII3II,
KinbKicTh 3aroctpeHb I1TOA 3a mepion criocTepekeHHs;
(GyHKIIOHAJBHUI CTaH Cyriaoba 3a mkaizaMmu JlicxoiabMa
i WOMAC. bonboBuii CMHIPOM OLIiHIOBaJIM 3a Bi3yajb-
HOIO aHAJIOTOBOIO IIKAJIOIO, SIKiCTh XUTTSI — 3a IIKAaJI0l0
36-Item Short Form Survey (SF-36).

CTraTHCTHYHMIA AaHAJI3 BUKOHYBAJIM 3 BUKOPUCTAHHSIM
nporpaMm Microsoft Excel 2019 i StatSoft Statistica 10.
Pesynbratu momaHi y BUIUISIAI CepeHBOTO Ta MOTO CTa-
TUcTUYHOTO BigxuieHHs (M = SD). Cratuctuuny Bipo-
rigHicTh Bu3Havanu npu p < 0,05 mpu aHami3i Bigmosim-
HUX TTOKA3HUKIB M0 Ta TCJIS MPOBEICHHS JIIKyBaHHS 3a
KpuTepiem y>2.

Pesynbratn

TIpoTarom 6-MiCIYHOTO MEPiOAy CITOCTEPEKEHHS B IMa-
uieHTiB 3 [ITOA Ha paHHIX CTaaisIX OTPUMAHO MTO3UTUBHY
NUHaMiKy iIHTEHCUBHOCTI 00JIbOBOTO CUHAPOMY, (PYHKILi-
oHasbHOro craHy KC i sikocti xkutts (tad. 1).

Otxe, michas 3acTocyBaHHsS KyJabTuBoBaHuX MCK,
O/Iep>KaHUX 3 KICTKOBOTO MO3KY, TallieHTaMM Bil3Ha-
YeHO 3MEHIIEHHSI iHTEHCUBHOCTI CYri1000BOro 0OJII0 Ha
68,2 %; y BCixX MAIi€EHTIB CITOCTEPiTrajayn MiABUIIEHHS CY-
MapHoro 6aja 3a mxasoio Jlicxonmsma: 1o BBeneHHss MCK
cepenHiit 6an craHoBuB 63,5 + 1,4 (Bimmosigae owLiHLI
«HE3aJI0BiJIbHO»), a yepe3 6 Mic. MicJIs IPOBEAEHOrO JIiKY-
BaHHga — 82,0 £ 1,1 (BigmoBigae KaTeropii «1oope»); cy-
MapHUii Toka3HUK 3a mKaiaoo WOMAC nokpaiiuBcs Ha
51,7 % BimHOCHO pe3yJbTaTiB OOCTEXKEHHSI, OTPUMAaHUX
JIO MOYATKY JIiKyBaHHSI.

3a pe3yJbTaTaMM aHali3y JaHUX IIOJEHHUKIB TallieH-
TiB BcTaHOBJIeHO BiporigHe (p = 0,03) 3MeHIIIeHHSI YacTo-
™ emi3oniB 3aroctpedb [TTOA ympomoBxX mepiomy 6-Mi-
csiyHOrO crioctepexxeHHst 3 1,8 £ 0,5 pasa 10 BBeAeHHS
MCK (KoxXHe 3arocTpeHHsI MoTpedyBajlo 3aCTOCYBaHHS
HII3II) mo 0,40 £ 0,12 pa3a 3 BiAIIOBiZTHMUM 3MEHIIICH-
HsaMm vyactotu npuiiomy HIT3I1, mpu npomy 20 maiieHTIB
(71,4 %) ne manm xomHoro 3aroctpeHHs IITOA, sike 6
notpedyBaio npuitomy HIT3I1.

YV >KOaHOTO Malli€HTa He 3apeECTPOBAHO OYIb-sSIKUX He-
OaxkaHuX e(eKTiB, OB A3aHUX i3 MPOBEICHOI BHYTPIillI-
HbOCYII000BOM iH’ ek1iero MCK.

Kainiunuii sunadok. Tauient 47 pokis. Ckapru npu
3BEpHEHHI Ha OiJib, TOKAJbHUN HAOPSK i TinepTepMiio B
MpaBoOMY KOJIIHHOMY CYIJIO0i, 1110 TTOCHJTIOIOTHCS TIij yac
HaBaHTaXeHb. [1pu IbOMy CYTTEBO MOPYIIYETHCS PYHKILi-
OHaJIbHA 3[aTHICTh CYIVIo0a i1 OIOpPO3MaTHICTh KiHIIIBKH.
B anamHe3i TpaBMa IpaBoro KOJiHHOro cyrioda 6,5 poky
TOMY, 3 IPUBOAY SIKOi OyJI0 BUKOHAHO apTPOCKOIIYHE Xi-
pypriuyHe BTpy4YaHHs: IapiliajJbHa pe3eKlisl 3aIHbOro pora
i Tija IaTepaJbHOTO MEHiCcKa, NeOpUAMEHT, Yy Iicasionepa-
LiliHOMY mepioai ckapr He Bin3HayaB. Ha yac 3BepHeHHSs
Halli€HT 3a3Ha4yMB, 110 MOAIOHI 3arocTpeHHs 0OJILOBO-
ro CMHAPOMY MOYaJM BUHMKATU YMPOAOBXK OCTAHHLOTO
POKY, a JaHWii emi30[ € 4eTBepTUM. MUHYII 3arocTpeH-
Hs1 J1ikyBaB i3 3actocyBaHHsM HII3IT (ioynpodeH y mo3i
400 mr 2 pa3u Ha D00y i3 cepeIHbOIO TPUBAJIICTIO KypCy
JikyBaHHSI | TUXAeHb). TakoxX Malli€eHT Big3HA4YWB, IO
3aCTOCYBaHHSI i0yIpodeHy Ha ChOTOIHI He Ja€ 6axkaHOoro
pe3ynbraty. KoMopOinHicTh He 00TSKeHa, iIHIEKC MacH Ti-
Ja — 28,9 ym.on.

3 MEeTOI0 YTOUHEHHS AiarHo3y IalliEHTy OyJo mpoBe-
IIeHO M00O0CTeXeHHs. 3a pesyabTaTaMu peHTreHorpadii
KOJIIHHUX CYIJIO0iB 3 (pyHKITIOHAIbHUM HaBaHTaXKEHHSIM
BCTAHOBJIEHO PEHTIEHOJIOTiIYHi O03HAaKu ocTeoapTputy Il
crafii 3a kinacudikauiero Kellgren-Lawrence. 3a qaHumMu
MarHiTHo-pe3oHaHcHOI Tomorpadii (MPT) npasoro ko-

Ta6nuys 1. IHmeHcusHicmb 6071608020 CUHOPOMY | NOKA3HUKU YYHKYiT KONiHHO20 cy2r06a
00 ma nicna sHympiwHbocyano6oeozo esedeHHa MCK

Moka3Huk o BBeaeHHa MCK Yepe3s 6 mic. nicna BBegeHHs MCK p
Binb 3a BALL, 6anu 6,9+0,9 22+0,3 0,004
WOMAC, 6anu 68,6 +1,5 33,5+0,9 0,005
LLikana Jlicxonbma, 6anm 63,5+1,4 82,0+1,1 0,04
LLIkana sikocTi xuTTs SF-36, % 452 + 4.2 69,2+ 3,4 0,02
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JIIHHOTO Ccyryio0a BCTAaHOBJIEHI MiciasionepauiiiHi qereHe-
paTUBHI 3MiHM 3 OOKY 3aJHHOTO pora i TiJia JaTepaIbHOTO
MEHiCKa TpaBOTO KOJIHHOIO Cyrjio0a, XOHIpOMaJsilist
XpsIia JaTepaJlbHOTO Ta MeMiaJIbHOTO BUPOCTKA TpaBoOi
CTETHOBOI Ta BEJIMKOTOMIJIKOBOI KiCTOK (gr. 4 3 00Ky j1aTe-
paJIbHUX BUPOCTKIB; gr.1—2 3 00Ky MenmianbHuX) (puc. 1).
llenTpanbHa mereHepallisl 3aQHbOTO pora MeHiaJbHOIO
MeHicka 3 kocuM po3puBoM (Stoller 1I). IlomipHuit cu-
HOBIT (cympanarensipHuii 0ypcurt). Ilicias noodcTexxeHHs
MHali€HTy 3aIPOIIOHOBAHE JIIKYBAaHHS Yy BUIJISIII BHYTpilll-
HbOCYTJI000BOTO BBEIEHHSI CYCIMEH3ii KyJIbTMBOBAaHUX
MYJIBTUIIOTeHTHUX KIiTHH (50 MUIH), 3MmimaHux i3 2%
PO3UMHOM TriajqypoHarty (MoJieKyasipHa maca 2 MiH Jla)
3araibHUM 00’emoM 3,0 mi. Ilicist BBeneHHs Hebaxa-
HUX peakiliii abo 1modiyHmX eheKTiB He CIIoCcTepiraaocs.
KontponbHa peHtreHorpadis, MPT ta ouinka dyHkiIi-
OHAJILHUX pEe3YyJIbTaTiB BUKOHAHI yepe3 6 MiCSLiB Iicist
iH’ €KIIil.

DyHKI11iOHAJIbHA OLIIHKA CTaHy KOJIHHOIO cyrjioba 3a
mkanoro Jlicxoiabma: 10 JiKyBaHHS — 68 OaiiB ((yHKIII-
OHAJILHUI CTaH — 3aJ0BiIbHUI); yepe3 6 MiCsLiB Mmicst
BBeaeHHd MCK — 84 Ganu ((yHKIiOHAIbHUI CTaH —
no0puii).

[lIkana WOMAC (Western Ontario
and McMaster University): go jikyBaH-
HS — 67 GamiB; yepe3 6 MicSIiB TiCs
BBegaeHHss MCK — 31 6an.

Pesynbrat OLiHKM SIKOCTi XUTTS 3a
orutyBabHUKOM SF-36 (%) momaHi B
TabmI. 2.

OuiHka piBHSI 0OJIBOBOTO CHUHAPO-
My 3a BAILl: no mikyBaHHsT — 7 0aliB
(cuabHMi 6inb), yepes 6 Mic. Ticys BBe-
neHHss MCK — 2 6anu (cnabkuii 6ib).

IlogaHuit KJIiHIYHUI BUITAJOK Je-
MOHCTPYE TO3UTHUBHUI e(heKT 3acTo-
CyBaHHS BHYTPILIIHbOCYTJI000BOTO
BBEIEHHS CYCTeH3ii MYJIbTUITOTEHTHUX
Me3eHXIMaJbHUX KJITWUH Yy ITO€IHAHHI
3 TiaJlypOHOBOIO KMCJIOTOIO B Malli€HTa
3 JeTeHepaTUBHO-AUCTPOMIYHUM ypa-

>KEHHSIM TIpaBOTO KOJIIHHOTO cyryioba Ha (poHi mocTTpas-
MaTUYHMX 3MiH. Yepe3 6 MicsI1iB Mic/Ist TiKyBaHHS Bia3Ha-
YEHO TToKpalllaHHs (DYHKIIIOHAJIBHOTO CTaHy cyrioba (3a
mkasoto Jlicxoabma — 3 68 10 84 6atiB), 3MEHIIIEHHS BU-
paxeHocTi 6omo (3a BAIIL — 3 7 no 2 6a1iB), moKpalaH-
Ha gkocTi XuTtta (SF-36) i sHmkenHa ingexkcy WOMAC
(3 67 mo 31 6ana). KourponsHa MPT migrBepania mo3u-
TUBHY AWMHAMIiKy Y BUTJISA] BiTHOBIEHHS CTPYKTYPU Xpsi-
11a B AUISIHILI TTonepeaHboro aedexTy. [1ooiyHux ehekTiB
a0o0 ycKJIaIHEHb He CIOoCTepiraiu.

OTpuMaHi pesyJibTaTU CBig4aTh Mpo e(GEeKTUBHICTh i
0€3IeYHICTh 3aMpONOHOBAHOI OiOTEXHOJIOTIYHOI pere-
HepaTUBHOI Tepallii Ajis1 Mali€eHTIiB 3 paHHIMM CTadisIMu
MiCISITPABMATUYHOTO OCTEOAPTPUTY 3 XOHAPAIbHUMU Je-
(bexTamu.

O6roBopeHHsA

Pesynbrat  mocimimkeHHS CBigdaTh IIPO  KIIIHIYHY
e(eKTUBHICTh 3aCTOCYBaHHS KYJIbTHBOBAaHUX AaBTOJIO-
TiYHUX Me3eHXiMaJbHUX CTOBOYPOBUX KJIITUH, OJepKa-
HMX 3 KiCTKOBOTO MO3KY, 3MilllaHuX i3 2% riaaypoHOBOIO
KUCJIOTOI (MOJIeKyJisipHa Maca 1—2 miH Jla) 3araJbHUM

PucyHok 1. MPT-kapmuHa npaeozo KoniHHo20 cy2s106a 0o ssedeHHsa MICK:

A) nicnaonepayitiHi 0ezeHepamueHi 3miHu 3 60Ky 3a0Hb020 poza i mina
JlamepasnbHO20 MeHICKA npaso2o KosliHHO20 cy2/106a, XxoHOpomManAyis cy2n10608020
xpawa (gr. 4) namepanbHO20 8UPOCMKA NPABOI CMe2H080i Ma 8e/IUK020MiNIKo8oi
Kicmok; b) yepe3 6 micayie nicna 3acmocysanua MCK (MPT-o3Haku 3amiujeHHA
NOWKO00XeH020 XpAWd 3 YaCMKO8UM 8i0HOBJIEHHAM CMPyKmMypu ma KOHmypie
supocmkie Ha mni nposedeH020 NiKy8aHHs)

Tabnuys 2. OyiHKa AKocmi xumms nayieHmom 3a onumyeanabHukom SF-36 (%)

Kateropii ouiHku 3a SF-36 o BeBegeHHss MCK, % Yepe3s 6 mic. nicna BeeaeHHa MCK, %
DisnyHe PyHKLiOHYBaHHSA 50 90
POﬂbOB‘e PYHKLIOHYBaHHS, 3yMOBJIEHE (Di3NYHUM 50 90
300pOB’AM
IHTeHcuBHICTL 60110 55 85
3aranbHuii cTaH 300poB’s 45 85
PonboBe hyHKLiOHYBaHHS, 3yMOBIEHE EMOLIINHUM 60 100
CTaHOM
XKuTTeBa akTUBHICTb 50 100
MeuxiyHe 3p0pos’s 75 90
CouianbHe yHKLIOHYBaHHS 60 90
3aranbHa oujiHKa SKOCTi XUTTA 56,3 91,2
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06’emoM 3,0 MJI y Malli€EHTIB 3 MiCASITPABMAaTUYHUM OCTE-
0apTPUTOM KOJIIHHOTO cyrjioba Ha paHHix crafuisx. [1po-
TSITOM IIECTUMICSYHOTO TIEPiOAy CITOCTEPEKEHHS TTiCIst
BBegeHHs MCK crioctepiranocss cTaTUCTUYHO 3HAUYIle
3MEHIIIEHHSI 00JbOBOTO CHUHAPOMY, TTOTPeOU B 3aCTOCY-
BanHi HII3II, mokpamaHHS (YHKIIOHAJIHHOTO CTaHY
KOJIIHHOI'O Cyryio0a Ta MiABMIIEHHS SIKOCTI >KMTTS Ialli-
€HTIB.

OTpuMaHi pe3yabTaTd KOPEJIIoI0Th 3 JaHUMM aHaJIo-
TYHUX TOCHIIXEeHb, y SIKMX TaKoX 3a(iKCOBaHO MO3U-
TUBHUW BIJIMB aBTOJIOTIYHNUX ME3€HXIMaJIbHUX CTOBOYpPO-
BUX KJIITUH KiCTKOBOTO MO3KY Ha 3MEHILIEHHSI CUMIITOMiB
i mokpalaHHs (YyHKIIIOHAJbHOTO CTaHy IpU OCTeoap-
TPUTIi, XPSAIIOBUX i KiCTKOBO-XPSIIIIOBUX TMOIIKOIKEHHSIX
[14—18].

3a nanumu Y.B. Park ta cniBaBt. (2017), MCK matoth
nrdepeHialiiiHi BIacCTUBOCTI Ta CIIPUSIOTH PopMyBaH-
HIO XOHJIPOLIMTIB 3 BUCOKOIO METAa0O0IiUHOI0 aKTUBHICTIO,
110 MIPUCKOPIOE (hOPMYBAHHS MiIXKKIITUHHOIO XPSIIIOBO-
ro marpukcy. Taka BIaCTMBICTb € BaxKJIMBOIO B acIIeKTi
BukopuctanHsg MCK njs pereHepaltii cyriio00Boro xpsi-
mwa. OgHaK J0Ci 3aJIMIIAEThCS BIIKPUTUM IUTAHHS, YU
MCK nuiilie CTUMYIIOIOTH MpoJidepaliito Ta tudepeHii-
allilo pe3uAeHTHUX KJIITUH-TTONEPEIHUKIB, Y4 BOHU CaMi
IrdepeHLioThCS B XoHApoIuTH [11].

OIHUM 3 MEePIIUX T0CTiIXKEeHb, 1110 MiATBePIAUIN HasB-
HicTb pereHepaTuBHOrO edekrty Bia 3actocyBaHHss MCK
MpU 3aXBOPIOBAHHSIX CyT100iB, Oyna podoTa J.M. Murphy
Ta cmiBaBT. [25]. Y iXHbOMY JOCTIIKEHHI OyJI0 IPOAEMOH-
CTpoBaHe AOOpe i CTiliKe BiMHOBJIEHHS ITiC/ISI BBEIECHHS
MCK y koniHHU cyrio0, ypaxkeHui octeoapTpuToM. B
eKCIIepMMEHTaIbHI MOJesi, KOJIU OCTe0apTPUT KOJIiH-
HOTro cyrjioda Ko3u 0yB BUKJIMKAHUM IIISIXOM ITOBHOI Me-
JiaJIbHOI MEHICKeKTOMii, OyJI0 ITOKa3aHO, 110 BBEIAEHHS
cycnensii MCK 1uissxoM BHYTPIillTHBOCYTJIO00BOI iH’ €K1
3a0e3MevyBayio 3MEHILICHHSI JereHepaTUBHUX 3MiH, TH-
HOBUX IS 1i€l Moaesi. Taki 03HaKM OCTEOapTPHUTY, SIK
epo3ist CyTrJI000BOTO XpsIiia, YTBOPEHHS 0cTeOoiTiB i cy0-
XOHIIPAJIbHUU CKJIepo3, Oy 3HAYHO MEHII BUpaxXeHi B
KoJiHHUX cymiobax, kynu Beoauaun MCK, nopiBHSIHO 3
TUMMU, y SKi BBoAWIN Jnire uiane6o. Lle Oymo BaximBo,
OCKIIBKM T10KAa3aJI0, 110 BHYTPIITHBOCYTI000Ba iH’ €KIIis
OyJsia e(peKTUBHIIIO, HixK pO3MillleHHSI MaTPUIIi CyTJIo-
0OoBOro xpsiua (Kapkaca Ijs KJIiTMH). ToOTO KIIiTHMHHU,
JIOCTaBJIeHi 6e3MmocepeIHb0 B CUHOBIaAbHY PiauHYy, OyIu
3[aTHI 10 HeUiJboBOro mpukpiruieHHs. [loganpini ekc-
MEPUMEHTHU, 1O BiICTEXYBaJIU MPUKUBICHHS MiYeHUX
KJIITUH, MajJu MiACTaBy IS IBOX KJIIOYOBUX CIIOCTEpe-
KeHb. [To-mepiiie, 3aTprMKa KJIiTUH B OCTEOAPTPUTHOMY
cyra00i Oyya ayxke HU3bKOIO, 3a3Buyail 6;11M3bK0 3 %, 110
CBIIUMTH TIPO T€, 110 OIMBIIICTh KJIITUH 3HUKAJIA MPOTSI-
rom Kinbkox nHiB. [lo-mpyre, nuiie HeBeJMKa YyacTUHA
(iKcoBaHMX KIIITUH OyJa IIPUKpPIIJIeHa OO ITOBEPXHI Xpsi-
ma. binburicte KIiTMH Oynu (ikcoBaHi 10 CMHOBiaJIbHOI
000JIOHKHU, MEHICKiB i XkMpOBOro TiJia. IHTepmpeTartis mux
eKCIIepUMEHTIB Oysa mocuth 4itkow: MCK He misnm sk
KJIITUHHA 3aMiCHa Tepallisl Ta YMHUJIU CBOIO JIil0 3a JI0II0-
MOTOI0 aJIbTepHAaTUBHOIO MeXaHi3My. AJIbTepHATUBHUM
MEXaHi3MOM, SIKUI LIUPOKO PO3IJISIAABCS HAYKOBLISIMU,
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OyB MapakpuHHU edekT, 3a gornomoroto sikoro MCK ce-
KPETYIOTh i JOCTaBJSIOTh PELUITIEHTY HU3KY MeIiaTopiB
penapaliii, ¢akTopiB pocTy, HIMTOKiHIB Ta iHIIUX MOJie-
KYJI, 1110 CTUMYJIIOIOTh KJIITUHU Xa3siiHa /10 peakilii pena-
pauii. lle HaOIM3MI0 HAYKOBY CIIUJIBHOTY IO PO3YMiHHS
MeXxaHi3MiB Aii Ta TepaneBTuYHOrO epexrty MCK [25].

OckibKM TpaaulliiiHe (apMaKoIoridHe JTiKyBaHHS
He BHUpilllye MpoOJeMy BiTHOBIEHHS CYIJo0OiB mpu me-
reHepaTUBHO-AUCTPOGMIYHUX ypaKeHHSX, 3aIUIIAETHCS
aKTyaJbHUM TUTAHHSI TOUIYKY aJIbTEpPHATUBHOI edek-
TUBHOI Ta O€3MeYHOoi pereHepaTUBHOI Tepamii. Y cydac-
Hiil JiTepaTypi MmomaHa 3Ha4yHa KiIbKICTh MOCHIIXEHb
aJIbTepHATUBHUX CITOCOOiB i 3aC00iB JIiKyBaHHS ypaXXeHb
CyTJI00iB IPU OCTEOAPTPUTi HA TJIi BHYTPIllTHBOCYTI000-
BUX TIOIIKOJXEHb, 1110 BKJIIOUAE 3aCTOCYBaHHs 30ara-
YeHoi TpoMOOLIMTaMU TIIa3MU, Ji3aT TPOMOOIIUTIB, Me-
3eHXiMaJIbHi CTOBOYPOBi KIIITUHU KiCTKOBOTO MO3KY a00
JKMPOBOTO MOXOIXeHHs [9, 12].

VYce yacrTine i mocimkeHHs Toka3yioTh 0e3neky MCK
MpH JiKyBaHHI IMaLliEHTIB 3 OCTE0apPTPUTOM, OCOOJIMBO Ha
TJIi IepeHeCceHO0l BHYTPILIHbOCYII000BO1 TpaBMu. CIijib-
HOIO METOI0 JOCJIIHUKIB y 1ili rajay3i € BiTHOBJIEHHS Cy-
J1I060BOIr0 Xpsllia KOJIiHa 3a JTOMOMOTOI0 HEiHBa3MBHUX
MpolLenyp, 30KpeMa Takux, sSIK TpaHCIUIaHTAaLlisl KJiTUH i/
abo TkanuH [20]. Kpim Toro, mxepesio Ta onTuMaibHa 10-
3a MCK Bce 11e ToTpeOyloTh BCTAaHOBJICHHS, BUBYESHHS I
obrpyHryBaHHs [19]. llle ogHMM IIpoOIeMHUM MUTAaHHIM
€ Te, IO OLIBIIICTh OOCIIIKEeHb MOBiIOMISIOTH IIPO KO-
POTKOCTPOKOBY €(PEKTUBHICTD i O€31eKy, a He PO JOBIO-
CTPOKOBE crocTepexeHHs [22, 23].

HocnimxenHs Y. Song Ta cmiBaBT. [24] miaTBepIXye
JOLIIbHICTh BUKOpUCTaHHS came mo3u 50 x 10° kimituH,
110 3aCTOCOBYBaJIaCh y Hallliii poOOTi, SIK ONTUMAaJIbHOI
JUTS1 MOCSITHEHHSI TePareBTUYHOTO e(PeKTy.

IMokpamanHs nokasHukis mkan WOMAC, Jlicxonbma
i SF-36 BKasye He Jiville Ha 3MEHILICHHS JIOKAJTbHUX TTPO-
aBiB OA, ajie 11 Ha 3arajibHe ITOKpallaHHsI (i3MYHOI aK-
TUBHOCTI Ta IICUXOJIOTiYHOTO CTaHy IMalieHTiB. Oco0amBO
BaXXJIMBMM € TIOKpaInaHHs 3a mkanolo SF-36, mo Bimo-
Opaxae SIKiCTb XXUTTS B LILJIOMY.

BaxxnuBo TakoxX Big3HAYUTU BiACYTHICTh MOOIYHMX
e(eKTiB Y1 YCKJIaAHEHb, 110 MiATBEPIKYE Oe3MeKy Me-
tony. lle BimmoBimae BMCHOBKAM iHIIMUX aBTOPiB, fKi
BKa3ylOThb Ha BUCOKY OiOCYMiCHICTb i HM3BKMH iMYyHO-
TeHHUI MOTeHLiald KyJbTUBOBaHUX aBToJoriuHux MCK
[19-21, 24].

Obomexncennsa docaioncenns. Tlonpu TO3UTUBHI pe-
3yJbTaTH, TOAAHE IOC/IIKEHHSI MAa€ HU3KY OOMEXEHb.
30KpeMa, BiTHOCHO HeBelMKa BMOipKa MAaIi€HTiB i KO-
POTKHWi1 TEPMiH CIIOCTEpPEKEHHSI HE JO3BOJISIIOTH POOUTH
OCTaTOYHi BUCHOBKH II0JI0 IOBrOTPUBaIol e(peKTUBHOCTI
Metony. [lepcrnekTuBow0 MogaablInX AOCHIIKEHb € PO3-
IIUpEeHe paHIOMi30BaHe MOCHIIKEHHS 3 KOHTPOJBHOIO
IPYIIOIO Ta OiIBIIMM TEPMiHOM CIIOCTEPEKEHHSI.

BucHOBKM

3a pesyabTaTaMy OOCTIIXKEHHS MiATBEPIKEHO KIIi-
HiYHY e(peKTUBHICTb i 0e3IMeKy BHYTPillIHbOCYIJIO00BOIO
3acTocyBaHHs KyJabTuBoBaHUX MCK, onepxkaHUX 3 KicT-
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KOBOTO MO3KY, Ha 0a3i 2% HaTHBHOTIO TiaJlypoHaTy Mpu
JIIKyBaHHI MAIliEHTIB 3 MiCASITpPaBMAaTUIYHUM OCTEOapTPHU-
TOM KOJIIHHOTO cyriio0a Ha paHHIX CTamisix.

BukopucraHHs KyiabTuBOBaHUX aBToJjioriunnx MCK
TO3BOJISIE CYTTEBO 3MEHIIUTU OOJIBOBUN CHHAPOM, TIO-
KpalquTy (QYHKIIOHAJIBHUM CTaH cyrjo0a IIpu IIiCisi-
TPaBMaTMYHOMY OCTEOAapTPUTi, a TaKOX CIpUSIE 3MEH-
IIEHHIO YacTOTU 3aroCcTpeHb 3amnajJieHHs Ta TOoTpedu B
3actocyBaHHi HII3II. OTpumani maHi MiaATBEPIXYIOTh
MNEePCHEeKTUBHICTh KJIITUHHOI Tepallil mpu JiKyBaHHi ma-
LIEHTIB 3 MiCAITpaBMaTUYHUM OCTEOApPTPUTOM Ha paHHiX
cTamisx.

Konduikr inTepeci Ta inancosa minTpumMka. ABropu
3asBJISIIOTh MPO BiZICYTHICTh KOHMJIIKTY iHTEpeciB i Biac-
HO1 (hiHaHCOBOI 3alliKaBJI€HOCTi MPU MiJATOTOBIII CTATTi.

BHecok aBTOpiB y HanmMcaHHA cTaTTi. byp’ssHoB O.A. —
KOHIICIITyali3alis AOCIiIKeHHs, peaaryBaHHs; OMeb-
yeHko T.M. — Bu3Ha4YeHHSI aKTyaJIbHOCTi, METOIOJOril
JIOCIII)KEHHsI Ta OOTOBOPEHHSI Pe3yJbTaTiB, HAaIIMCAHHS;
XimioH JI.B. — miaroroBka KapT Halli€eHTIB, BaJiau3allis
JIAaHUX, KOpeKllisg Ta pegaryBaHHs; bazapop M.O. — 00-
poOKa Ta MipaXyHOK JAaHMX OLIHKU (YHKIIii CYIr/o0iB;

Typuun O.A. — aHani3 pesysbTaTiB mochimkeHHs; Jle-
BUIBKUI €.A. — craTucTUyHa 00poOka maHux; Cobo-
neBchkuit KO.JI. — HammcaHHSI ITOYaTKOBOTO BapiaHTa,

KOpeKllist, 0opopMIIeHHS TOCUIaHb.
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Bone marrow mesenchymal stem cells in the treatment
of patients with knee osteoarthritis

Abstract. Background. The use of mesenchymal stem cells
(MSCs) in joint lesions is an extremely controversial issue due to
the presence of numerous unresolved problems both in understand-
ing the biological properties of MSCs and in terms of their practical
application. The purpose of the study was to evaluate the function-
al results and clinical efficacy of using autologous MSCs obtained
from bone marrow in the treatment of patients with post-traumatic
osteoarthritis (PTOA) of the knee joint (KS) in the early stages, dur-
ing a six-month observation period. Materials and methods. 28 pa-
tients with PTOA of the knee joint of stage I—II according to Kell-
gren-Lawrence were treated. Among them, 11 (39.0 %) were men
and 17 (61.0 %) were women, the average age was 44.80 + 10.95
years. The average period after the injury was 7.8 £ 0.5 years. MSCs
were harvested from the iliac wing and cultured in a biotechnology
laboratory. Intra-articular injection was performed once during ex-
acerbation of PTOA (50 million cells). Efficacy was assessed after 6
months. Evaluation criteria: need for NSAIDs, number of exacer-
bations of PTOA; functional status of the joint according to Lisholm
and WOMAC. Pain syndrome was assessed using the visual analog

scale (VAS), quality of life according to the 36-Item Short Form Sur-
vey (SF-36) scale. Results. After 6 months after the use of MSC, pos-
itive dynamics were obtained in all categories of assessment of the
functional status of the knee joint: pain according to VAS decreased
to 2.2 £ 0.3 (p < 0.05); functional activity according to the Lisholm
scale increased by 29.4 % (p < 0.01), the total WOMAC index de-
creased by 51.7 % (p < 0.01); the quality of life index increased by
57.7 £ 9.3 % when assessed using SF-36 (p < 0.01). In addition,
during the 6-month clinical observation period following the use of
MSCs, a significant decrease in the frequency of exacerbations of
PTOA compared to the previous 6-month period and a decrease in
the need for NSAIDs were demonstrated. Conclusion. MSCs are an
effective and safe method of treating PTOA of the knee in the early
stages, accompanied by a significant decrease in pain syndrome in-
dicators, improvement in joint function and quality of life, as well as
a decrease in the number of PTOA exacerbations and the need for
NSAIDs for at least 6 months.

Keywords: osteoarthritis; chondral damage; mesenchymal stem
cells; regenerative medicine
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Digital interaction checker
(safety analgesics use tool) for safer pain
management: a pilot open-label study

Abstract. Background. Safe pain management is challenged by polypharmacy, drug-drug interactions (DDls),
and time pressure, highlighting the need for digital tools to support safer analgesic use. This study purposed
to evaluate the clinical feasibility and safety impact of a digital DDI checking platform, the Safety Analgesics Use
Tool (SAUT), in the management of trauma-related pain. The platform was designed to reduce adverse drug reac-
tions (ADRs) by supporting safer prescribing decisions in patients receiving multiple medications. Materials and
methods. A prospective, open-label cohort study was conducted at three Ukrainian clinical centres. It involved 76
adult patients (equally divided into two groups: a control one and a SAUT-assisted group) experiencing post-trau-
matic or post-amputation pain and receiving three or more concurrent medications. Primary endpoints included:
the number of high-risk DDIs identified and prevented, the incidence of ADRs, and physician satisfaction with the
tool’s utility. Results. The mean age in both groups was approximately 42 years, with a predominance of male par-
ticipants (79 % in the control vs. 76 % in the SAUT group), consistent with typical post-traumatic pain demographics
in military or conflict-related populations. Amputation-related pain was slightly more frequent in the SAUT group
(42.1 vs. 36.8 %). ADR incidence increased proportionally with the number of prescribed drugs: ~ 8 % with three
drugs, 15 % with four, 24 % with five, 36 % with six, and > 50 % with seven or more. This exponential pattern re-
flects known risks associated with polypharmacy, here confirmed in a trauma population. Conclusions. The SAUT
platform demonstrated clinical feasibility and the potential to enhance medication safety in pain management for
trauma patients. It offers promise as a real-time clinical decision support tool, especially in high-risk, polypharmacy
settings.

Keywords: pain management; digital health; polypharmacy; trauma care; adverse drug reactions

Introduction to make rapid decisions while managing multiple comor-

Effective pain management in trauma, perioperative, and
rehabilitation settings increasingly relies on complex phar-
macological regimens [1, 2]. These often include opioids
for nociceptive pain, nonsteroidal anti-inflammatory drugs
(NSAIDs) and corticosteroids for inflammation, antibio-
tics for wound or prosthesis-related infections, and a va-
riety of adjuvants, such as antidepressants (e.g., tricyclics,
SNRIs), anticonvulsants (e.g., gabapentinoids), and muscle
relaxants, for neuropathic or mixed pain syndromes [3—7].
The result is polypharmacy, which, while often clinically
necessary, introduces substantial risk of drug-drug interac-
tions (DDIs) and adverse drug reactions (ADRs) [8]. This
risk is magnified in environments where trauma is prevalent,
such as military medicine, disaster zones, and emergency
care units. In these settings, clinicians often face pressure

bidities, changing physiological states (e.g., renal or hepatic
impairment), and insufficient time to manually evaluate in-
teraction profiles [9, 10]. The likelihood of clinically signifi-
cant interactions — such as nephrotoxicity, central nervous
system depression, serotonin syndrome, QT prolongation,
or gastrointestinal bleeding — increases exponentially with
each added agent [11]. Several high-risk pharmacodynamic
combinations remain poorly recognized in practice:

— aminoglycosides + NSAIDs — synergistic nephroto-
xicity;

— fluoroquinolones + tricyclic antidepressants (TCAs)
— increased seizure threshold and QT prolongation;

— gabapentinoids + opioids — enhanced respiratory de-
pression and sedation;

— opioids + benzodiazepines — fatal CNS suppression.
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While general-purpose clinical decision support systems
(CDSS) exist (e.g., Micromedex, LexiComp), these are of-
ten not tailored to the unique pharmacotherapeutic logic of
pain protocols [ 12—17]. Moreover, they may be cumbersome,
non-intuitive, or unavailable in austere settings. Recent re-
views emphasise the need for specialized, context-aware
digital tools that integrate pain-specific pharmacovigilance
rules and deliver actionable insights in real time [8, 11]. To
address this unmet need, we developed the Safety Analge-
sics Use Tool, a lightweight, browser-accessible platform
designed to support clinicians in evaluating pain-specific
DDIs during the treatment planning phase [18, 19]. Unlike
generic interaction checkers, this tool is optimized for pain
pharmacology, highlighting not just interaction severity but
also mechanistic risks relevant to analgesic decision-making
[20—22]. This pilot study purposed to evaluate the clinical
feasibility, impact on high-risk prescribing, effect on ADR
incidence, and physician satisfaction with the Safety Analge-
sics Use Tool in a real-world, multi-centre trauma care setting
[23, 24]. The hypothesis was that use of the tool would reduce
clinically significant drug interactions and improve prescrib-
ing safety, particularly in high-pressure environments with
limited pharmacological oversight [24].

Materials and methods
Study design and population

This was a prospective, open-label cohort study conduc-
ted at one rehabilitation centre and regional trauma hospi-
tals in Ukraine between January and May 2025. The study
included a total of 76 patients, evenly divided between the
control group (n = 38) and the Safety Analgesics Use Tool
group (n = 38).

Eligible participants were aged 18—65 years, receiving
treatment for post-traumatic or post-amputation pain and
prescribed > 3 concurrent medications. Exclusion criteria in-
cluded cognitive impairment, inability to provide consent,
or participation in another interventional trial.

Demographic and clinical characteristics were broadly
comparable across groups, supporting the internal validity
of outcome comparisons. The mean age of participants was
42.3 £ 11.5 years in the control group and 41.7 £ 10.9 years
in the Safety Analgesics Use Tool group, indicating a relatively
young adult population, consistent with the study’s trauma-
rehabilitation context. Male patients predominated in both
arms, reflecting known sex distributions in post-traumatic
and post-amputation pain cohorts, particularly within mili-
tary or conflict-affected populations (79 vs. 76 %).

Ethical considerations

The study protocol was approved by the Institutional
Ethics Committee of Vinnytsia National Medical Universi-
ty. Written informed consent was obtained from all patients
and clinicians (Protocol No. 7/072025). The trial was regis-
tered at the Ukrainian Institute of Scientific and Technical
Expertise and Information under number 0125U002777.

Digital tool description
The Safety Analgesics Use Tool is a prototype digital
platform designed to assist clinicians in identifying and

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

preventing potentially harmful DDIs in the context of pain
management. This platform integrates a curated interac-
tion database with pain-focused pharmacovigilance filters.
Clinicians input active medications, and the system out-
puts:

— a colour-coded interaction risk (green — low, yel-
low — moderate, red — high);

— mechanism-specific warnings;

— alternative medication suggestions.

Key features include a curated, rule-based interaction
database specific to trauma and post-amputation pain phar-
macotherapy, categorization of DDIs by type (e.g., pharma-
cokinetic, pharmacodynamic), color-coded risk stratifica-
tion (low, moderate, high), organ-specific toxicity warnings
(e.g., nephrotoxicity, CNS depression, QT prolongation),
real-time, actionable alerts recommending safer alternatives
or modifications. Demo access: https://www.painmecha-
nism.uno/interaction.

Primary outcomes: number and type of high-risk DDIs
identified, number of interactions avoided, ADR incidence
(GI upset, sedation, renal lab derangement).

Secondary outcome: physician satisfaction (5-point Likert
scale).

Data collection and statistical analysis

Descriptive statistics were used to summarize baseline
demographic and clinical characteristics, treatment regi-
mens, and primary outcomes. Continuous variables (e.g.,
age, hospital stay duration, number of medications) were
assessed for normality using the Shapiro-Wilk test. Vari-
ables that did not meet the criteria for normal distribu-
tion were reported as medians with interquartile ranges
(IQR) and analyzed using nonparametric methods. Cate-
gorical variables (e.g., sex, type of injury, presence of ad-
verse drug reactions, DDI occurrence) were summarized
as frequencies and percentages. Differences between the
Safety Analgesics Use Tool and control groups were as-
sessed using:

— Chi-square (?) test for categorical variables with ex-
pected counts > 5 in all cells.

— Fisher’s exact test for categorical variables with small
sample sizes or expected frequencies < 5.

For continuous, non-normally distributed variables, the
Mann-Whitney U test was used to compare medians be-
tween groups. Effect sizes were calculated where relevant:
For categorical outcomes, odds ratios (ORs) with 95%
confidence intervals (CIs) were reported. For continu-
ous outcomes, rank-biserial correlation (r) was calculated
for Mann-Whitney U tests. The significance level was set
at oo = 0.05 for all comparisons. Two-sided tests were used
throughout. All statistical analyses were performed using
IBM SPSS Statistics, version 26.0 (IBM Corp., Armonk,
NY, USA).

Results

The proportion of patients with amputation-related pain
was slightly higher in the Safety Analgesics Use Tool group
(42.1 vs. 36.8 %), although this difference was not statisti-
cally significant. This subgroup is clinically relevant given its
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high risk for complex pharmacotherapy involving opioids,
adjuvants, and antibiotics.

Importantly, the median number of concurrently pre-
scribed medications was 4 in both groups, confirming that
the study cohort met the predefined threshold for poly-
pharmacy (> 3 medications) and ensuring that all par-
ticipants were exposed to the potential risk of DDIs. This
consistency also affirms the appropriateness of using an
interaction-checking support in this setting. Overall, the
baseline equivalence between the control and Safety Anal-
gesics Use Tool group strengthens the attribution of ob-
served differences in ADR rates and DDI avoidance to the
use of the Safety Analgesics Use Tool rather than confoun-
ding demographic or clinical variables. Table 1 summarizes
the primary outcome metrics comparing the control and
Safety Analgesics Use Tool groups. A total of 152 and 159
prescriptions were analysed in the control and Safety Anal-
gesics Use Tool arms, respectively. The Safety Analgesics Use
Tool identified 62 high-risk DDIs in the Safety Analgesics
Use Tool group — an increase of 26.5 % compared to 49
DDIs identified retrospectively in the control group. This
rise likely reflects the tool’s enhanced sensitivity and real-
time detection capabilities rather than a true difference in
prescribing patterns.

Notably, 41 of the 62 high-risk interactions (66.1 %)
were successfully avoided in the Safety Analgesics Use Tool
group, demonstrating the tool’s practical

the hypothesis that digital DDI-checking tools can mea-
ningfully improve prescribing safety in pain management,
particularly in polypharmacy settings.

Among the high-risk drug combinations identified by
the Safety Analgesics Use Tool, five specific interaction
pairs emerged as the most frequently flagged and success-
fully avoided, reflecting both their prevalence in clinical
practice and their established potential for harm. The most
commonly intercepted interaction was between NSAIDs
and aminoglycosides (n = 12), a nephrotoxic pairing fre-
quently encountered in trauma care, where both inflam-
mation and infection are co-managed. This combination is
known to exert synergistic renal toxicity by impairing glo-
merular perfusion and directly damaging tubular epithe-
lial cells. Gabapentinoids combined with opioids (n = 9)
ranked second, a pairing associated with additive central
nervous system depression and increased risk of respira-
tory compromise — particularly in elderly or sedated pa-
tients — prompting recent regulatory safety alerts. The
third most avoided pair was TCAs with fluoroquinolones
(n = 8), a combination known to lower seizure threshold
and prolong the QT interval, especially hazardous in pa-
tients with underlying cardiac or neurological comorbidi-
ties. The concomitant use of opioids and benzodiazepines
(n=7), which remains a critical driver of overdose morta-
lity due to compounded sedative effects, was also frequent-

influence on clinical decision-making.
No such Safety Analgesics Use Tool group
was possible in the control group, where
prescribing was unassisted and analysis
occurred retrospectively. The incidence
of ADRs was substantially lower in the
Safety Analgesics Use Tool group (13
events vs. 21), corresponding to a 37.5 %
reduction. This outcome aligns with the
tool’s intended role in preventing harm
associated with pharmacological inter-
actions, particularly those affecting renal
function, the central nervous system, or
serotonergic pathways. Finally, clinician
satisfaction was high in the Safety Analge-
sics Use Tool group, with 34 of 38 physi-

Interaction

NSAIDs + Aminoglycosides

Gabapentinoids + Opioids

TCAs + Fluoroquinolones

Opioids + Benzodiazepines

SSRis + Tramadol

0 2 4 6 B 10 12
Number of Avoided Cases

cians (89.5 %) rating the tool 4 or higher
on a 5-point Likert scale.
This suggests both usability and per-

Figure 1. The top 5 avoided high-risk drug interactions identified by the Safety

Analgesics Use Tool in the group

ceived clinical value, reinforcing the
feasibility of implementation in routine
practice. Together, these findings support

Notes: combinations most frequently flagged and subsequently avoided included
NSAIDs with aminoglycosides (12 cases), gabapentinoids with opioids (9 cases), and
TCAs with fluoroquinolones (8 cases). Each of these pairs carries known risks inclu-
ding nephrotoxicity, sedation, and QT prolongation, respectively.

Table 1. Primary outcomes

Metric Control group SEE Ana;ggzi;s SR e Change, %
Prescriptions analysed 152 159 -
High-risk DDIs identified 49 62 +26.5
High-risk DDIs avoided - 41 (66.1 %) -
ADRSs reported (total) 21 13 -37.5
Physician satisfaction (> 4/5) - 34/38 (89.5 %) -
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ly intercepted. Finally, the co-prescription of SSRIs and
tramadol (n = 5) was identified as a high-risk serotonergic
interaction, capable of inducing serotonin syndrome —
an often underrecognized but potentially life-threatening
condition (Fig. 1). Collectively, these data demonstrate
the Safety Analgesics Use Tool’s ability to target clinical-
ly meaningful DDIs that may otherwise go unnoticed in
routine prescribing, particularly in resource-constrained
or high-acuity environments. Notably, the high rate of
avoidance (66 %) among flagged interactions suggests that
real-time pharmacological decision support can positively
influence clinician behaviour and improve patient safety
without disrupting workflow.
Analysis of ADRs among patients in

an ADR incidence of approximately 8 %, which increased
steadily to 15 % with four drugs, 24 % with five, 36 % with
six, and exceeded 50 % in those prescribed seven or more
agents. This exponential trend highlights the compound-
ing risk inherent in complex pharmacological regimens —
a pattern well-documented in geriatric and intensive care
populations, but here confirmed in a trauma pain cohort.
These data validate the rationale for digital support, par-
ticularly in settings where the use of multiple analgesics,
antimicrobials, and co-analgesics is common. Notably, the
pain interaction tool demonstrated its most significant im-
pact in cases with five or more medications, where its use
was associated with both a reduction in high-risk interac-

the control group, where prescriptions
were issued without the support of a
digital interaction-checking system, re-
vealed five primary mechanistic patterns
(Fig. 2). The most common ADR mecha-
nism was nephrotoxicity (n = 5), predo-
minantly linked to the co-administration
of NSAIDs and nephrotoxic antimicro-
bials such as aminoglycosides or vanco-
mycin. These reactions are typically pre-
sented as elevations in serum creatinine or
reductions in estimated glomerular filtra-
tion rate within 72 hours of treatment ini-
tiation. CNS-related sedation (n = 4) was
the second most prevalent ADR category,
frequently associated with concurrent use

Mechanism of Interaction

Nephrotoxicity

CNS Sedation

QT Prolongation

Serotonin Syndrome

Gl Bleeding

L 1 L L 1

0 1 2 3 4 5
Number of Reported ADRs

of opioids and CNS depressants such as
gabapentinoids or benzodiazepines. QT
prolongation (n = 3) was observed in pa-
tients receiving fluoroquinolones or tricy-
clic antidepressants, especially in combi-
nation with other QT-prolonging agents
or in the presence of electrolyte imba-

bleeding (n = 2).

Figure 2. Distribution of adverse drug reactions by mechanism among unavoidable

drug-drug interactions in the control group

Note: the most common ADR mechanisms included nephrotoxicity (n = 5), CNS seda-
tion (n = 4), QT prolongation (n = 3), serotonin syndrome (n = 2), and gastrointestinal

lance. Serotonin syndrome (n = 2) was
reported in patients receiving overlapping
serotonergic agents, notably SSRIs with
tramadol, manifesting as a triad of altered
mental status, neuromuscular excitation,
and autonomic dysregulation. Gastro-
intestinal bleeding (n = 2), typically as-
sociated with NSAID monotherapy or
NSAID-anticoagulant combinations,
completed the profile. These findings
underscore the clinical consequences of
unmitigated DDIs in pain therapy and
illustrate how real-time detection tools
can play a pivotal role in the prevention of 10
avoidable iatrogenic harm.

50F
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ADR Risk Increases with Polypharmacy

Fig. 3 illustrates a clear dose-response
relationship between the number of con-
currently prescribed medications and the

3.0

3.5

4.0 4.5 5.0 5.5 6.0 6.5 7.0
Number of Concurrent Medications

observed incidence of ADRs, reinfor-
cing the concept of polypharmacy as an

Figure 3. Relationship between the number of concurrently prescribed medications

and the rate of ADRs

independent risk factor for patient harm.
Patients receiving three medications had

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

Note: data illustrate a dose-response trend in which polypharmacy (= 5 drugs) is as-
sociated with a sharp increase in ADR incidence, supporting the need for interaction-
checking tools in complex pain management regimens.
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tions and a lower ADR incidence. These findings support
the proactive integration of DDI-checking technologies
into polypharmacy thresholds and protocols in pain ma-
nagement.

Discussion

In this pilot study, implementation of the Safety Anal-
gesics Use Tool significantly improved prescribing safety
in trauma-related pain management [10, 19]. Two-thirds
of high-risk DDIs flagged by the tool were proactively
avoided, resulting in a 37.5 % reduction in documented
ADRs. This demonstrates the tool’s capacity to act not
merely as an alert system, but as a real-time decision-
support interface that meaningfully alters clinical beha-
viour [11].

Several insights emerged from the study:

1. Interaction detection is clinically actionable. A
common criticism of general-purpose CDSS is “alert fa-
tigue” — an overwhelming number of low-importance
warnings that clinicians learn to ignore. In contrast, the
Safety Analgesics Use Tool prioritized clinically significant,
pain-relevant interactions (e.g., NSAID-aminoglycoside
nephrotoxicity, opioid-sedative synergism), resulting in a
high avoidance rate (66.1 %) and excellent physician-re-
ported usefulness (89 % satisfaction) [12, 15]. This aligns
with prior studies suggesting that specialized CDSS tai-
lored to context and workflow (e.g., oncology, cardiology)
are more effective than universal platforms [7, §]. By fo-
cusing on the pharmacodynamics and therapeutic logic of
pain protocols, our tool enhanced relevance and reduced
cognitive burden [13].

2. Reduction in ADRs validates utility. The 37.5 % re-
duction in ADRs — primarily gastrointestinal symptoms,
sedation, and renal function abnormalities — confirms
the clinical relevance of the flagged interactions [14, 18].
While some ADRs may have multifactorial causes, the
temporal alignment between DDI avoidance and outcome
improvement supports causality. The ROC curve analysis
(AUC = 0.82) further reinforces that interaction risk pro-
files derived from the tool have strong predictive value for
ADR development [18—21]. This suggests a role for future
use not only as a point-of-care tool but also as a risk stratifi-
cation system in pain medicine.

3. Digital tools bridge safety gaps in high-stakes en-
vironments. Military and trauma care settings are often
characterized by:

— limited access to clinical pharmacists;

— frequent protocol deviation due to urgency;

— elevated stress and cognitive overload.

In such contexts, the Safety Analgesics Use Tool serves
as a just-in-time cognitive aid. By embedding pharma-
cological intelligence into everyday prescribing, it may
enhance safety without requiring additional personnel or
training — offering a scalable solution for under-resourced
settings [22].

4. Educational value for early-career prescribers.
Anecdotally, several clinicians reported that the tool helped
them understand previously overlooked pharmacological
mechanisms and reconsider habitual prescribing patterns
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[14]. This indicates that decision-support systems like this
may function as embedded education platforms, reinforcing
pharmacological literacy during routine care [9, 22]. This
study had several limitations. The sample size was modest,
and although the reduction in ADRs was clinically mea-
ningful, it should be interpreted cautiously in the absence
of randomization [4, 13]. The open-label design may have
introduced bias, and retrospective data extraction for the
control group carries inherent limitations [7, 20]. Further,
we did not assess time-to-prescription completion, cost-ef-
fectiveness, or long-term outcomes [4, 9]. Additionally, al-
though physician satisfaction was high, we did not measure
tool usability quantitatively (e.g., SUS score), which could
inform interface refinement.

Future directions to build upon these findings, we re-
commend:

— Randomized multicenter trials across diverse health
systems to validate the observed benefits.

— Integration with electronic health records (EHRSs) for
automated medication capture and alerts.

— Expansion of the database to include nutritional sup-
plements, herbal medicines, and local formularies.

— Use of the tool in chronic pain, cancer pain, and pal-
liative care, where DDI risk is also substantial.

Finally, there is potential to integrate machine learning
algorithms to refine interaction prediction based on con-
tinuous real-world feedback and outcomes.

Study limitations. This study had several limitations.
First, the sample size was relatively small (n = 76), limiting
statistical power and generalizability. Second, the study was
open-label and not randomised, introducing potential bias
in prescribing behaviour. Finally, the follow-up period was
short, preventing long-term assessment of ADR prevention
and sustained tool adoption.

Conclusions

The findings of this pilot study demonstrate that integra-
ting a context-specific digital interaction-checking system,
Safety Analgesics Use Tool, can significantly enhance the
safety of pharmacological pain management in trauma-
related care. By identifying and helping clinicians avoid
two-thirds of high-risk DDIs, the tool contributed to a
measurable reduction in ADRs, particularly those related to
nephrotoxicity, sedation, and serotonergic toxicity. Impor-
tantly, the tool proved both feasible and acceptable in real-
world clinical settings, with high physician satisfaction and
no disruption to prescribing workflow.
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'BiHHUYbKUll HaAYioHanbHuli MeduyHuli yHieepcumem imeri M.I. Mupozoea, m. Binnuys, YkpaiHa
’Ljenmp nikyeanHa ma peabinimayii xpoHiyHoz2o 6010 «[Ipomemeli», M. BiHHuys, Ykpaina

LindpoBa nepeBipka B3aemopii (iIHCcTpymeHT 6e3ne4HOro BUKOPNCTaHHA aHaNbreTuKiB)
AnAa 6e3neyHiworo nikyBaHHA 6010: NiNOTHe BigKpNTe AOCNIJKEHHA

Pe3tome. Axmyaavnicmo. Besneune 3HeOOMIOBAHHS YCKIIAl-
HIOETBCS MoJlimparMasielo, B3aEMOJII€I0 MpernapariB i Opakom ya-
cy — 1e minkpecitoe norpedy B LMGpPOBUX iHCTPYMEHTaxX Mif-
TpuMKU. Mema: OUiHUTA KJIiHIYHY NOLIJIBHICTH Ta BIUIMB Ha
6e3neky 1udpoBoi MmiIatGopMu TepeBipKM B3aeMOIii JiKap-
cbKkMX 3aco0iB (drug-drug interaction, DDI) — Safety Analgesics
Use Tool (SAUT) — y KOHTEKCTi BeleHHsI 0OJII0, TTOB’S13aHOTO 3
TpaBmoto. [Tnatdopma Oyina po3pobieHa st 3HUXKEHHS YaCTOTH
noOiuyHMX peaklliil Ha JikapchKi 3acodu (adverse drug reactions,
ADRS) IIJIIXOM MiATPUMKM OiNbIll O€3MEeYHOro iX MpU3HAYeH-
Hsl TIAIliEHTaM, sIKi OTPUMYIOTh Garato nipernapatiB. Mamepiaau
ma memoodu. TIpoBe/ieHO TIPOCTIEKTUBHE BiIKPUTE KOTOPTHE 10~
CIIKEHHST Y TPhOX KJIIHIYHMX LIEHTpax YKpaiHu 3a ydacTio 76
JOPOCJIMX MalieHTiB (38 y KOXHil rpymi) 3 micasTpaBMaTUy-
HUM a00 MoCcTaMITyTalliiHUM GoJieM, SIKi OJHOYaCHO OTPUMYBa-
JIV TPU TIperapaTu 4 6inbiie. OCHOBHI KiHIIEBi TOUKM: KiJIbKiCTh
BUSIBJICHUX Ta TMOMEpeKeHUX BUcoKopuszukoBux DDI, yacro-
Ta ADR Ta 3a/10BOJIEHICTb JiKapiB BUKOPUCTAHHSIM iHCTPYMEH-
ta. Pesyavmamu. Cepenniii BiK Maii€HTiB CTAHOBUB MPUOIU3HO

42 poxu B 000X Ipymnax. YJaCHUKHU YOJIOBIUOi CTaTi MepeBaxkanu
(79 % y xonTponi mpotu 76 % y rpymi SAUT), 110 BiAmnoBinae Tv-
ITOBOMY PO3IOLTY [UISl TIOMYJISIii i3 60il0BOIO ab0 TpaBMaTHUy-
HOIO eTiojorieio 6omo. YacTKa mamieHTiB i3 MoCcTaMITyTalliiiHUM
6osieM Oyna Tpoxu Buiot y rpymi SAUT (42,1 npotu 36,8 %).
Yacrora ADR 3pocrtana nmponopuiitHO KiJbKOCTi MpU3HAYEHUX
npenaparis: npuoau3Ho 8 % mnpu TphOX INpenaparax, 15 % npu
YOTUPBOX, 24 % mipu 1’s1tH, 36 % nipu mectu i moHan 50 % npu
cemu abo Oinblue. Taka eKCrIoHeHUiiHA TeHAEHLLisT TiATBEPIXKYE
BiZIOMi pU3MKM TOiNparmMasii, Temep TaKoX J0BEAeHi B IMOMyJIsI-
wii 3 TpaBMaTuaHUM GosieM. Bucrnoeku. Iiardopma SAUT mipo-
JIEMOHCTpYBaJa KJIiHIUYHY AOUITBHICTb Ta MOTEHLIial TOKpalleH-
HA 0e3MeKr MeIMKAMEHTO3HOrO JIiIKyBaHHS 0010 B MALIIEHTIB i3
TpaBMolo. BoHa Mae TepcrneKkTUBU SIK iHCTPYMEHT MiATPUMKU
KJIIHIYHMX pillleHb Y peaJIbHOMY Yaci, 0COOJIMBO Y BUTIAIKaX BU-
COKOTO PpM3HMKY Ta MoJjinparMasii. [1oTpiOHi MaciuTaOHimn paH-
JIOMi30BaHi TOCTiIKEHHSI.

KiouoBi ciioBa: nikysanus 6o0mo; 1uppoBe 300pOB’s; MOTi-
TIparmasisi; Iormomora Ipu TpaBMax; Mo0iuHi peakiii Ha JIiKu
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PeabiniTauina nayieHTiB i3 cuHApOMOM NnepeaHbOro
60110 KONiHHOrO cyrno6a nicna aprpockonii
3a AONOMOrol po6oTuYHMX opTesiB:
KniHiyHa epekTuBHicTb npunaay Lokomat Pro

Pe3stome. Akmyanenicme. HaguaHHa Ta peabinitayis 3a gonomoroto po6oTis — Le chepa JOCNIAKEHH:, Cnps-
MOBaHa Ha PO3yMiHHA Ta PO3LWMPEHHA BiJHOBNEHHA MaLi€HTIB 3a JOMOMorow poboTmoBaHunx opTesis. Mema
JOCNiAXKEeHHA: NpoaHanisyBaTy pe3ynbraTy peabinitTauiiHoro nikyBaHHs i3 3acTocyBaHHAM npunagy Lokomat Pro
Bepcii 6.0 (Hocoma AG, Volketswil, LLiBenuapis) y peabinitauii nauieHTiB nicna apTpockonii KoniHHoro cyrno6a 3
CUHOPOMOM MepeiHbOro 6oJ0 3a AOMNOMOrOK KNiHIYHOT Ta IHCTPYMEHTaNIbHOT OLiHKM CTaHy KOMIHHOrO cyrnoba.
Mamepianu ma memoodu. O6cTexxeHo 60 MalieHTIB i3 CUHAPOMOM NepeaHboro 6ot B KoniHHOMY cyrnobi (18
XKIHOK BikoM 28,6 + 7,0 poKy Ta 42 4yonoBiku Bikom 38,2 + 8,0 poky). MNauieHTn nepecyBanucb y poboTryHOMy opTesi
Locomat Pro 3 pi3H/MK HanawTyBaHHAMM NiATPUMKM MacK Tina — Big 65 fo 20-10 %. MNpoBeaeHo 6aratodpakTop-
HWIA aHani3 KNiHIYHKMX NOKa3HUKIB, BKOUatouy piBeHb 605110 3a BidyanbHoto aHanorosoto wkanoto (BALL) Ta Anterior
Knee Pain Scale (AKPS), dyHKUioHanbHi xapakTepmnctuku cyrnoba 3a wkanoto Knee Society Score (KSS), aKkicTb Xunt-
TA 3a WwKanoto SF-36, a TakoX OLHEHO TPMBANICTb BIAHOBNEHHA MaLi€HTIB i YacTOTy yCcKnaAHeHb. Pesynemamu.
BcTaHoBNeHo, Wwo peabinitauia nayieHTiB 3a fJonomoroi poboTr3oBaHoro optesa Locomat Pro 3abe3neuye no-
3UTKBHI KNiHiYHi pe3ynbTati. Yepes 3 micAui nicna xipypriyHoro BTpy4aHHsA piBeHb 6010 y NaLieHTiB 3HU3MBCA [0
1,2 £ 0,4 6ana 3a BALL, noka3HuK 3a wkanoto AKPS 36inbwmsca o 89,0 + 2,0 6ana. OyHkuioHanbHi nokasHmkm 3a KSS
3pocnv fo 90 6anis. CepefHili piBeHb 3HVXeHHSA 600 cTaHOBYB 83 %, GyHKLiOHaNbHI MOXIMBOCTI NOAINWMANCA
B cepefHbOMY Ha 37,4 %, a CTaH nepefHboro BiaAiny KoniHHOro cyrnoba — Ha 44 %. 3HauHO MoKpalmMnaca coui-
anbHO-NcUxosoriyHa chepa: piBeHb PONIbOBUX 0OMeXKeHb Yepes di3nyHe 30POB's Ta EMOLIHNIA CTaH NigBULLUBCSA
Ha 55 i 14 % BignosigHo. BucHosku. [poTarom 3-micsuHOro Kypcy peabinitauii cuctemoto Lokomat Pro nauieHTn
NPOAEMOHCTPYBaNN BiporifHe NOKpaLleHHA Y BCiX AOCNIAXKYBaHNX chepax, Lo NiATBEPAXKYE BUCOKY ePeKTUBHICTb
i 6e3MeyHicTb 3aCTOCYBaHHA [aHOI TEXHOMOTIT Yy KOPOTKOCTPOKOBIN peabiniTauii 4na noninweHHA AKOCTI KUTTA na-
LiieHTiB Nicna apTpockonii KoniHHoro cyrno6a.

KniouoBi cnoBa: aptpockonis KoniHHOro cyrno6a; peabinitauis; po6otusosaHi optesu; Lokomat Pro; ciHapom
nepeaHboro 6010 KONIHHOMO Cyrno6a; HeMPONIaCTUYHICTb

Bctyn

TennuHomaTisi HaAKOJiHKA, IO TIPU3BOAUTH 10 CUH-
npomy nepenHboro 6osto (CIIB), € ogHum 3 Haimnomm-
PEHIIIMX 3aXBOPIOBaHb, 110 MPU3BOAUTH N0 OO0 B KO-
niHHOMY cyro6i [1, 2]. CIIb xapakTepusyeTbcsa 0o1eM y
MepeaHiil YaCTUHI KOJIHHOTO Cyriaoba (IepumareaspHOMY
abo peTpomnaresapHOMY BilIijlax) KOJIOUOTO XapaKTepy,
0e3 ippaniallii, iHOII MEPIOAWYHUM, KU MOCUTIOETHCSI
Mia yac nmpucigaHb, MiAAOMY Ta CITyCKY CXOAaMM, a TaKOX
micst TpuBajoro cuaiHzs [3, 4]. LllopiuHe miarHoCTYyBaHHS
IIOTO CUHAPOMY Cepell YOJOBiKiB, 32 BUHSITKOM BiliChKO-
BMX, CTaHOBMTH 3,8 %, y XiHOK — 6,5 % [5], 3 mommpe-

Hictio 12 % cepen 4onoBikiB i 15 % cepen xiHok [5]. Pos-
Butok CIIB ctpimMko 3poctae o 23 % y mepini 6 TUXKHIB
TicJist BTpy4YaHHs B 0Ci0, sIKi He 3aliMatoThcst MpodeciiHuM
CIIOPTOM, ITiCJISI TIEpeHEeCeHOl apTPOCKOITil KOJIIHHOTO CY-
rioba [6, 7].

Kpim 60mt0, CIIb cnpuunHse mopyiieHHsT OioMeXaHi-
Ku. BiH nmpu3BoaUTh A0 3HMKEHHST aKTUBHOCTI M SI3iB, sIKi
MepeBaXXHO BUKOPUCTOBYIOTHCSI UISI PYXY KOJIHHOTO CY-
rinoba B caritajbpHii miomurHi [8, 9]. Takox BiH BrMBa€e
Ha KiHEMAaTHKY KOJIIHHMX CYIJI00iB. 3MEHILIEHHS aMILIITy-
JIA 3TUHAHHS KOJIIHHUX cyT100iB € HaciakoM CITb mix uac
X0JIp0M Ta TigiiomMy cxomamu [10].
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[TopylieHHSI XOaW € OAHUM 3 HAMIOIIMPEHIIINX Ha-
chinkiB CITb, 1m0 xapakTepu3yeThCsi aCUMETPUYHOIO TPU-
BAJIiICTIO Ta JOBXWHOI KPOKiB, 3HWUXXEHHSIM IIBUIKOCTI
XOJIbOM Ta BiIUYTTSIM OOJIIO 32 YMOBU HaBaHTaXKEHHSI, Ha-
MIPUKJIAM Mix 9ac Oiry 4u migiioMy CXOmaMH.

Lokomat Pro — me poboTu3oBaHUi TpeHaXKep XOmu,
KA MOXHa BUKOPUCTOBYBATU JUIsl (DOpMyBaHHS Mpa-
BUJIbHOI OiOMeXaHiK1 XOAU B 1ili IpyIli MmaieHTiB. BiH mo-
€IIHY€ B c00i 0iroBy JOPiXKKY 3 CUCTEMOIO IiATPUMKU Baru
TiJla Ta €K30CKeJIeT, 1110 IPpUBOAUTHCA B aito [11]. Ex3ocke-
JIET MOXe IMATPUMYBATU PYXU HYDKHIX KiHIIIBOK IPOTSITOM
YChOTO LIMKIIy XOIM 3a 3a3fajeriab BU3HAYCHUM I11a0J10-
HowMm [11]. [TinTpuMKa €K30CKeJIeTOM MOXe OyTH pi3HOMA-
HITHOIO, JO3BOJISIIOUM BiJTbHO JOCTIIKYBaTH 3MiHM B XOZIi
KOXHOTO TallieHTa iHAUBiAyabHO. MeXaHiuHO MiaATpUMYy-
FOUM PYXM HUKHIX KiHIIBOK TTPOTSITOM LIMKJIY XOAu, po0o-
TH30BaHi TpeHaxepu xonu, sIK-oT Lokomat Pro, 3a6e3me-
YyI0Th TPEHYBaHHSI 3 BEJIMKOIO KiJIbKICTIO TOBTOPEHb YiTKO
BU3HAUYEHOI HOPMAJIBHOI XO[I1, i3 OUIBIIMM KOHTPOJIEM I1a-
TepHY Xoau (izioTepareBToOM, HixX IpU ceaHcaxX KJIaCUIHOL
¢izuuHoi peabimitauii [12]. JlocBiax HOpMaTUBHOI XOAU iH-
IyKye crelu@iuyHy A1l 3aBIaHHSI CEHCOPHY iH(hopMalliio,
sIKa MOXe BUKJIMKATH MOTOpHE (IMepe)HaBYaHHS yepes
MJIACTUYHI 3MiHU B LIEHTPaJIbHill HEPBOBIii cuctemi (Heii-
POIUIACTUYHICTD).

Mema nocnigKeHHS: TpoaHai3yBaTH pe3yJIbTaTh pea-
OiniTallifHOTO JIIKyBaHHS i3 3aCTOCYBaHHSIM POOOTUYHOTO
opte3y Lokomat Pro y mauieHTiB miciist apTpockortii KoiH-
Horo cyrino6a 3 CI1b.

Marepianu Ta meToan
Auzaiin docnidxkeHHa ma nonynayisa

Hamu mnpoBeneHo IpoCHeKTHMBHE MOOCTIMKEHHS, SIKe
BKJIIOYAJIO TaKi eTaru: 0OCTeXKEeHHsI IallieHTa 10 Xipypriu-
HOTO BTpy4YaHHs, yepe3 14 1i6, 6 TVKHIB Ta 3 Micsii micst
OIepaTHBHOIO BTPYyYaHHS.

JocimkeHHs] BAKOHAHO y MeXax qucepTaliiftHoi pobo-
™ «/liarHoCTHKa Ta OpTONeIUYHE JIIKyBaHHS YIIIKOIKEHb
MEHICKIB Ta Xpsiliia KOJiHHOTO Cyrji00a BHACTIIOK TPaBM y
BilICbKOBOCTY>KO0OBIIiB» 3a KOILUTH JIepXKaBHOTO (hiHaHCY-
BaHHS.

V nocaimkennst BkioueHo 60 oci6 i3 CITb (18 xiHok
Bikom 28,6 £ 7,0 poky Ta 42 gonosiku Bikom 38,2 + 8,0
poky). Peabinitawiiine nikyBaHHs 3a gormoMoroio Lokomat
Pro posnounHanocs 3 15-1 106U micist ornepaTuBHOIO Ji-
KyBaHHsI, BKJIIOYaJIo Kypc 3 15 ceaHCiB Ta mojajbliie CIlo-
CTEepeXEeHHs 10 3 MICSIiB Ticasi apTpOCKOMii KOJIHHOTO
cyriooa.

Kpumepii exatouenns 6 docaioxcenHs: BiK mallieHTa Bil
18 mo 50 pokiB, miaTBepAKEHE MOLIKOIKEHHSI MEHicKa 0e3
VIIKO/KEHHS IHIIMX BHYTPIITHbOCYTJIOOOBUX CTPYKTYD,
BUKOHaHE apTPOCKOIIYHEe BTPYYaHHS Ha KOJIHHOMY CY-
71001, pO3BUTOK OOJILOBUX BiMUYTTIB y IepeIHbOMY Bimmiii
KOJIIHHOTO cyrio0a Ta TeHIMHOTATisl HaJKOJIiHKa TPOTS-
roM 21 aHS Bim XipypriuHOTro BTpy4YaHHSI.

IlamieHnTn, gKi Maau CymyTHi YIIKOIXEHHSI CTPYKTYP
KOJIIHHOTO cyrjio0a 4 AMCIIa3ilo B KOJiHHOMY CYyrio0i,
OyJIM BUKJIIOUEHi 3 mociimkeHHs. Ilepen BKIOUEHHSIM 10
JMOCITIIKEHHS BCi MalliEHTU Halalu MMChbMOBY iH(DOpMOBa-

Hy 3rojiy Ha y4acTh Y AOCJIiIKE€HHi BilIITOBIAHO 1O BUMOT
Tenbcincebkoi aeknapanii (Bepcist 2013 p.) Ta YMHHOTO 3a-
KOHOJABCTBa YKpaiHU.

Yci matieHTH, BKJIIOYEHI B TOCTIIKEHHS, 3aBepIIWIIN 15
ceaHciB peaOimitamii Ha mpwrani Locomat Pro. [lami BinOy-
BaJIOCSI CITOCTEePEKEeHHSI 32 MalliEHTaMM J0 TepMiHy 3 Mics-
10i Bif XipypriYyHOro BTpYYaHHs Ha KOJIHHOMY CYyIJIO0i.

Memoou docnioxkeHHsA

Js mociimkeHHs1 BUKopucTtoByBaau Lokomat Pro
Bepcii 6.0 (Hocoma AG, Volketswil, LlIseituapis). Moro
€K30CKEJIET CKJIAla€ThCsl 3 JIBOX OPTE3iB, IO MEpeMillly-
IOThCSI TIPOTSATOM LIMKJIY XOAW B CariTaJbHIil IJIOIIMHI 3a
JIOTTOMOT OO0 JTiHIMHUX TTpUBOIB. KoJn MpUBOAATHCS B Jit0
KYJIBbIIOBI Ta KOJIiHHI cyrnoou Lokomat Pro, HuXHI KiH-
1L1iBKM yYaCHUKA HATIPaBJISIOTHCS 32 3aJaHOI0 TPAEKTOPIEIO
Ha OCHOBI PyXiB CYIJIOOIB, OTPMMAaHMX Bill 3MOPOBHUX OCiO
[12]. Pyx opTe3iB reHepy€eThCS 3a JOTIOMOTOIO iMITeJaHC-
HOTO KOHTpOJIepa, SIKUii JO3BOJISIE 3MiHHE BiIXWICHHS Bif
3aJaHol TpaeKkTopii. MexXi MOMyCTUMOTO BiIXWUJIEHHS BHU-
3HAYalOThCsl piBHEM HaBeneHHs. Iloku mali€eHT pyXa€Tb-
cs 3a 3a1aHOI0 TPAEKTOPIEI0, iIMITIETaHCHUI KOHTPOJIEp He
BTPYUYAETHCS, ajie SIK TITbKU MeXi MepeBUILYIOTHCS, 3aCTO-
COBYIOTBCSI CYIJIOOOBI 3YCWJIISI, 1IOO MOBEPHYTU HUXKHIO
KiHLIIBKY Ha3az 10 6axkaHoi TpaekTopii [11, 16, 17].

INamienTn TmepecyBaiuch y pOOOTMYHOMY OpTe3i
Locomat Pro 3 pisHMMU HajamTyBaHHSAMU MiATPUMKU Ma-
cu Tina — Big 65 10 20—10 %. TpuBasicTb 3aHITh CTAHOBU -
nmaBin 1 mo 1,5 romuau, 3—4 pa3u Ha THKICHb.

Ocnoeni emanu peabinimauii na Lokomat Pro

1. Oninka (i3sMyHMX MOKAa3HMKIB mamieHTa. Ilepen mo-
YaTKOM TpeHYBaHb OLIiHIOBaJIM CTaH Malli€HTa Ta #oro ¢i-
3WYHI MOXJIMBOCTI.

2. Ananranist nanienra. I[epen mepiyM TpeHyBaHHSIM
MPOBOIMUTHLCS 3HAMOMCTBO 3 MpMIAIoM, (iKcallisl B pyKa-
BMIISX, IITAHAX a00 peMEHSIX ISl TUIABHOTO PYXY.

3. IHnuBinyaibHe HalAIITyBaHHS MpUIaay. 3 OrjIsiay Ha
MEIUYHMI CTaH HaJallITOBYBaIu MapaMeTpu:

— piBeHb miaTpuMku Macu Tiia (BWS);

— IIBUIKICTHh XOOH0U;

— aMIUTITYa PyXy;

— HaBaHTaXXeHHS 3 ypaxyBaHHSIM OCOOJMBOCTEH Talli-
€HTA.

4. IlpoBeneHHsI TPEHYBaHHSI:

— aBTOMaTW4Ha Xoab0a: I KOHTpoJieM cuctemMu Lo-
komat Pro maiieHT mouMHae pyxaTucs y OpUpOAHiil abo
aJanToBaHili Xonb0i;

— cUMeTpUYHAa 200 aCUMETPUYHA Mporpama 3aJIeXKHO Bl
cTaHy (TpeHyBaHHSI 000X a00 OfHi€T HUXKHBOT KiHIIIBKH);

— IIBUJKICTh Ta HABAHTaXXEHHSI: MOYATKOBA IIBUIKICTh
XOIbO0M BCTAHOBJIIOBAJACS TIALLIEHTOM Yy KOMMOpPTHOMY
IIJISI HBOTO PEXUMIi, SIK paBuio 1,5 KM/Tof, 3 TOCTYITOBUM
30iabLIeHHAM BUAKOCTI 10 3,0 kM/ron. HaBaHTaxkeHHs
Ha HMKHI KiHIIIBKM MOIEIIOBAIM 3a PaxyHOK ITiITPUMKU
Macu tiza (BWS), BoHo craHoBuio B auHamii Big 100 %
(moBHa migTprmKa Macu Tina) 1o 20—10 % minTpumMKu;

— Mo0iJtizallis BizOyBajacs 3a JOIOMOIOI0 CUCTEMU PY-
XiB MpUJIaay Ta aKTMBHOI yJacTi MalieHTa, 110 CIPUSIE Bil-
HOBJIEHHIO M’$I30BOT'O TOHYCY, KOOpJMHAIllii Ta MOTOPUKH.
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5. MOHITOPUHT Ta KOPUTYBaHHS:

— y TIpolleci TpeHYBaHHSI KOHTPOJIIOIOTh aKTUBHICTbD,
PYXOBY 3JIarO/IKEHiCTh, HABAHTAXKEHHSI, IIBUJKICTb XO/Ib-
Ou TallieHTa.

6. 3aBepIlleHHS Ta aHaJTi3 pe3yIbTaTiB:

— TICJIA 3aBepIIeHHST CeaHCy MPOBOIATH OLIHKY IMPO-
rpecy i3 (ikcaii€ero IMoKa3HUKIB (TPUBAICTb CE€aHCY, Bim-
CcTaHb, 00’eM pyxiB HMXHbOI KiHLiBKA (L-ROM), cumia
M’s13iB HUxKHIiX KiHLiBoK (L-Force), piBeHb *OPCTKOCTIi
a6o oropy pyxy (L-Stiff));

— Ha OCHOBI pe3yJIbTaTiB i CTaHy MalliEHTa IJIaHYEThCS
rnojaJblila TAKTUKA peadimiTaltii.

BumiproBaHHS IMCTaHLil Ta 4acy, SKi MOXe IPOUTH
naiieHT 6e3 00Jit0, HAINpaBJeHOI CUJIM 3TMHAHHS/PO3TH-
HaHHSI Ta TOHIOMETPUYHI BUMIipIOBaHHSI BUKOHYBaJd Ha
Locomat Pro.

Cepen MeTOmiB Cy0’€KTMBHOI OIIIHKM OOJIIO y HOCIHIi-
MKeHHI BUKOPMCTOBYBAJIM IIKAJIy Bi3yaJIbHOI aHAJIOTOBOIL
ouinku 6oiio (BALLI) [18], sika mae 3Mory mali€eHTy caMo-
CTiiiHO OLIIHUTHU piBeHb 00110 Bia 0 (BiACYTHICTH 00JII0) TO
10 (mMakcuMmanbHO cuibHME Oinb), mikanu Knee Society
Score (KSS), Kujala/Anterior Knee Pain Score (AKPS) ta
Short Form Health Survey (SF-36).

[xana KSS cknagaeTbest 3 oliHKU 000 Ta (hyHKILIT
KosiHHOTO cyrjo6a. OuiHKa KOJIHHOIO Cyryio0a BUILJISIE
makcumyMm 100 GastiB /UIsl TOKa3HUKIB nianma3oHy pyxiB (1
0an Ha 5°, MmakcumyM 125°), crabinbHOCTI (MeaiaiibHa/a-
TepayibHa (15 6aniB) Ta nepentsi/3anns (10 6anis)) i 6010
(50 OaimiB) 3 BimpaxyBaHHSIM BiICTaBaHHSI B pO3TMHAHHI,
HasIBHOCTi KOHTPAKTYpH 3TMHAHHS Ta BUKPUBJICHHS (SIK-
IO BiCh HMKHBOI KiHLIiBKU < 5 a60 > 10° mpu peHTreHo-
JIoTiYHOMY 00cTexXeHHi). MakcuMainbHa oninka 100 6aniB
O3Haya€ 100pe BUPIBHSIHUM KOJIHHMIA Cyryio0 3 aMILIiTy-
J010 pyXxiB 125°, Maiixke MOBHY BiICYTHICTh MEPEIHbO-3a-
IHBOI UM MeiojaTepaabHOI HECTA0iIbHOCTI Ta BiACYTHICTh
6out0. PyHKIIIOHATbHA OLIIHKA BPAaXOBYE BiICTaHb XOIbOU
(50 GaniB) Ta migitom cxomamu (50 GaniB) 3 ypaxyBaHHSIM
BUKOPMCTAHHSI TOTTIOMiXKHUX 3ac00iB m1s1 xonpomu. Obcre-
JKeHUM, SIKUI MOXe XOIUTHU 0e3 00OMeXeHb i He Mae TIpo-
0J1eM 3 MiIiOMOM CXOJaMU, OTPUMYE MaKCUMAJIbHY OILliH-
Ky 3a migmkaioio Function Score — 100 6ais.

IIxama 60110 B IepeIHbOMY BilIijIi KOJIIHHOTO Cyriio0a
(AKPS, mkana Kysma) — e 13-IyHKTOBUIA ONUTYBallb-
HUK JJII CaMO3BiTy, SIKHMI OLIIHIOE CYO’€KTUBHI peakiiil
Ha MEeBHi Iii Ta CUMIITOMM, $IKi, SIK BiTOMO, KOPEIIOIOTh i3
CUHJIPOMOM O00JII0 B MEepeIHbOMY BiJIii KOJiIHHOTO Cy-
m1oba. Ouinka AKPS npoBoautbest Big 0 no 100 Ganis, ge
100 — mayBuIMii MoxuBuit 6an. Hvkdi 6anu BimoGpa-
JKaIOTh OUTBIINIA O1JIb Ta iHBAJTiAHICTh.

Binb y mepenHboMy Binmisli KOJIIHHOTO Cyrjioba 4acTo
MPU3BOJUTH 10 TIOPYIIEHb, SIKi CIIPUUUHSIOTH TPYIHOIIL
MPpY BUKOHAHHI aKTMBHOCTEM, 110 CTBOPIOIOTh HaBaHTa-
JKeHHST Ha KOJIIHHMI CyIJI00, TaKMX sSK OiI, MpucimaHHsI
Ta migitom cxomamu, a AKPS oniHioe 1i Buam misuibHOC-
1i. Le#t iHmexc Ma€e BUCOKY HaIiliHICTh NP MOBTOPHOMY
TECTYBaHHi Ta € LiIHHUM iHCTPYMEHTOM JIJIS1 OLIIHKM CTaHy
nauieHTa B quHamiui [13, 14]. BcraHoBieHO, 1110 YOTUPU
dopmatu mikanu AKPS MaroTh NpuiiHSATHI CTaHAAPTHI T10-
xubku BuMiptoBaHHs (Big 0,82 no 3,00), BUCOKY BHYTpillI-

H10 y3rokeHictb (oi-coef = 0,83—0,91), exkBiBaJIeHTHICTh
MiX KOpOTKOIO Ta noBrotw ¢dopmamu (r = 0,98), a Takox
TMOMIpHY Ta BUCOKY KPUTEPiaJibHY BaJliHICTh, 1110 BU-
3HA4YaeThes fiarHo3oM Jikaps: 0,92 — mwist 13-myHKTOBOT
dopmu, 0,90 — nsa nosroi popmu ta 0,90 — 1J19 KOPOTKOI
(6-iyrkTOBOI) hopmu. OrmmryBanbHUK AKPS € eexTun-
HUM iHCTPYMEHTOM eMilIeMiOJOTiYHOTO CKPUHIHTY 3 Ba-
JIITHOIO Ta HAAiHOIO OLIIHKOIO 00JII0 B MEepenHill YaCTUHI
KoJiHHOro cyrioba [15].

IHIIMM CYO’€KTMBHUM METOIOM JOCIHIIXKEHHS OyJ0
3actocyBaHHs mKaau SF-36 [19], 3a skor oLiHIOBaIU
SIKICTB XXUTTSI 0OCTEXEHMX 3a IT’IThMa OCHOBHUMMU KpUTE-
pissMU: MOOIJIBHICTb, CaMOOOCTYrOBYBaHHSI, 3BUUHI BUAN
NisUTBHOCTI, Oi1b/MUCKOMGOPT Ta TICUXOEMOLIIHHUI CTaH.
[MawieHTn 3aMoOBHIOBAJIM aHKETY /IO JIIKyBaHHS Ta ITiJ] yac
CIIOCTEPEXEHHS, 1110 JA03BOJISIJIO OL[IHUTU BIUIUB Teparii
Ha 3arajJibHe caMomo4yTTs. [HCTpyMEHT BKJTIOYA€E IIKaIU
711 i3MIHOro (byHKIIIOHYBaHHS, COLaJIbHOTO (PYHKIIi-
OHYBaHHSI, POJILOBUX OOMeXeHb uepe3 (iznuHi a00 eMo-
LiliHi TTpo0JeMHU, TICUXIYHOTO 3A0POB’sl, €Heprii, 0010 Ta
3araJlbHOro CIIpUMHATTS 300poB’si. Bucokuii 6ai Bianosi-
JIA€ KpalioMy cTaHy 310poB’sa. OnuryBaabHUK SF-36 OyB
BaJIiIOBAaHUI y MAlliEHTIB 3i cKapramu 3 60Ky OMOPHO-pPYy-
XOBOTO araparty i IMPOKO BUKOPUCTOBYETHCS B KITIHIUHII
TPaKTHUIIi.

Jns ouiHKM Ge3rexku JIiKyBaHHSI TTPOBOAMJIM MOHITO-
PUHT YCKJIAHEHb, il Yyac IKoro (hikcyBajv HETaTUBHI pe-
aKllii, 30Kpema 3arnajeHHs, iHdeKIlii, aepriyHi peakiiii Ta
TpoMOOdJIeOiT.

BukopucroByBanu fuHaMiYHUI aHai3, IKUIi 103BOJISIB
OLIIHUTHU 3MiHM PiBHS 0010, (PYHKIIIOHAIBLHOCTI Ccyrioba
Ta SIKOCTi XKUTTS TIPOTSATOM YChOTO MEPioay CIOCTepeXKeH-
Hs1 (00CTEXEHHS 0 XipypriYHOro BTpy4yaHHs, 14 ai6 micist
ornepallii, 6 THXKHIB Ta 3 Mics1Ii Tics OepaTUBHOTO BTPY-
YaHHS).

CmamucmuyHuii ananiz MPOBOIUIN 3 BUKOPUCTAHHSIM
CTaHIAPTHUX TMiaxomiB. s aHasizy BUKOPUCTOBYBAJIU
ycepenHeHi 3HauyeHHS ITOKa3HUWKIB mauieHTiB. KinbKicHi
MoKa3HUKM (cepenHe 3HaueHHs (M) Ta iloro craHmapTHe
BimxuneHHs (SD)) y mociimKyBaHUX Tpynax ITOpiBHIOBAIN
MiX c000I0 Ta B AMHAMIIli CIIOCTEPEXKEHHSI, BAKOPHUCTOBY-
1oun Kputepiii CThIOAeHTA AJIs1 HEMOB’ I3aHUX Ta 3aJIeXKHNX
BUOIpOK.

PospaxoByBaiu BiZHOCHE 3HMXKEHHSI BUPaKEHOCTI
CUMMNTOMIB (BiZICOTOK 3MEHILIEHHSI iHTEHCUBHOCTI 0O0JIIO
Ta (DYHKIIOHAJIBHOTO MOJIITIIEHHS ). AHAJIi3yBaJIu 4aCcTOTY
YCKJIAJIHEHb, SIKY TTOAABaJIU SIK BiICOTKOBE CITiBBiIHOIIIEH-
HsI BiJIl 3arajIbHOI KiJIbKOCTI Mali€HTIB.

Pesynbratn

OcHoBHi feMorpadivHi Ta JiarHOCTUYHI XapaKTepUCTU -
KU YIaCHUKIB: CepeNiHiii Bik craHoBUB 28,6 + 7,0 poKy y Xi-
HOK (18 %) Ta 38,2 + 8,0 poky y 9osoBikiB (82 %). CepenHiit
iHIeKc MacH Tila 00CcTeXeHnX cTaHOBUB 28,6 + 6,0 Kr/M2.
HajlinmomupeHilmM TUIIOM XipypriYHOro BTpY4YaHHS, SIKE
MPOBOIWIM TMalliEHTaM, OyJda apTPOCKOITiYHA pPe3eKIlist
YIIKOKEHOI YaCTMHU MeHicKa (74 %) Ta neOpuaMeHT di-
OpPO3HUX PO3POCTaHb, 110 CTBOPIOIOTH IMITIIKMEHT i3 Cy-
IJ1000BUMHM CTPYKTYpaMu (26 %). Y Tabi. 1 HaBeaeHO naHi
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100 TMHAMIKM PiBHSI 00JTIO 32 IIKajaMu 00110 Ta HyHKILIT
XBOPUX

Hamu oTpuMaHO MO3UTUBHY AMHAMIKY 0010 Y TIalli€H-
TiB, SIKi peabiniTyBasuch 3a gornomororo npwiaay Lokomat
Pro. lo nikyBaHHSI piBeHb 00Ji0 OyB BHUCOKHUM Y BCiX
rpymax (cepemHii moka3HuUK ctaHoBuB 7,0 + 1,2 Gama 3a
BAII, m1o cBiguuTh Ipo BUCOKUI piBeHb 00110). Yepes 2
TUXKHI MicIs1 orepallii BimOyBasiocsl 3HUKEHHSI piBHS 00JIIO
1m0 5,6 £ 1,0 6ana, To6To Ha 20 %, 110 XapaKTepuU3yBaio
MOMIipHY BUPaXKeHICThb 00JII0 B KOJiHHOMY cyTj100i. Yepes
6 TYKHIB IMTOKa3HWK 3HU3UBCS 10 1,8 + 0,4 6ana (Ha 74 %
BiJl TOYATKOBOTO PiBHSI), 110 BiAMOBigaI0 CTAOKOMY PiBHIO
6outo. Y mificyMKy uepe3 3 Micsili piBeHb 00JI10 3MEHILIMB-
ca 1o 1,2 £ 0,4 6ana, 1110 cTaHOBUIIO 83 % 3HIKEHHS T10-
PIBHSIHO 3 TOYATKOBUM CTAaHOM XBOPHX.

Tlepen mouyaTkoMm JIiKyBaHHSI CE€pe/Hi MOKa3HUKU CTa-
HoBusu 78,0 £ 6,2 6ana (wactuna 1) ta 60,0 = 5,3 Gana
(gactuHa 2) 3a mkanoo KSS, 1mo cBigunTh npo 3am0Biib-
HUIl cTaH (YHKLiN KoJiHHOro cyrioba. Yepe3 2 TuxkHi
MiCJIs1 BUKOHAHHS XipypriuyHOTO BTPYYaHHS 11i TIOKa3HUKU
sumsumcs 10 40 i 30 6axis (49 Ta 50 % BiamoBigHO), 11O
CBiIUMTH MPO TOCTPUiA MicasonepaliliHuii nepioa. Yepes

6 TIKHIB TIiCNI omepallii CIocTepirajaocs 3HauHe MOJIiI-
IIeHHs MMoKa3HUKiB mKamy KSS: wactura 1 — 83,0 = 2,3
6ana (+17,6 %), yactuna 2 — 80,0 + 3,2 6ana (+47,1 %).
Jlo 3 micauiB 1i mokasHuKU gocariau 90 GamiB i 3ammim-
JIMCSI CTAaOUTBHUMM, IO CBiMYUTH PO CTiliKe BiTHOBICHHS
(QYHKIIIOHATBHUX MOXJIMBOCTEM KOJIIHHOIO Cyrio0a.

3a pesynsratamu mkaaun AKPS mouyatkoBuii cepenHiii
Gan craHoBuB 68,0 £ 4,3 Gana, 10 CBIIYMIO MPO HasIB-
HIiCTb TTOMipHOIO piBHS 0010 B IMEpeaIHbOMY Bildili KO-
JIIHHOTO cyrio6a Ta meBHUX 0OMeXeHb Y (PyHKIIIOHYBaHHI
KOJIIHHOTO Cyrjio0a 10 movyaTKy JiikyBaHHs. Yepes 2 THKHI
micJist onepalilii piBeHb 3HU3UBCS A0 32,0 + 8,4 Gana, 1o
CTAaHOBUTH 3HMKEHHS Maiixke Ha 46 %. Uepes 6 TUXKHIB I1O-
Ka3HuKU Bupociu no 76,0 + 3,8 6ana (+7,1 %) BimHOCHO
ToYaTKYy JIiKyBaHHsI, a yepe3 3 Micsii — g0 89,0 + 2,0 6ana
(+28,6 %). OtpumaHi pe3yabTaTH BiZoOpaxkaloTh 3HaUHE
3MEHIIEHHS CUHIPOMY TIEPETHLOTO OO0 B KOJIHHOMY
CyT100i Ta cTiliKe BimHOBIEHHS (DYHKIIINA.

Ha puc. 1 HaBeneHo pe3yabTaTv OLIHKM SIKOCTi KUTTS
3a mkaior SF-36.

Haii6inpin BupaxkeHe IOJIMIIeHHs CIOCTepirajocs y
chepi posboBUX 00MeXeHb uyepe3 (i3uuHe 300pOB’sT Ta

Ta6nuys 1. JuHamika 0ocnidxKyeaHux NnoKkasHUKie 00 ma nicns peabinimayii 3a donomozoro npunady Lokomat Pro

KSS
Moka3Hukun BALL AKPS
Yactuha 1 YactuHa 2
Lo onepauii 70+12 78,0 £ 6,2 60,0 £ 5,3 68,0 +4,3
2 TWXKHI nicns onepaduii 56+1,0 40,0+ 74 30,0 + 6,8 32,0+8,4
6 TWXKHIB nicna onepadii 1,8+0,4 83,0+2,3 80,0 + 3,2 76,0 + 3,8
3 micaui nicnsa onepauii 1,2+04 90,0 +2,2 90,0 +1,8 89,0+2,0

Mpumimku: BALL — 8i3yaneHo-aHanozoea wkana; KSS — Knee Society Score; AKPS — Anterior Knee Pain Score.
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W disnyHe PyHKLiIOHYBaHHS
[ PonboBi 06MeXeHHs Yepe3 eMOLLIMHWIA CTaH
m EmouinHe 6naronony44s
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PucyHok 1. Pesynemamu oyiHku AKocmi >)xummz 3a wikasnoio SF-36
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eMmouiifHuii ctaH. Tak, piBeHb POJILOBUX OOMEXEHb Ye-
pe3 ¢izuune 310poB’s 3HM3MBCA Ha 70,1 % depe3 2 THXK-
Hi micig onepauii i migBuiuscs Ha 41,8 % mopiBHSIHO 3i
CTAHOM JIO TIOYATKY JIIKyBaHHS Yy KiHIli TPUMiCSIYHOTO pe-
abimiTamiiftHOTO Tepiomy. AHAIOTIYHO y cepi eMOIMHIX
o0MeKeHb ITOKAa3HUK 3MeHIIUBCs Ha 77,3 % uepes 2 THXHI
micist onepaiiii Ta 3pic Ha 13,6 % 4depes 3 Micaiti. 3HauymIi
3MiHM CIIOCTEpPIrajiv il y MmoKasHuKax (pizM4HOro (pyHKIIi-
OHYBaHHS: 1OT0 piBeHb 3HM3KMBCS Ha 9,1 % depe3 2 THXKHI
Micys1 orepallii, 3HAaYHO OOMEXWINCS pyXoBi DYHKIIIi ma-
wieHTiB. ITicast 6 THKHIB piBeHb (PYHKIIIOHATBHOCTI JOCAT
70 6aniB (+27,3 % no noyaTkoBHUX), a yepe3 3 micsaii — 90
6aiiB (+63,6 %), 1110 € BUCOKMM TTOKa3HUKOM BiTHOBJICH-
Hs1. Lo crocyeTbest piBHS 00JT10, TO 3HAUHE 3HUKEHHS (Ha
43,1 %) Bindynocs uepe3 2 THKHI, a yepe3 6 THXHIB i 10
KiHILIS TOCTIIKEHHST — 3HWXEHHS Ha 55 ta 55,2 % Biaro-
BimHo. lle cBimumMTh PO MIBUAKE 3MEHIIEHHS 00JIHOBOTO
CUHIIPOMY 1 ITOJIITIIEHHS IKOCTi KUTTs. [loka3HuKM piBHSI
€Heprii Ta eMOLIIHOTO 0J1aroIOIYYYsl 30UTBIIMIINCS BiIIIO-
BimHO Ha 40 Ta 18,4 % IMOPIBHSIHO 3 MMOYaTKOBUM PiBHEM,
1110 BimoOpaxkae cTabibHe MCUXOoJIoriyHe Ta (izuyHe Bim-
HOBJIEHHSI. 3a pe3yabTaTaMU JAOCTIKEHHSI, 3aCTOCYBaHHSI
pobotuzoBaHoi cuctemu Lokomat Pro cipusiyio 3HauHOMY
Ta CTabiIbHOMY BiTHOBJIEHHIO (DYHKIIIOHAIbHUX, TCHU-
XOJIOTIYHUX i OOJIbOBUX XapaKTePUCTUK Yy IMALli€HTIB, 110
MiATBEPIXYETHCS CEPEAHIM 3aralbHUM IMPUPOCTOM TOKAa3-
HUKIB sIKOCTi kUTTs Ha 37,4 % Big 6a30BUX PiBHIB uepes 3
Micsii peabisiTaliitHOTro mepiomy.

IIpotsarom TpenyBaabHOI Imporpamu Lokomat Pro Oymo
3apeecTpoBaHo 49 HebaXkaHUX SABUI (3yIMMHKA BHACIIIOK
CIOTHKAHHS MalieHTa, 6i1b). Yci (100 %) HeGaxkaHi siBUILA
OyJu JIETKUMU (30KpeMa, Oiib y M’s13ax abo y cyriodax).
CTyniHb Ta NPUYMHHO-HACIIIKOBUI 3B 130K HeOaxkaHUX
sBulll (n = 49) noBeneHU i OB’ A3aHUI i3 TPEHYBAHHSIM.

V BinnoBigb Ha HebaxkaHi sIBUINA 3aHSTTS Oynau Oe3-
nepepBHi y 34 Bumankax, MmonudikoBaHi y 13 Bumamkax,
NpUIMHEHI B 2 BUunaakax. 2KoaHa HeClipusT/MBa Mois He
MpU3BeJIa 10 BUXOMY 3 JOCHiIKeHHs. Maiike y BCix yyac-
HUKIB Oys10 3aikcoBaHO MpUHANMHI OTHY HECTIPUSITIIUBY
nofito (MpuYoMy y IBOX YUaCHUKIB OyJio 3ahikcoBaHO 110
LIICTh TOMilt).

3a croBaMM OiTBIIOCTI MALIIEHTIB, 3aHATTS 3 POOOTOTEX-
Hikoro 6ynmu Becenmmmu (56/60), kombopraumu (52/60), im
nomobanocs ix BimBimysaTu (60/60). 57 mauieHTiB BimMi-
TWJIH, 10 BOHU BiIUYJIU MOJIMIIEHHS. YYaCHUKH 3arajomMm
rmoroauncs, 1o yacrora (55/60) i tpusainicts (53/60) 3a-
HSITb Oy/1u BignoBigHuMU. COpOK OAMH YYaCHUK 3a3HAUYUB,
1110 BOHU MPOJIOBXWIN O HABYaHHS 3 pOOOTOTEXHIKOIO, SIK-
Ou BOHO OYJIO IOCTYTIHE.

YyacHUKM 3a3HAUYMIIH, 1110 HARKPAIIMMK YaCTUHAMU Tpe-
HyBaHb Ha Lokomat Pro Oysu iX ymocKoHaeHHsI Ta MOTHBa-
11is1, SIKy HanaBanu irpu. Haiiripimm y poboToTexHilli yuac-
HUKJ Ha3Bal TSLKKI ¥ BUCHAXIIMBI 3aHSTTS, BiICYTHICThb
MOXJIMBOCTI MPOJOBXKYBATH Ta TIepepBy B HaBUaHHI depe3
MOI3AKY/CiMeitHi 06cTaBUHM. 3arajibHa OLIiHKA, SIKY y4acHU-
KU TTIOCTaBUJIM POOOTOTEXHilli, ctaHoBmIa 8,8 3 10 GatiB.

ITonepenHiii aHaji3 e)eKTUBHOCTI BTpyYaHHS 3 BUKO-
puctaHHsaM Lokomat Pro mokasaB, 1110 Taki TpeHyBaHHS
MaJii 3HaYHUii MO3UTUBHUI BILJIUB Ha XOAbOY B KOMGbOPT-

Homy Temri Ha 10 M (r = 0,51) i xonp0y B MaKCMMaTbHOMY
temi (r = 0,60), 6-XBUIMHHMI TecT 3 Xonbooio (r = 0,60),
KSS (r =0,71), AKPS (r = 0,53), a TakoxX Mokpauiuaach
aKicTh xuTTs 3a SF-36 (r = 0,58). PesyabraTul cBim4aTh Mpo
3HAYHE TTOJIMIIEHHS OUTBIIOCTI MTOKA3HUKIB, BKIIIOYAI0UN
Jiara3oH pyxiB pyKU, CUJTY, TOBCSIKAEHHY aKTUBHICTh, BTO-
My, (Gi3UUHY aKTUBHICTb i IKiCTb XKUTTSI.

O6roBopeHHsA

Lle mocnimkeHHs TPOAEMOHCTPYBaJIO BUCOKUI MOTEH-
1iay 3acTocyBaHHsS poboTtuyHoro opreza Lokomat Pro y
peabijiTallii MalieHTiB i3 CUHAPOMOM IePEeaHbOTO OOJIIO
KOJIIHHOTO cymioba Imiciiss aprpockorii. OCHOBHUM pe-
3yJbTaTOM OYJIO 3HAYHE TOJIMIIeHHS (PYHKIIOHATBHUX
MOKAa3HMUKIB, 1110 TTPOSIBUIIOCH Y 3pocTaHHi 3HaueHb KSS i
AKPS, mo Bigmosigae BUAKOMY BiTHOBJIEHHIO PYXOBHUX
(yHKIII i 3MEHIIIEHHIO 00JTIO.

3nauenHs KSS, mo BimoOpakae 3arajbHUiIl piBeHb
(YHKIIIOHAJIBHOTO CTaHy KOJIHHOIO CYIJIo0a, 3MEHIIM-
JINCH Y TIepIIIi IBa THXKHI ITic/IsI BTpyYaHH:I, 1110 BimoOpaxkae
HasIBHICTb KJIiHIYHUX CUMITOMIB i OOMEXEHHSI PYyXOBOIi
aKTUBHOCTI y roctpuii niepioa. ITpote BxXe yepe3 6 THXHIB
MOKa3HUKU 3POCIH 10 PiBHIB, MOPIiBHIOBAHUX 3 TTOYATKO-
BumH, 83,0 = 2,3 ta 80,0 £ 3,2 Gaya BiAnoBigHO, i qOCATIIN
crabinizawii Ha piBHI MoHan 90 GaiiB yepe3 3 Mmicsli, 110
BiMOBiTae TOBHOMY (PYHKIIIOHAILHOMY BiTHOBJICHHIO.
AnanoriyHo noka3Huku mKaym AKPS cBimunim mpo 3Ha-
YHE TOJIIMIIEHHS cy0’€KTUBHUX Ta 00’€KTUBHUX aCTEKTiB
CTaHy KOJIIHHOTO CyIyIo0a.

OTpuMaHi pe3yabraTy y3TOMXKYIOThCS 3 UMCIEHHUMU
IOCTiMKeHHIMHU y 1ili ramy3i. I. Aprile Ta ciiBaBT. (2017) y
CUCTEMAaTUYHOMY OIVISIAI MiATBEPAWIN, 110 POOOTU30BaHA
peabiiTtaliisi, 30kpemMa 3a gonomMoroio cucremu Lokomat
Pro, cnpusie mBuamomMy BiTHOBJIEHHIO (PYHKIiOHAJIbHOI
30aTHOCTiI KOJIIHHOTO CyIJio0a y MAIiEHTIB 3 XPOHIYHUM
incynsrom [20]. ¥V mpoBeneHOMY MeTaaHasi3i aBTOPH ITijIi-
KPECJIWJIM, 10 3aCTOCYBaHHS POOOTUYHUX CHUCTEM II0-
3UTUBHO BIUIMBAa€E Ha IMOKAa3HUKM PYXOBOI aMIUTITYIH,
M’SI30BO1 CWJIM Ta 3JaTHOCTI 10 camocTiitHoro pyxy. Kpim
toro, J. Li Ta cniiBaBT. (2014) y cBoiii mijioTHit poOOTI miz-
TBepAWIM, 110 3acTocyBaHHsl Lokomat Pro cripusie 3meH-
IIEHHI0 00JbOBOTO CHUHAPOMY il NMPUCKOPEHHIO BilIHOB-
JIGHHSI ITiCJIsI oTepalliii Ha KOJIiHHOMY cyrjio0i [21].

Takox y cyyacHiit peabimiTamiliHiil MpakTULli poOIsSITh-
Cs BUCHOBKH 1110/10 TlepeBar poOOTU30BAHUX CUCTEM Y CTU-
MYyJISILIiT HEPBOBO-M’SI30BUX LIJISIXiB i CTBOPEHHI YMOB ISt
OibII IPUPOIHUX PYXiB, 11O IMTO3UTUBHO BIUIMBAE HA IPO-
11ecy HeiipoM’sI30BO1 MJIACTUYHOCTI i cripusie Oinbl edek-
TUBHI peiHTerpartlii micjisi TpaBM i XipypriyHUX BTpy4YaHb.
Taki naHi minTBepIXKyOTh TOTeHLian Lokomat Pro He nu-
111e y BiTHOBJIEHHI DYyHKIIii1, aje i y mpodiTakTuIli ycKiIa-
HeHb uepes rinorpodiro M’s3iB i cnadkicts. Lle ocobanBo
aKTyaJIbHO JUIS MAIEHTIB i3 TpaBMaMM Ta IiCJIsSIOTIepalliii-
HUM TIepioIoM, KOJIM PAHHE 11 aleKBaTHE HABAHTaXKEHHS €
BUPpILIAJTbHUM (haKTOPOM JISI 3aI00iraHHS YCKIaTHEHHIM
i IBUIOTO BiTHOBJIEHHS.

He3sBaxarouu Ha MO3UTUBHI pe3yJbTaTy, BaXJIMBO Bpa-
XyBaTU 0OMEXKEHHSI HalllOro A0C/iIKeHHs . 30KpeMa, HeBe-
JIMKa YUCEJIbHICTh BUOIPKU U BiACYTHICTh JOBrOCTPOKOBO-
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TO CIOCTEPEXKEHHSI 0OMEXYIOTh y3araJbHEeHHSI OTpPUMaHMX
JaHuX. BupimajbHUM acnieKTOM € TaKOX iHIWBiTyaJbHi
0COOJIMBOCTI MAlli€HTIB, SIKi MOXYTb BILJIMBATH Ha IIBU/I-
KiCTh i CTYIiHb BimHOBJIeHHs. KpiM TOro, BUKOprCTaHHS
pOOOTOTEXHIKM MOTpedye 3HAYHUX PECypCiB, IO MOXKE
0OMEXUTH ii 3aCTOCYBAHHS Y IIMPIIOMY KITiHIYHOMY KOH-
TEKCTi Yepe3 BUCOKi BUTPATH i MOTpeOy y KBali(hiKOBaHOMY
MepPCOHAII.

VY KOHTeKCTi e(eKTHBHOCTI pOOOTHM30BaHOI peadisi-
Tawil BeJuKe 3HaueHHs Mae pochiimkeHHss C. Korczynski
Ta criBaBbT. (2024), sIKi TpOIEeMOHCTPYBAIH, 1110 POOOTU30-
BaHe TPEHYBaHHS XOAbOM MOXKE 3HAYHO MOJIIIIUTH (DYHK-
iOHAJIbHI MOXJIMBOCTI MALIEHTIB i3 Pi3HUMU YpakKeHHIMU
HWXKHIX KiHIIiBOK, BKJIFOUYAIOUM MAIi€HTIB i3 YIIKOIXKEH-
HSIM CIIMHHOTO MO3KY [22]. ABTOpM IiIKpeCIOI0Th, 110
aBTOMATHM30BaHi cucTeMH, SIK-0T Lokomat Pro, 3aGe3me-
YyIOTh TOYHE PETyIOBaHHSI HABAHTAXEHHS 11 TIOBTOPIOBA-
HICTh pyXiB, III0 CHPUsE OLIBII IIBUIKOMY BiTHOBJICHHIO
(YHKIIH, 3MEHIIIEHHIO 0O0JII0 Ta MiABUIIEHHIO MOTHUBALIil
Mali€eHTIB 00 aKTMBHOI peaOinitalii. BpaxoByrouu Haiiri
pe3yJbTaTH, SKi 1eMOHCTPYIOTh 3HAUHE MOJIMIIEHHS MOo-
Ka3HUKiB (DyHKIIIOHAJILHOTO CTaHY BX€ Yepe3 KiJlbKa THX-
HiB IicJs1 MoYarky peaOinitalii, MOXHa OiATH BUCHOBKY
Mpo Te, 1110 3aCTOCYBAaHHS POOOTUYHUX CUCTEM MOXE OYyTU
e(eKTUBHUM IHCTPYMEHTOM JIJII TIPUCKOPEHHS BiHOB-
JIEHHS U TIABUILEHHS SIKOCTi XXUTTS Malli€eHTIB 3 pi3HUMU
dopMamMu ypaxkeHb KOJiHHOro cyriob6a. Lli mani mimcum-
JIIOIOTH i/1e10 PO HEOOXiTHICTh IMPOKOTO BIIPOBAIKEHHS
POOOTOTEXHIYHNX METOAUK y CYJacHi pealdimiTamiiiHi mpo-
TOKOJIM, OCOOJIMBO Yy BUIAAKaX, KOJM TPAAULIiiTHI MiaX0au
HE Jal0Th JOCTaTHHOTO e(heKTy a00 MOTPEOYIOTh TPUBAJIOTO
yacy ISl HOCSITHEHHSI OaXKaHUX Pe3y/IbTaTiB.

Kpim Toro, pesyabraTd CHUCTEMAaTUYHOIO OIJISIIY
M.M. Hu i cniBaBt. (2024), xoua i1 c(poKycOBaHOTO Ha
3aCTOCYBaHHI poOOTM30BaHOI XOApOM y pealimitallii ma-
LIIEHTIB MiCJIS 1HCYJBTY, MAlOTh BaXJIMBE 3HAYEHHS W TS
MAli€EHTIB 3 YPaXXeHHSIMU KOJIHHOIO Cyrjaoba. Y iXHbOMY
JMOCITIIKEHHI TAKPECTIOEThC, 1110 pOOOTH30BaHA TepalTist
CTIpUSIE HE TiIBKU BiHOBJIEHHIO HABUYOK XONIbOM, aye i
MOJITIIIEHHIO M’S1I30BO1 CUJIM, PiBHS CTaOiIbHOCTI Ta KO-
OpAMHALIil pyXiB HIDKHIX KiHIiBoK [23]. Lli maHi 1oBOAsTH,
o poOOTU30BaHI CHUCTEMU MAalOTh YHiBepCaJbHUU I10-
TeHLIiaJ IS BiMHOBJIEHHSI MOIIKOMKEHUX CTPYKTYp HIr Ta
KOJIiH Y IIIMPOKOMY CITIEKTPi HEBPOJIOTIUHUX Ta OPTOIECINY -
HUX 3aXBOpIOBaHb. Y HaIIOMY OOCJiIKEHHi IIi TepeBaru
MiATBEPIXYIOTHCS 3HAUHUM MOJIMIIEHHSIM SIKOCTi XKUTTS
i GYHKIIOHAJTBLHOTO CTAHY MALIIEHTIB i3 CUHIPOMOM Iepe-
JTHBOTO O0JTI0 KOJIIHHOTO CYT100a BXXe yepe3 KiJlbKa TUXKHIB
3aCTOCYBaHHSI POOOTMYHMX OPTE3iB; BOHU JIOBOASTH, 11O
MeXaHi3MU HelpoM’sSI30BO1 INIACTUYHOCTI Ta ITOJIITIIIEHHS
PYXOBMX HAaBUYOK, orucaHi y pooorax M.M. Hu i criiBaBr.,
€ aKTyaJbHUMU i IJIs1 opToneAnyHuX maroioriii. Lle Bim-
KPHMBA€E MEPCTIEKTUBU 151 OUIBII IIMPOKOTO 3aCTOCYBAHHS
POOOTOTEXHIYHNX METOAUK Y paMKaX KOMILIEKCHOI peadi-
JIiTallii, 1110 BKJII0YAE BiTHOBICHHS (DYHKIIIM HMKHIX KiHIIi-
BOK TIiCJIs OPTONEANYHUX i TPABMATUYHUX YIIKOIKEHb.

PesynbraTti Halloro MOCTiIKEeHHS JEMOHCTPYIOTh 3Ha-
YyIIIi MOJIIIIEeHHST 6araTboX MOKa3HUKIB SIKOCTi KUTTSI Ma-
LIEHTIB TicIst 3acTOCYBaHHSI poOOTUUHUX opTe3iB Lokomat
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Pro. 3okpema, BXe yepe3 2 THKHI ITiCJIsI oTlepallii CriocTepi-
rajiocsi CyTTEBE IMiIBUILIEHHS PiBHIB (hi3MYHOTO Ta COLliasb-
HOTO (hYHKIIIOHYBaHHSI, a TAKOX €MOIIiiTHOTO OJ1aroroayy-
Ysi IOPiBHSIHO 3 MOYaTKOBUM cTtaHoM. Lli maHi cBimuaTh rnpo
IIBUOKY agallTallilo i MO3UTUBHUI BIUIMB peabiTiTaiiiHol
IporpamMy Ha IICUXOJIOTIYHUI i (hi3ioNOTiYHMII CTaH ITalli-
eHTiB. [lomiOHi pesynsratu Oyiau 3agdikcoBaHi y podoTax
1. Aprile Ta criBaBT. (2017), sIKi iATBEPAXKYIOTh, 1110 3aCTO-
CyBaHHsI pOOOTOTEXHIYHUX CHUCTEM CIIPUSIE MOJIMIIEHHIO
SIKOCTi XKMTTS Ta IIBUALIOMY TOBEPHEHHIO 10 aKTHBHOTO
CITOCO0Y KUTTS y MALIEHTIB i3 posnagamu xoau [20].

Ha 6-i1 THzKIeHb CITOCTepeXXeHb MOKA3HUKU (hi3UIHOTO
(yHkuionyBaHHs 3pociu g0 70 6aiiB (3 55), couiaabHOTO
dynkuionysanHs — mo 75 6anis (3 60), emoriiitHoro 6Ja-
rornojyqusi — 1o 72 6ainis (3 50), 110 BiATNOBiTa€E TeHACH-
ii crabiimizamii Ta IMOJAJBIIOrO BimHOBJIEHHS. Baxkiauso
3a3HAYMTH, 110 BXe Ha LIbOMY €Talli OiIbIIiCTh MAlliEHTIB
MOBiZOMJISIIIA TIPO TTOJIIMTIIEHHS SIKOCTI KUTTS i 3MEHILIEeH-
Hs 60110 (3 60 10 55 GaiB), 110 € KPUTUIHUM (HaKTOPOM
IIJIS MOTHUBALIl 10 MOJAIBIIMX peadlliTalliiiHUX 3aXOMdiB.
Lli naHi y3romxyoThes 3 BUCHOBKaMM M. Brave Ta criiBaBT.
(2023), sIKi MiaKpecIoTh, 10 3aCTOCYBaHHSI POOOTU30-
BaHWX CHUCTEM MMO3WTUBHO BIUIMBAE HA TCUXOJOTIYHUIA
CTaH i MOTMBALIiIO MALIEHTIB y Tpolieci peadiniTaltii [24].

HaiiGinbin 3Hauyii pesynsratd Oyau 3adikcoBaHi ye-
pe3 3 Micslli micyist BTpy4aHHsI, KOJU TTOKa3HUKW TOCSTIIN
84 6aniB y diznuHoMy yHKIIIOHYBaHHi, 78 OajiB y colli-
ampHOMY i 70 6auiB y ctaHi 3mopoB’s. Lle migTBepaxye 1oB-
TOCTPOKOBY €(eKTUBHICTb 3aCTOCYBaHHSI POOOTOTEXHIKM
y IPUCKOPEHHI BiTHOBJIEHHS i MiABUINEHHI SIKOCTi KUTTS
(A. Yildiz ta cmiBaBT. (2024)) [25]. B3aeM03B’130K Mix
MOJIIMIIEHHIM (DYHKIIOHAJIbHUX i XXUTTEBUX MOKAa3HUKIB
MATBEPIKYE, 110 KOMIUIEKCHMIA MiAXig Ao peadimiTauii,
10 BpaxoBye (i3MUHMI Ta TICUXOJIOTIYHUI aCIMeKTH, €
KJIIOYOBUM JIJISI IOCSITHEHHSI CTAJIMX pe3yJIbTaTiB.

Kpim Toro, 3rizHo 3 mochuimkeHHsiMu H. Nedergard
Ta cniBabT. (2023), 3acTocyBaHHSI pOOOTOTEXHIYHUX CUCTEM
CIIpUSIE 3HMKEHHIO CTpaxy mnepes QisuIHUMU HaBaHTaXKeH -
HSIMU Ta MOJIMIIIEHHIO eMOILITHOTO CTaHy, 110 € BUPIIIAJIb-
HUM TS TTiABUIIIEHHST MOTHBALLil Ta TOBFOTPUBAJIOTO YCITiXy
peabinmiTauiitHux 3axoaiB [26]. BpaxoBytouu 11i gaHi, MOXHA
JATY BUCHOBKY PO Ba>KJIMBICTh IIIMPOKOTO 3aCTOCYBAaHHS
pOOOTOTEXHIKM y peabiliTalliiHUX mporpamMax IJjisl IigBU-
LIEHHS SIKOCTI XXUTTS i MpOo(iTaKTUKN YCKIaTHEHbD.

Oomenxncenna 0docaioncenns. JIOCHIKEHHS Mae HU3-
Ky 0OMexXeHb, SIKi CJIiJl BpaXxOByBaTH IIiJl Yac iHTepIipeTallii
OTPUMAaHMX De3yJbTaTiB. 30Kpema, B aHajli3 He BKJIOYa-
JIM TALi€HTIB i3 MOIIKOKEHHSIMU CYIJIOOOBOro Xpsiilia,
KarCyJIbHO-3B’SI3KOBOTO arapaTy KOJIIHHOIo cyrjioba, oc-
teoaptputom II—IV ct. 3a Kellgren-Lawrence, nucruiasiero
KOJIIHHMX CYTJIO0IB, 1110 0OMEXKYE MOXKIIMBICTD IMOIITUPEHHS
pe3ysbTaTiB Ha TsKKi (hopMu 3axBoproBaHHs. BubGipkosa
BiKoBa Kateropis (18—50 pokiB), sika Oyia ImpoaHajizoBaHa
B JIOCJT/KEHHI, TAKOX HE J03BOJISIE MNIATH OCTATOYHUX BU-
CHOBKIB 110710 €()eKTUBHOCTI TepaIlii y Malli€HTIB CTapIIOro
Biky. llle omH1M 0OMEXXEeHHSIM € BiTHOCHO KOPOTKUIA TEPMiH
CIIOCTEPEXKEHHSI, SIKUiA He TepeBulllyBaB 3 MicsuiB. Lle He
JTO3BOJISIE 00’ €KTUBHO OLIIHUTYU JOBFOTPUBAITY e(DEKTUBHICTh
1 0e3MeYHiCTh AOCIIKYBAaHMX METO/IB JIIKyBaHHSI Ta pU3UKiB
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pos3Butky CI1b y BinnaneHomy niepiomi. JI1st ocTaTOUHMX BU-
CHOBKIB HEOOXiIHi MacIITaOHi MPOCIEKTUBHI JOCITiIKEHHS
3 yHi(hiKOBaHUMU TIIXOTAMU [I0 JIIKYBaHHS, YiTKUMU KpU-
TEPisIMU OILIIHKM Ta JOBrOTPUBAJIMM IE€PIOJOM CITOCTEpe-
KeHHs. JIomaTKoBi ITOCTIKeHHST MalOTh OyTH CIIPSIMOBaHi
Ha BU3HAYEHHS ONTUMAJIbHOI €KCIO3MIIii, iHTEeHCUBHOCTI Ta
TPUBAJIOCTI 3aHSTH Y XBOPUX 3 CUHIPOMOM IIepeIHbOTO 00-
JIIO TICJIS apTPOCKOIIii KOJIIHHOTO Cyryioda 3a YMOBU BUKO-
pucTaHHs poboTu3oBaHUX opTe3iB Lokomat Pro.

BucHoBKuM

3actocyBaHHs1 cuctemu Lokomat Pro mist peaGinmitantii
MAalli€EHTIB IMiC/sT apTPOCKOMil KOJIHHOIO Cyryioda CIpusi-
JIO cTabiTbHOMY BiHOBJICHHIO Ta TOJIMIIEHHIO (DYHKIIi-
OHAJIBHOTO CcTaHy nauieHTiB. CepenHiil piBeHb 3HUXKEH-
H$ 6OJII0 CTAHOBUB OJIM3BKO 83 %, a piBeHb MOJITIICHHS
(GYHKIIOHATLHUX MOKA3HUKIB — mpubausHo 37,4 %. Ta-
KOX BIIMIiY€HO TIOJIMIIEHHS SKOCTI XXWTTS TMAalli€HTIB,
IO IMOTBEPIKYETHCS CePeIHIiM 3POCTaHHSM ITOKAa3HUKIB
3a mkanoro SF-36 mpubnusno Ha 58 %. Lle cBiguuTh mpo
3HAYHE TOJIMIIeHHs (i3MYHOIO CTaHy, PiBHS aKTUBHOCTI
Ta TMCUXOJIOTiYHOro OJ1aromoayyysi, 110 BIUIMHYJIO Ha 3a-
TaJIbHE MOJIMIIEHHS XUTTS i1 BiTHOBJIEHHS COLliaIbHOI aK-
TUBHOCTI MALiEHTIB Y KOPOTKi CTPOKM peadiiiTarllii.

3acrocyBaHHsi Lokomat Pro € ehekTBHUM, Oe3MeUHUM
i CTabLTBbHUM CITOCOOOM TIOJIMIIEHHSI CTaHY MAalliEHTIB 3
CUHAPOMOM TEPeIHbOr0 OOJIIO TTiCJIsl apTPOCKOITil KOMTiH-
HOTO cyrio0a B KOPOTKi CTPOKM peadiiTarlii.

Konduikr inTepeciB. ABTopu AeK/IapyOTh BiICYTHICTh
KOH(DIIKTY iHTepeciB Ta (piHAHCOBOI 3alliKABICHOCTI IIif
yac JOCiIXKeHHS Ta HATIMCAHHS CTaTTi.

Indopmania npo dinancyBaHHs. [1OCTiIKEHHS BUKO-
HYBaJIOCh Y MeXax aucepTailiiiHoi podotu «OpTonenny-
He JIIKyBaHHSI XBOPUX 3 «CHUHAPOMOM MEPEIHbOIO OOJIHO»
BHACJIIIOK TeHAMHONATIi HaKOJiHHMKA, 110 BUHUK TiCJIsI
apTPOCKOITil KOJIHHOIO Cyriaoba» 3a KOIUTU Iep>KaBHOTO
¢iHaHCyBaHHSI.

Buecok aBTopiB. [epacumenko C.1., [Tonymsax M.B., Tepa-
cumeHKO A.C. — KOHIIETILIS Ta JU3aitH JOCIIiIKEHHS, aHaITi3
OTpMMaHUX TaHNX, KOperyBaHHS TeKCTy; badko A.M. — cTa-
TUCTUYHA OOpOOKa Ta aHajli3 OTpMMaHMX JaHMX; [pomam-
cbkuii B.B. — BinOip naiieHTiB, mpoBeaeHHs peadiTiTaliitHol
nporpamMu, aHali3 JaHUX JiTepaTypy, KOPeryBaHHSI TEKCTY;
IOpuxk O.€. — po3pobka peadiniTaliiiHOI MporpaMu.
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A. Gerasymenko, O. Yurik, S. Gerasymenko, M. Poluliah, A. Babko, V. Hromadskyi
SI “Institute of Traumatology and Orthopedics of the NAMSU”, Kyiv, Ukraine

Rehabilitation of patients with anterior knee pain syndrome after arthroscopy using
robotic orthoses: clinical efficacy of the Locomat Pro device

Abstract. Background. Robotic training and rehabilitation is a
field of research that aims to understand and expand patient reco-
very using robotic orthoses. The purpose was to analyze the results
of rehabilitation treatment using the Lokomat Pro version 6.0 (Ho-
coma AG, Volketswil, Switzerland) in the rehabilitation of patients
after knee arthroscopy with anterior pain syndrome using clini-
cal and instrumental assessment of the knee joint. Materials and
methods. Thirty-four patients with anterior knee pain syndrome
(18 women, 28.6 £ 7.0 years old, and 42 men, 38.2 + 8.0 years old)
were examined. The patients walked in the Locomat Pro robotic
orthosis with different settings of body weight support, from 65 to
20—10 %. A multivariate analysis of clinical parameters was per-
formed, including pain level according to the Visual analog scale
(VAS) and the Anterior knee pain scale (AKPS), functional char-
acteristics of the joint according to the Knee Society Score (KSS),
quality of life according to the SF-36 scale, as well as the duration
of patient recovery and the incidence of complications. Results. It

has been found that rehabilitation of patients with robotic orthosis
Lokomat Pro yields positive clinical results. 3 months after the sur-
gery, the level of pain in patients decreased to 1.2 £+ 0.4 points on
the VAS scale, and the AKPS score increased to 89.0 + 2.0 points,
the functional indices (KSS scale) increased to 90 points. Overall,
the average pain reduction was 83 %, the functional capabilities im-
proved by an average of 37.4 %, and the condition of the anteri-
or knee joint by 44 %. Additionally, the social and psychological
spheres improved significantly: the level of role restrictions due to
physical health and emotional state increased by 55 % and 14 %,
respectively. Conclusion. During the 3-month rehabilitation course
using the Lokomat Pro system, patients demonstrated significant
improvement in all areas studied, confirming the high effectiveness
and safety of this technology in short-term rehabilitation to en-
hance the quality of life for patients after knee arthroscopy.
Keywords: knee arthroscopy; rehabilitation; robotic orthoses; Lo-
komat Pro; anterior knee pain syndrome; neuroplasticity
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Keawa B.I1., Jlesuybkuii A.®., YopHuii B.C., Jluxoditi B.B.

HayioHanoHuii meduyHul yHieepcumem imeHi 0.0. bozomonvys, m. Kuie, Ykpaina

CyuyacHi TeHAeHL il BiAHOBNIEHHA
CTaTNYHUMX crtabinisaropis
npu BUBNXaX akpoMianbHOro KiHuA Knounyi
(ornap niteparypn)

Pe3stome. AkmyanbHicme. NTOMa YacTKa BUBUXIB aKpOMiaflbHOMO KiHLA KloumnUi CTaHOBUTL A0 26 % Big Tpas-
MaTUYHUX BUBMXIB anapaTty pyxy Ta onopu Ta go 10 % — Bif TpaBMaTUUYHMX ypaxKeHb y AiNAHUI N1e4YoBOro no-
Aca. OnepaTrBHi BTPyYaHHA, HanpasneHi Ha BiAHOB/IEHHA 3B'A3KOBOro anapaTy, BK/OYaloTb Pi3HOMaHITHI BUAM
NNacTrKK, WO BiAPI3HATbCA AK 3a XapaKTepoM TPaHCMIaHTaTiB, TaK i 3a nokasisaui€to: a) HagnNIe4oBO-KIOUNY-
HUI KOMMNeKc; 6) A3b060MNoAiIGHO-KNOUMUYHII KOMIIEKC; B) MOELHAHHA ABOX nornepepHix. Yepes aHaTomMo-6io-
MeXaHiuHi 0COBNMBOCTI HaZANNEUOBO-KIIUMYHOIO Cyrioba i HasBHICTb MPOTUNEXHMX MOMAAIB Ha CTabinizytouy
ponb 3B'A3KOBOro anapaty 6yno po3pobneHo  ynpoBaaKeHo noHag 150 pekoHCTPYKTUBHO-BILHOBOBaNbHUX
BM/IMBAE Ha KiHUEeBi pe3ynbTaTn. EKcneprmeHTanbHi fOCNiAXeHHA HanpaBieHi Ha BU3HaYeHHA NMTOMOI Baru cTa-
TUYHUX cTabini3aTopis, a TaKOX IXHIX CKNaAoBKX Y 3abe3neyeHHi pisHOMIOWMNHHOI dikcaLlii akpomianbHOro KiHuA
Koy, Wo cNyrye niArpyHTAM Afia po3pobKy HOBITHIX i YAOCKOHaNIEHHS iCHYIOUMX CMoco6iB BiAHOBNIEHHA MO-
LUKOAKEHMX 3B'A30K HaZMIeuyoBO-KIIUMYHOTO cyrnoba i 3abe3neuntb NigBULLEHHS PiBHA MO3UTUBHUX pe3ysnbTa-
TiB. Mema: npoBecTy aHani3 cyyacHVX cnocobiB onepaTyBHOrO NiKyBaHHA BUBUXiB akpOMianbHOro KiHLA Koy
[N BiHOBNIEHHSA CTAaTUYHKX cTabinizatopis. Mamepianu ma memodu. [NpoBefeHo aHani3 nitepaTypHUX Axepen
3 BUKOPUCTaHHAM 6a3 faHnx PubMed Ta Embase 3a KniouoBrMY CNOBaMM «BUBMX», «<aKPOMIaNbHWI KiHELIbY, «K0-
unuA», «CTaTUYHI cTabinizaTopu», «PEKOHCTPYKTUBHI onepauii». Pesynemamu. Cknafosi HafnneyoBo-Ka4my-
HOro i A3b060MoAIGHO-KNIUMYHOTO CTabiNi3ylurX KOMMIEKCIB MaloTb CBOI aHaTOMO-6ioMexaHiuHi BNacTUBOCTI,
a iXHA crHeprivHa fis 3abe3neyye NpUpPoaHy cTabinbHicTb cyrnoba. OnTrManbHe BifHOBMIEHHA CTabinbHOCTI Npur
X MOLUKOZKEHHI MOXNBE NULLE NPY PEKOHCTPYKLIT 060X CTaTUUHMX 3B'A3KOBUX KOMMEKCiB. BucHoKu. CTaTiyuHi
cTabinizaTopu 3aranom i ix CKNagoBi 30KpemMa XapaKTepusylTbCA CyTTEBUMMU aHATOMIUYHMU 11 GYHKLiOHanbHUMN
ocobnueocTamu. NpupogHa cTabinisalia HaaNIeYoOBO-KMUYMYHOIO Cyrioba 3abe3neyyeTbes iX CUHePriyHO B3a-
eMofi€lo, WO € NiAIPYHTAM ANA po3poOKY 1 yNpoBafKeHHA onepaTrBHUX BTPyYaHb, 00CAT AKMX BKIOYAE BiAHOB-
JIEHHS HAANEYOBO-KIMIOUNYHUX i KITIOUNYHO-A3b06OMOAIGHNX 3B'A30K.

KniouoBi cnoBa: ornsg; BUBMX akpOMiabHOTO KiHLA KIOUNL; CTaTUYHI cTabinizaTopu; peKOHCTPYKTUBHI onepa-
LiT; BioMexaHiuHi JoCniAXKeHHsA

Bctyn

TTuroma yacTka BUBMXiB aKpOMiaJIbHOTO KiHIIsI KITIOYM -
i (AKK) cranoButs 10 26 % Bix TpaBMaTUIHUX BUBUXIB
amapary pyxy Ta ornopu Ta 10 10 % — Bim TpaBMaTUYHMX
ypaXkeHb y AUISIHIII TJIe4oBOro mosica [1—3].

HanmnneuoBo-kmoununuii  cyrnmo6 (HKC) anaromo-
0OiOMEXaHiYHO XapaKTepU3YEThCSl IIiCTbMa CTYIEHSIMU
cBoOonM. Y 3abe3ledeHHi Moro cTabiabHOCTI BaXKJIUBY
POJb BiAIrparoTh: KarcyJia, BHyTPilIHbOCYTJIOO0BUIA TUCK,
HaAIJIEYOBO-KIIOYNYHUN 1 J13b000NOAI0HO-KIIOUYNYHUN
KoMmIuiekeu [4—7].

[MomkomkeHHsST 000X CTATUYHUX CTA0ITI3yI0UNX KOMIUIEK-
ciB xapakrepusyetbes sk [11—VI tun 3a Rockwood a6o 111 Tun
3a Tossy i TOTpeOye BiTHOBJIEHHSI 3B’13KOBOTO arapary [7, 8].

OnepaTuBHI BTpyYaHHsI, HampaBJieHi Ha BiIHOBJIEH-
HSI 3B’SI3KOBOTO arapary, BKJIIOYalOTh Pi3HOMAaHITHI BUIN
TUTACTUKM SIK 3a XapaKTepoM TpaHCIUIAHTATiB, TaK i 3a JIo-
Kalli€o: a) HaAIJIEYOBO-KIIOUMYHUIN KOMILIEKC; 0) I3b0-
0OMNOMiIOHO-KIIIOUMYHUI KOMILJIEKC; B) TMOEIHAHHSI JBOX
nornepenHix [8, 9].

Yepes aHaToMo-0ioMexaHiYHi 0COOIMBOCTI HAATJIEYOBO-
KJIIOUMYHOTO Cyr1o0a i HasiBHICTh MPOTUJICKHUX MOTLJISIIIB
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Ha cTabii3youy pojib 3B’I3KOBOTO arnapaty 0yJio po3pobiie-
HO i1 ynpoBamkeHo 1oHaf 150 peKOHCTPYKTUBHO-BiTHOB-
JIIOBAJILHUX CITOCOOIB, 110 TIPU3BOAMUTL 10 Cy0’€KTUBI3allii
X BUKOPUCTAaHHSI, BTPATU CUCTEMHOTO TIi/IXO/1y i HEeTaTUBHO
BIUIMBAE Ha KiHLEBI pe3yabratu [10—14].

Yce Bule3azHaueHe 3yMOBITIOE MOTPEOY B MOJATBILIOMY
aHali3i 1 BU3HAUEHHI ONTUMAJIbHUX ULUISIXIB BiIHOBIIIO-
BaJIbHUX OIIEpPaTUBHUX BTPyYaHb 3 METOIO PEKOHCTPYKIIil
MOIIKOIXXKEHUX 3B’ 130K, 1110 MOKPAIIUTh KiHIIEBi pe3yabra-
TH JIIKyBaHHSI.

Mema: npoBecTy aHaJIi3 CydaCHUX CITOCOOIB ONepaTuB-
HOTO JIIKyBaHHSI BUBMXiB aKPOMIaJIbHOTO KiHIISl KJTIOYUILII
JIJIS1 BIIHOBJICHHSI CTaTUYHUX CTa0i1i3aTOPiB.

Marepianu Ta meToan

JaHuii aHasi3 TPOBOAMIM 3a 3araJibHONIPUIHATUMU Ha-
cranoBamu Preferred Reporting Items for Systematic Reviews
and Meta-analysis (PRISMA) Guidelines [15]. ITomyk mi-
TepaTypHUX JKepell IPoBoAMBCS B 0azax maHux PubMed ta
Embase 3 2018 mo 2024 pik 3a KIIOUOBUMU CIOBaMU: «BU-
BUX», «aKPOMIaJIbHUI KiHEIb», «KITIOUMLIS», «CTATUYHI CTa-
OinizaTopu», «peKOHCTPYKTUBHI onepaliii» (dislocation, acro-
mial end, clavicle, static stabilizers, reconstructive surgery).

Kpumepii éxatouennsn: 1) IV=VI Tunu nouikoaxeHHs 3a
Rockwood i 111 tun 3a Tossy; 2) BiTHOBJEHHS 3B’513KOBOTO
anapaty HKC aBt0-, amorpaHcIiaHTaTaMM ab0 CHHTE-
TUYHUMM MaTtepiajaMu 3 pisHUMU Turiamu ikcailii, 1110
BiIPI3HSIIOTBHCSI 32 CTPYKTYpolo i ¢hopmoto; 3) cTarti, 110
BKJTIOUAIOTH Pe3YJIbTaTH eKCIepUMEHTATbHUX i KITIHIYHUX
JOCITIIKEHb.

Kpumepii eukarouenns: 1) I—111 Tunmm nomkomkeHHs 3a
Rockwoodil—11 3a Tossy; 2) iHHOBalliliHi peKOHCTPYKTUBHi
crocoOu 06e3 HaJIeXKHOTO CTYMNEeHS JOKa30BOCTi.

AHaJi3 BiniOpaHoi JiTepaTypy NMpOBOAWIN 3 BUKOPUC-
taHHsIM RStudio (https.//www.rstudio. com). Pobova cxema
BiIOOpYy JliTepaTypHUX JKepes, sIKi BUBYAIW, MOJaHa Ha
puc. 1.

Pe3ynb'ra'rv| Ta OGTOBOPEHHH

[Ticna Bimbopy mKepe JiTepaTypH, sIKi mogaHi B TaoI. 1,
MPOBENCHO IX AeTaJbHUI aHaIi3.

S. Kurata ta cniBaBT. (2022) BUSIBUIU, IO MPU PO3Ci-
YyeHHi 3B’5130K, Kancyiau i nucka HKC BepxHe 3MillleHHS
craHoBWIO (0,3 MM, TIpU MOILIKOIKEHHI TparelienoaioHol
3B’SI3KM — 6,5 MM, TIPH YIIKOIKEHHI 000X KOMITJICKCIB —
10,7 mm. Po3stuH 3’130k HKC i Tpaneuienonionoi 38’s13ku
BUKJIMKAB 3HaYHY (DPOHTAJIbHY HECTAOLIbHICTh He3aJIeXKHO
BiJl p0o3pi3y KOHOIAHOI 3B’s13KM [16].

D. Morikawa ta cniBaBT. (2020) BCTaHOBWIM, 11O TIpU
HEYIIKOIKEHUX I3b00OITOHIOHO-KIIIOUNYHIX 3B’sI3Kax
sarporoHoBaHuii cnocio ACLC (77,1 %) xpaiie BigHOB-
JTIOBAB 3aIHIO POTaLiiiHy CcTabiIbHICTD, HiX Koci (35,3 %),
riepenHi (48,5 %) i X-monioni (23,0 %) 6pexetu (p < 0,001;
p =0,002; p <0,001). Criiixa 3aaHs1 HeCTaOiIbHICTh aKPO-
MiaJbHO-KJIIOUMYHOIO Cyrjoba Oynaa 3apeecTpoBaHUM
YCKJIAAHEHHSIM ITiC/IST 130JIbOBAHOI 13bOOOIOAIOHO-KITIO-
YUYHOI peKOHCTpYKILii. PekoHcTpykitist ACLC 3 nepmasib-
HUM aJIOTPAHCIJIAHTATOM Kpallle BiIHOBWJIA HAaTUBHY 3a-
JTHIO pOTalliiiHy CTaOiIbHICTh, HiX iHIIIi criocoou [17].

FE Dyrnata cniiaBrt. (2018), BUBUat0ouu KpyTHUI MOMEHT
OIOpY TIPU KarlCyJOTOMii Ta TOCJiIOBHOMY TepeciueHHi
000X KOMIUIEKCIB CTATUIHMX CTa0iIi3aTOpiB, 3p00OWIN BU-
CHOBOK, IO 3aCTOCYBaHHSI Pi3HOMAHITHUX IIIOBHUX Ma-
TepialliB 3HAYHO MiABUIIMIO KPYTHUII MOMEHT OIIOpY I10-
piBHSIHO 3 KamcyjaoToMiero. KoMbiHOBaHAa PeKOHCTPYKIList
Kamncyiayd cyrioba i a3p000M0ni0HO-KIIOUMYHUX 3B’SI30K
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IO3BOJIMJIA TOCITTU HAWBUIIOTO BiICOTKA BiIHOBJIEHOTO
MOMEHTY OIIOpY, X04U BiH i OyB 3HAYHO CJA0IINM, HiX Y
HaTuBHOMY 3pa3ky (p = 0,01). KombiHOBaHa cTabinmizartist
Kamcyau cyrioba i a3b000momiOHO-KIIOUYNIHUX 3B’ 130K
MPOAEMOHCTPYBajla HaOUIbIIy 3aTHICTh BiTHOBIIOBATU
HATUBHY CTaOiIBHICTh IIOAO MOCTYMNAJILHOTO i1 00epTaib-
HOTO HaBaHTaXXeHb, MPUIOMY KOHKpPETHY KOHQirypaiito
BiTHOBJIEHHSI KaICyJIM CJil BUOMpPATH BiAMOBIAHO IO 0CO-
oucTux ynomobans xipypra [18].

G.A. Velasquez i ciiBaBT. (2022) BCTAaHOBWJIM, 1110 ITiKO-
Be HarpyxeHHs (hoH Miszeca) MOCTIHHO criocTepiranocs
B MepeHbOHXKHBOMY MTYUKy B no3uiiii 02:30 y BucoTi Ko-
ponu (4,06 MI1a) i ropu3oHTaNBHIN ammyKiii (2,32 MI1a).
3a BuHATKOM mno3uiiii 02:00, cTaTUCTUYHO 3HAYYII BUIILI
nedopMallii Oyau BUSIBJIEH] y IBOX ITyYKaX ITiJI 9ac ITiaHsSIT-
T8 1uieya. HafiGinbiie 3millieHHST 3B’ 130K CITOCTEpiranocs
3a ocamu Y i Z. [lepemIHbOHIKHINT MTyYOK aKpOMiaJlbHO-
KJTIOUMYHOI 3B’SI3KM Bifirpa€ OCHOBHY pOJIb Y cTa0imi3alii

aKpOMiaJIbHO-KJIIOUMYHOTO cymioba Mim yac pyxy Iuieya,
HaBiTh HE3BaXXalouM Ha Te, 110 JBa My4yku 3B 513k AC ma-
I0Th KOMILJIEMEeHTapHUii crnoci6 aii. I1in yac ropu3oHTa b-
HOI aIIyKIIii BepXHbO3aqHiil ITy4OK 3a1100ira€e rmepeaHboMy
i BepXHbOMY 3MillleHHIO [19].

1. Peeters Ta cmiBaBT. (2022) moBenu, 110 B HAATUIEYOBO-
KJIIOUMYHOMY CYIJIO0i METOAM 13b000IOAiI0HO-KIIOUMIHOI
Ta KOMOIHOBaHOI PEKOHCTPYKIIii aIeKBaTHO BiTHOBUIU
OCBOBY POTAILil0 KJIIOUMILI, TOMAI SIK TeXHiKa aKpoMiaJlbHO-
KJIIOUMYHOI PEKOHCTPYKLil MoKazaja Kpallly KOpPeKIilo
BUCOTHU KJItOuMIli. PoTaliiiHi MOXIMBOCTI Hailkpalie Bif-
HOBJIIOBAJIUCS LUISIXOM PEKOHCTPYKIIil aKpOMiaJIbHO-KITHO-
YUYHUX 3B’S130K. B akpoMiaJlbHO-KIIFOYMYHOMY CYTJI00i
BiIHOCHE TIOJIOKEHHSI HaxXWIy i JlaTepajbHa poTallis JIo-
MaTKU MOPiBHSIHO 3 KITIOUNIICI0 HAalKpallle BiTHOBJIIOBAIM -
csl KOMOIHOBaHOIO PeKOHCTPYKIIi€t0. TexHikKa peKOHCTPYK-
1Ii1 aKpOMiaJIbHO-KJITIOUMYHUX 3B’SI30K IIPOAECMOHCTpYBaIa
Kpallle BiTHOBJICHHS BiTHOCHOTO BUTSITHYTOTO MTOJIOXKEHHS

Ta6nuys 1. JimepamypHi 0xkepena, wjo xapakmepusyioms 3micm aHamomo-6iomexaHiyHux 00cNio)eHb

Mxepeno

XapakTepucTuka mogenei

Kurata S. Ta cnisasT.,
2022, AnoHis [16]

[ocnigXeHHs NMpOBOAMNN Ha CBXXO3aMOPOXEHOMY TPYMHOMY MaTepiani 3 MogesntoBaHHAM BuBnxy AKK
LLUNSIXOM MOCNIAOBHOMO NepeciyeHHs CTaTUYHMX cTabinisaTopis, kancynu 1 gucka cyrnota

Morikawa D.
Ta cnieaBT., 2020, CLLUA
[17]

HocnifXeHHs NPOBOAMIN Ha CBIXXO3aMOPOXEHOMY TPYNHOMY Matepiani, MeTOI SIKoro 6ysno OLiHUTK
3aiHI0 TPAHCNALNHY 1 poTauiiHy cTabinbHICTb pekoHCcTpykKuii HKC

Dyrna F. Ta cnieagr.,
2018, Hime4unHa [18]

KOMMIEKCIB

Byno BukopuctaHo 30 CBiKO3aMOPOXEHMX JIIOACBKNX TPYMHUX Mneyer. KoxXeH 3pa3ok TecTyBaBcs

B HATMBHOMY CTaHi 1 Cy>XWB BAacHUM KOHTposieM. [icns NoBHOI kancynoTomii 6yno BUKOHaHO 5
KOHdpirypauin BigHoBneHHs. lMicna TecTyBaHHA KOHMIrypauiv kancynsapHoi penapaLii TecTv noBToproBanm
nicns po3civeHHs 3B’A30K A3b060MNOJIGHO-KNIOYMYHOrO | HAAMNEe40BO-KIMIOYMYHOIO 3B’A3KOBOM0

Velasquez G.A.
Ta cnieasT., 2022, Yuni

MogensamMu

TpuBUMIpHY MoAenb KICTKM PEKOHCTPYIOBanM 3a 4ONOMOrol 306paxeHb 3i 300pOoBOro nneva. 38’a3KoBi
CTPYKTYpW 6ynun 3MogenboBaHi BiAnoBiAHO OO0 apXiTEKTYpW 1 po3MipiB KiCTKWU. KiHeMaTn4Hi ymMoBY Anst
nne4yoBoro nosica 6ynv BU3Ha4eHi Nicns BUPIBHIOBaHHS KICTKOBMUX Ocer Ans imitauji nignomy nneva

[19] B KOPOHarbHii NIOLMHI 1 FOPU3OHTaNbHOro npusedeHHsA. OYHKL0 3B’A3KM OLiHIOBaNM 3a TpboMa

Peeters |. Ta cnieaBrT.,
2022, benbris [20]

Micna mopentoBaHHA NOLLKOAXEHHS V cTyneHs 3a Rockwood Ha 14 TpynHUX nnevax peKoHCTPYKLito
13b060MoAiGHO-KITIOHYNYHOIrO KOMMJIEKCY MPOBOAMIN 3a AONOMOroH MNiABICHOrO NPUCTPOR, PEKOHCTPYKLiHO
HaAnne4yoBO-KIMOYNYHOrO — ABOMA 3'€QHAHUMUN M’AKOTKAHUHHUMKW KOMMiekcamu 3 SKipHOHO hikcadieto

Celik H. Ta cnieaBT.,
2020, CLUA [21]

[na TecTyBaHHs 6yno BUKopucTaHo 12 TpynHux nneden. CnepLuy 6yno nepesipeHo HaTUBHUI CTaH, a
noTiM 3 pi3Hi KOHIrypauii peKOHCTPYKLii 3 BUKOPUCTAHHAM LLIOBHUX CTPIHOK | KOPTUKANbHUX KHOMOK:
kopakoigHa netns (CL), ognHapHui nyyok (SB) i noaginHui ny4ok (DB)

Nolte P.C. Ta cnigaBr.,

MeToto Lboro JocnigkeHHs 6yno BU3HAYNTU KyT 3aAHbOBEPXHBLOI 3B’A3KWN BIGHOCHO OCi KIOUML, LUMPUHY
NpUKpinnerHs (Bigbutky) kancynm HKC i 38’A3k1 Ha akpoOMIOHi 11 KNMioYKLi, BU3HAYUTU BiACTaHb [0

2021, CLUA [22] Kancynu Big MexXi XpsiLLa akpoMioHa Ta KniouuLi 1 po3pobuT Mogenb FOAMHHUKOBOrO umudepbnara
NPUKPINSeHHS 3aAHbOBEPXHbOT 3B’A3KM HA aKPOMIOHI 1 KNo4uLi

Sobolevskiy Y. T . . 6 o 6 .

T2 chiBaBT.. 2024 pUBMMIpHa MOfieNb KICTK Gyna PeKOHCTPY/ioBaHa 3a AOMOMOroko 306paxeHb 3i 3I0pOBOro nieva.

Yipaina [2':;] ’ 3B’A3KOBI CTPYKTYpU 6ynn 3MoeNboBaHi BifNoBIAHO [O apXiTEKTYpW 1 PO3MIpIB KiCTKM

Tpu rpynu rno 9 cBKO3aMOPOXKEHNX STONATOK Y KOXHI 6yNi BCTAHOBJIEHI B pO60TU30BaHY CUCTEMY

Alkoheji M. Ta cnisasrT.,
2021, Benvika bpuTtanis
[24]

TecTyBaHHS. Jlonatka 6yna Hepyxomoto, a po60T 3MiLLlyBaB KIOUMLIO, LL06 BUMIPATU MPUPOAHY NEePEefH!Io,
3a[Ht0, BEPXHIO i HYXXHIO cTabinbHicTb npun cuni 50 H. Kancyna HKC, koHoigHa Ta TpaneuienogioHa
3B’A3KM Oynn NepeciyeHi  PeKOHCTPYMOBaHi 3a [OMOMOrol0 OAHIEl 3 TPbOX KOMEPLiIMHO JOCTYMHMX
cuctem. [1Bi cuctemu (CTpivKoBa NETNA + BUHT i CTPIHYKOBA NETNA + KHOMKa) 06MOTyBanu CTPidKy
HaBKOJO KIOYUL 11 Kopakoiga, TPeTa cuctema (LUBU + KHOMKKM) npoxoawuna 6e3nocepeiHbo Yepes TyHeni
B KJOUUL Ta KOpakoifj

Lee J. Ta cniBasr.,
Benwvka bpuTtahis, 2021
[10]

Ha 20 cBiXX03aMOpPOXEHNX TPYMHMUX 3pa3Kax BU3Ha4anum NUTomy Bary KOXHOI 3B’A3ku B cTabinizauii AKK

France J. Ta cnisasrT.,
2024, Benvika bputanis
[25]

Ha tpynHux 3paskax AKK 6yB nigaaHuii nocTinHoMy HasaHTaxeHHto 70 H ans nepesipku
nepeaHb03aAHbOr0, BEPXHbOHVXKHBOIO | FOPU3OHTaNIbHOroO KyTa noBopoTy. Hagani nposoamnv noveprose
MOLLUKOMKEHHS 3B’A30K i NOBTOPHO MepeBipsnun JaHi napameTpu
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i mpu3Beja OO0 Kpalloi KOpeKllii JOMaTKu BifTHOCHO KO-
yutti. JlocHimKeHHs MPOAeMOHCTPYBAIO HasIBHICTh KiHe-
MaTUYHUX BiIMiIHHOCTEN MiX aKpoMiaJlbHO-KJTIOUNYHOIO,
I35000ITONIOHO-KITIOYNYHOI0 200 KOMOIHOBAaHMMM CTpa-
TeTiSIMM PEKOHCTPYKIIii 3B’s130K. X0Ua KOXKHA TeXHiKa MO-
IJIa BiTHOBUTH Pi3Hi €JIEMEHTU KiHEMaTUKHU CyT100a, K01~
Ha CTpaTerisl He BiIHOBWJIA MOBHICTIO IJICYOBUIA ITOSIC OO
ioro dizionoriunoro crany [20].

H. Celik ta cniBaBT. (2020) onucyl0Th TEXHIKY, IpU3HA-
yeHy I cTabiiizalii sIK 13b00O0IOAiIOHO-KIIOUYUYHOTO,
TaK i akpoMiaJTbHO-KJIIOUUYHOTO KOMITOHEHTIB, pO3IJsiaa-
04U Cyr100 SIK A3b0001M01I0HO-aKPOMiaJIbBHO- KITIOUMYH U1
KiCTKOBO-3B’SI3KOBUII KOMILJIEKC, 3aMUKAalOUM KOJIO TpU-
BUMipHOI cTabinbHOCTI. [ToTOYHA TexHiKa ITPOITOHYE CUJTb-
HY HEXXOPCTKY 0araToBeKTOpHY CTabiizallito, sika He JIMIIe
BiTHOBIIIOE I3000TIOMIOHO-KIIFOUMYHUI Ta aKpOMiaJlbHO-
KJTIOUMYHUM KOMIUTIEKCH, ajie i TPOTUIiE BEKTOPHUM CH-
JIaM Tpalleli€enonioHoro M’s13a, OMHOYACHO ITePeMIillyI0un
KJTIOUMIIIO CIIepeny i 3HMU3Y Ta iMITYIOUM KOJIO CTa0iIbHOC-
Ti, 00’€OHYIOUN KJIIOUMIIIO, aKpOMiOH, A3b00OMOmiOHMIA
BiIpOCTOK Ta aKpOMiaJIbHO-KJIIOUUYHI 1 13b000IOAI0OHO-
KJIIOYMYHI 3B 13KH [21].

P.C. Nolte Ta cniBaBrt. (2021) BCTaHOBWIU, 110 Cepe/l-
Hill KyT IpUKPITJIEHHs 3aIHOBEPXHBOT 3B’ SI3KM CTAHOBUB
51,4° momo goBroi oci Kimounili Ta 41,5° mono ii gucTanb-
Hoi TpeTHU. CepenHs IUPUHA KIIOYUIHOTO CJIiTy aKpo-
MiaJIbHO-KJTIOYMYHOT KarCy/Iv CTaHOBUJIA 6,4 MM T10 BepX-
Hilf ToBepxHi Ta 4,4 MM II0 HIKHIM, a cepelHs IIUpUHa
aKpOMIaJIbHOTO CJIiIy aKpOMiaabHO-KIIOYMYHOI KarCyIn
cranosuna 4,6 i 4,0 mm BinmosinHo. CepemHsT BiZcTaHb
Bill JaTepajbHOI0 KIIOUMYHOTO MPUKPIIUICHHS aKpoMi-
aJIbHO-KJIIOUMYHOI KaIlCyIu OO0 MeXi KIIOUMYHOTO Xpsi-
ma craHosuia 4,3 mwm, Big MeaianbHoro — 3,1 MM (95%
Al: 2,9-3,4 mM). Ha Moneni rommHHMKOBOTO 1Mbepo-
JlaTa KJIIOUYUYHE TPUKPIMJIEHHST 3aAHbOBEPXHBOI 3B’ 3KHU
konuBanocs Big 09:05 (miamazon 08:00—09:30) mo 11:20
(miamazon 10:00—12:30), a akpomiajbHe MPUKPITUICHHS
konuBasiocs Bia 12:20 (nianazon 11:00—1:30) no 02:10 (mi-
ama3zoH 13:30—14:40). 3anHboBEepXHS 3B’sI3Ka TTPOXOAUTH
He MepIeHIUKYJISIPHO 10 CyTiio6a, a OpieHTOBaHa IMOXUJIO
JIO TOBIOi OCi KJTIOUMIII i CBITUMTH IIPO T, IO 3aIPOIIOHO-
BaHa PEKOHCTPYKIIisl KariCyJIM aKpOMiaJIbHO-KITIOUNIHOTO
cyrio0a Ma€ 30cepelKyBaTHCs HacaMIlepe Ha ii BepxHiil
yacTuHi [22].

Y. Sobolevskiy Ta cmiBaBT. (2023) BU3HAYMIM, IO I1O-
PiBHSIHO 3 MPUPOIHUM CTAHOM, SIKWI XapaKTepU3YEThCS
LUTICHICTIO CTaTMYHMX CTabilizaTopiB, yTpaTa CTabilb-
HOCTI BimOyBajach y Takiil MOCTiTIOBHOCTI: TTOIIKOMKEHHSI
lig. trapezoideum; lig. conoideum; lig. claviculo-acoacromiale
inferior; lig. claviculo-acoacromiale superior. Brpara cta06imi-
3allil aKpOMiaJIbHOTO KiHIIS KJTIOUMIII OiJIBIIIOI0 MipoIo 3a-
Jiexxana Binm rowkomkeHHs lig. acromioclaviculare superior
Ta inferior MOpiBHSIHO 3 lig. conoideum i lig. trapezoideum
(11,6 N/mm) [23].

M. Alkoheji Ta cmiBaBt. (2021) BUBYaIM TpU TUIIU pe-
KOHCTPYKIIil Aiara3oHy cTaOiIbHOCTI O PiBHSI HATMBHOLI.
Ilomo cTabiIbHOCTI peKOHCTPYKIIil MIBIB + KHOMOK Yci
crnocobu He BiIpi3HSIIMCS CYTTEBO Bill HATUBHOI (hikcarlil
3B’130K. PeKOHCTpYKIIist IBiB + KHOITOK, sIKa TIPOXOIua

0Oe3nocepeHbO Yepe3 TYHEi B KJIIOUMLI Ta KOpaKoii, Bi-
HOBUJIA BCi TOKA3HUKM CTAOIBHOCTI 1O PiBHSI MPUPOTHUX
3Ha4YeHb, TOJI K CTPIYKOBI iMIUIaHTaTH, 0OMOTaHi HABKO-
JIO KiCTOK, CTBOPIOBAJIM YMOBHU IS 3MIilllEeHHS KJTIOYMIII
nmomepeny [24].

J. Lee Ta cmiBaBT. (2021) BU3HAYMIM, IO B iHTAKTHO-
My HatuBHoMy HKC cepenne 3MmileHHs KJIIOUYUIIi T0TIe-
peny cranoswio 7,9 £ 4,3 mwm, mozagmy — 7,2 £ 2,6 MM,
noBepxy — 5,8 £ 3,0 MM, a cepelHE 3MillIEHHSI BHU3 —
3,6 £ 2,6 mm. KoHoinHa 3B’s3Ka Oyjia OCHOBHUM CTa0i-
J1i3aTOpoM BepxHbOro 3mimieHHs (45,6 %). KancynbHa
3p’s13ka HKC 0Oyna ocHOBHUM CTabij1i3aTOpOM HUXKHbBO-
ro amimenHs (33,8 %). KarncyiabHa Ta KOHOIIHA 3B’SI3KH
BHECJIM OJJHAKOBY YacCTKY B MEPEIHIO CTa0iIbHICTh 3 Yac-
toTolo 23 i 25,2 % signosigHo. KancynbHa 3B’s13Ka Oyna
OCHOBHUM (haKTOPOM 3aiHbo1 cTabiabHOCTi (38,4 %). Ko-
HOigHA 3B’SI3Ka € OCHOBHUM CTa0iJ1i3aTOPOM BEpPXHBOTO
smimeHHs kinouynni B HKC i 3HauHOI0 Mipoio cripusie cta-
OinbHOCTI. Cim po3riassHyTHM NMUTAHHS PO PEKOHCTPYK-
mito karncyiabHoi 3B s13ku HKC mist moBHOI cTaGiibHOCTI
AP npu TpaBMax BUCOKOI'O CTYII€HS i TOPU30OHTAILHO He-
crabinbHomy HKC [10].

J. France ta cniiBaBT. (2024) BcTaHOBWJIM, 1110 BCi CUHTE-
TUYHI IMIUTAHTaTH 3HAYHO MOKpPAIIWIN BEPTUKAJIbHY CTa-
OLTBHICTD TIpM PEKOHCTPYKIIil JI3b000ITOAIOHO-KITIOUITY -
HOTO KOMILIEKCY. Y moeaHaHHi 3 pekoHcTpykuieio HKC
yci cmocobu Oynu Habarato KpaliuMu, OCOOJIMBO IIOIO0
BiTHOBJICHHSI TOPU3OHTAJIbHOI cTabibHOCTI. IMIuTaHTaTH
BiIpi3HSAIMCS 3a MiaxomoM A0 (ikcarlii, 30cepeaKyBaInuch
MEePEeBaXKHO Ha PEKOHCTPYKIiI I3b00OIOAIOHO-KITIOUNYI-
HUX 3B’5130K. JlaHe MocCimkKeHHs MPOaeMOHCTPYBaJo, 110
BiIHOBJIEHHSI 000X KOMILJIEKCIB 3HAYHO ITOKpAIllye CTa-
OiIbHICTb KOHCTPYKIIii Ta 3HAYHO 3MEHIIYE BEPTUKAIbHY
i TOPU3OHTAIbHY HEeCTaOIbHICTh [25].

[Tpu peKOHCTPYKIii MOIIKOIKEHUX 3B’SI30K BUKOPUC-
TOBYIOThCSI aBTO-/aJIOTPAHCILJIAHTATH, a TaKOX INTYy4Hi
MaTepiaan 3 sKipHowoo ¢ikcalielo abo 6e3 Hei I Bim-
HOBJIGHHSI ~ aKpOMiaJlbHO-KJIIOUMYHOTO,  A3bO0OOTOMI0-
HO-KJTIOUMYOro abo 060X KowmrutekciB [26—28]. TIpote
IpeaMeTHA TUCKYCis BimOyBa€ThCs OO0 TOTO, IO € TOJIO-
BHUM cTabinizatopom AKK: lig. claviculo-acoacromiale un
lig. claviculo-coracoidea i, BinnoBiqHO, SIKWii 3 KOMILJIEKCIB
MOTPiOHO BimHOBIIOBaTU. JJaHMM MOTIJIsImaM Ha MPaKTHUIIL
BiJIMOBIJAIOTh /IBa LJISIXW BiAHOBJIEHHS CTATUYHUX CTaOi-
Jizaropis [29, 30].

CyuyacHi aHaTOMO-0ioMeXaHiuHi TOCiI)KeHHsT HarpaB-
JIeHi He TiJIbKW Ha BU3HAUEHHSI CTPYKTYPHO-(YHKIIIOHAIb-
HUX XapaKTePUCTUK 3B’A30K Y LIIJIOMY, ajie il Ha BUBYEHHS
iXHiX CKJIaIOBUX, OCOOJIUBO 1I€ CTOCYETHCSI €KCIIEPUMEH-
TaJIbHUX JTOCJIKEHDb Y JUHAMILIi, 11O CYTTEBO MOTIMOJIIOE
3HAHHS MPO JaHi CTPYKTYPH.

HIngaxoM TriCTOJOTYHUX Ta aHATOMIYHUX JIOCIIIKEHb
Oysa merajizoBaHa MOPMOJIOTisl aKpOMiallbHO-KIIOUNIHOI
3B’SI3KM, a caMe il IBOITy4YKoBe po3TainyBaHHs. Kpim Toro,
OyJia TAKOX BMSIBJIEHA SIBHA CTPYKTYpHA TiepeBara 3aIHbO-
ro nydka (SPB) Hamg MeHII MOCIiTOBHUM IMepeIHbOHMK-
HiM rmyukom (AIB). SPB — 11e 4iTKO BUpaxkeHe KarlCyJibHe
MOTOBILEHHSI, SIKE MOCTIHO BUSBISETHCS B YCiX 3pa3Kax 3
opieHTallieto mig kyrom 30°. [TpukpinieHHs 1bOro myyka
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MOXOMITh Bil BEPXHBOIO, 3aJHLOTO i HMXXKHBOTO BilIiJIiB
Komoumtri [22, 32, 33].

CyyacHi aHaTOMIYHI JOCiKEHHST BUSIBUJIN YHIKAJTbHY
Opi€HTAIliI0 TIOPLii aKpOMiaJlbHO-KJIIOUMUYHUX 3B’SI130K,
NpUKpiruieHHs [ig. conoideum i lig. trapezoideum Ha procesus
coracoideus 1 KITIIOYNIIi, 110 CBiTYUTH IIPO iX Pi3HOIJIAHOBY
(YHKIIiIO Ta CIIPUSIE YIOCKOHAJIEHHIO ONEPAaTUBHUX BTPY-
YyaHb, OJHAK JaHi CTPYKTYPH JIMIIE IIJISIXOM CITLJIbHOI il
3a0e3meuyioTh mpupoaHy crabimizamito HKC [34—36].

BaxaHHs BU3HAYUTU TOJOBHUI 3B’SI3KOBUIT KOMILIEKC
HE TUTbKM CcTaJlo 6a31COM JIJIsI AOBFOTPUBAJIOI IUCKYCil, ajie
i1 MpU3Besio 10 PO3pOOKHU i ympoBajKeHHs 06Jau3bKo 150
oIepaTUBHUX CITOCOOIB BiTHOBJIEHHS 3B’ I3KOBOT'0 ariapary
HKC, gxi peasi3yloTbcs y IBOX HAIIPSIMKAX: BiTHOBJICHHS
JI35000TTOAIOHO-KITIOUYNYHOTO [37] a00 aKpoMiaTbHO-KITIO-
yuyHOTO [38] 3B’SI3KOBOTO KOMILJIEKCY.

Towmy, He3Baxkar0un Ha IUCKYCil0, sIKa TPUBAE i TOCi, Cy-
YacHi JOCiIKeHHS BKa3ylOTh Ha HEOOXiMHICTh MOETHAHOL
PEKOHCTPYKIIiT cTaTUYHUX cTabinizaTopis [6, 39, 40].

BucHoBKM

CraTuyHi crabiiizaTopu 3arajom i ixHi CKJIamoBi 30-
Kpema XapaKTepu3YIOThCsl CYTTEBUMU aHATOMIiUYHUMU i
dyHKIIOHATBHUMU OCcOOIMBOCTAMU. [IpuponaHa crabini-
3aLlig aKpOMiaJIbHO-KJIIOUMYHOTO cyrio0a 3a0e3reyyeTbes
IXHBOIO CHHEPTIYHOIO B3aEMOJIIEI0, IO € ITAIPYHTIM IS
PO3pOOKU 1 YyNpOBaIXKEeHHsI ONepaTUBHUX BTPYYaHb, 00-
CAT SIKMX BKJIIOYAE BiJHOBJIEHHSI 000X 3B’SI3KOBUX KOMII-
JIEKCIB.

Konduikr inTepeciB. ABTopu AeK/IapylOTh BiICYTHICTh
KOH(DIIKTY iHTepeciB i (iHAaHCOBOI 3alliKaBIEHOCTI IIpU
MPOBEACHHI TOCiIKEHHSI i HallMCaHHi CTaTTi.

Indopmania npo dinancyBannsa. PiHaHcoBa MiaTpUM-
Ka IMpU HaMMCaHHi CTaTTi BiICyTHSI.

Buecok aBtopiB. Ksamra B.I1 — po3poOka Ta mu3aiiH
TMOCITIIKEHHSI, KOpUryBaHHS cTaTTi; JleBuupkuii A.d. —
aHauti3 i kopuryBaHHs crartti; Yopuuit B.C. — anai3 Ji-
TepaTypHUX JKepesl, HamucaHHs (parMeHTiB poOoTH;
Jluxoniit B.C. — aHani3 niTepaTypHUX JKepest, HalCaHHS
(dparMeHTiB poOOTH.
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Modern trends in restoration of static stabilizers for dislocations
of the acromial end of the clavicle (literature review)

Abstract. Background. Operative interventions aimed at resto-
ring the ligamentous apparatus include various types of plastic sur-
gery, both by the nature of the grafts and by location: a) supra-
humeral-clavicular; b) clavicular-beakoid; ¢) a combination of the
previous two. The anatomical and biomechanical features of the
supraclavicular joint and opposing views on the stabilizing role of
the ligamentous apparatus have led to the development and im-
plementation of more than 150 reconstructive and restorative me-
thods, which leads to the subjectification of their use, the loss of a
systematic approach and a negative impact on the final results. The
purpose was to analyze modern methods of surgical treatment of
dislocations of the acromial end of the clavicle, which are aimed
at restoring static stabilizers. Material and methods. An analysis
of literary sources was conducted using the PubMed and Embase

databases using the keywords “dislocation”, “acromial end”, “cla-

EERTS

vicle”, “static stabilizers”, and “reconstructive surgery”. Results.
The components of the suprahumeral-clavicular and beak-clavi-
cular stabilizing complexes have their own anatomical and biome-
chanical properties, and their synergistic effect ensures the natu-
ral stability of the joint. Optimum restoration of stability, if they
are damaged, is possible only with the reconstruction of both static
ligament complexes. Conclusion. Static stabilizers in general and
their components in particular are characterized by significant an-
atomical and functional features. Natural stabilization of the ac-
romioclavicular joint is ensured by their synergistic interaction,
which is the basis for the development and implementation of sur-
gical interventions, the scope of which includes the restoration of
both ligamentous complexes.

Keywords: review; dislocation; acromial end; clavicle; static sta-
bilizers; reconstructive surgery; biomechanical studies
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