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OIVISIAN TA PELIEH3II

YUMHHMKM PU3UKY BUHUKHEHHS HOBUX KOMIIPECIHUX MEepPeIoMiB
XpeOuiB y MAIEHTIB 3 0CTEONMOPO30M MiCJIs Iy HKIINHOI
BEPTEOPONVIACTHKM: CUCTEMATHUYHUN OIS | MEeTaaHAI3

A. 1. TTonos !, M. B. Moaoaiok ', B. O. Kynenko ', M. M. Hecconona *

' Y «IactutyT marosnorii xpedTa Ta cyrio0is iM. pod. M.
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2 [IpuBaTHHUil BULLIMI HABYATBbHHHN 3aKi1a] « XapKiBChKHN MKHAPOIHUIT MEIMIHIN YHIBEPCHTETY, YKpaiHa

Recurrent vertebral compression fractures (rVCFs) after per-
cutaneous vertebroplasty (PVP) impair quality of life in os-
teoporotic patients, yet their risk factors remain debated,
necessitating a systematic evaluation. Objective. To synthesize
clinical data and quantitatively assess the impact of demograph-
ic, morphometric, and technical factors on rVCF incidence post-
PVP. Methods. A search was conducted in PubMed, Scopus,
Medline, and Google Scholar (2010—2024) using MeSH terms:
«vertebroplasty», «compression fracturesy, «osteoporosisy,
«risk factorsy, «recurrencey. Twenty cohort studies (7,923 pa-
tients) were included. Continuous variables were pooled using
the Sidik—Jonkman random-effects model (Cohen’s d), and cat-
egorical variables using the Paule—Mandel model (odds ratio,
OR). Heterogeneity was assessed with I? and prediction inter-
vals; sensitivity analyses were performed. Evidence certainty
was evaluated using GRADE. Results. Significant risk factors
for rVCFs included absence of anti-osteoporotic therapy (AOT)
(OR = 1.97, I’ = 40 %), cement leakage (OR = 1.92, I°.= 68 %),
and low bone mineral density (BMD) (d = —0.55, I? = 72 %), with
moderate GRADE certainty. Female sex (OR = 1.30, I = 39 %)
and older age (d = 0.24, I = 62 %) showed weaker associations
with low certainty. Cement volume, body mass index, kyphotic
angle, its correction, vertebral height restoration, and thoraco-
lumbar junction involvement were not associated with rVCFs.
Conclusions. The most significant rVCF risk factors are absence
of AOT, cement leakage, and low BMD, nearly doubling the risk.
Female sex increases risk by approximately one-third, and old-
er age has a minor effect. These findings highlight the impor-
tance of AOT and technical precision in PVP to prevent rVCFs.
Keywords. Vertebroplasty, osteoporosis, recurrent compression
fractures, meta-analysis, risk factors.

Kuaro4ogi cjioBa. BepreOporiacTuka, 0CTEONopos,
pU3UKY

© onos A. I, Moroowx M. B., Kyyenxo B. O., Hecconosa M. M., 2025

Hogi komnpeciiini neperomu xpeoyie (HKIIX) nicna nyuxyii-
Hol eepmebponiacmuku (I[IBI1) nocipwyroms axicme cumms
nayienmie 3 0cmeonopo3om. YunHuxu pusuxy 3aruuiaromeo-
cA OUCKYCIUHUMU, WO 3YMOBUNO HeOOXIOHIcmb cucmema-
muynoco amanizy. Mema. Y3acanvnumu xainiumi dami ma
KIIBKICHO OYIHUMU 6NAUE 0eMOocpa@iuHux, Mop@omempuy-
HUX I mexuiunux ¢gpaxmopie na wacmomy HKIIX nicas I1BII.
Memoou. Ilposedeno nowyx y PubMed, Scopus, Medline,
Google Scholar (2010-2024 p.) sa MeSH-mepminamu:
«vertebroplasty», «compression fracturesy, «osteoporosisy,
«risk factorsy, «recurrencey. Brawoueno 20 xocopmuux oocni-
Oorcennv (7 923 nayicumu). Kinokicui sminui amanisyeanu mo-
oennto Sidik-Jonkman (d Koena), saixicni — Paule-Mandel (OR).
Lemepocennicmo oyinroganu 3a I i npoeHO3HUMU IHMep8aAIAMU,
BUKOHAHO 4YMIUGI aHANi3U. YnesHenicmv 00KaA3i8 oyiHeHO 3a
GRADE. Pesynemamu. Busseneno 3mauywi ¢paxmopu pusuxy
HKIIX: siocymnicmo anmuocmeonopomuunoi mepanii (AOT)
(OR = 1,97; I? = 40 %), sumix kicmkogozo yemernmy (OR = 1,92;
I? = 68 %), nusvka MinepanvbHa WinbHICMb KICMKOB0T MKAHUHU
(MUKT) (d =-0,55; I? = 72 %) — nomipruil piéeHb ynesHenoc-
mi 3a GRADE. JKinoua cmams (OR = 1,30; I? = 39 %) i cmap-
wutt ik (d = 0,24; I? = 62 %) marome crabuiuil 6naus i3 HU3bKOIO
enesnenicmio. Obcse yemenmy, indekc macu mina, Kigpomuu-
HULL KYM, 11020 KOPEeKYis, 8IOHOBIEHHA 8UCOMU XpeOys ma ypa-
gicenns T-L 3’eonanns ne acoyirsanucs 3 HKIIX. Buchosku.
Hauisacomiwi wunnuxu pusuxy HKIIX — eiocymuicmo AOT, eu-
mix yemenmy ma Huzoka MLKT, axi niosuwyroms pusux yosiui.
JKinoua cmamp 30i161yE pU3UK HA MPEMUHY, NOXUTUL 8IK — He-
snauno. Li oani niokpecaiorome asxcausicmo AOT i mexuiunoi
mounocmi I1BI1 ons npogpinakmuxu HKIIX.

HOBI KOMIIPECIHiHI TIepeIoMH, MeTaaHa3, YHHHUKHU



92 ISSN 0030-5987. Oprornexnis, TpaBMaToOIOTs Ta mpoTe3yBanHs. 2025. Ne 3

Beryn

3 ycix TpaBM 4epe3 0CTeOonopo3, KOMIpeciiiHi me-
penomu xpe6uis (KI1X) e naiinomuperimmmu. [xas
KIJTBKICTh 3a PI3HUMU JKepenamu csarae Big 30 mo
50 % y 4JomnoBikiB 1 kiHOK cTtapuie 50 pokiB [1-4].
3a maHUMU MOMYJSIHiIHHUX JOCIHIKEHb, MOPIYHUI
piBenb 3axBoproBaHicTi Ha KI1X cranoButs 10,7 mist
KiHOK 1 5,7 % must gonogikiB [5]. Kpim Toro, y mio-
nel, ki pocsarinu 80-piyHOro BiKy, BiH CKJajae Jio
30 %, Toni sik y Mononmux rpyi (1o 80 pokiB) Konu-
BaeThcs B Mexkax 5—10 [6].

3 ornsany Ha Te, wo KIIX MOXyTh COpUUYUHATH
BUpPaXEHUI OO0JbOBUI CHHIpPOM, (QOpMyBaTH je-
¢dopmanii xpeOTa, OOMEKyBaTH PyXOBY aKTHUBHICTb
1 CyTTEBO 3HMKYBATHU SIKICTh KHUTTS, OJHUM i3 TIPO-
BIJIHUX XIpypPriYHUX CIIOCOOIB JIIKyBaHHS BBAKAECTh-
cs myHKmiftHa Bepredporuractuka (I1BIT). Lig TexHi-
ka Oyna Brepiue onucana H. Deramond i P. Galibert,
CIMOYaTKy BOHA 3aCTOCOBYBAJIACS JAJIs JTIKYBaHHS Te-
MaHTrioMH Tina xpeOus [7]. YV nomanpmomy e mij-
Xi7 moyanyu mupoko BukopuctoByBatu 3a KIIX, sxi
NMIarHOCTYIOTh YHACTIIOK OCTEOTOPO3Y, Mi€IOMHOL
XBOpOOU a00 TpaBMaTH4YHUX yiiKoKeHb. [IBIT Bij-
pi3HsETHCS Oe3MeuHICTIO i eDeKTUBHICTIO, 0COOINBO
SIK TIOPiBHATH 3 KOHCEPBAaTHUBHUMH BapiaHTaMH JIi-
KyBaHHS, aJDKe Ja€ 3MOTY IIBHAIIE T030yTHCS 00-
JOBOTO CHHJAPOMY, BiJIHOBUTH PYXOBY aKTHBHICTh
Ta 3a0e3neuye MpucKopeny peadinitamito [8, 9].

VYTiM, He3Ba)KalOYM Ha IMIBUJKE IOJETHICHHS
O0omto Ta mMOKpamieHHs (PYHKIIOHAJIBHOTO CTaHY,
y YaCTHHH XBOPUX MOXYTh PO3BHUBATHUCS YCKIaJ-
HEHHSI: HOBI ITEPEJIOMH, KOMIIPECisi CHUHHOTO MO3KY,
iH(peKUilHI MPOoLEeCcH, yPaXXeHHs HEPBOBUX KOPIHIIIB
Ta eMOoutist. HaftuactimmuMm 1 HaligeTaJbHIlIE BUBYE-
HUM YCKJATHEHHSM € HOBI KOMIIPECIHHI TIepeIoMHU
xpebuiB (HKIIX) gk y cycigHix, Tak i y BijamaaeHux
cermenTax. llomepeaHi HOCIIJXKEHHS BU3HAYMIIH
HU3KY YMHHUKIB, sIKi BIMBaoTh Ha pusuk HKIIX:
BIK, )KiHOYa CTaTh, MiHEpaIbHA IIIBHICTh KICTKOBOL
tkanuHu (MILKT), nokasmizaliisi mepBUHHOIO IMepe-
JIOMY, OCOOJIMBOCT1 PO3MOMINY KIiCTKOBOTO IIEMEHTY
(KII), oOcsir 1ioro BBeJCHHS W MITpallisi, CTaH 3aMH-
KaJIbHUX MNJIaCTHHOK, EPBUHHHUM KiQOTHUYHHUN KyT
(KK), BimcoTox BimHoBIeHHs KK i BHCOTH Xpebs,
BIJICYTHICTh aHTHocTeonopo3noi Ttepamii (AOT),
ingexc macu Tina (IMT), T-L 3’eqnanns [11]. Ipo-
T€ PEe3yJbTaTH CHOCTEPEKEHb HACTO HENEPEKOHINBI
a0o cynepeuwnuBi. lle cnonykao Hac mpoBecTH J10C-
JJHKEHHS, 100 CHCTEMAaTHYHO y3araJlbHUTH JIOKa3n
mo0/10 GpakTOpiB PUBHKY HOBUX KOMITPECIHHUX Tiepe-
nomiB xpeo6uis micias [IBI1.

Mema: y3arajbHUTH Ta MPOAHATI3YBaTH PE3yIb-
TaTH KJIHIYHUX JIOCJIIJIKEHB 100 YNHHUKIB PU3H-
Ky HOBHX KOMIIPECIHHHMX MEPEIOMiB XpeOLiB micis
MYHKIIHHOT BepTeOPONIACTUKH Ta KiJIBKICHO OIli-
HUTHU IXHIH BIUIWB, 00 BU3HAYUTH YMHHUKH, SIKi
JIOCTOBIPHO ITiIBUIIIYIOTh IMOBIPHICTH HOBHX KOMII-
peciiiHUX mepenoMiB XpeOIliB y CYMIKHEX i Bijiame-
HUX CEIMEHTAaX.

Marepian i meToan

Kpumepii 6ionosionocmi. lleli cucremaTnu-
HHUH Orfsg 1 MeraaHali3 Oylio 3apeecTpoBaHO
B PROSPERO (CRD420251068792) Ta BUKOHaHO
BiANOBiIHO J10- HacTaHOB PRISMA. Buxopucrano
iHKmo3uBHY cTpykTypy PICOS, y sikiil momymnsmiro
(P) cranoBuny narieHTtu, sikuMm Bukonysanu [1BII.
I'pyny Brpyuanus (I) ckiananu ocodbu 3 KIIX. Ilo-
piBHsiHHSL TipoBoaruin 3 rpynot (C), y sikoi Oyiau
BusieiieHi HKIIX. I[lepBunaumu pesynsratamu (O),
110 CTAHOBHWJIM 1HTEpeC, OyiIi BiAMIHHOCTI MiXK HasiB-
HuMu Qaxtopamu pusuky HKIIX y mux rpynax.
Jisi BKIIFOUEHHS  pO3TIISANalii JIUIIE TMOPiBHSIBHI
JOCITKeHHS (S) — opHTiHaNbHI cTaTTi (MTpOCHeK-
THBHI, PETPOCNEKTHBHI gociijkeHHs). [lyOmika-
1ii, 16 METOa BEepTEOPOITACTHKH PO3TISAIABCS IS
HEOCTEONOPOTHYHUX YPaXkeHb; €KCIIEPUMEHTAbHI
a00 MOKJIIHIYHI MOCTIIKEHHS (in vitro, in vivo Ha
TBapwHAx), 0 HE MICTATHh KJIIHIYHUX JAaHUX IIPO
moaeit; nyOmikatu Tiei camoi crtarTi B pi3HUX Oa-
3aX; HEOPHUTiHAJBHI JHKEepena, MO He PO3KPHBAIOTH
JKOTHUX KiTBKICHUX a00 SKICHUX TaHWUX MPO PU3HK
HKIIX — Bukmaroyanu.

[Momyk miTeparypu mpoBomuiau y PubMed,
Scopus, Medline Ta Google Scholar 3a nepiox 3 2010
o 2024 pik. JKomHuX 0OMeXEeHB MO0 MOBH ITyOTi-
Kartii He Oy1o.

Jng momyKy BHKOPHCTOBYBaJHM KOMOiHAIi{
MeSH-tepminis (Medical Subject Headings) i Bib-
Hux ciiB (free text terms) i3 3acTOCyBaHHSM JIOT14-
Hux omneparopiB AND, OR ta NOT. OcHoBHI Tep-
minu: Vertebroplasty, Percutaneous Vertebroplasty,
Transpedicular Vertebroplasty, Spinal Fractures,
Compression Fractures, Osteoporosis, Risk Factors,
Recurrent Compression Fractures, Prediction
of Compression Spine Fractures.

Oyinka pusuky ynepeodicenocmi y GKIOUeHUX
docniddiceHHsAx BU3HAUANACs 3a mKanor Newcastle—
Ottawa (NOS) nis HepaHIOMi30BaHHX KOTOPT 1 TO-
MEPEYHMX JOCIIJKEeHb. J|BO€E HE3aIe)KHUX PELICH3CH-
TiB 3amoBHIOBaau uek-mtuct NOS (momen Selection,
Comparability, Outcome; niamazon 0—9); po30ixHOC-
Ti BUpilyBaB TpeTii ekcrept. CymapHi 6anu iHTep-
MpeTyBaJId TaK: 7—9 — HU3bKH, 4—6 — NOMIpHUH,
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<3 — BHCOKHUH pHU3MK ynepemkeHocTi. Cepen BKITO-
yeHux 20 po6iT 10 Manu HHU3BKHH, 9 — TOMipHUI
i | — BHCOKMI pH3HK YIIEPEIKEHOCTI.

Bueuenns pezynomamis. Po3amip edekty 1t Kiib-
KICHUX MOKa3HMKIB OI[IHIOBABCS HA IT1JICTaBl CTaHaap-
THU30BaHOI pi3HHII cepenHix 3a gornomororo d Koena
(Cohen’s d). Y nesikux pobotax (Hanpukiazn, [27, 28])
OIMCOBY CTATUCTHKY KiJbKICHUX MOKa3HUKIB Haja-
HO Y BUTJISIII MeJiaH 1 MKKBapTHIIBHUX 1HTEPBAJIiB;
y IHUX BHUIMAAKaX 3HAYEHHS CEPEAHIX 1 CTaHIApPTHHUX
BIIXWUJIEHb, HEOOXIJHI JJIsI pPO3paxyHKy e(eKxTiB
d Koena, anmpokcnMOBaHO Ha OCHOBI ITiIXOJIB HaJa-
Hux y [10] . s IKiCHUX TTOKa3HUKIB MIpOIO PO3MIPY
edekTty cyrysao BigHomeHHs manciB (OR).

O06’emnanmii po3Mmip (OR) edekTy KOKHOTO 3 TTO-
TCHIIIHHNX YMHHUKIB PU3UKY 3HAXOIWBCS 3a JIOIO-
MOTOIO0 MOJIEJIi BHITAJKOBUX €(EKTiB, Y AKiH OIliHKA
mucrepcii (t?), 00yMOBIIEHOI PI3HUMH TOCITiKEH-
HSIMH, pO3paxoByBayiacsl Ml Yac aHaii3y KiJIbKic-
HUX MOKa3HUKIB 3a MeronoM Sidak—Jonkman ue-
pe3 BEIWKYy BapiaOCIBHICTh JTaHUX Ta 32 METOIAOM
Paule—Mandel 3a momomororo aHami3y - AKICHUX
MMOKa3HUKIB [12]

JlomaTkoBO HaBelEeHO TOYKOBI ¥ iHTEpBalbHI
OIIIHKM ¥ IHIIUX TMOKa3HWKIB T€TEPOreHHOCTI MiX
JOCTiDKEHHSIMH, a came, cTatuctuky 1 (Higgins &
Thompson’s I? statistic) Ta cratuctuky H (Higgins &
Thompson’s H statistic).

VYci oOuucneHHs] MPOBOANIIUCS 3a OBIpUYOi HMO-
BipHOCTI 95 %. Jl1ig BCiX MOKA3HUKIB PO3paxoOByBa-
Juca MexXi iHTepBaly nporHosy (prediction interval),
110 TIOKA3Yye€ JianasoH, JI0 SKOTo 3 iMOBipHicTIO 95 %
MOXe€ TIOTPAIIATU e(PeKT, IKUI CHOCTepiraTUMETHCS
y BUIIAIKOBO BUOPAaHOMY 3 F€HEpasbHOI CyKYMHOCTI
HOBOMY JtociipkenHi [13, 14].

Jln1st anani3y KOpUCTYBaJUCs IEPEBasKHO (DYHKITisI-
MU naketiB Meta, Metafor i Dmetar MmoBu 1porpa-
MyBaHHS R; nis geskux IOMOMIKHUX PO3PaxyHKIB
BUKOPUCTOBYBAJIU 3aCO0M TaOJIMYHOTO IPOIECOPY
MS Excel 2021.

VYIEeBHEHICTh Y CYKYIMHUX J0Ka3ax JJsl KOXKXHOTO
noTeHIiiHoro pakropa (Bik, Huzpka MIKT, BincyT-
Hicth AQT, BUTIK IEMEHTY, )KIHOYA CTaTh) BU3HAYA-
nu 3a migxonom GR ADE 31 3acTocyBaHHSIM OHJIAHH-
margopmu GRADEpro GDT (Bepcist 2025.3).

Pesyabrarn

Biobip oocniocens

[omyk B eneKTpOHHHX 0a3ax JaHWX J03BOJHUB
3Halitu 454 crarti. Croyarky OyJio BUIAJICHO TyO-
JIKaTH, 3BITH TPO BUMNAJKH, JIUCTU, OTIISAIHA Ta He-
MOPIiBHSUIBHI Iu3aitHu gociimkenb (Ne = 243), 3anu-
IIUBIIN JU1sl CKpUHIHTY 211 Ha3B Ta aHoTamii. [loTim

JIBa HE3aJIC)KHI PEICH3EHTH OI[IHUJIU BiJIITOBIIHICTD,
BuksrounBIK 183 myOmikauii, B skux He Oylio Haga-
HO IM(POBUX AAHMX HIONO TPYMOBHX BiIMiHHOCTEH
y nanienTi 3 KIIX i HKIIX. lle npu3seno m10 BuB-
yeHHs 28 crarei s BkIodeHHs. Ilicisg mornno-
neHoro orisiAy 11 mocmizpkeHb Oylio BUKITIOYEHO
Yyepes Te, 0 BOHU He BiATOBIIAIOTH KPUTEPIisiM BifI-
MOBIJTHOCTI JIIS IOPIBHSIHHS Tpy™ narfienTis i3 KITX
1 HKIIX: IIponiec ckpuHiHry BUsSBUB 17 myOuikariii
JUIs BKIFOUYEeHHS. CIUCKU JITEpaTypu TakKoXK Oyiu
MeperisiHyTi BPYUYHY, IO JO3BOJIMIIO 3HANTH IIe
3 OCIiJKSHHS, SIKI BIATIOBiqau KpuTepisim. byib-
SIKi PO301KHOCTI MiXK PELEH3eHTaMU Ha OyAb-KOMY
eTani OyJinm BUpIlIEHI HUISIXOM OOroBopeHHs. 3ara-
JIOM, 10 MeTaaHaizy Oyi0 BKIoueHO 20 MOpiBHSIIb-
HHX POOIT, BU3HAHUX BIATIOBITHUMH, K ITOKAa3aHO Ha
osmok-cxeMi PRISMA (puc. 1).

Xapaxmepucmuxa 8KuoueHux 00C1iodicensb

Y cuctemarmuHAH orisan 0yso BkirodeHo 20 my0-
nmikani, omyOmikoBaHux y mepiox i3 2011 mo
2024 pik (tabm. 1), sxi mpoBoaunucs: 12 — y Kurai,
5 — y IliBnenniit Kopei, mo 1 — B SAmonii, YkpaiHi,
Himeuuuni. 3a qu3aiiHOM BOHU 34€OLIBIIOTO Malid
PETPOCIEKTUBHUIM KOrOpTHUH XapakTtep (n = 19),
e OJIHEe JIOCHIIKEHHS OyJI0 TepeXxpecHUM. 3araib-
Ha KUIBKICTh MaLi€HTIB, cTaHoBUIa 7 923, 3 SKHUX
1 487 (18,6 %) Manu HOBI KOMIIpECiiiHI mepesoMu
xpeomiB (HKIIX). Ilepiog crmocTepexeHHS KOJH-
BaBcs Big 5 g0 36 micsmis, Haiyacrtime — 12. Ce-
penHiil Bik y4acHUKIB cTaHOBUB Bij (64,3 = 11,9) 1o
(74,8 + 7,8) pokiB, 13 nmepeBakaHHsAM OCIO CTapIIOro
BiKYy B yciX BUOIpKax, po3Mip sSIKMX BapiroBaB BiJ 60
110 2202 oci6. Yactka namientis 13 HKITX xonuBaia-
ca Bix 18,3 1o 51,9 % y Mexxax okpeMux pooit. Y joc-
JPKEHUX MyOITiKaIiIX pO3TIIsIaIucs TaKi MOXKITHBI
taxtopu pusuky HKIIX: Bik; crare (xiHowa); IMT;
BiAcyTHICTH AOT; BHTIK KiCTKOBOTO IIEMEHTY; 00-
car kictkoBoro nemenTy; MILKT; KK; ymkomkerHs
T-L 3’enHaHHS B pa3i MEpBUHHOIO MEPETOMY; BiJICO-
tok BigHOBNeHHS KK 1 BCcOTH XpeOist.

3arajioM BKJIFOUCHI JOCIIIJIPKSHHS BIAPI3HSIIHCS 32
JIM3aIHOM, KPaTHOIO TIOXOJ[XKCHHSI, IePI0I0M CIIOCTE-
PEXKCHHSI Ta YaCTKOK BUIIAJKIB HOBHX IEPEIIOMIB,
IO JI03BOJIMJIO MPOBECTH OaraTo)akTOpHUHN aHami3
pu3uKiB (Tabm. 2—4).

Oyinio8anHs YUHHUKIG PUSUKY

Bix

BB Biky mamienTiB Ha BuHUKHeHHS HKIIX
JOCITKYBaBes B 19 poboTax, BKIFOUSHHUX IO METa-
aHajizy. Y 4acTuHI poOIT CTapIiiuii BiK acOIlilOBaB-
cst 31 30impmenasM pusnky HKIIX, nemoncTpyroun
e(eKT BiJ MOMIPHOTO J0 BEJIUKOT0, aJie 3HaYHa 1XHs
YacTHHA BILUIMBY BiKYy HE BHUSBIIsLIA (puUC. 2, a).
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KinekicTs JOCIiKeHb (n = 243)
ITOBHOTEKCTOBUX
CcTaTell BKIIOYCHHUX
IO OTJISIY
] (n=211) 3anucu BUIAJICHO
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5 (n=28) .
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21 | Crarri Bkiroyeni
2 B oruisiz (n = 20)
% CrarTi BKIIIOYEH]
/M | [BmMeTaananis (n=20)

Puc. 1. brok-cxema Bigbopy JOCHIKEHb

Oninennii o6’ennanmit edexr (0,2891; 95 %
AL: 0,1289-0,4494) CBiquuTh HPO CTATUCTUYHO
3HAUYIIUH, aje HEeBEeJMKUU 3B’I30K BIKY 3 pHU3HU-
koM HKIIX. Bucoka rereporennicts (12 = 87,3 %;
1> = 0,0950) 3ymMmoBHJIa IIUPOKUH MTPOTHO3HUMN 1HTEP-
BaJI, 1[0 OXOIUTIOE HYIb. Llicist BuKTtoueHHs 5 my0-
JKAIii — CTATUCTUYHUX BUKHIIB FeTEPOTCHHICTH
sam3mnack (12 = 24,9 %; 12 = 0,0281), a 00’enHaHmit
edext 3ammmmBes cradinsHuM (0,2278; 95 % Ml
0,0971-0,3584), 1o CBiIUMUTH PO CTIHKUH, aie
cnaOKui 385130k (pHc. 2, 0).

Inoexc macu mina

B 11 pociipkeHHAX OLiHIOBaJIM 3B’5130K IMT
3 HKIIX. JIume B po6oti S. Cai Ta cniBaBT. BUsBIIE-
HO 3HAYYIINH TTOBUTHBHUHN e(PEeKT, TOAl AK OiIbIIICTh
pe3yibTaTiB MaJi IHTEPBAJIM, SIKI BKJIIOYAIU HYIIb
1 CBIIYMJIM PO BIJICYTHICTh CTATUCTUYHO 3HAYYIIIOTO

Study Total Mean SD  Tatal Mean SD Diflerence SMD  B%O Wieight
ZegZetaPR1) IR R 4480 10 6520 4060 : = 0s6 [aTitosT sk
PatSesiEy) 28 7500 8500 100 7540 75000 —_— Qo [oerem]  Ase
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Puc. 2. JlicoBa niarpama 3B’I3Ky BiKy MAI[i€HTIB i3 HOBUMH IIe-
pemomamu xpebTa: @) pe3ynbpTaTu MeTaaHamily; 0) pe3yiabraTu
MeTaaHa i3y MiCHsl BUKJIIOUYCHHS CTATUCTHYHUX BUKHUIIB

BruBy. OO’ eqHanu# edext cranoBus —0,0670 (95 %
AI: —0,2859; 0,1519), mo Takox HE MiATBEPIKYE
HasIBHICTH acouiarii. ['eTeporeHHICTh OyJia BUCOKOO
(I2= 78,8 %; 12 =0,1032; H = 2,173).

[Ticnst Bukrouenns podotu S. Cai i cmiBaBT. Te-
TEePOreHHICTh 3HM3MIAacs 10 12 = 47,6 % (1> = 0,0428;
H = 1,382), ane ckopurosanuii epext —0,1502 (95 %
AI: —0,3209; 0,0206) 3aMuIIUBCS CTATHCTHYHO He-
3HagyImuMm (puc. 3).

Obcse kKicmko8o2o yemenmy

B 9 po6otax mpoanaizoBaHo BIIHB 00csTy KIJ
na pusuk HKIIX. Yci crangapTrusoBani pi3HUI ce-
peanix (d Koena) Bka3yBajiu Ha BiJICYTHICTh 3Ha-
gymoro edekry (puc. 4). O0’eqnanuii eheKT CKiaB
0,0321 (95 % HI: —0,0736; 0,1379), a nmporHo3Huii
intepsan (—0,162; 0,226) migTBEepIKy€e BiACYTHICTD
acomiarii. Pe3ynbraTtu H0CIiIKEHb BUSBUIIUCH y3I0-
JUKEHHMH, TeTeporeHHicTs BiacyTHs: t> = 0,0042
(95 % J1: 0,000-0,0173), > = 0,0 %, H < 1.

MIKT

Y 13 gociimkeHHSX BCTAHOBIICHO 3HAUYIIHH
3B’s130K MiX 3HIKeHOI0 MIIKT 1 pusukom HKIIX:
o0’exnanuii epexkr —0,6076 (95 % [AI: —0,8881;
—0,3271), 110 BiAMNOBIJa€ MOMIPHOMY a00 CHUIBLHOMY
BIUIMBY (puc. 5, a). BonHouac Bucoka rereporeH-
Hicth (12 = 88,8 %; 1> = 0,2289; H = 2,982) 3ymoBinicHa
BapiaTUBHICTIO pe3yJbTaTiB MiXK poOOTaMu.
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Tabnruys 1
ba3oBi 1aHi BKJIIOYEHHX J0CTiTKEHb
Asrop / Pix Kpaina / [{u3zaiin 3arajibHa T'pyna I'pyna Follow-up Bik, poku NOS
Kim?l(icu 3 HKITX 6e3 HKITX Mic.
Tall€HTIB
Zhang Z. L. 2021 [15] Kuraii / PKT 2202 362 1840 14,7 69,32 + 4,43 8
Park S. 2023 [16] Kopest / PKT' 128 28 100 12,0 73,00 + 7,00 7
Bian F. 2022 [17] Kwuraii / PKI' 371 81 290 24,0 71,60 £ 8,00 8
Chen Z. 2019 [18] Kuraii / PKT 650 102 548 24,0 73,50 + 7,90 7
Li H. 2017 [19] Kwurait / PKT' 390 68 322 18,0 70,00 + 7,00 7
Hu L. 2019 [20] Kwuraii / PKI' 198 28 170 12,0 74,50 + 7,80 6
Zhou C. 2023 [21] Kuraii / PKT 245 38 207 12,0 70,70 £+ 7,00 7
Nie M. 2024 [22] Kwuraii / PKT' 611 165 446 36,0 71,80 £ 9,00 8
Cheng Y. 2022 [23] Kwuraii / PKI' 247 23 224 24,0 69,60 + 8,40 7
Seo D. H. 2014 [24] Kopest / PKT' 206 29 177 14,0 72,50 + 6,90 6
Arima K. 2017 [25] Kwurait / PKT' 556 96 460 12,0 64,30 = 11,90 6
LuL. 2020 [26] Kwurait / PKI' 101 21 80 24,0 68,20 £ 8,40 6
Zhang Y. 2023 [27] Kuraii / PKT 279 47 232 18,0 71,10 + 8,80 8
Cai S. 2024 [28] Kwuraii / PKT' 385 58 327 12,0 70,20 £ 8,10 8
Kim M. H. 2011 [29] Kopest / PKT' 104 54 50 12,0 71,40 £ 7,50 6
Yoo C. M. 2012 [30] Kopes / PKT" 244 49 195 12,0 71,40 = 7,50 6
Kang S. K. 2011 [31] Kopest / PKT' 60 27 33 12,0 71,00 + 7,20 6
Guo X. 2023 [32] Kwurait / PKI' 300 100 200 22,4 71,60 £ 8,60 6
Schwarz F. 2018 [33] | Himeuunna / PKT 93 19 74 12,0 68,10 = 9,40 6
Popov A. 2024 [34] Vkpaina / PKT' 553 92 461 12,0 69,00 + 8,00 3
Ipumimka. PKI' — peTpocnekTuBHA KOTOpTa.
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Study eI SR M Sl L DI S U et Study Totel Mean 5D Tolal Mean SD Difere nce SHD  S%O Weight
i D m poonodiolhdidepulusd = 517 5 v
Aﬁn’:’:;ﬁ?’:ﬁ’) :: 2: ifz Z: z’;: ig ﬁf: Eﬁ'g;ﬁ if‘z Qeng Y etal 202) L 4% 07400 24 447 09500 _§_ 002 [0397,0451]  55%
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q B —TT
Feterogereity = 47.8% 0% 7478 7= 00428 [0 0000, 0 1515] ;
Testfor overall efiectz =172 (p = 00847)

[0

Puc. 3. JlicoBa miarpama 38’s13ky IMT maIficHTiB i3 HOBUMH I1e-
peroMamu XpeOTa: a) pe3ysbTaTH MeTaaHaiizy; 0) pe3yiabraTu
MeTaaHali3y MiCs BUKJIIOUEHHS CTATUCTHYHUX BUKUIIB

Puc. 4. JlicoBa niarpama 3B’I3Ky 00OCSTY KICTKOBOI'O LIEMEHTY
3 HOBHMH TIepeioMaMu XpeoTa (pe3yIbTaTu MeTaaHalizy)

ITiciist BUKIIIOYEHHSI CTAaTUCTUYHUX BUKHWJIB Ie-
TepOreHHicTh 3MeHmmnace (12 = 72,1 %; 1> = 0,0537;
H = 1,892), a ckopuroBanmii edext —0,5515 (95 % JI:
—0,7248; —0,3783 (puc. 5, 6)) mATBEPIKYE CTIHKHI
BrinB HU3bKOT MILIKT Ha pusux HKITX. [Tpornosumii
inTepsan (—1,104; 0,001) Bkazye, o noxaiOHi pe3ynbTa-
TH CJTiJT OYiKyBaTH 1 B MAaHOYTHIX AOCIIPKSHHSX.

Kichomuyunuii kym

[Ipo Benmunny KK mepen XipypriuHum JiKyBaH-
HSIM HaM BJIJIOCSI 3HAWTH JaHi auiie y 4 myOIiKaiisax.
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Tabauys 2

Hocainxysani paxkropu pusnky HKIIX

HOBJICHHA BUCOTH xpeGuﬂ

Ne ABTOp / Pix DaxkTOp pU3UKY

1 Zhang Z. L. 2021 [15] | Bik, obcsr niementy, BuTik uementy, IMT, MIIIKT, KK
- - o | > Py
2 Park S. 2023 [16] Bixk, ctate, oocar KL, sutik KII, AOT, IMT,KK, % BignoBienus KK, T-L 3’egnanus, % Bix

Bian F. 2022 [17]

Bix, ctate, AOT, IMT, MILIKT, T-L 3’eqnanus

Chen Z. 2019 [18]

Bix, crate, oocar KL, Butik KL, IMT, T-L 3’eqnanus

Li H. 2017 [19]

Bik, crate, oocsr KL, Butik KL, IMT, T-L 3’¢qnanus

Hu L. 2019 [20]

Bik, ctats, 06’em K11, Butik KL, AOT, IMT

Zhou C. 2023 [21]

Bik, crate, oocar KL, Butik K1, MIIKT, T-L 3’eqnanuns, KK, % Bignosnenns KK

Nie M. 2024 [22]

Bik, crate, Butik KL[, MILIKT, % Bignosaexus KK,

O |0 [ Q| |Wn |k~ |W

Cheng Y. 2022 [23]

Bik, ctare, BuTik K11, IMT, MILIKT, T-L 3’eqnanns

10 Seo D. H. 2014 [24]

Bix, crate, oocar KL, Butik K11, IMT, MILIKT, T-L 3’ennanns, % BigHosienns KK

11 Arima K. 2017 [25]

Bixk, oocsr K1, Butik K11, IMT, MIIKT, KK

12 Lu L. 2020 [26]

Bik, crare, IMT, MILIKT, KK, % BiHOBIEHHS BHCOTH XpeOiis

13 Zhang Y. 2023 [27]

Bixk cratp, Butik KL[, MIIIKT

14 Cai S. 2024 [28]

Bik, crate, kinbkicth K11, BATik KI]

15 Kim M. H. 2011 [29]

Bik, o6csr nuemeHTy, BuTik nementy, IMT, MILIKT, KK

16 Yoo C. M. 2012 [30] HOBJICHHSI BUCOTH XpeOiis

Bixk, ctate, oocar KL, sutik KII, AOT, IMT,KK, % Bignonennst KK, T-L 3’¢qnanusi, % Bin-

17 Kang S. K. 2011 [31]

Bixk, ctate, AOT, IMT, MILIKT, T-L 3’exnanus

18 Guo X. 2023 [32]

Bik, crate, oocsar KL, sutik KL, IMT, T-L 3’eqnanus

19 Schwarz F. 2018 [33]

Bik, crats, 06csr K1, Butik KL, IMT, T-L 3’eqHanus

20 Popov A. 2024 [34]

Bix, crate, oocar KL, Butik KL, AOT, IMT

Hpumimku: IMT — ianexc macu Tina, MIIKT — minepansHa OIinpHICTH KicTKOBOI TKaHWHU, KK — KidoTHUHMIA KYT,

AOT — antnocreonopornyna tepanisi, KL — KICTKOBUI IEMEHT.
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SowagFetalillfl]  # AT 0EN0 B 3090 0N ——f—— 03 M4 OEY  EEL
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Prediciion intenal 4 000]
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Puc. 5. JlicoBa giarpama 38’13ky MIIKT i3 HOBuMU nepesioma-
MU XpeOTa: a) pe3ylbTaTd MeTaaHali3y; 0) pe3ynbTaTH MeTa-
aHaJI3y MiCIs BUIAJCHHS BUKUIIB

Ha mincraBi ckinamanHas IXHIX JaHUX HAMU OILIHEHO
po3mip o0’eqHAHOTO eeKTy IS IIOr0 MOKa3HUKA
Ha piBHi 0,0805 i3 95 % Ml: — 0,172; 0,333 ta inTep-
BaJioM 1iporuo3sy Big — 0,6217 o 0,7827 (puc. 6). Taki
pe3yNbTaTH CBiAYaTh PO BiJICYTHICTH €PEeKTy BILIH-
By KK Ha Bunnknenns HKIIX.

Cratuctuudi gani 3a Xirrincom-ToMIICOHOM
H=1,3508 i3 95 % AI: (1,00; 2,34) Ta I>= 45,195 % i3
95 % J1I: (0,0; 81,7) % Bka3yBanu Ha IOMIpHY TeTe-
POTEHHICTh, M0 TAKOX IiJTBEPIIKYBAIOCS JaHUMHU
3arajpHOl aucnepcii 2= 0,0321 i3 95 % J1I: (0,0000;
0,7587), ane BomHOYAC CTATUCTHYHWUX BUKHUIIB HE
OyJ10 BHSBIIEHO.

Biocomok 6ionoenenns xigpomuunozo kyma

Jlumie 2 nociiKeHHs OLIHUIN BIUIUB BlJHOCHO-
ro BimHoBieHH KK micns omepartii Ha pr3uk HKITX.
OnwH pe3ynbTaT BKa3yBaB Ha IOMIpHUH eQeKT,
IHIIMH — Ha HOro BiACYTHICTH (pHc. 6). O0’enHaHUi
edext cranosus 0,247 (95 % 1. —0,144; 0,638), 1o
HE JI03BOJIsI€ 3pOOUTH BUCHOBOK IIPO HASBHICTH CTa-
TUCTHUYHO 3HAYYIIOTO 3B’13Ky. [[porHO3HMIT iHTEpBaN
(-3,448; 3,942) matixe CUMETPUYHUMN, IO CBIIYUTH
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PO HEBU3HAUYEHICTHh PE3yNbTaTiB y MalOyTHIX po-
6otax. OTpumani JaHi MOXYTb OyTH OOMeXeHi Ma-
JIOKO KiJIBKICTIO BKJIFOYEHHUX JOCIIIKeHb. [ eTeporen-
HICTH OIliHeHa K momipHa: 12 = 57,0 %, 1> = 0,0449,
H = 1,526.

Biocomox 6i0noenenns eucomu xpebyieé nicis
6epmebponIacmuxu

VY 3 poOotax BuBYamacs BHCOTa XpeOuUiB Ta ii
BinHOCHE (%) BiAHOBJIEHHS Micias XipypriuHoro Ji-
KyBaHHs. Pe3ynpratu mux IOCHIIKEHb JAEMOHCTPY-
BaJld TIOMIpHY TeTeporeHHicTh (Xirrianca-TomrmcoHa
H=1,1727 395 % AI: 1,00; 3,64; I*=27,282 %395 %
AT = (0,0; 92,4) %; t* = 0,0315 3 95 % [AI: 0,0000;
2,6329), a 00’ennanmii edext ckaanas 0,2397 i3 95 %
AL —0,0755; 0,5549. lle cBiguuTh PO BiJACYTHICTH
3HAYYyIOro e(eKTy BiJHOBICHHS BHCOTH XpeOuiB
micis ornepariii Ha BuHUKHeHHs HKIIX. IIpore, ciin
3ayBaXKUTH, IO I OOTPYHTOBAaHUX BHUCHOBKIB He-
00ximHa OiNbIIa KidbKICTh IMyOIiKaIliid 3 1bOTO ITH-
TaHHA (pHc. 7).

Kinoua cmameo

VY 4 i3 17 myOmikaniii 0ys0 BUSBJICHO HOTCHIIIH-
HUH 3B’130K MiX JKIHOYOIO CTAaTTIO Ta PHU3MKOM HO-
BUX KOMIIPECIITHUX MepesioMiB XpeOLiB, o1Ha 3 pooiT
(G. Xinyu i crmiBaBT.) TIOKa3ajia 3BOPOTHHUH €(EeKT.

raucturs seratraziurs
zhy loni e 30 louiMess 30 Sttaranas =

S aad Wase
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Random efects model 176 & L~ 5 [0172;0.328]) 1000%
Fredkton Intenal —— [ETTE
R LU 7w +" 00201 (20005 0.7547)
Pk Set al {223} 30 2420 170000 100 2380 167000 0018 [0 %%
Yoo Qletal (2012) 49 1090 85000 195 690 95000 045 [0074] B1%
Random effectsmodel 77 3 0.47 [0.044;0638] 100.0%
Prediction interval [3.448;3.942]

Feleragmely - <57.0% JL0% 397%] ' =004
Testoroverlefectz =1.24 (p =02130)

[0

Puc. 6. JlicoBa niarpama 3B’I3Ky: a) KiQOTHIHHIA KYT i3 HOBUMH
nepeiroMaMu xpeodrta; 0) BiJCOTKa BiTHOBIICHHS Ki()OTHYHOTO
KyTa yHacHifok omeparii i3 HoBUMHU meperomaMu xpebra. Pe-
3yJIBTaTH MeTaaHai3y

reffacture o refracture Sandardised ean

Study Toiel Bean  SD Toial Mean D Difierence WD 85%0 Weight
PakSHaIn) @ 100 1S 100 1080 13N —E— 10 ISR B
Lleapmy B G o2E0 @ oo om —fF—— M [AE0SE] 2%
YotMeld02) 9 120 330 05 730 49000 —f= 144 [IREORY S0
Random fiecimodel 90 m “> 1240 0475 059] 100.0%

Predicion inenel c—te— a1

Heemgensty =37 2% [L0% ©.4%] o =0B1S Q002 609)
Testior overalleflect 2 =149 (p=01361)

Puc. 7. JlicoBa niarpama 3B’I3Ky BiJJICOTKA BiTHOBJIECHHS BUCOTH
XpeOLiB micis onepanii 3 HOBUMH IepeioMaMu XpeoTa (pe3yiib-
TaTu METaaHali3y)

Tabauys 3

PesysnbTaTH MeTaaHa i3y 010 BILINBY MOKJIMBUX YHHHHUKIB PU3UKY (KiJbKiCHi NOKa3HUKH)
HA BUHHUKHEHHS HOBHUX IepeioMiB xpe0dTa

INokasuuk Po3mip 00’exaanoro epexty Edexr KinbkicTs nocmikeHs Iloka3HHK TeTepOreHHOCTI
Cohen’s d Higgins & *12 2 (%)
(95 % CI) Thompson’s H, (95 % CI) (95 % CI)
. . 0,289 5 0,095 87,3
kK ) ) )
Bik narienTa (0129; 0,449) CITaOKHi 19 2,810 (0,042; 0,231) (81,7; 91,3)
. . 0,228 y 0,028 24,9
Bik mamienTa (0,097; 0,358) cl1aOKui 14 1,154 (0,000; 0,092) (0,0: 60,2)
~0,067 . N 0,103 78,8
kK ) ) )
IMT (~0,286; 0,152) BiICY THI 1 2,173 (0,034, 0,369) | (62.,6; 88,0)
~0,150 . N 0,043 47,6
IMT (-0,321; 0,021) BIACY THiH 10 1,382 (0,000: 0,192) | (0,0: 74.7)
0,032 . N 0,004 0,0
Obcsr KIL (0,074; 0,138) BixCy THIi ? 0,678 (0,000; 0,017) | (0,0; 64.8)
~0,608 o 0,229 88,8
kK E) ) )
MIIKT (-0,888: —0,327) | "omipHuii 13 2,982 (0,0799; 0,724) | (82,6;92.7)
-0,552 o 0,054 72,1
MIIKT (-0,725.-0,378) | momipnuid 1 1,892 (0,013;0,204) | (48.,6; 84,8)
. y 0,081 . N 0,032 452
Kidpormunuii kyt (~0,172: 0.333) BIJICY THIH 4 1,351 (0,000; 0,759) (0,0; 81.7)
% BiJHOBJICHHS 0,247 BV THIH 2 1.526 0,045 57,0
KipoTHuHOrO KyTa (-0,144; 0,638) acy ’ (N/A) (0,0; 89.7)
% BiJHOBJICHHS 0,240 BiICYTHIH 3 1173 0,032 273
BHCOTH XpeOLiB (-0,076; 0,555) ey ’ (0,000; 2,633) | (0,0;92,4)

Tpumimxku: * — 3araipHa JUCOepCis MK TOCHiKeHHAMH (%) omiHeHa 3a merogom lllimaka-/»xonkmana (Sidak-
Jonkman); ** — maHi 10 BUKJIFOYEHHS CTATUCTUYHUX BUKHUJIIB.
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3a pemrTow poOIT BiJHOIIECHHS IIAHCIB HE Oyiu
cTaTUCTHYHO 3Hauymumu (95 % Il Bkarovanu 1),
a oO0’emnanuii edexkt cranosuB 1,20 (95 % L
0,91-1,58), mo HEe miaATBepIKYyE 3B’I3Ky. [erepo-
reHHicTs Oyna ictoTHoro: [2 = 59,1 %, 1> = 0,1785,
H=1,56.

[Ticns BUKJIIOYEHHS CTATUCTUYHOTO BHKHIY
(G. Xinyu 3i criBaBT.) reTEPOreHHICTh 3HU3HIIACS JI0
nomipHoi (I = 39,3 %; 1> = 0,0873; H = 1,28), a cko-
purosanuii edext 3pic 1o 1,30 (95 % JAI: 1,03-1,66),
IO CBIAYMTH NPO 3HAUYLIC MiJABHILEHHS PHU3UKY
HOBHX KOMIIPECIITHUX IEpesioMiB XpeOIliB y jKiHOK
(= 30 %). Ilporno3nwuii inTepsan (0,66—2,58) Bkazye
Ha MOXJIMBY BapiaTHBHICTh e(eKTy B MaHOyTHIX
nociipkeHHsax (puc. 8, 9).
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Puc. 8. JlicoBa miarpama 3B’I3Ky KiHOYOI cTaTi 3 HOBUMH Iepe-
JoMamu XpeOra (pe3yabTaTH MeTaaHami3y)

Biocymuicme anmuocmeonopo3noco aiikyeanHs

JocnipkeHHs 111010/ BINIUBY BiacyTHOoCcTi AOT
Ha BuaUKHeHHs HKIIX mokasamm moMipHy reTepo-
reunicts (v = 0,0395 3 95 % I (0,0000; 0,4898),
H = 1,2862 i3 95 % JI: 1,00; 1,98, I = 39,553 %
3 95 % J1: (0,0; 74,6) %). Omirka o0’eqHaHOTO e(hek-
Ty ISl UbOro (hakTopa pu3UKy cTaHOBHIA 1,9695 i3
95 % JI: 1,5498; 2,5030 Ta iHTEepBaJOM IPOrHO3Y
Bix 1,1129 no 3,4856 (puc. 10), mo mo3BoIIsIE 3pOOUTH
BHCHOBOK Ipo 30inbmenHs manciB HKIIX 3a Bina-
cytHocTi AOT BaBii.

Bumik kicmkogozo yemenmy

Brmumus Butoky KII na pusuxk HKIIX BusiBupcs
CTAaTUCTHYHO 3HAYYyIIMM: 00’eqHaHUN edekT cra-
HoBuB 2,13 (95 % /I 1,33-3,42), 110 cBiUUTH PO
MaiKe JBOpa3oBe 3pocTaHHs manciB (puc. 11). I1po-
Te rereporeHHicts Oyna cyrreBoro (I2 = 72,3 %;
1> =0,5846; H = 1,90).

[Ticnst BUKITHOYEHHS CTAaTUCTHYHUX BUKUJIIB
(L. Lu 3i criBaBT.) eeKT 3aIUIIUBCS 3HAUYIIUM —
1,92 (95 % JI: 1,30-2,82), nporHo3uuii iHTepBa
3By3uBCA (0,53—6,97), a reTepOoreHHIiCTh 3HU3UIACH
1o 12 = 67,8 % (1> = 0,3129; H = 1,76), ane 3anummia-
Cs TIOMipPHO BHCOKOIO.

T-L 3’eonanns

Oninka 00’eqHaHOrO eheKTy 1moao ypaxeHus T-L
3’€THaHHS He BUsBMIA 3HauyInoro 38’s13ky 3 HKIIX
(edext 0,9017; 95 % Ml 0,5132-1,5843; puc. 12).
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et o oueral afiact 7 =217 (9 = 00303 Testor verall efedt 2 =313 {0 = 00017
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Puc. 9. JlicoBa niarpama 3B’13Ky CTaTi Malie€HTa 3 HOBUMH IIepe- JR—
: : gy Buents Tobl Bens Total 0dds oo OR WO Weght
JJOMaMu Xpe6Ta (pe3yHLTaTI/I METaaHaJI13y IICII BUKIIOYEHHSA
1 TrepZledpz) W M2 E2 40 :
CTaTUCTUYHHX BPIKI/IZ[IB) il § :
PakSed@zy 8 B B W
CregYedmzm ¥ 2 B @ T
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o1 30 15 TS 0 08 D0 458 B e el —_— [.5%; 6974
Testfor ouerall M Ct 7 = 554 (9 <0.0001) Heterogeney: = 67 8% 2 85 208 F= 03
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Puc. 10. JlicoBa miarpama 3B’I3KYy BiJICYyTHOCTI aHTHOCTEOIO-
poOTHUHOI Teparlii 3 HOBUMH HeperoMaMu XpeOrta (pe3ysbraTu
MeTaaHai3y)

Puc. 11. JlicoBa nmiarpama 3B’SI3Ky BHTOKY KiCTKOBOTO IIEMEHTY
3 HOBUMH TIepesioMaMu XpeOTa: a) pe3yJIbTaT MeTaaHalisy; 0) pe-
3yJIbTaTH METaaHaJi3y ITiCiisl BUJAJICHHS CTATUCTHYHUX BUKU/IIB
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Tabauys 4

PesysabTaTH MeTaaHaJ1i3y 010 BILINBY MOKJIMBUX YHHHHUKIB PU3UKY (AKiCHI MOKa3HUKH)
HA BUHUKHEHHS HOBHUX NepeioMiB xpe0dTa

Tloka3uuk

Po3mip 06’eqHaHOrO ehekTy

OR (95 % CI)

Tloka3HUK reTepOreHHOCTI

12 (95 %-CI)

I (%) (95 %-CI)

**)iHoua cTath

1,966 (0,9066; 1,5792)

0,1785 (0,0335; 0,6677)

59,12 (30,2; 76,0)

JKinoua craTh

1,3041 (1,0256; 1,6583)

0,0873 (0,000; 0,5174)

39,31 (0,0; 66,5)

BincyTHicTb
OCTEONOPOTHYHOTO JIIKYBaHHS

1,9695 (1,5498; 2,5030)

0,0395 (0,000; 0,4898)

39,55 (0,0; 74.6)

**BHUTiK KICTKOBOTO LIEMEHTY

2,1318 (1,3276; 3,4233)

0,5846 (0,1398; 2,3988)

72,275 (52.6; 83,8)

BuTik KiCTKOBOTO IIEMEHTY

1,9152 (1,3013; 2,8186)

0,3129 (0,0641; 1,4388)

67,82 (42,6; 82.0)

**Vmkomkenas T-L 3’equanns

0,9069 (0,3765; 2,1847)

1,8336 (0,7846; 6,4829)

92,66 (88,6; 95.3)

Vwmkomxenuss T-L 3’eqHanas

0,9017 (0,5132; 1,5843)

Kinbkicts
JIOCITiJKEHb
Higgins &
Thompson’s H,

17 1,5640
16 1,2840
7 1,2860
14 1,8990
13 1,7630
10 3,6898
8 1,9807

0,4796 (0,1153; 1,5843)

74,51 (48,5; 87,4)

Ipumimku: * — 3aranpHa AUCTIEPCis MiX TOCTiIKeHHAMH () oniHeHa 3a metofnoM [ons—Mawnnens (Paule—Mandel);
** ___ raHl 10 BUKJIIOYEHHS CTATUCTUYHUX BUKHUIIB.

Tabauys 5

Ipodiab nokasoBocti (GRADE) ynHHHKIB pU3HKY HOBHX KOMIIpeCiiiHMX nepeJioMiB XpeoduiB
nicJas NyHKIIHOI BepTe0ponIacTUKH

Hetrogensty- | =92 7% [385%95.3%], = 1 50 07246, £4829]
Test oroverall effect 7 =022 (p =08275)

refiactre  norefractue

Stuly Bents Toal Evens Totl Odis Rato OR eSHO Vet
Heapom 7 B 2 m ] T RO W
NeWsdpI 8 W 15 He - 2 s
CgYes(En 15 2 W —F— 5 1%
TegYm B 4 W m —FH ] B
BenFelal(023 47 & 117 28 3; B3%
SopHes(mW 8 B 2 M ] 338 B s
Kmisapm) @ M ¥ w — 0m R e
TaCeapzy B B W W7 = 188 OETLABT TS
YoMadz X 8 1% 1% —Br 05 DT ANY 0%
KagSkea(t) 18 T # 0B — o pHEITY] NI
Random eff cts mode! E 12 01502 [LS13; 1584 000%
Predicion inenal [0153; 5310]
Heogenaty: T4 .58 BT L = LATSEIL 18 28]
Testbrowraliefict =035 p =07190)

[

Puec. 12. Jlicosa niarpama 3B’I3Ky yIIKO/DKeHHS T—-L 3’¢ tHaHHS
y IEpBUHHOMY TI€pEJIOMi 3 HOBUMH TIepeIoMaMu XpeOTa: a) pe-
3yJIBTaTH MeTaaHamlidy; 0) pe3ysibTaTh MeTaaHalsi3y Iicis BH-
JIaJICHHS CTATUCTUYHUX BUKUIB

YWHHUK K-c1b j1oci. / manieHTis O0’ennanunit edexr (95 % AT) 12, % PiBeHb yIieBHEHOCTI
Bincyrnicts AOT 7/4 748 OR = 1,97 (1,55;2,50) 40 DDD [NomipHnii
BuTik KiCTKOBOT'O IIEMEHTY 13/5 106 OR = 1,92 (1,30;2,82) 68 ©DD Iomipuuit
Huspka MIIIKT 11/2932 Cohen’s d = 0,55 (0,38;0,73) 72 DDD [Momipuuii
TToxunuii Bix 14 /3 384 Cohen’s d = 0,29 (0,13;0,45) 25 @D Huzpkuit
JKinoua craThb 16 / 6349 OR = 1,30 (1,03;1,66) 39 ©® Huzpkuit

[lepBicHa reTeporeHHicTh Oyja JyXe€ BHCOKOIO
refracture norefracture N
s Bens Tal et Tl e OR RO kg (I>=92,7 %; 1 = 1,8336; H = 3,69), 31 cTaTUCTUYHH-
seaEn voE @ o= W g Mmu Bukuamu y npaisx H. Li ta D. H. Seo 31 ciiBaBT.
NeMetd (2024 9 188 15 M8 168 PTI3EEY 00 . . .
GmrasEn W L W2 : o ITicng iX BUKIIIOUEHHS T€TEPOreHHICTh 3HU3UJIACH,
DepY(2E) W 4 m =2 0.5 . 0%
Ferewsm oo - ane 3anumanack Bucokor (I* = 74,5 %; > = 0,4795;
) @ L e H = 1,98), a ckopuroBanuii epekT 3aJuIINBCS CTa-
s o 54 s g, TUCTUYHO HE3HAYYIUM.
. . N
e s w1 - s moka3HuKiB, 00’eqHAHUN €PEeKT STKUX BHUS-
Predicionintenal DAS; L859)

BUBCS 3HAUYLIMM, HAMHU JJOAATKOBO OLIIHEHO MPodiib
noka3oBocti 3a migxogoM GRADE (ta6m. 5).

OO0rosopenHst

[NopiBHSIHHS HAIIOTO METaaHaJi3y 3 ONEepeTHIMU
CHCTEMAaTHUYHUMU OTJISIJIAMH JIEMOHCTPYE SIK CTIHKY
KOHBEPI'EHIIII0 pe3yIbTaTiB, TaK 1 MPUHITUIIOBI Bij-
MIHHOCTI, III0 MAalOTh KJIIHIYHE 3HadyeHHs. Hacam-
nepex, yci poOOTH MiATBEPIKYIOTh KIIOYOBY POJIb
Husbkoi MIKT y hopmysanni puzuky HKIIX micus
BepTeOPOIUIaCTUKH. Y HAIIOMY JOCITIIKEHHI e(eKT
O0yB nomipaum (d = —0,55) 1 3anuimaBcs cTablIbHUM
y YyTIUBUX aHaji3ax, MO0 Y3TOMKYETHCS 3 HaHU-
mu G. Zhai i cmiBaBT. (SMD =~ —0,41) #f 9acTKOBO
3 pesynbratramu C. Dai 3i cniBaBr. (WMD = —0,38).
OTxe, cBO€yacHa JiarHOCTUKA I arpecBHA KOPEKLIist
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OCTEOIOpo3y 3aJUMIAI0ThCS Oe3aIbTepHATHBHOIO
JIAHKOIO TPOQIIAKTUKU HOBUX TepesioMiB [35, 36].

[loMiTHUM YHHHUKOM BUSBUBCSI | BUTIK KiCTKOBO-
ro LUEMEHTY. Y HaIIOMy aHali3i BiH Maiike MOBOIO-
BaB iMOBipHicTh nepenomy (OR = 1,92), mo npakTuy-
HO crmiBnagae 3 metaanajizoM C. Dai ta ciBaBT. [36]
(OR = 2,05) i miaTpMy€e BUCHOBKH TOIEPETHHOTO
ormsiny K. Mao 3i criBaBt. [37]. AkTyanbHe A0cCii-
mokeHHs Y. Wu i1 criBaBT. neTalizyBajio aHATOMIdHi
MepelyMOBH BUTOKY IIEMEHTY, a caMe MOPYIICHHS
KipKOBOTO TIapy Ta BaKyyM-IIUIMHH, T IKPECITIOI0UH
BXKJIMBICTh HeHWTpasizallii came 1ux (HakTopiB Mmija
yac BTpy4anHs [38].

Oco0OnuBHii BHECOK HAmIOi pPOOOTH TOIATAE
B KIUJIBKICHOMY OIIiHIOBaHHI BIIMBY BiACYTHOCTIi
AHTHUOCTEONOPOTHYHOI Tepamii. Mu mokaszanu, 1o
ITHOPYBaHHSI MEIMKaMEHTO3HOI MiATPUMKH Maiike
BJIBiUi 301IBIIIyE PU3UK HOBOTO IEPEIIOMY, TOII 5K
OUIBIIICTh MOMEPEHIX OMISA/IB JHUIIE OMUCYBAIU
el 3B’130K 0e3 ctaTucTHaHOI Bepudikarii [36, 37].
Leit pe3ynprat BucyBae AOT y mepiry JIaHKy cTpa-
TETi BTOPHHHOIT TPOPITAKTHKH.

[lomo memorpadiyHuX 3MIHHHX, XKiHOYA CTaTh
acorritoanacst MaixeM 3i 30 % 3pocTaHHSIM PU3HUKY,
o criBnao 3 migpaxynkamu C. Dai, xoua B oruisiii
G. Zhai cTaTHCTHYHOT 3HAYYIIOCTI HE IOCATHYTO. Bi-
KOBUM IIOKa3HUK IPOAEMOHCTPYBAB HEBEIUKUN, alle
BiATBOPIOBaHUI! BIJIUB: Y HAIIOMY 00’€THaHHI eek-
TiB CepeIHbO3BaXKEHA PI3HUIS CTAHOBHJIA OJM3BKO
2-3 pOKiB, 110 MPAKTUYHO JOPIBHIOE pe3yibTaTaM
C. Dai, toni sik oriisigy G. Zhai, oOMexxeHn BUOIPKOIO
1o 2017 p., He BUSBUB CUTHAIBHOTO €(DeKTy .

LlixaBuM € ¥ To#t (axT, MO Hi 0OCAT IEMEHTY, Hi
1HIIEKC MacH Tijla He MPOIEMOHCTPYBAaIN JOCTOBIP-
HOTO 3B’13Ky 3 YaCTOTOIO HOBHX TMEPEIOMiB aHi y Ha-
oMy, aHi B MomepenHix omsigax. Lle nae miactasm
BIIMOBUTHUCS BiJi HEOOIPYHTOBAHUX CIIPOO KOPUTY-
BaTH caMe IIi MapaMeTpH 3315 3HUIKCHHSI PH3HKY.

MeTonoI0riyHO Hallle JOCIIKSHHSI BUPI3HIETHCS
HIMPIIMM 3aTydeHHsiM Maiixke 7000 mamieHTiB i3 pis-
HUX PETIOHIB Ta BUKOPUCTAHHSIM Cy4aCHUX CTaTHC-
tuaHux migxomiB (Sidik—Jonkman, Paule—Mandel,
nporaosHi inTepBain, GRADE), Toai sk OiabmIicTh
MOTIEPEIHUKIB 3aCTOCOBYBAJIN KJIACHUHY MOIEIb
DerSimonian—Laird 6e3 rpanmamii BmeBHEHOCTI H0-
ka3ziB. lle 3a0e3meuye BUIMY 30BHINTHIO BaJliHICThH
1 IpaKTUYHY NPUIATHICTH HAITUX BICHOBKIB.

Obmedsrcenns

[lo-mepiie, mepeBaXkHa OINBIIICTh BKJIFOUCHUX
HaMU JIOCTIIKEHb Malld PETPOCHEKTUBHHUI KOTOPT-
Huit au3aite (19 3 20), mo oOMexye T0Ka30BiCTh BU-
CHOBKIB 4Yepe3 MOTEHIIHHUIA PU3HK CUCTEeMaTHIHUX
nomuniok. Ilo-gpyre, crnocrepiranacs 3HauHa rete-

POTEHHICTh Pe3yJIbTaTIB MIXK JOCIKEHHSIMH 010
TaKuX YUHHUKIB, sk BiK, MILIKT i BUTIK eMeHTY
(I* > 70 %), mo cBigUUTH PO BapiaOENbHICTh Me-
TOJIOJIOTIH, XapaKTEPUCTUK OIS Ta IHTepIpe-
Talii pe3yNbTaTiB Y Pi3HUX CIIOCTEPEKEHHIX. X0ua
OyJI0 MPOBENECHO UYTIMBI aHAMI3K 3 BHKJIIOUYCHHSIM
CTATUCTUYHHUX BUKHU/IB, 3aJINTIIKOBA T€TEPOrCHHICTh
30epiranacs. [lo-TpeTe, Akl MOTSHITIHHO 3HAYYIITI
(dakTopu pU3MKY Maiy HEJIOCTATHE YMCIIO BKIIOUE-
HUX J0CHikeHb (% BITHOBIIGHHS BHCOTH XpeOIls,
% signonenns KK, KK), mo o0mexye moctosip-
HICTH BHCHOBKIB L1010 HUX.

3a3Ha4MMO, 110 OiTBIIICTh AOCTIKEHb, BHKOPHC-
taHuX 105 aHamizy (91 % Bumankis (18 i3 20 crmo-
CTEPEXKEHb)) PO3IIIANany a3iiceKy nomyssmito. Lle
€/CYTTEBHUM 3 OTJISIY Ha T€, IO JJIS OI[iHIOBaHHS
MUIIKT 000B’13K0BO BpaxoBYIOTh pacy, 00 y mpea-
CTaBHHUKIB Li€i NONYJsMil HUKYE PUSHK PO3BUTKY
0CTEOINOpO3Y MOPIBHSHO 3 €BPONEHCHKOIO PACOIO.

BucnoBxu

CucremaTnyHul ornsn i Mmetaanamiz 20 my0mika-
il 3aCBITUUIH, TI0 HAWBArOMIIIMMU MPEIUKTOPA-
MU HOBHX KOMIIPECITHMX HEpesIoMiB XpeOLiB micis
MyHKLIHHOT BEPTEOPOIIACTUKH € BiJICYTHICTh aHTH-
OCTEONOPOTHYHOI Teparrii, BUTIK KICTKOBOTO IIEMEH-
Ty Ta HM3bKa MiHepajibHa IIIIBHICTh KICTKOBOI TKa-
HUHU 32 MEPIIUMH ABOMA 13 WX YHHHHKIB IIAHCH
HOBOTI'O MEPENIOMY MiJABUIIYIOTHCS MPHOIU3HO BJBI-
4i, mpu YoMy sikicTh oka3iB 38 GRADE ouinena sk
nomipHa. JKiHoda cTaTh 30ibIIye HMOBIPHICTD MIPH-
ONMM3HO Ha TPETUHY, a CTAPIIUI BiK Ma€ CTaTUCTHY-
HO 3HAUyIIWH, ane caOKkuil edekT; A HUX piBEHb
YIEBHEHOCT] 3aJIMINAETHCSA HU3bKUM. HaToMicTh 00-
CST IIEMEHTY, BETMYMHA Ta KOPEKIis Kio3y, BiTHOB-
JIEHHSI BUCOTH XpeOIlsi, IHJAeKC MacH Tijla, Maca Tija
1 ypaxkenust T-L 3’¢qHaHHS HE BHSBHJIH CyTTEBOTO
3B’SI3KY 3 HOBUMH IIEPEIIOMAMU.

KonguikT iHTepeciB. ABTOpH OeKIapyloTh BiACYTHICTh
KOH(QIIIKTY iHTEpeciB.

IlepcnekTHBH MOAAJBLIINX A0CJilKeHb. IlepcriekTnBoO
MaitOyTHIX mociijkeHs Oyae cTBopeHHs yHidikoBaHoi cucte-
MU JIiKyBaHHsI, TpodinakTuku Ta nporuosysanus HKIIX micis
[1BI], a TakoX BIPOBAJKEHHSA B MPOTOKOJIH JIIKYBaHHS TaKHUX
XBOPHX y JiKapHAX YKpaiHu.

Indopmaniss npo d¢inancyBanns. JlociifuKeHHS Npo-
BEJICHO B MeXKax 3[IHCHEHHS HayKOBO-IOCHiaHOI pobotu Y
«lHCTHTYT Narosorii xpedTa Ta cyrinobis im. mpod. M. I. Cuten-
xa HAMH VYkpainn» «Po3po0uTy nporHo3yBaHHs Ta BJOCKO-
HQJIUTH JIKyBaHHS HOBHUX KOMIIPECIIfHHX HepenoMiB XpeOiiB
I'pyIHOTO Ta MOINEPEKOBOro BiAAiNIIB XpeOTa B MAlli€HTIB 3 AH-
(Gy3HHM oCTeornopo3oM micis BepTeOporutacTukm» (Ne mepx-
peectpanii 0123U1042019).

Buecok aBTopiB. [loros A. I. — po3pobOka xoHIenii qoc-
JJPKEHHS, yJacTh y 300pi JaHMX, aHami3 pe3yibrariB; Moio-
miok M. B. — 306ip mannx, aHamui3 pe3yibraTiB, oopMIIEHHS
pyxormucy; Kynenko B. O. — po3po0ka KOHIEMIIiT JoCITiKEeHHS,
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y4acTh y 300pi nanux; HecconoBa M. M. — cratuctuuna o6-
poOka nudpoBUX JaHUX Ta ONMUC MOKA3HUKIB. Yci aBTOpH Opaiu
yYacTh y HAITMCAHHI CTATTi Ta CXBAJIUIIA OCTATOYHHI PYKOIIHC.
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