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P0o3p0o0Ka OMUTYBAUIBHUKA LIS OI[iHKH AKOCTi TiKyBaHHA
BOTHEIIAJIbHOL TPABMH HAAIUTIYYA

Tenenenxo I'B." B

Mema: Bioxopuzyeamu, cnpocmumu ma aoanmysamu. MidHaPOOHI ONUmyeais-
HUKU 018 OYinKU PYHKUYTT 6ePXHbOI KIHYIBKU NICAA 802HENANbHOT MPABMU HAONIIHYA,
Dpospooumu incmpymenm 08 CMAHOAPMUI0BAH020 BUSHAUCHHA AKOCIE JUK)8AHHA.
Memoou: [1po6eoeno ananis MiKHAPOOHUX ONUMYBANOHUKIE O OUIHKU (PYHKULT
8ePXHbOI KIHUYIBKU MaA NPOBEOCHO KPUMUUHY DeBI3i0 3anumans, AKi 601U MiCMAMD.
Buxonano nopienanns 3micmy 3anumant 3 YPaxy8annam uacmomu 3an)4erocmi
nacenenns Yxpainu 00 pisnux 6uoie cnopmy ma nodymoseoi akmuenocmi, uo 6i000-
paxcaromoca 6 3apyOixcHux OnumyBarbHUKax. Ha 0CHO8I OMPUMArUX pe3yromamie
CPOPMOBARO MOOUPDIKOBANULL ONUMYBANLHUK, A0ANMOBANULL 00 HAUIOHANLHO20 KOH-
mexcmy. Pegyavmamu: Po3poonenuii incmpymenm 0036016 Cmeopumu yHigikosa-
HULL T 3PO3YMINULL MEXANHISM OUIHKL PYHKYIOHANOHUX De3YIbMAamie AiKY6anHs 602He-
NANGHUX YUKOONCeHb HAONMYA. Anpobayito npogederno ceped 20 nayicHmie, AKUM
0Y210 3anpPonoroBano AK adanmosanuii, max i 3apyoiiri ananozu OnUmyeaibHUKIe.
Koxcen yuacnux 3anoenue 4 sapianmu onumyeanshuxie: 3 3apyoixnux ma 1 Kopezo-
garull. [1iopaxoyouu Oanu ma oy Pe3Yabmam 32i0H0 2padayii KoJWH020 Onu-
MYBaANHUKA, 6CL NAYWIEHMU OMPUMYBANU OOHAKOBY 2PYNY De3YAbmamie 32i0H0 C60ix
810n06i0ell N0 6CIX YOMUPLOX WKANAX. YCi pecnondenmu 6i03HauuIu nepesazi. aoan-
moeanoi eepcii, 30Kpema CKOPoOUenHs acy 3an06HenHs, NioGulyenms 3D03YMinocmi
popmymosans ma yYcynenus npoorem inmepnpemayii okpemux numans. Bucnoexu:
3anpononosanuil adanmosanuil. ONUMYBANHUK MONCe OVMU DeKOMEHOOBANUL AK
epexmuenuil 6aNiOHULL Ma 3PYUHULL IHCMPYMEHM 0A8 CMAHOAPMUI0BAHOT OUIHKY De-
3YALMAMIE XiPYP2iur020 MiKYBAHHA B0ZHENANHUX MPAM HAONAIwus. Ho20 3acmocy-
8aHMA 3a0e3new)e Ni0BUICHHA AKOCI OUIHIOBANH MA 6NOPAOKYBANHA De3YNbImamie
KAHIUHOT NPpAKMuKy y nayicHwmis i3 3a3Havenorn namono2ien.

Knouoegi cnoea: onumysansvhuk, mexanism ouinky, nopanenns, eilicbkoéa mpas-

Ma, HAONTYS, TONAMKA.

Beryn

BoruenanpHi ypaxeHHA BEPXHbOI KiHIIIBKH, 30K-
pemMa AUIAHKU HAAIUIYYA, € OJHICI0 3 HANCKIaJHi-
KX NpOOIEM Cy4aCHOI BiTHOBHOI Xipyprii. B ymoBax
36ponHoi arpecii npoTu VKpaiHU KilbKiCTh TAKHX
TPABM iCTOTHO 3pOCJa, IO POOUTH NUTAHHA iX JIKY-
BAHHA T4 peadimiTanii Ha/I3BUYANHO AKTYIbHUM. [11d
MALi€HTIB 11i YITKO/KEHHA 4aCTO O3HAYAIOTh CYTTEBE
SHIDKEHHA (DYHKLIOHAJTBHUX MOXIUBOCTEH, BTPATY
IPALe3AaTHOCTI Td MOTiPUIEHH AKOCTi XUTTA.

O6’eKTMBHA OLIiHKA PE3YIbTATIB JIKYBAHHA IOCi-
J1a€ BAXKIMBE Micle B KIiHIYHIM OpaKTULi. Y CBiTOBIN
MEJUIUHI 3 11i€10 METOIO 3aCTOCOBYIOTH CTAHAAPTH-
30Bani onurysaabHukM: Oxford Shoulder Score [1],

BL Tenenenrxo IB. telepenkol505@gmail.com
IV “Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”,
Ykpaina, Kuis

DASH [2], ASES [3], Ta inmi. BoHu 103BONAIOTH OLi-
HUTN (DYHKI[IOHATBHUI CTAH KiHIiBKU, TOPiBHIOBATH
PE3yAbTATH TA BiJCTEXKYBATU AUHAMIKY BiJHOBJICHHI.
[Ipore 1X BUKOPUCTAHHA B YKpAiHi OB’43aHE 3 HU3-
KOIO TPYAHOIIiB. 30KpeMa, YdCTUHA 3ANUTAHb CTO-
CYETbCA BUAIB CIOPTY YM NOOYTOBUX AKTMBHOCTEI,
AKI € TUINOBUMH JUIA {HIIMX KpaiH, € MaJIOIOLIN-
peni cepej Hamux nanienrtis. Kpim toro, gocnisHuit
NEepPEeKI] JeAKUX (POPMYIIOBAHD YCKIAJHIOE iX pO3y-
MiHHS, IO 3HUXKYE JOCTOBIPHICTD BiAIOBiJEH.

TaxuM 4UHOM, IIOCTAE 3dBAAHHA CTBOPUTH A/AIITO-
BAHUI IHCTPYMEHT, AKUI O 30€piras BaIiHICTh OpU-
NHAIBHUX WIKAJ, ajI¢ BOJHOYAC BPAXOBYBAB YKpaiH-
CbKHH COLIIOKYIBTYpHHUI 1pocTip. Ile 103BonnTh 3p0-
OUTH NIPOLEC ONUTYBAHHA JJIA MALEHTA IPOCTIMNM
i 3posyminimmMm, a g JiKaps — OTPUMATU TOYHiII]
1 OinbII peneBaHTHi AaHi MO0 e(PEKTUBHOCTI JIiKYy-
BAHHS.




Marepianu i meTonu

[l BOCATHEHHA NOCTABIEHOI METH IPOBELEHO
aHQIi3 HANOGINbII MOMMPEHUX MIKHAPOJHUX OIUTY-
BAJIbHUKIB, 1[0 BUKOPUCTOBYIOTHCA I OL[iHKU (DYHK-
nii BepxHpoi Kinnisky, 30kpema DASH (Disabilities
of the Arm, Shoulder and Hand), ASES (American
Shoulder and Elbow Surgeons score), Oxford Shoulder
Score. Oco6mUBY yBary NpUAIIEHO K CTPYKTYpi 3a-
MUTAHb, TAK i IX 3MICTOBIM CHPAMOBAHOCTI, IO IIE-
penbdavyana OIiHKY MOBCAKAECHHO! AKTUBHOCTI, PiBHA
0O0MI0 T4 MOXIUBOCTEN IIOBEPHEHHA 10 (Pi3UUHUX
HABAHTAXKEHb.

[licna peTasbHOrO aHaxizy 3MiCTy IPOBELEHO
aJanTauilo OKPEeMUX IYHKTIB 3 YpAXyBAHHAM CIie-
IU(pIKA YKPATHCBKOTO KOHTEKCTY. 30KpeMa, 3 30 mu-
Tanb B onutyBibHUKY DASH (Disabilities of the Arm,
Shoulder and Hand) noteHninHo npo6JeMHUMHU I
PO3YMiHHA TA HA/JAHHA BiANOBifEN YKPATHCHBKUM IId-
L[I€EHTOM € 3, 4 CaMe:

1. «Recreational activities in which you take some
force or impact through your arm, shoulder
or hand (e.g. playing golf, hammering, tennis,
€etc.)» — ronp@ T4 TEHIC € MAIONOMMUPEHUMU
BU/JIAMU CIOPTY B YKpaiHi, a cinosa (force Ta
impact) MOXyTb OyTH TPAKTOBAHI IO Pi3HOMY.

2. «Recreational activities which require little
effort (e.g. card playing, knitting, etc.)» — nu-
TAHHA TAKOI'O TUITy HE MAIOTh OCOOIMBOTO 3HA-
4EHHA I (PYHKLT JIEYOBOTO CYIIOOY.

3. «Sexual activities» — NOUTAHHA JAHOTO DPOAY
MOXKYTb BUKJIMKATH 30CHTEKCHHA y MALli€HTIB
CTAPIIOTO BiKy T4 Y 0OCi6 3 MEBHOTO POJY JIUC-
GyHKLiAME.

Xou DASH i oxommoe (yHKII0 BEPXHbOI KiHIIiB-
KU 34raJIOM, dJI€ € HEeCHeIU(pIiYHUM METOJOM OL[iHKI
CaMe IIEYOBOTO CYII004.

[Ikama ASES (American Shoulder and Elbow
Surgeons score) Mae OOMEKEHUH Habip 3amUTaHb Ta
€ He OO’€KTUBHOIO JUI1 OLIHKM (DYHKIIl IIPU JIETKUX
VPLKEHHAX IUIEYOBOIO MOACY T4 IPU KOMOIHOBAHUX
TOIKO/PKEHHAX JEKIIBKOX CYIVIOOiB BEPXHBOI KiHIIiB-
k1. ®opmymosanng mutane: «Wash back of opposite
shoulder» — MUTTA 3aHBOI NOBEPXHi NMPOTUIEKHOIO
I1I€4 TPABMOBAHOIO PYKOIO, BUMATa€ AyAKE YiTKOTO II€-
peknaay Ta notpedye 6inbll YiTKOro (POPMYIIOBAHHS,
4JLKE MOXE BBOJIUTU B OMAHY 3 PO3YMiHHAM BUMOT 32-
nuTaHHda. «Throw a ball overhand» — kugatu M99 Haj
T'OJIOBOIO, XAPAKTEPHO /I OeNCO0My Ta AMEPUKAHCHKO-
ro (yrdoay, AKi HE € NOMMPEHUMH BU/IAMU CIIOPTY B
Ykpaini. Takox npobnemu i3 po3yMiHHAM BUKIMKAIOTh
3AINTAHHSA, B AKUX BUKOPUCTOBYIOTHCA AJBTEPHATUBHI
CUCTEMHU BUMIDIOBAHHA. I0 npuknagy nuranus «Lift 10
pounds above shoulder» noTpedye 10JaTKOBUX 00UNC-
JIEHD I IEPEBE/ICHHA (DYHTIB B KiIOTPAMHU.
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Oxford Shoulder Score (OSS) — 3aranom Han6iNbII
HiAXOAAIA IKAAA I HAUX BUIAJKIB Mae 12 3anu-
TAHDb A€ 3 OPUTAHCHKUMHU KyIbTYPHUMHU OCOOIUBOC-
TAMY, HATIPUKIIAL:

«Putting on a jumper» — B GPUTAHCBKOMY pO3Y-
MiHHi 1€ HaJATaHHA CBETPA, aJIe YKPATHChKi IallieHTH
MOXYTb IJIyTATH i3 CIIOPTUBHUM OJATOM.

«Carrying a tray» — HNEPEHECEHHA IJJHOCY, MaJIO
XTO KOPUCTYETbCA HUMHU B II0OYTi B YKpaiHi.

«Washing hair» — iHKOIM TPAKTYETbCA AK MUTTH
r0JIOBY, aji€ Tpeba MOACHIOBATH MAL[IEHTY 10 MAETHCA
H4 yBA3i PyXU PYKaMu HaJ| TOJIOBOIO.

[Iurannd, WO CTOCYBAINUCA MAJONONIMPEHUX B
YKpaini BUAiB AifIbHOCTI, Oyau 3aMiHeHi 260 mepe-
(bopMyIbOBAHI HA OiIBII 3PO3yMiai T4 HAGIMKEHI O
YMOB IOBCAKJEHHOI'O XKUTTA HAMKX MalieHTiB. [Ipu
IbOMY 30€PEKEHO 3ATIbHY CTPYKTYPY Ta JIOTIKY
OPUTiHANBHUX WIKAJI, IO AO3BOJAE CIiBCTABIATU PE-
3yIbTATA 3 MDKHADOAHMMHU JAHUMU. 3AINPOIOHOBA-
HUI HAMU OIUTYBAJIbHUK:

» 36epirae CTPYKTypy MiKHAPOAHUX OIUTYBAJIb-

HUKiB (61/1b, (PYHKIIifl, COLiaNbHA AKTUBHICTD).
e [IpucrocoBanuil mig peanii NOBCAKACHHOIO
KUTTA B YKpaiHi (a7anTOBaHi T4 4iTKO CPopMmy-
JIbOBAHI MMUTAHHA).

e Jlerko 3aCTOCOBYETbCA Y KIIHIUHINA IPAKTUL
(3ariMae 5—7 XBUJIMH).

AJIANTOBAHUI ONMUTYBAJIBHUK OyI0 AIPOOGOBAHO
Ha Tpyni 3 20 nanieHTiB i3 BOrHENAJILHUMU TPABMa-
MU HaJIIivyd, AKi nepedyBanu Ha JIKYBAHHI IiCJA
ONEPATUBHUX BTPYYaHb. YCi MALiEHTH MOCIJOBHO
3ANOBHUIN AK MOAU(IKOBAHUM, TAK i OPUIiHANbHI
34pyOiKHI ONMUTYBAIBHUKM, TOOTO KOKHUI HAIli€HT
3AII0OBHUB 110 4 ONUTYBAJIbHUKHU. [1iJ 4ac TECTYBAHHA
OLiHIOBAIN 3PO3YMiNiCTh (DOPMYIIOBAHD, 3PYUHICTD Y
KOPUCTYBAHHI T4 TPUBAIICTb 3AII0BHEHHS.

OrpuMani pesyabraTu OyJ0 Y3araJbHEHO Ta II0-
PiBHAHO, 10 JAJIO 3MOI'Y BU3HAUUTHU IIEPEBATU I HE-
JIOJIIKK 2/1aTITOBAHOTO BAPiaHTA T4 3pOOUTU BUCHOB-
KU 10/10 MOT0 €(PEKTUBHOCTI Y KIIHIYHIN NPAKTULL].

Buriay onuTyBanbHuUKa:

Byap macka, jaitte BifOBiib HA KOXHE NMUTAHHI,
oliHiouYM Bam CTaH 32 OCTaHHIN TUKIEHD Y BiJIIO-
BigHOCTI 10 mKau Big 0 10 4.

Orinka 3HAYCHHS
0 HeMOA/IMBO BUKOHATH / IyKe CUIbHUY Oilb
1 3HayHa podieMa / CUIbHAN OilTb
2 [Tomipna mpo6aema / moMipHuit 6ib
3 Jlyxe He3HayHa IpodeMa [/ Clnabkuii 6imb
4 He maro po6nem / nemae 60mo
1. Binp

1. Hackinbky cunbHUM OyB 6i1b y IUI€Ui IPOTATOM
OCTAHHBOTO THKHA?




2. Binb npu nexaHHi HA OOIli 3 YPAKEHUM IIJIEYEM:

3. binb npy MAHATTI pyKH JOTOPU (JiCTATH IPEA-
MET Ha BEPXHil mOMMLi):

4. Binp mij yac no6yTOBUX CrIpas (MUTTA IiJIOTH,
IPUTOTYBAHHA DKi, BUHECECHHA CMITTA):

5. binb yHOui mig yac cHy:

2. [Io6GyTOBAa AKTUBHICTD

0. MUTTS T4 PO3YiCYBAHHA BOMOCCSE:

7. MyATTA CIMHY / BUTEPTUCA MICAA JYIIY:

8. OfArHyTH CBETpP YEPE3 IOJNIOBY:

9. 3acTi6aHHA I'VA3UKIB 400 OIUCKABKU:

10. Butarnyru teneon a60 ramaHensp i3 3aHbO1
KUIIEH:

3. JomamHi cipaBu Ta (pi3HIHI HABAHTAKEH-
Hi

11. Hectu maker 3 IpogyKTamu:

12. [ligHiMaTH KACTPY/IIO 460 YaNHUK:

13. Tlepecynyru crinenp 260 n€rki meoi:

14. Po6ora B capiy / HA TOPOAi:

15. 3anpaBuTH NLKKO:

4. ConiaJibHa AKTHBHICTH T4 BiIIOYHHOK

16. CriiikyBaHHS 3 POJAUHOIO / APY3sIMU:

17. Ymobneni Bun aKTUBHOCTI (CIIOPT, IPOTYJIAH-
KU, OI3AKK):

18. I'pa y gyr6011, BONENHOM 460 MiATATYBAHHS HA
TYpHIKy:

19. Jlerke x00i (HACTiNBHI irpy, YAUTAHHA, POOOTA 3
TeneoHoOM):

5. Po6oTa Ta 3araabHe CAMOMOYYTTA

20. Britu 60110 260 0OMEKEHD HA POOOTY / HAB-
YAHHA:

21. OOMEXKEHHA Y 3BUYHOMY PUTMi KUTTA:

22. Broma 460 C1abKiCTb y pywi mij 4ac TpUBanoi
po6orm:

23. BukonaHHA 3aBJaHb, IO NOTPEOYIOTh CUIU
(HOCIHHA BAXKHX IpEAMETIB, 340MBAHHA IIBAXA):

Y3araspHIOIOUE 3aUTAHHA

24. SIk 6M BW OIIHMIM 32aTAABHHUI CTaH BAIIOIO
[UIeYa Td PYKU 34pas?

(0 = nyxe norano, 10 = MOBHICTIO 3a/{0BINLHO):

OLiHKY pe3yabTaTiB NPOBOJUTU HACTYIHUM YH-
HOM:

MaxcuManbHa cyma 6ajiB 3TifJHO OIUTYBAJIbHUKA
92 (23 3anuTanng, 4 6211 MAKCUMYM 32 KOXHE IIU-
TaHHA) 23 x 4 =92 = 100%.

OGinanpHe nuTaHHA (24) - CyO’€KTHBHA OIliHKA
(0-10), 4Ky MOXHA BUKOPUCTOBYBATU AK JOIOMIiX-
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HUI ITOKA3HUK 3aI0BOJIEHOCTI CTAHOM IIJIEYa, IO A€
3MOI'Y OLI{HUTH 3arajIbHi BPAKEHHA MallieHTa Bif pe-
3y/IbTATY JIIKYBAHHS, 4/KE NOTPEOH Y KOKHOI JTIOUHU
pi3Hi Ta iHAUBIAYAIbHI.

Tabnuysa Nel
InTepnperania pe3yabraTiB OMUTYBAIbHHKA
C Bigcorox Bix| Cryminb
yMa - |oOMexenna | IHTepIperanisa
Gain | MAKCHMATE: | ofMEKeHy prp
HO{ OIiHKH |  (pyHKIii
75-92| 81-100% OyHK1isA [TatieHT NPaKkTUIHO
Maitxke HE Mae OOMEKEHD Y
BiIHOBJICHA | PyXaX Ta HOOYTOBIl
AKTUBHOCTI
57-741  61-80% Jlerka [TarienT MOXe BU-
OOMEKEHICTD | KOHYBATH OUIBLIICTD
Aiit, IpoTe BiyyBae
HEBHUI UCKOM(OPT
260 cmabkuil 6i1b
38-56|  41-60% Momipre | [TarieHT OOMEKCHHMI
OOMEKEHHS | Y YACTHHI OOYTOBHX
Ta (Pi3NYHUX HA-
BAHTAKEHb, MOKJIIUBI
TPYAHOILi y pOGOTi Ta
Bi/ITTOYHHKY
20-37 21-40% 3HAYHE [TanieHT CyrTEBO 06-
OOMEXKEHHS | MEXXEHUN Y BAKOHAHHI
IMOJICHHUX CIPAB,
NoTpedye MATPUMKI
200 a/IanTaIiHUX
3aXO0/liB
0-19 0-20% Baxke [TanieHT HE MOXKE
TIOPYMIEHHS | BUKOHYBATH OLILIIICTh
(GyHrnii | g 6e3 60mo a6o CTo-
POHHBOI JJOIIOMOTY
PesynbraTu

B pesynbrari nposesenoi poboru 6yao CTBOpE-
HO 2/JAIITOBAHUI ONUTYBAJIBHUK /A OLIHKUA (DYHK-
[IOHAJIBHUX PE3YAbTATIiB JIIKYBAHHA BOTHEIAJIbHUX
TPABM HAAIUIIYYA, AKUH 306€pirae CTPyKTypy MixHA-
POJHUX IIKAJ, aJic BPAXOBYE COLIOKYJIBTYPHI TA IO-
OyTOBi 0COOMMBOCT] YKPATHCHKOI'O KOHTEKCTY.

Anpo6anig iHCTpyMEHTA IPOBOAMIACH HA T'PYI 3
20 narieHTis, 4Ki NEpPEHECIN OIECPATUBHE NiKYBAHHA
BOIHENAIbHUX VIIKOKCHb Hajpmnivysg. KoxeH ma-
Ii€HT 3aII0BHUB AK AAIITOBAHUI ONUTYBAILHUK, TAK i
opurinaaphi MixHapoaHi Bepcii (DASH, ASES, Oxford
Shoulder Score) Ta oLiHUB PO3POOIEHUIT ONUTYBANb-
HUK 34 TPbOMA KPUTEPIAMU:

1. 3po3yMinicTh Ta JOCTYIHiCTh: BCi PECIIOH-
JCHTY BiI3HAYWIIN, [0 aJAIITOBAHA BEPCid 3po-
3yminima y (popMyaIOBAHHI UTAHb, IO 3MEH-
IIYBAJIO PU3UK HENPABUIBHOTO TIYMAYCHHA.

2. IIBUAKICTH 3aIIOBHEHHA: CEPE/IHIN 4ac 3a-
IIOBHEHHA 5—7 XBWINH, 1[0 3PYYHO I KIiHi4-
HOT IPAKTHUKH.




3. AKTyaJabHIiCTh 3aIIUTAHb: NUTAHHA a/aITO-
BAHi il HOBCAK/JEHHY JisNIbHICTD YKPATHCHKUX
MAIi€HTiB, BKIIOYAI0YU MNOOYTOBI TA COIiasb-
Hi AKTUBHOCTI, IO IMiJJBUINYE PEICBAHTHICTDH
OTPUMAHUX JJAHUX.

4. 1lo3uTHBHA OI[iHKA NMALi€HTiB: AK PE3YIbTAT
yCi Y4aCHUKHU BiI3HAYMIM [IEPEBArY A/JAITOBA-
HOT BepcCil HaJj OPUTiHAIBHUMU ONUTYBAJIbHU-
KdMH, OCOOIMBO MO0 JETKOCTi PO3YMiHHA T4
BiZAMOBIAHOCTI BAACHUM (PiI3UYHUM MOKIMBOC-
TAM.

TaxuM 4nHOM, pO3POONIEHUN OIUTYBANTBHUK MOKA-
3aB ce6e e(PEKTUBHUM {HCTPYMEHTOM VIS CTAHAAPTHU-
30BAHOI OLIHKM (DYHKIIOHAJTBHUX DPE3YIbTATIB JiKY-
BAHH{, 310€31€UYI0YM MBUJKE Td TOUHE BU3HAUEHHS
piBHA BifHOBIECHHA (DYHKIIT HAAMIIYYA Y TAL[IEHTIB i3
BOT'HEIIAJIbHUMU TPABMAMU.

O6rosopeHHs

JIikyBaHHA BOIHENAJIbHUX TPABM HAJIIIUYA €
CKJI4JIHUM | 6araTOrpaHHUM NIPOLIECOM, 4 0O’€KTHBHA
OLIiHKa MOTO PE3y/IbTaTiB BUMArae iHCTPYMEHTIB, AKi
BiJOOPAXKAIOTh DPEANBHUN CTAH TNallieHTa. [CHYIOUi
MiXHAPOAHI ONUTYBaIbHUKY, 30KpeMa DASH, ASES Ta
Oxford Shoulder Score, MiCTATb MUTAHHA PO BUAU
CIIOPTY Y AKTUBHOCTI, AKi HE 3aBXKJIU BiANOBiJAI0TH
nO6YTy YKPAiHCHKUX NalieHTiB. lle Moxe npussoau-
TH 10 HETOYHOCTEN IOJ0 OLiHKU (DYHKI[iOHAJIbHUX
OOMEXKEHb | CIOTBOPIOBATH KIiHIYHY KAPTHHY Bif-
HOBJICHHA.

AJIANITOBAHUI  ONUTYBANIBHUK, PO3POOIEHUN Y
paMKax LbOI'O JOCH/PKEHHA, IO € JOCUTb IOLIN-
PEHOIO NMPAKTUKOIO I YTOYHEHHA Td MOKPAIECHHA
OLIHKU AKOCTi JIKYBaHHA OiIbII BY3bKOI IATOJOTII
[4],[5],[6],[7], mO3BOsIE BPAXOBYBATH JIOKAIbHI COIiO-
KYJIBTYPHI YMOBU T4 IOBCAK/JCHHI AKTUBHOCT] MaIli€H-
TiB. 34BJAKY IIbOMY JIiKAp OTPUMYE OiIbII PENIEBAHT-
Hy iH(pOPMALiI0 MOA0 (PAKTUYHOI (PYHKIIii BEPXHBO]
KiHIiBKM, 4 MALi€HT MAa€ MOXJIMBICTh OLiHUTH CBil
CTaH Y 3HAOMOMY i 3pO3yMiJIOMY KOHTEKCTI.

Kpim Toro, ajganranis onuTyBaabHUKa CIPUAE Mij-
BUIEHHIO €(EKTUBHOCTI KIiHIYHOI IPaKTUKU. CKO-
POYEHHA YaCy 3aIIOBHEHHA Td CHPOIEHHA (POpMy-
JIOBAHB JIO3BOJIA€ MAIli€HTAM JIETTIE OPATH y44CTh Y
OLIiHIOBAHHI, a JTiKapAM — MBU/IIE OTPUMYBATHA TOYHI
JAH{ 1A ITAHYBAHHA peabiniTaniiuux nporpam. Ix-
Terpallig MUTaHb, MO OLIHIOITL COLiaJbHY AKTUB-
HiCTb Ta MOOYTOBi (PYHKII, JO3BONAE OiIbII KOMII-
JIEKCHO OL({HIOBATU BiJHOBJICHHA, BKIIOYAI0YN MOXK-
JIUBICTb TIOBEPHEHHA 10 3BUYHOTO CIIOCOOY KUTTS T4
y4acTi y COLiaIbHUX aKTUBHOCTSX.

TakuM YMHOM, PE3YNbTATH LbHOIO AOCHIKEHHA
JAEMOHCTPYIOTD, 110 AJANTALid MIKHAPOJHUX ONUTY-
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BAJIbHUKIB /JO0 HALIIOHAJIBHUX PEAIiil IiJIBUIIYE TOY-
HIiCTb OLIHKU (DYHKIIIOHAIbHUX PE3YAbTATIB JiKYBAH-
Hf, 320€3I€eUye CTAHAAPTU30BAHY METOJMKY 3060py
JAHUX T CIPUAE OUIbII KOMIIIEKCHOMY PO3YyMiHHIO
CTAHy NAli€HTiB MiC/Id BOIHENAJbHUX TPaBM HAAI-
Jivys.

BucnoBku

Po3p006IEHO 4/1aNTOBAHNI ONIUTYBAIBHUK [/ OLiH-
KU (DYHKIIOHAJIbHUX PE3Y/IbTATIB NiKyBAHHA BOIHEIIA/Ib-
HUX TPAaBM HAZAIUIY4A, AKUM BPAXOBYE COLOKY/IBTYPHI
Ta IOOYTOBi OCOGMUBOCTI YKPATHCHKUX MALi€HTIB.

[HCTpYMEHT 36€pirae CTPYKTypy MiKHAPOAHUX
mKan (6inb, (yHKLidg, COLiaJbHA AKTUBHICTD), IO
JO3BOJIAE NMPOBOJUTHU IOPIBHAHHA 3 AAHUMU iHIIUX
KJIiHIK T4 MIKHAPOJHUMU PEECTPAMU.

Anpo0banig MoKa3ana BUCOKY 3PO3YMiNICTb 3aIIH-
TaHb, 3PYYHICTb 3AIIOBHEHHA Td PEICBAHTHICTb IU-
TAHb /IO PEATBHOTO MOBCAKACHHOTO KUTTA NALiE€HTIB,
110 Mi/{BUIINYE ZOCTOBIPHICTH OTPUMAHUX JAAHUX.

[TinpaxoByoun 6211 T4 OLHIOIOYY PE3YIBTAT 3riji-
HO I'pajiallii KOXKHOTO OIUTYBAJIbHUKA, BCi Malli€eHTH
OTPHUMYBAJIM OJIHAKOBY I'PYITy PE3YJIbTATIB 3TiHO CBO-
iX BiiIOBifI€! IO BCiX YOTUPHOX IMIKAIAX. Buxoadaun 3
JAAHUX PE3YJAbTATIB MOKHA 3a3HAYUTH, 1[0 BANIAHICTD
4JJAIITOBAHOIO ONUTYBAJIbHUKA TAKA XK CaMa, 4K i 3a-
KOPAOHHUX aHAJIOTIB.

BuxopucranHg ajantoBaHOIo ONUTYBAIbHUKA
CIIpUs€ CTAHJAPTU3ALIT OIIIHKK PE3yJAbTATiB JiKyBAH-
He, HiABUIYE €(PEKTUBHICTD KIIHIUYHOI NPAKTUKU Ta
JI03BOJIA€ KOMIUIEKCHO OIiHIOBATH BifJHOBJIEHHSA (Di-
3UYHOI T4 COLiaNbHOT (PYHKIiT MAL{i€HTiB.

3aIPOIOHOBAHUI {HCTPYMEHT MOXE OYTH PEKO-
MEH/IOBAHUN /I IUPOKOI'O BUKOPUCTAHHA Y KIiHiU-
HUX YMOBAX Td HAYKOBUX JOCI/KEHHAX, IO 103BO-
JIATDb YIOPAAKYBATU JaHi MOAO €(PEKTUBHOCTI JIiKY-
BAHHA BOTHENAJIbHUX TPABM HAJAIUIY4Y4 B YKpaiHi.
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Development of a Questionnaire for Assessing the Quality of Treatment of

Gunshot Injuries of the Shoulder Girdle

Telepenko H.V.!

ISI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv, Ukraine

Summary. Objective. This study aims to revise, simplify, and adapt international
questionnaires for assessing upper limb function after gunshot injuries of the shoulder
girdle, and to develop a tool for standardized evaluation of treatment quality.
Methods. An analysis of international upper limb function questionnaires was
performed, followed by a critical review of their items. The content of the questionnaires
was compared considering the patterns of sports and daily activities typical for the
Ukrainian population. Based on the findings, a modified questionnaire was developed
and adapted o the national context. Results. The developed tool provides a unified
and comprebensible mechanism for evaluating functional outcomes of treatment for
gunshot injuries of the shoulder girdle. The pilot study included 20 patients who were
offered both the adapted questionnaire and international analogues. Each participant
completed four questionnaires: three international instruments and the adapted version.
After score calculation and result interpretation according to the grading system of
each questionnaire, all patients were assigned to the same outcome category based on
their responses across all four scales. All respondents highlighted the advantages of the
adapted version, including shorter completion time, clearer wording, and elimination
of difficulties in interpreting certain questions. Conclusions. The proposed adapted
questionnaire may be recommended as an effective, valid, and user-friendly tool for
Standardized assessment of surgical treatment outcomes in patients with gunshot
injuries of the shoulder girdle. Its application enbances the objectivity of evaluation
and improves the consistency of clinical outcome reporting in this patient population.

Keywords: questionnaire; assessment tool; gunshot injury; military trauma,

shoulder girdle; scapula.
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MojenoBaHHA POOOTH M’A3iB JTOIATKH
Ta KIKYUIIi IIPH BiIBE€ICHHI BEPXHbOI KiHI[IBKH

Honeononos O.B.", beapyuenxo C.0."=8, Camox P. B.",
Cyeopos B.JL", Kapnincera O./].%, Kapnincokuii M.FO.?

Pegpepam. Bemyn. Mooenoganms cKAA0H020 KOMOIHOBAHO20 DYXY, AK 6i08€0eHHs
8ePXHBOI KiHYIBKUY, 13 3ANYUEHHAM 0KIIbKOX CY2a00i8 Mma 2Dyn M’A3i6 Nompeoye CKAaoHo-
20 MAMeMamuuno2o anapamy. Came momy 1020 npeocmasaioms, 4K NnoCA006HULL PYX 6
NACHOBOMY, 2DYOUHHO-KIIOHUUHOMY M HAONACHOB0-KIOUUUHOMY CY2no0ax. Lle 1e 6iono-
8I0AE aAHAMOMIMHOMY PYXY, dNe 00360JAE OMPUMAU YABCHHS NPO BeAUUNHIU M A306UX
3YCUNL, KT MONCYMb BUHUKAMU NpU 6i06e0enH] Kinyieku. Mema. Posznanymu pooomy
M’A316, BI0N0GIOANLHUX 3 DYX JONAMKU Ma KA0uUYi npu eioseoerns nievd. Mamepianu
imemoou. Mooenrosarus nposoounu 6 naxemi OpenSim. 3a 0cHo8Y 634ma mooens DAS3.
B cmpyxmypy mooeni 6xodsams 6 cy2no606ux 3'€0HAHb: HAONICUOB0-KIHOYUYHE, 2DYOUH-
HO-KOUUYHE, 11eH08e, NACHO-IIKMb06E, NAeH0-NPOMEeHese Ma NPOMeHe60-3an'ACmKose.
Mooens micmume 138 m'asis. Mooenoganu pyxu y 2pyOuUnHO-KIOUUHHOMY CY2A00i ma
HAONAEUOB0-KIOUUUHOMY. Biogedenns 6epXHboi KinyiéKu 6UUAEMbCA 6 0ianda3oni 6io 0°
00 90°. Pe3yasmamu. IDy0unno-kKa04uyuHuti Y2100 nowunae npayoeami npu 6iogeoer-
i naeua 0ina 30°. Cuna mm.rbomboid 3pocmae 00 400 H na xymi nioiomy xkmovuyi 0ins
20-25°. B nodansuiomy na mm.rhomboid 6nauae pomauis JONamxu i Ha MaKcumymi io-
gedenns naeua cuna m’asa cmanosums 700 H. Kpymmuuii momenm 3pocmac 00 32 Hm. Ha
nOYAMKY PYXy JONAMKY 6eKMOP CUML 6EDXHIX NYUKIE M. SerTatus anterior Hanpasirenull y
OIK KI0uUYL, 0 00YMOBAIOE SHUNCCHHA CYMAPHOT cuu 00 Kyma ii niotiomy y 10°. Ilpu no-
OanbULOMY PYCi KoMUYt cuaa m. serratus anterior 3pocmae 00 370 H 0o kyma i niotiomy
20-25° Kpymmnuii momenm, AKutl Cmeoproe M’a3, Mae nusxionuii xapaxmep — 6io 30 Hm
00 15 Hwm. IIpu niotiomi Kaowulyi HUXCHA NOPUis m. Serratus anterior Po36Usae Cuy ous
ympumanna aonamu 6i0 475 H 00 535 H na maxcumymi 6io 20 °, Kpymmuuii momenm 3poc-
mae nicaa 10° niotomy kmouuyi 00 50 Hm. Ilowamox pyxy xmovuyi cynposooxcyemscs
30inbuenHAM Cymaproi cunu m. trapezius scapulae 0o 1150 H npu Kymi pomauii kuovuuyi
10°. IIpu nooanviomy i niolomi cuaa m’a3a 3uuxrxcyemosca 00 970 H. IIpu pomauyii n0-
namxu cuna m’a3y 31osy 3pocmac 0o 1150 H npu kymi aooykuii naeua 90°. 30inviuerns
cunu m. levator scapulae 0o 200 H cnocmepieaeémo minoku na nowamxy pyxy Kaouuyi.
Pomayis nonamxu nompe6ye 36invuenns cunu m'a3a 00 160 H. BUCHOB0K. B pe3y/ib-
Mami MoOeMOBAHHS POOOMU M'A318, 8I0N0GIOANLHUX 3G PYX JONAMKLU MA KIOUUYi 0)10
BU3HAYEHO NOPAOOK 3ANYHeHHA CY2A10018 | 8I0N0BIOHUX M’ A316 014 3a0e3nevuerns aboyKiyii
naeva 00 90°. Ompumari 0ani 003604210Mb BUSHAUUMU MONCUBE NOPYULeHHS PYHKLIO-
HYBANHHA NIH08020 NOACY NPU YULKOONCEHHT KOUULT YLl JONAMKY, A00 Npu ix KOMOIHO-
BAHTL MPABMI.

Kntouoei cnoea: ynooenosanns, Kmouuys, J0Namxa, Culda m’a3ie, eiogeoenns eepx-
HbO0I KIHUIBKL.

Beryn

BinseneHna mieda (a0AyKLisg) — 1€ pyx, IpHu AKO-
My PyKa BiJBOAUTBLCA BiJ Tya1y6a B 6i4Hiil IIOMMHI Y

BA Bespyuenxo C.0., drbezruchenko@gmail.com

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

NV ducmumym namonozii xpeobma ma cyenobie im. npogp. M1 Cumerra
HAMH Ykpainuw, Xapkie, Vipaina

IbOMY IIPOLEC] JomaTKa (Scapula) Ta i cyrmobu Bi-
AirpaloTh KIIOUOBY POJIb, 3a6€311€UYI0YU CTA01IbHICTD
i KoopanHaIio PYyXY.

Y npoueci BiiBeieHHA IIe4a 3Iy4€EHi IIJICUOBUH,
HAJIUICYOBO-KIIOYMYHUN TA TI'PYAUHHO-KIIOYMYHUI
cyrnobm. [1]

JlonaTtka 3a6e31edye OCHOBY A/ PYXiB y IUIEYO-
BOMY CYIJI00i Ta € 623010 i KpinieHHs m’a3is. Ce-
pel OCHOBHMX CYIJIO6iB, MOB'A3AHUX 3 JIOIATKOIO €




IevoBunn cyrno6 (glenohumeral joint), axunit Bix-
T0BiJJa€ 32 OCHOBHUI OOCAT PyXy NpPH BiJABEACHHI.
Hapnneyoso-kmounyuunl cyrno6 (acromioclavicular
joint) — 3’€ZHye AKPOMIOH JIONATKU 3 KIIOUUILIEIO,
320€31e9yI049n CTA0UIBHICTD 1 JO3BOIAIOYN HE3HAY-
Hi KOB3aI0ui pyxu. ['PyAUHHO-KIIOUMYHUN CYITI00
(sternoclavicular joint), mo 3’e¢fHy€ KIIOUUIIO 3
IPYAMHOIO, JO3BOJIAE KIIOUMIL IiJHIMATUCH, OIyC-
KATHUCA TA 00€PTATUCA. JIOMATKOBO-TPYAHUN CYII00
(scapulothoracic joint) — He cnpaxHii cyrno6, a
(YHKIiOHAJIbHE 3'€AHAHHA MIK JIONATKOIO Td IPYA-
HOIO KITKOK. JIomaTka KOB3ae 1mo pedpax 3a JoIo-
MOT'0I0 M'43iB.

Kmounng (clavicle) Bigirpae BaxauBy poib y Bij-
BeJleHHI Iieua (a6aykuii), 3a6es3mevyoun CTabib-
HIiCTb TA MIATPUMKY PYXiB JIOIIATKU TA IJICYOBOTO CY-
r106a. BoHa jiie 1K aHATOMIYHA CIIOJNYYHA JTAHKA MiX
BEPXHBOIO KiHIIiBKOIO T4 TyJIyOOM, JO3BONAIOUH IIEPE-
JaBATU PYXU Td CWIN Yepe3 IIeYOBUM 10AC. Kimouu-
14 BUKOHYE (DYHKIi{ cTabinizanii n1e4oBoro noacy —
YTPUMYE JIONIATKY Ha IPABU/IbHIN BifICTaHi BiJ TynyOa,
3a40€31e4yl0un CTabiIbHY OCHOBY /I PYXiB PYKH; T1€-
penavi pyxiB — KOOpAUHYE PYXU MK TyJIyOOM, TONAT-
KOIO TA BEPXHBOIO KiHIIiIBKOIO Td 3dXUCTY — 3AXUIIAE
CYZAMHHO-HEPBOBUM NIYYOK i BEPXHIO YACTUHY JIETCHD,
10 JIEXKATD IIiJl HEIO.

[Ipu BigBEeaeHHI IIEYa BUALIAIOTH JEKilbKa (a3
pyxy cyrino6is [2]:

0-30° (movarkosa (pasa). OCHOBHUH PYX BifOy-
BA€TbCA B IIJIEYOBOMY Cyr/106i. Jlomarka Ta Kiodu-
I 3aMUIAITHCI BiTHOCHO CTA0IMbHUMHU, A€ MOXKE
IOY4TUCh JIETKE 3MileHHA Bropy. OCHOBHI M’A3M:
H4JIOCTBOBUH (Supraspinatus) Ta JeAbTONO/OHUN
(deltoid)).

30-90° (cepepna ¢aza). JlomaTka NOYMHAE AK-
TUBHO DPYX4THUCA, BUKOHYIOUM 30BHIIIHE OOEPTAHHA
(upward rotation) i nigHiMaHHA. HaamnieyoBo-KiIo-
YUYHUN CYII06 J03BOJAE JIETKE OOEPTAHHA KIIOYU-
Ii, 4 y TPYAUHHO-KIIOYNIHOMY CYIJI00i PyX KITIOUHILi
3abesnedye onopy i pyxomicTh somatku. IligHiMan-
HA Kmounni (elevation) Ha 15-20° go3Bonse aonar-
ni obepraruca sropy (upward rotation). M’a3u, 1mo
Bi/IIIOBiZaNIbHI 32 PYX — BEPXHA Ta HWKHA 4aCTUHU
TpamnenienoAioHoro m’a3a (trapezius), nepesHin 3yo-
qaCcTUi M43 (serratus anterior).

90-180° (kinmesa (asa). JlomaTka NPOJOBKYE
06epTaTucd Bropy T4 HA30BHi, mOO 320€3MEYNTH
IIOBHUM Aiana3oH pyxy. JIONaTKOBO-TPYAHUI CYITI00
J03BOJIA€ KOB3AHHA JIONATKY IO I'PyAHIN KiiTui. s
JoCATHEHHA TOBHOI enesauii (180°) neob6xigue po-
JATKOBE 00€PTAHHA XpeOTa Ta HAXUI Tyayba. M'a3u,
AKi 346€31eUyI0Th PyX: TPANELieNOAiOHNI, IEPEAHIN
3ybuacTuit, pombonoaioni m’asu. Kimouung npopgo-
BKY€ MiHIMATHACA T4 00epTaTUCA HA3ax (posterior
rotation) y rpyMHHO-KJIIOUUYHOMY CYII00i, JO3BO-
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JAI0YN JIONATI 3aBEPIIMTU CBOE 30BHIIIHE OOEPTAH-
HA. MakCHUMQJbHUN KyT IiJHIMAHHA KIIOYUII MOXE
pocsaratu 30-40°, mo HeoOXiZHO g IOBHOTO BijjBe-
JeHHA pyKu 10 180°. Haanne4oBo-KI04nIHUN CyII100
3a6e3nevye cTabinbHICTD i 103BOJISE JIOMATIE KOB3ATH
110 I'PYAHIN KIiTIi 4epes JOMATKOBO-IPYAHUMN CYITI00.

Bigsesenna 1mieda — 1€ CKIAAHUN PyX, AKUN
BK/II0Yd€ CKOOPAMHOBAHY pOOOTY BCiX Ieperiue-
HUX CYIJI00iB i M'43iB. BOHO MOJINA€THCA HA KiNbKa
(bas, ge somarka Bifirpae BaXIUBY POJIb y TAK 3Ba-
HOMY JIOIIATKOBO-IUIEYOBOMY pUTMi (Scapulohumeral
rhythm). llel puTM IOJIATAE B TOMY, IO HA KOXKHi 2°
Bi/IBE/ICHHA B IIJIEYOBOMY CYII001 Tpunagae npubaus-
HO 1° pyxy sonarku. Bigsenenns mieda BijoyBacTbCsa
34BJIIKM CKOOPJAMHOBAHIN POOOTI IJIEYOBOTIO MOACA,
€ KIIOUUI 320€31edye 3B'I30K MK JIONATKOIO T4
Tyay60M. [i pOTb 3MIHIOETHCS 3aJEKHO Biff hasu a6-
AyKuii [3]

MogemoBaHHI TAKOTO CKJIAJHOI'O KOMOIHOBAHO-
IO Pyxy i3 3aJy4eHHAM JEKIIBKOX CYITOOIB T4 Ipyl
M'43iB OTpedye AyKE CKIAZHOTO MATEMATHUYHOI'O
aI1aparTy, TOMY IIPU MOJEIIOBAHHI BUKOHYIOTb BUMY-
IIEHE CIPOIIEHHS, i IPEACTABAAIOTD BiZIBEACHHA KiH-
11iBKY, AK OC/IiJOBHUI PYX B IJICUOBOMY, I'PYAUHHO-
KJIIOUMYHOMY T4 HA/IIEYOBO-KIIOUAYHOMY CYITI004X.
le mpumnyueHHd He BiAIOBifa€ aHATOMIYHOMY PYXY,
aJIe JJO3BOJAE OTPUMATU VABJICHHA PO BEIUYUHU
M’A30BUX 3YCWUJIb, AKi MOXYTb BUHMKATH IPU BijBe-
JICHHI BEPXHbBOI KiHI[iBKHL. [4, 5, 0].

M’43u, o DiATPUMYIOTh PYX JIONATKY TA KIIOYHII
npu a0AyKLii meva:

Iepenuiri 3youacruii M’a3 (serratus anterior)
— BiANOBi/ja€ 32 30BHIIIHE OOEPTAHHA T4 NMPOTPAK-
1110 (BUCYBAHHA BIIEpeE]) JOMATKU. OIOCEPESKOBAHO
BILIMBA€E HA KIIOYUIIO Yepes ii 1it0 Ha JIOMATKY, CIpU-
A104H 1i IPOTPAKIIL

Tpanenienoaionui m’a3 (trapezius) — BepxHs
YACTUHA MiJHIMA€ JONATKY Ta KIIOYUILIO, CEPELHA T
HWKHSA — 00€pPTAIOTh JONATKY HA30BHIi T4 CIIPUAIOTH
cTabinmizanii Ta 06€PTAHHIO KIIOYUII].

PomGomnoaioni m’a3u (rhomboids) - cra6inizy-
IOTh JIOTIATKY, 3A100iral04n Ha/IMIPHOMY BUCYBAHHIO.

M’a3-migivimag monatku (levator scapulae) —
JOIOMATrae MiJHIMATH JIOMATKY.

Jlonarka BUKOHYE KiJbKa KIIOYOBUX (DYHKLIH I
qaC BiIBEJECHHA: CTabini3anii — BOHA € m1aTopMOI0
I IJIEYOBOTO Cyrnoba, 3a6e3nedyioun CTabilbHy
OCHOBY ISl PYXY PYKU; 0O€PTAHHS — 30BHIIIHE 06€p-
TaHHA Jonatku (upward rotation) ZO3BOJAE IIIEYO-
Bill KiCTIi pyXaTUCA Bropy 6€3 00MEKEHb; KOOPAUHA-
1ii — yonarka 3a6e3neuye MIaBHICTD i €(PEKTUBHICTD
PYXY, PO3IOAINAIOYN HABAHTAKEHHA MK CYIJI06AMU
Ta Ma3amu. Kmodnng 3abesnedye CTAaGimbHICTD i
KOOPJAMHAL{I0 MK JIONIATKOIO, IIJIEYOBUM CYIJIOOOM i
TyayooM [7].




MeTa po60TH. PO3rIgHyTH po60TY MA3iB, BifTIO-
BiJa/IbHUX 32 PYX JIONIATKY TA KJIIOYUIL] IIPU BiIBECH-
H IUIEYa,

Marepianu i meroau

Mopemosanna nposoauau B maxeri OpenSim
[8]. OpenSim - BigkpuTa 1IaTgopma, po3pobdiaeHa
B LenTpi 6iomeanunux ob6uncienbp NIH Crendopa-
CbKOI'O YHIiBEPCHUTETY A M’'A30BO-CKEJIETHOTO MO-
JIEMIOBAHHA, AKA JO3BOJIAE OyAyBATH LU(PPOBI MOAEN]
JIOJICBKOTO TiNa, BiATBOPIOBATH PYXU TA OLiHIOBATH
BHYTpIilHI OiOMeXaHi4Hi MapaMeTpu Taki 4K M’A30Bi
CWIH, PEAKTUBHI HABAHTAXKEHHA B CYI7I00aX Ta iHIIE.

B ocnosy B3dra mogenb DAS3 (puc. 1), ska € KoMmno-
HEeHTOM npoekty Dynamic Arm Simulator, BuKopucro-
BYETBbCA JUIA CUMYJIALIL B PEAIbHOMY 4aci OiOMEXaHiKu
IJICYOBOTO TOACY TA BEPXHbOI KiHLiBKM. Ileit cumys-
TOp OYB CTBOpEHMIT B pamkax npoexry NIH «Konrpo-
JIbOBAHA MO3KOM TiOpuiHa (DYHKI[{OHAIbHA €NEKTPUY-
Ha CTUMYJIALIS> 1Ti/) KEPIBHUIITBOM JJOKTOpA Pobepra .
Kipma 3 Case Western Reserve University. Pynpamen-
TaJIbHI IAPAMETPU T4 MATEMATUYHE MiATIPYHTA MOJCI
onucai B nyouikanii Chadwick E. ta criiBaBTopis [5].

Puc. 1. 3osHimHi Buraag mojaeni DAS3

B crpykrypy BumesragaHoi Mojeli BXOAATH
0  CyMIOOOBHX — 3'€lHAHb:  HAJNIEYOBO-KIIOYNY-
He (articulatio acrimio-clavicularis — ac), rpyaun-
HO-KmounyHe (articulatio sternoclavicularis — sc),
mwieuose (articulatio glenohumeralis — gh), mre-
4O-NMiKThOBE (articulatio humeroulnaris - hu), mne-
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yo-npomenese (articulatio humeroradialis — hr) ta
POMEHEBO-3a'ACTKOBE (articulatio radiocarpalis -
£C). 3arazom Mojenb MiCTUTh 138 M'A3iB.

JIis BUBYEHHS BiIBeJICHHA IIeYa HEOOXITHO 3MO-
JIEMIOBATH PYXU Y TPYAUHHO-KIIOYUYHOMY CYII00i
(SC) rta napmiedoso-kmoundnomy (AC). B mogeni
Bi/IBEJICHHA 3[{MICHIOETHCA 3MiHA KyTd B CYIT004X 110
oci Z. Buxopsauu 3 0coOGIMBOCTI MOJIENI, BiIBEIECHHS
BEPXHbOI KiHI[iBKM BUBUAE€THCA Bij 0° 10 90° [9].

Cuna, 4Ky pO3BUBAIOTh M'A3M BEPXHbOI KiHIIiBKU
TA IIJIEYA, € KIIOYOBUM ACIIEKTOM OiOMEXAHIiKH JIIOJ-
CbKOT'O PyXy. BOHA 3a71€KUTh BiJl KiIBKOX (PAKTOPIB:

e Qiziosoriunui ImoONepeYHuil nepepis M'd3a
(QIIIT): Yum 6inpmuit PIIIL TvM OGinblry CrUIy MOXKE
remepysaru M'a3. Hanpuknaj, feasTonofioHu M43
3aBJIAKU CBOTH CTPYKTYPi 3aTCH CTBOPIOBATY 3HAUHY
CUIIY I TAHATTA PYKU.

e JloBXMHA M’32: MAKCUMaJIbHA CUIA JOCATAETD-
C4 TIpU ONTUMAJIBHINA JOBXUHI M'A30BUX BOJIOKOH,
KOJM AKTHH i MiO3MH MAIOTb HauOinbuly 30HY nepe-
KPUTTA (3TiHO 3 MOJE/IIIO KOB3HUX HUTOK).

e Kyr npuknagannsg cuian: EekrusaicTs M'a3a 3a-
JICKUTD Biff KyTa, il AKMM BiH IIPUKPIIUIIOETHCA 1O
KiCTKH, IO BIUIMBA€ HA MEXAHIYHUI MOMEHT.

Kpyrauit MOMEHT (460 MOMEHT CuIM) € (Pi3nYHOI0
BEJIMYMHOIO, SIKA XAPAKTEPU3YE OOEPTAIbHY [0 CHUIH
BiJHOCHO TOYKM 4M OCi 0OepTaHHA. Y KOHTEKCTi BEPX-
HbOI KiHI[IBKM KPYTHHUI MOMCHT BHUHUKAE, KOJIU MA3H
TEHEPYIOTh CUIY, 10 NEPEAAETHCA Yepes3 BaKei (KICTKH)
710 Cyr106iB. POPMy/Ia KPYTHOTO MOMEHTY BUITIAJAE TAK:

M=F-d-sind
ne M - kpyrauit MmoMeHT (HeMm),
F - cuna, npuknazgena m’a3om (H),
d - BifcTaHb Bi OCi OOEPTAHHA 0 TOUKU NPUKIA-
JAHHA CUIN (LOBXUHA BAXKEIA),
0 — KyT MK BEKTOPOM CHJIUA TA BAXKEIEM.

Y 11€490BOMY CyI106i KDYTHUI MOMEHT 3QJIEKUThH
BiJi mosuwil pyku. Hanmpukiaz, npu BiBeJCHHI PYKH
B CTOPOHY AENBTONOAIOHUN M'A3 CTBOPIOE KPYTHUU
MOMEHT. MaKCUMaJIbHUH KPYTHUI MOMEHT BUHUKAE,
KOJIM pyKa nepedysae mig KyroM npubausno 90° go
Tyay6a, OCKIIBKM JOBKMHA BAXKEIA T4 KyT IPUKIA-
JIAHHA CUIU € ONTUMAIbHUMU.

KpyTHUil MOMEHT TAKOXK 32JEKUTH Bijl 30BHIIIHIX
HABAHTAKEHb (HANIPUKIA/, BATH, 4Ky TPUMAE JIO-
JMHA) T4 OPOTUAIl CHJI TOKIHHA. YV AMHAMIYHUX PY-
XaX CyMApHUM KPYTHUI MOMEHT € PE3YAbTaTOM [ii
M’30BUX CWJI, IHEPLINHUX CUJ i 30BHIIMHIX ()AKTOPIB.

PesynpraT

AOnyKIid TIeya - JOBOMI CKIAQHUH DyX, N0
AKOTO 3aJIY4EHO Marke BCi CyrIoou IUIE40BO-
ro MOACY: IIevoBur cyrno6 (glenohumeral joint),
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TPYAMHHO-KIIOYNYHUN Cyrno6 (sternoclavicular
joint), (B YKp. IEPEKIL.) AKPOMidIbHO-KIIOUNYHUH CYT-
106 (acromioclavicular joint) i 10MaTKOBO-TPYAHMI
cyrno6 (scapulothoracic joint, Xou4a 11€ He CIIPABXKHIN
Cyr106, a QYHKI{OHAIbHA B3AEMOJif).

Binsexpenna 1o 30° 3AiMICHIOETHCA TEPEBAXKHO 34
PAXYHOK IJIEYOBOIO Cyrnob6a. HajocTboBUM M'A3
(supraspinatus), € OCHOBHUM pyILIieM a0AyKLii B I10-
YATKOBIN (pa3i, BiH iHilliI0€ TOYATOK pyXy. B 1in pasi
TAKOX AKTMBHI JA€NbTONOAIOHUN M3 (30KpeEMa HOTO
cepesHd 4aCTUHA), AKUU 320€3IeUye TaK 3BAHY JACI-
peciio royiBKy Iieda Ta iHmi M'431 pOTaATOPHOI MaH-
KETU JIIA CTA6i1i3a1ii I171e40BOTO CYII00Y.

[l OJANBIIOrO PyXy 3a1y4aloTbCAd T'PYAUHHO-
KJIIOUNYHUN CYIII00, AKUH NiHIMA€ KIIOYHIIO Td 4e-
pe3 HAIUIEYOBO-KIIOUUYHUI CYII06 — 10natky. Kyt
HiIIOMY KIIOYUI[i CTAHOBUTDH 32 AHATOMIYHUMU [1a-
HUMHU BiJ 5 1o 30° MO BiAIIOBifAE€ KyTy BifABEJCHHA
Ieda ech Big 30° 1o 60°.

Jlng mopanbmoi a6yKiii 6inpme 60° 3a1y4aeThes
HA/IIIJIEYOBO-KIIOYMYHUN CYI100.

Ale OCHOBHHUH BHECOK B a0JyKUil0 mieya (Iicisa
30°) 3abesmeuye poTalliga JOMATKU Bropy (upward
rotation) y JIOATKOBO-TPYAHOMY CYIJI00i, MO 37iiic-
HIOETBCA 32 Y494CTi M'A3iB, TAKUX fAK TPaIeEIienoio-
HUN (trapezius) i mepepnin 3ybwactuy (serratus
anterior). B mopaeni mei cyrno6 He pO3IIA/A€ThCA,
TOMY pOOOTY M'43iB OYAEMO PO3INALATU UYEPE3 PyX
HAJIIEYOBO-KIIOYNYHOTO Cyrao6a. B Hamin mopeni
PO3IIALA€ThCA BiiBeACHHA Ievya 10 90°, mo Bigno-
BiJlae Kyry migitomy nonatku 20°.

CXeMAaTUYHO pyX CyIrI06iB mpu a6ayKuii mieda
IIOKA34HO HA PUC. 2.

A

| [ |

\j

Puc. 2. Cxema pobotu Cyrno6iB I11€90B0T0
OACY IIPY A0AYKLii 11eya.

Jlo KyTa abyKuil eya nepeBaxHo NPaIoe Ie-
qoBu# cyrno6. ITounHaoun 3 Kyra a6Aykuii mieda
6M3bKO 30° B PyX 3aIYYAETHCA KIIOYHUIL. i o6csr
PYXY B I'PYAMHHO-KIIOYMYHOMY CYIJIO0i CTAHOBUTH
Big 5° 1o 30°. Iliffiom Kmounni BigOYBAETHCA 1O KyTa
a6aykiii rieya npubnusuo 60°. [pu migiomi Kiogu-
i Ha 20-25° OYMHAETHCA PYX JIOMATKU Y HAAIIIECYO-
BO-KIIOYUYHOMY CYII106i. O6CAT pyXy CTAHOBUTD Bij
0° 1o 30° mpu abaykuii reda 1o 90°.

B mopgeni, 4Ky po3rigpaeMo, BifBEACHHA IUIE€Yd
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BK/IIOYd€ CKOOPAMHOBAHY POOOTY IJIE€Y0BOIO, I'PYy-
JHMHHO-KIIYHUYHOIO Ta HAJIIEY0BO-KIIOYHY-
HOT'O CYIJIOOiB.

Posrinanemo po60oTy M'43iB, BiJIOBiJaIBHUX 32
PYX KIIOUHI i TOMAaTKY IpU a0/ YKLl rieya.

Pom6omnoaioni M’a3u (mm.rhomboid) npanionoTs y
TiCHIM B3d€MOAIT 3 TPYJUHHO-KIIOYUYHUM 1 HAJIIE-
YOBO-KIIOUNYHUM CYITI06AMH, 33a06€3MEUyI0un CTa-
OiNpHICTD i OAMAHC PYXiB JOMATKU. BOHU BifirpaioTh
JOIIOMIKHY, 1€ BXJINUBY POJb Y BifBEJCHHI IuIeYa
(abaykuii), 3a6e3neuyoun CTabini3aio JONATKU Ta
iATpUMAHHA 11 [NPAaBUIBHOIO MOJOKECHHA IMiJf 4ac
pyxy. Li M’431 po3ramoBani y BepXHiil YaCTUHI CIIu-
HY MK XpeOTOM i MEJiaIbHUM KPA€M JIOIATKHU.

B nouarkosin ¢asi (0-30°) nepeBaxHo IPaiooTh
M’S13H, BiAMOBiIANbHI 32 PYX IIJIEYOBOTO Cyrao6a. [py-
JAUHHO-KIIOYUYHUN CYTIJ100 NOYMHAE NIPAIIOBATU TIPU
BiiBeIeHHI 11eua 6ing 30° (puc. 2). Kimouyund 3 1s0-
r'0 MOMEHTY IIOYMHA€ MOCTYIOBUI MiIOM O KyTa
6113bK0 30°, OJTHOYACHO 3 HEIO BiIOYBAETHCA POTALLif
nonatku. Cuna mm.rhomboid 3pocrae 1o 400 H nHa
KyTi nigriomy kmounni 6ing 20-25° (puc. 3, a). B no-
Aanpimomy Ha mm.rhomboid BrMBae poraiis 10mar-
KU (puUC. 3, B) i Ha MAKCUMYMi BigBegeHns mwieda (90°)
cuaa M'43a cranosuTb 700 H.

Kpyruuit MOMEHT I'PYAMHHO-KIIOYUYHOIO CYIJIO-
04, KNI CTBOPIOIOTH POMOOBU/IHI M'I3U 3POCTAE 10
32 Hwm npu kyri nigriomy 20-25° (puc. 3, 0). [ling nag-
IJIEYOBO-KIIOYMYHOTO CYIVIO0Y KPYTHUI MOMEHT Ha-
NpaBIeHUN y OiK Jif BEKTOpA CUIM M’A3iB, MAKCUMYM
CTaHOBUTH 72 HM (puc. 3, 1).

Takum ynnOM, cuna mm.rhomboid npu BigBeneH-
Hi teva 1o 90° 3pocrae Big ~ 380 H go ~ 700 H.

Mepeaniin 3youacTHii M’a3 (serratus anterior)
BililpA€ KJIIOUOBY POJIb Y BiiBeA€HHI ueda (a0ykK-
1ii), 3abesmedyroyn pyx i Crabinizaniio JIOIATKU B
PAMKAaX JIONATKOBO-IJIEYOBOTO PUTMY. BiH posraimno-
BAHMI HA OiYHIM NOBEPXHi I'PYAHOI KITKH, NPHUK-
PIMIIOIOUNCH 10 30BHIMHBOI MOBEPXHi 1-8/9 pebep
i 10 MeiaIbHOTO KPAIo JIOATKH.

Bepxusa nopuisg no4nHa€eThCA Bifg 1-2 pedep i npuk-
PIIUIIOETHCA 1O BEPXHBOTO KyTa JIOIATKU. B Moperni ce-
penns i HKHA HOpLl serratus anterior ABHO He IOZi-
JIeHi. AHATOMIYHO M'13 IOYMHAETBCA Bif 2 10 8/9 pebep
i IPUKPIIUTIOETHCA 10 MEAIAIBHOT'O KPAIO JIOTIATKH.

OCHOBHI (DYHKIil TONATAIOTH Y BUCYBAHHI JIOIATKA
Briepen, ii 30BHiIHbOMY OO€pTAHHI Ta crabimizamii.
BepxHsa nopuig J0AaTKOBO crpuse crabimizanii Bepx-
HbOT'O KyTd JIONATKU T4 HE3HAYHOMY If MiJIHIMAHHIO

Bepxua nmopuig m. serratus anterior 6e3nocepes-
HbO HE MOB’A34H4 3 KJIIOUYUIIEIO, 471€ IPY a0/ yKIii rie-
4a, JIONATKA MOYUHAE PYX OJAHOYACHO 3 KIIOYUIICIO
(Bix 30° 10 60° abayxuii) (puc. 4, B). Ha mouatrkoBomy
eTamni pyxy JOMATKH, BEKTOD Jil CHJIM BEPXHiX Iy4-
KiB m. serratus anterior HaIpaBiIeHNUN y 6iK KIIOYUIL,
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MQ.KCI/IMB.JII)HI/II/I KyT pOTQ.LIll JIOIIATKU

Puc. 3. Pobora poMOOBUHUX M'43iB IIPU Bi/IBE/ICHHI ILIEYA:
cuna M43iB (A) ta KpyrHi MomenTH (B) ipu po60Ti IpyAMHHO-KII04NYHOrO (SC_7)
cuna Ma3iB (B) Ta kpyrHux MomenTis (I') HapmIeyoBo-KIoYnyHoro (AC z) cyrnob6a

TOOTO BOHU IPAKTUYHO HE IPALIOIOTH, MO 0OYMOB-
JIIO€ 3HKEHHA CYMAPHOI CUIIHU 10 KyTa MiJHOMY KJIIO-
yuni y 10°, mo BiAnosigae npubnausHo kyry 35-40°
abayknii mieva. B mopganpmoMmy, Ipu pyci KIOUuIi
Iy4KH M. Serratus anterior BKIIOYAIOTHCA B POOOTY,
cuia 3pocrae o0 370 H npu KyTi migomy KIXOYMI
20-25° (puc. 4, a). Ha npoMy erani B pyX BKIIOYA-
€TbCA JIONATKA, K4 NPOJOBKYE HATATYBAHHA MA3iB,
aJIe BEKTOp [il CWJIM CTA€ MaMKe FOPU3OHTAILHUM
(puc. 4, r), MO NPU3BOAUTH /IO IOCTIHHOIO HABAHTA-
KEHHA M'A32 (cuna crabimizanii sonarku). Ilpn Kyri
MignoMy 1eua 61u3bko 10 80-85° i KyTi porawnii 10-
maTku 35-40°, BEKTOp Aii cunmm M'A32 3MIiHIOETHCH, B
po60oTy CTAb6iNi3a11ii 3aMy4al0ThCA iHII M'SI31, CHUIA M.
serratus anterior IOCTYIIOBO 3HUKYETHCH.
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Kpyruuit MOMEHT I'PYAMHHO-KIIOYUYHOIO CYIJIO-
0a, AKUI CTBOPIOE M. Serratus anterior mae HU3XifA-
HUN xapakrep — Big 30 Hm go 15 Hu (puc. 4, 6), pia
HA/IIJIEYOBO-KIIOUNYHOTO CYI100a KPYTHUI MOMEHT
e MEHIINM, i TAKOX 3MEHIIYEThCA IO Mipi aOAyKIil
mieda Big 17,5 Hm go 10 Hm. [Ipu po6ori m. serratus
anterior IOCTYIOBO 3a/1y4a€ BiATIOBiAHI IIy4Kku M432,
110 00YMOB/IIOE 3yOOIOAIOHNIT BUIIAJ I'PAIKiB.

Bepxua nopuig m. serratus anterior lower crenu-
(iuni QyHKUil B KOOpAUHALIl 3 IPYAUHHO-KIIOYUY-
HUM (SC) Ta HAAIEYOBO-KI0YMYHUM (AC) cyrnoba-
Mu. BoHa MeHII aKTWBHA B IOPIBHAHHI 3 HUKHBOIO
nopuiero mij yac abaykuii, ane ii GyHKIig nonarae B
CTa6ini3anii Ta KOOpAUHALIT PYXiB JIONATKHU.

Huxua nopuig m. serratus anterior KpinmuTbca 0
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Puc. 4. Oynxuia m. serratus anterior (upper) npu adaykuii mieda 10 90°
cuna M'q3a (A) Ta Kpyrauit MoMeHT (B) mpu po60Ti rpyARHHO-KII0YUYHOTO Cyriao6a (SC)
B) imocTpanis MAKCUMaIBHOTO KyTa MiIMOMY KIIOUULi B MOZE]
cuna M'a3a (I) Ta xpyrauit momeHT (/1) npu poboti HaaIe40BO-KI0YnYHOro c§Uyriao6a (AC)
E) imocrpariiga MaKCMMaIbHOT'O KyTa MifOMY JIONATKA B MOJCJI

HIDKHIX KPaiB JIOIIATKU T4 pebep, He Mae Oe310cepea-
HBOT'O 3'€/JHAHHA 3 KIIOUHUIIEIO, aJIe poOOTA ITOYNHA-
€TbCA 3 PYXY JIONATKUA OJHOYACHO 3 TiIIOMOM KIIIO-
quni npu Kyti a6aykuii 30°.

Buxojfaun 3 JaHUX MOJIENIOBAHHS, OCHOBHE 34B-
JanHg m. serratus anterior (lower) mondrae B crabisi-
3a1ii 1onaTky, TO6TO ii NPUTHCKAHHA 10 pebep. [Ipu
HiAMOMI KIIOUMIL HIDKHA [OPILiA m. serratus anterior
PO3BUBAE CHIIY I/IA YTPUMAHHA T0IaTKU Bif 475 H 10
535 H na makcumyMi Big 20° (puc. 5, a). lani m’43u
YIPUMYIOTh JIONATKY Bifj moAanbpuol ii enesanii 6e3

IIOMITHOT 3MiHM CHJIM. PyX JIONAaTKM MayxKe HE BIUIU-
Bd€ HA CUJIY M. serratus anterior (puc. 5, I) 4epes Te,
O 32 PETPAKIII0 BiJNOBiAAOTH iHINi, OINBII CUIbHI
M’S13H, TaKi 4K m. trapezius Ta mm. rhomboid.

Kpyruuit MOMEHT I'PYAMHHO-KIIOYUYHOIO CYIJIO-
04, AKUI CTBOPIOE HIDKHA MOPLid m. serratus anterior
3pocrae nicaa 10° migitomy xkmounni (40-45° abayk-
nii mieva) i carae 50 Hm (puc. 5, 6). Kpyruit Mo-
MEHT Ha/JIIIE€Y0BO-JONATKOBOIO CyIn00a majgae, Bij-
IOBIJHO 3MEHIIEHHIO CHJIM M. Serratus anterior npu
poranii 1onatku (puc. 5, 11).
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Puc. 5. Oynxuia m. serratus anterior (lower) npu abaykuii nieva go 90°
cuna M'a3a (A) Ta KpyrHuit MOMeHT (B) pu po60Ti IpyARHHO-KIIOYUYHOTO Cyriao6a (SC)
B) imocTpanis MakCUMaabHOIO KyTa MiIOMY KIIOUULi B MOZEI]
cuna M43 (T) Ta kpyrauit MmoMeHT (/1) 1pu po60Ti HAAIIEUOBO-KIIOUUYHOIO Cyrnoda (AC)
E) imocTpaniga MaKCUMaJIbHOTO KyTa MifIOMY JIONATKY B MOJZEIi

TpanenienogiOHMH M’A3 CKIATAE€THCI 3 TPHOX
YACTUH: BEPXHbOI, cepejHbol i HUKHbOIL. [Ipu BijgBe-
AeHHi wieda 1o 90° OCHOBHY POJIb BilirpaloTh BEPXHA
i cepeiHa 4aCTUHU M43,

BepxHA dYacTHHAa TpPaNeni€BHAHOIO M’A3y
(m. trapezius clavicle - abpesiatrypa B Mojerni)
KPIilIUTBHCA /IO JIATE€PAIbHOI TPETHHH KJIIOUHIi Ta
akpomiona jonaTku. et M43 nigHiMae J0naTky Bu-
KJIIOYHO 4€PE3 HAAIUIEUOBO-KIIOUNYHUI CYI100, TO6-
TO 10 KyTa 30° KI04ulli uu 60° a0/yKuii mieyva.

[Ipu BiziBe/ICHHI [1€4a CUJId BEPXHBOI YACTHHU TPA-
TeIienoibHOro M'132 3MEHIIYEThCs (PHC. 0, a) Yepes

3MiHY KyTa NMPUKIAJAHHA CHJIHM, TOOTO NiHid Aii
M'43a (BEKTOP CHIM) CTA€ MEHII MEPICHANUKY/IAPHOIO
10 OCi 06€PTAHHA KIIOYUIL, [0 3HIXKYE €(DEKTUBHICTD
MOMEHTY cuin (puc. 6, 6). Kpim TOro, Ha mMo4aTKOBUX
€TAIaX Bi/|BEJICHHA 3HAYHA YACTUHA POOOTH NPUNAJIAE
Ha {HIIi M’A341, 30KpEMA HAJJOCTBOBUN Ta IEIBTOIO/i0-
HuM M43 (m. deltoideus). Trapezius clavicle 3a6e3me-
gye MiIFoM IIIeya 10 KyTa mpu6anu3Ho 60°.

[l OAaIbIIOro pyxy HEOOXiAHA Jif HAAIIEUO-
BO-KJIIOUMYHOI'O CYI7004, B Ail AKOro O€pe y4acThb
cepeHd i HIDKHA 9aCTMHU — m. trapezius scapulae

(puc. 7)
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m. trapezius clavicle
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Puc. 6. Oynxuia m. trapezius clavicle npu abayxuii mieda 1o 90°
cuna M'q3a (A) Ta Kpyrauit MoMeHT (B) pu po60oTi rpyARHHO-KIIOYUYIHOTO Cyriao6a (SC)
B) imocTpanis MaKCMMaJIbHOTO KyTd MiANOMY KIIOUHUL B MOAE]

[TouaToK pyxy KIIOYMIL CYIPOBOKYETHCA 30i/b-
NIEHHAM CYMapHOI cuim m. trapezius scapulae po
1150 H npu xyri porauii xmouuni 6ing 10° (xyT
abaykuii mieda 6ing 40°). [Ipu moganbmomy migino-
Mi KIIOUMI[i CWIAd M'432 MOCTYIOBO 3HUXKYETHCA 10
970 H (puc. 7, 2). Lle mOB’43aHO 3 TUM, 11O AEAKi IOP-
[ii M’432 3MIHIOIOTH CBOIO OPi€HTAIliIO, [0 NPU3BO-
JUTD 1O 3MiHM KyTa Jii BEKTOpa cunu (puc. 7, B).

Poranig nonaTku NpusBOAUTL IO TOTO, IO M43
BUKOHYE pOOOTY 110 PETPAKILii IONATKY, i CHJIA 3HOBY
3pocrae - 3970 H go 1150 H npwu kyri a6aykuif mieya
90° (puc. 7, 1, €).

KpyrHi MOMEHTH 3pOCTAIOTH 4K IIPU MiJUOMI KIIIO-
yni (puc. 7,0), Tak i npu porauii ronatku (puc. 7, 1),
HAINPABJICHI B IPOTUICKHUN OiK Bij il BEKTOPA CUJIM.

Jlng m. trapezius scapulae MOXHA NOMITUTH XBU-
NENOAIOHUN XapaKTep 3MiHU CUIM — CIHOYATKy Ha-
POCTAHHA /10 KyTa a0AyKLii 1ievya 10 45°, HeE3HAUHE
CIaJlaHHs Tpu a6ayKiil 61u3pk0 60°, i 3HOBY 36ib-
IIEHHA NIPU NOJAIbIUIOMY BiiBE/ICHH] T11e4a.

M’s3, mo nigHimMae nonatky (m. levator scapulae),
BiJlirpae BAK/IMBY POJIb y PyCi TA CTA6ini3awii JonaTku
i 4ac BigBegeHHs 1mieda go 90°. Xoua HOTO OCHO-
BHA (DYHKIif TOB’A34HA 3 MiJHATTAM JIOIIATKY, BiH Ta-
KOX Oepe y4acTb y CUHEPTii 3 iHIKUMKU M'A3AMHU ILIE-
YOBOT'O IOACY, 30KpEMA TPAINELienOAi0HUM M’A30M
(m. trapezius), fnd 3a6€31€YeHHA IPABUIBHOIO PYXY
T4 CTA6INBHOCTI JIONATKN.

[Tpu nmigiomi kmovuni crocrepiraeMo 36inbpueH-
HA cunn m. levator scapulae 1o 200 H Tinpku Ha no-
qarky i pyxy. I[loganpmmii miginoM CynpoBOJKYETD-
Cs BUKIIOYHO MiATPUMAHHAM CHUJIM HA I[bOMY PiBHI
(puc. 8, a). Iloganpma a6ayKLid 11€e4d, KOJIU B pOOO-

Ty 34Jy44€ThCA JONATKA, CIIOCTEPIraeThCs HE3HAUHE
3MEHIIEHHA CUIN — NPUOIU3HO 0 KyTad poranii 10°
0 BiANOBiJd€ 30Hi OJHOYACHOIO PYXy I'PYAUHHO-
KJIIOYMYHOTO | HaANIEYOBO-KIIOYUYHOTIO CYIJIO0iB.
B mopgampmomy porauif JONATKU NOTPedye 30i/b-
meHHs cuy m. levator scapulae Big 160 H o 190 H
(puc. 8, r). BignosigHo KpyTHi MOMEHTH BiloOpaxa-
I0Tb 3MiHy CUJIM M’132 — PUC. 8, 6, JI.

M. levator scapulae mpaiioe pa3om i3 m. trapezius
scapula ana crabinizanii BEpXHBOTO KyTa JIOTIATKHU.
Y TOW 4YaC K BEPXHA Y4ACTUHA TPANELi€NOAIOHO-
ro M’3a TATHE AKPOMiOH Bropy, m. levator scapulae
YIPUMYE MeAidJIbHUI Kpail i BEPXHiM KyT JIONMATKH,
3a46€311e4yl09l KOHTPOJIbOBAHY POTALil0. BiH TaKOX
NPALIOE Y 3843111 3 pOMOONOAIOHUMHI M'A3aMH (M.
rhomboidei), AKi JOIOMAraioTh CTA0INI3yBATH JOTIAT-
KY B TOPU3OHTAJIbHIN MJIOMMHI.

O6roBOpEHHs

[Ipu a6aykuii mneva 10 90° M’g431, 10 BiINOBIA10TH
34 pyX i CTa6ini3a1io K04 T4 JOMATKY Bi/IirpaioTh
KJIIOUOBY POJIb, 320€3MEUyI0YM CKOOPAUHOBAHY PO-
60Ty IJIEYOBOI'O IOACY B PAMKAX CKAIYJIOI'YMOPAJIb-
HOro putMy. OCHOBHI M'431, AKi NPUIMAIOTh y4aCTh
y crabinisanii nmonmatkm - TtpanenienoAibHui M’d3
(m. trapezius), M’43, O NifHiMae 1onarky (m. levator
scapulae), mepeaHint 3ydogyactuit (m. serratus anterior)
T2 poM60omoi6HI Ms3u (mm. rhomboidei). [xust po-
00Ta CUHEPIiYHO NOB’43aHa 3 IPYAUHHO-KIIOUNYHUAM
i AKpOMiaIBHO-KIIOYMYHUM CYIJIO0AMH.

Ha mouwarky sigsegennsa mieva (Bix 0 go 30°)
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Puc. 7. Oynxuiga m. trapezius scapulae npu abaykuii ieya go 90°
cuna M'a32a (A) Ta KpyrHuit MomeHT (B) mpu po6oTi IpyARHHO-KIIOYUYHOIO Cyr106a (SC)
B) imocTpanis MakCUMaabHOTO KyTa MiAMOMY KIIOUULi B MOZEI
cuna m'a3a (I) Ta kpyrauit MoMeHT () npu po60Ti HAAIEUOBO-KIIOUNYHOIO Cyrnoda (AC)
E) imocrpaniiga MAKCUMaJIbHOI'O KyTa MiAHOMY JIONIATKUA B MOJEIi

OCHOBHE HABAHTAXKCHHA NPUIAJLAE HA JEIBTONO/I0-
HUM, HAJOCTbOBUHM M’A3U T4 M'43U POTATOPHOI MaH-
KETU TIEYOBOrO Cyrnoba. TpamenienopioHuini m'a3
(BepxHd i cepeaHs 4yacTuHM) i m. levator scapulae
CTA6iTi3YIOTh JIONATKY i KIMIOYULIO, TOTYIOUH IX 1O PO-
taniil. To6To M’A31 BUKOHYIOTb BUKIIOYHO POJIb CTAbi-
JIi3a11i1 JIOATKH.

[Ipu nopanspmomy BigseaenHi Big 30° 1o 90°; po-
Tallif JIOINATKU Bropy CTae AOMiHyI04OI0. BepxHa i
HWKHA Y4CTUHY TPANELIENOAIOHOr0 M'3a Ta mepe-
JHIA 3y64aCcTU M'43 6EPYTh AKTUBHY y44CTh y POTA-
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1if JTONATKY, 4 CEPEHA YACTUHA TPANENIENno/ibHOr0
i pombonoaioni M’431 3a6€311€9yI0Th ii CTA01IbHICTD.

Posrnanyri acnekru po60oT M'43iB i Cyry106iB 11pH
Bi/IBEJICHHI [UI€Yd AAI0TH Mi/ICTABU /I IEPEAOAUYEHHA
HACJTiJKIB IpU KOMOIHOBAHOMY IEPENOMi KIIOUnUI i
BEPXHbOT'O KP4I0 JIONIATKU, AKUHU CYTTEBO IIOPYILIyE
OiOMEXAHIKy IUIEYOBOIO IOACY, OOMEXKYIOUU BijBE-
JIEHHSA IUIEYa Yepe3 YPAKEHH KIIOUOBUX KiCTKOBUX i
CyI1060BUX CTPYKTYp. [lepenom kmouuiti, 0cO611BO
B JIATEPAJIbHIN TPETUHI, OPYIIy€e CTA0IIBHICTD I'PY-
JIMHHO-KITIOYUYHOTO CYIJ1004, 3MEHIIYIOUN 3[dTHICTh
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Puc. 8. Oynxuig m. levator scapulae npu abayxuii mieya go 90°
cuna M'a32a (A) Ta KpyrHuit MoMeHT (B) mpu po6oTi IpyARHHO-KIIOYUYHOIO Cyr106a (SC)
B) imocTparis MakCUMaabHOTO KyTa MiAMOMY KIIOUULi B MOZEI]
cuna M43 (T) Ta KpyTHUI MOMEHT () IIpU pO6OTI HAAIIEUOBO-KIIOUUYHOIO Cyrnoda (AC)
eE) imocTpariis MaKCUMaIbHOI'O KyTa MiIIOMY JIOIIATKU B MOZEI]

Kmounni nigniMatuca (15-20°) i spificuosaru pora-
1io Ha3ax (20-35°%), mo 06MEXKye nepenady pyxy Ao
nonaTky. [lepenom BEpXHbOIO KPAIo JIOMATKH, 30Kpe-
Ma AKpOMiOHA YU BEPXHBOI'O KyT4, IOPYIIYE POTALIIO
aonatky Bropy (30-40°) B akpoMiaJbHO-KIIOUYNYHO-
My CYIJ100i, IO € KPUTUYHUM [/ CKAIYIO0TYMOPAJb-
HOTO puTMy (2:1). lle mpu3BOANUTD 0 HECTAOIIBHOCTI
IJIEYOBOI'O TI0ACY, 3HWKEHHA AMIUIITYAN BiJIBEJCHHA
TAd KOMIICHCATOPHUX PYXiB, TAKUX AK HAJAMipHE IIij-
HATTSA IJIEYOBOTO TOACY.

M’a3u, o BiANOBiAAIOTH 32 PyX KIIOYUIL Ta JIO-

IATKH, 343HAI0TH (PYHKI[{OHATBHUX NOPYIIEHD. Bepx-
Hf 94CTUHA TPANENienoAioHoro M’a3a (m. trapezius
clavicle) Brpayae eQeKTHBHICTb 4Yepe3 3MileHHA
TOYOK MPUKPINJICHHA Ha KIOYULi YU aAKPOMIiOHi
(m. trapezius scapula), mo o6Mexye i1 3aTHICTD Mij-
HIMaTV KIIOYHUIIO T4 3/iACHIOBATH POTAL{IO JIOMATKY.
M’a3, mo migHiMae nonatky (m. levator scapulae),
4yepe3 ypaKEHHA BEPXHBOIO KyTd JIONATKM HE
MOXe CrabinizyBatu ii, a mepeAHidl 3y6uacTuil M43
(m. serratus anterior) i HWXKHA Y4aCTUHA TpareLjie-
NOAIOHOIO M’132 BTPAYAIOTH 3/1ATHICTH (POPMYBATH
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CUJIOBY mapy g porauii jponarku Bropy. CepepHs
YACTUHA TPANEieno[ibHoro M’a3a Ta poMO60Io/i0Hi
M3 (mm. rhomboidei) He MOXYTb €(DEKTUBHO CTa-
Oini3yBaTH JIONMATKY B TOPU3OHTANbHIN IUIOMKHI, IO
IIOCUJIIOE TOPYIIEHHA CKAIYJIOI'YMOPAJIbHOIO PUTMY
T4 OOMEXKYE BifBE/ICHHSA IIEYA.

Bucuosku

B pesynbrati MO/IEIIOBAHHA pOOOTH M’A3iB, BiAIIO-
BiJJa/IbHUX 34 PYX JIONATKY T4 KIIOYHUL[i OY/JI0 BU3HAYE-
HO NOPAJOK 3Iy4EHHA CYII00iB i BiANOBIAHUX M'43iB
A1 3abesnedeHHs abaykuii mieda go 90°. OTpuma-
Hi JaHi JO3BONIWIN BU3HAUNUTU MOXKIUBI IIOPYIIECHHSA
(DYHKIIIOHYBAHHA IIJIEYOBOTO INOACY IPU YIIKOJXKEH-
Hi KJIIOYML{ 44 JIONATKH, 460 IpH iX KOMOIHOBAHIN
TPaBMi.
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Modeling of Scapular and Clavicular Muscle Function During Upper Limb

Abduction
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Summary. Introduction. Modeling combined movements, such as upper limb
abduction involving multiple joints and muscle groups, requires advanced mathematical
tools; therefore, it is often represented as a sequence of motions in the glenobumeral,
sternoclavicular, and acromioclavicular joints. Although this approach does not
[ully replicate anatomical movement, it provides valuable insight into the magnitude
of muscle forces generated during limb abduction. Objective. This study aimed to
analyze the muscle forces responsible for scapular and clavicular movement during
shoulder abduction. Materials and Methods. Modeling was performed using the
OpenSim software package based on the DAS3 model. The model included six joints:
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acromioclavicular, sternoclavicular, glenobumeral, humeroulnar, humeroradial, and
radiocarpal. A total of 138 muscles were included. Movements in the sternoclavicular
and acromioclavicular joints were simulated. The abduction of the upper limb was
analyzed within a range of 0° to 90°. Results. The sternoclavicular joint becomes
active when shoulder abduction reaches approximately 30°. The force of the rbomboid
muscles increases to 400 N at a clavicular elevation angle of approximately 20-25°.
Subsequently, scapular rotation affects the rhomboid muscles, reaching a maximum
force of 700 N at full shoulder abduction, with the torque increasing to 32 N-m. At the
onset of scapular movement, the force vector of the upper fibers of the serratus anterior
is directed toward the clavicle, causing a decrease in total force up to an elevation angle
of 10°. With further clavicular movement, serratus anterior force increases to 370 N at
an elevation angle of 20-25°, while the generated torque decreases from 30 N'm to 15
N-m. During clavicular elevation, the lower portion of the serratus anterior generates
Jorces ranging from 475 N to 535 N at a maximum angle of 20° to stabilize the scapula.
The corresponding torque increases to 50 N-m after 10° of clavicular elevation. The
onset of the clavicular movement is accompanied by an increase in the total trapezius
muscle force to 1150 N at a clavicular rotation angle of 10°. With further elevation,
the muscle force decreases to 970 N. During scapular rotation, trapezius muscle force
increases again to 1150 N at 90° of shoulder abduction. The levator scapulae muscle
reaches a force of 200 N only at the initial stage of clavicular movement, while scapular
rotation requires an increase in muscle force up to 160 N. Conclusions. Modeling the
Sunction of muscles responsible for scapular and clavicular movement made it possible
to determine the sequence of involvement of joints and corresponding muscles required
fo achieve shoulder abduction up to 90°. The obtained data allowed identification of
potential functional disorders of the shoulder girdle in cases of clavicular or scapular
injury, or combined trauma.
Keywords: modeling; clavicle; scapula; muscle force; upper limb abduction.
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0co6UBOCTi XipypIi4HOIO JTiKyBaHHA
HOIIEPEKOBOT0 (DOPAMiHATHHOTO CTEHO3Y

Hleguyr AB.%, Jywruii MM B2

Pe3tome. Ha cb0200Hiunili 0enb MALOIHEASUEHA XiDYD2id Xpeoma cmpimKo po3-
BUBAEMBCA. 3’ ABUNUCA HOBI MEMOOUKU JIKY8AHNHA 0e2eHePamueHo-0ucmpopiunix
3a4x60P106aHb Xpebma, npome Pe3yiomamu. JKY8aAHHA we He 00 Kinya ioomi. Bu-
Kopucmanms YHinamepanshoi 0inopmansvhoi enoockonii 6 Yxpaini € 0060i oomexnce-
HUM, W0 POOUMb O0CIIONCCHHA Y OAHOMY HANPAMKY 6KDall akmyanvuumy. Mema 00c-
Ai0Ncenna. Iiposecmu ananis pe3yromamis JiKy8anus ma YCKAAOHeHs NiCAi 6UKO-
HAWHA YHILAMEPANbHOI 0inopmaisHoi eHo0CKOniuHoi 0eKomMnpecii 6 AiKysanui none-
Dpexoso2o popaminansrnozo cmeno3y. Mamepianu ma memoou. /Jocrioxcenns npoge-
0eno na 6asi ML <EHO0KAIHIK> M. PigHe 6 nepiod 3 ciuns no aunens 2024 poxy. Bubipry
cinanu n=50 nayicumis. Ilayicumam 0Y10 NPo6eoeHo YHinamepanrviy 0inopmansiy
eHOOCKONIYMY 0eKOMNDPecito mixcxpeoye6ozo omeopy na pieHax L3—L4(n=1), L4-L5
(n =19) ma L5-851 (n=30). Pegyavmamu. Pesyromamu 0ano20 00CAi0NeHH 1o-
KA3aau, wo iHmencusHicms 001608020 CUHOPOMY 3a VAS 3HAUHO 3MEHIMUNACA 34 HaAC
cnocmepexcenns. Iepedonepayitinuii noxasuurx 7,050,706 y 0inanyi nonepexosozo
8i00iny xpeoma ma 7,15+0,81 y nuxcniti Kinyisyi, na opyautl 0ens nicii onepauii
nokasnux VAS cknag 3,75+0,85 ma 3,85+0,93 eionogiono. Yepes 3 micayi nicas one-
payii 6ine y nonepexy 0ys8 wa pisui 1,75+0,85, a uepes 6 micayie cxradas 1,65+0,87.
B moti ace wac inmencusnicms 00110 y nudxchil Kinyisyi cmanosuna 1,75+0,85 uepes
3 micayi ma 1,6+0,99 — uepe3 6 micayis. Jani pe3yssmamu c8i0uams npo 3Ha4Hy no-
SUMUBHY OUHAMIKY HA YCIX emanax cnocmepexceris. IHoKa3nuK 00MeNcerHs IUmme-
oisnvrocmi aoounu (ODI) 6y8 62,5+0,38% y nepedonepayiiinuii nepiod ma 3HU3UBCA
00 21,7%4,21% uepes 1 micayb nicis empyuanns, wepes 3 micayi 0anuti noKasHux
cmanosus 14+5,39% ma 12,1+06,17% na 6 micays cnocmepecenns. ¥ 84% unaoxis
JKYBAHMA 0Y20 00CAZHYMO BLOMIHH020 A00 NO3UMUEH020 pe3yabmam). Bucnoexu.
Buxopucmanns yninamepansnoi 0inopmansroi enoockoniunoi oexomnpecii npu go-
DAMILANBHOMY CINEHO3L € eheKMUBHUM MeMO00M JKY8ANHA. Y NOPIeHANHT 3 8i0KDU-
MUMU BUOAMU ONEPAMUBHUX BMPYUANb SULe HABCOCHA MeMOOUKA MAE HUKY nepe-
gae.

Knouoegi croea. Yuinamepanorua 0inopmanvha eHOOCKonis, nonepexosuil gopa-
MIHANOHULL CIMEHO3.

Beryn

[Tonepexosuil pOpaMiHAIBHUN CTEHO3 Ii€ MATO-
joria xpedTa, MmO 3a3BUYAN 3YMOBJICHA JiET€HEPA-
TUBHO-AUCTPO(DIYHUMHU 3MiHAMU [JYIOBiIPOCTKOBUX
Cyr106iB, MiXXPEOLEBUX AUCKIB, 460 BHACIIOK €KC-
TPy3ii MIKXPEOLEBOrO AUCKY YK KiCTH AYrOBipOCT-
KOBOT'O CYI1064.

3a manumu Orita S et al., momupeHicTy nonepexo-
BOI'0 (POpPaMiHAIBHOIO CTEHO3Y CTAHOBUTDL 8—11% [1].

L TTywiruii M.M., mishadus1997 @gmail.com

Ty ducmumym mpaemamonoeii ma opmonedii HAMH Ykpainu», Kuis,
Ykpaina

KII «Pignencoka oonacua kainiuna nikapns imeni 0Opia Cemenioxa» POP,
Pigne, Yxpaina

TakuM 4uHOM, mpobnema HaOyBaA€ aAKTYaJIbHOCTI B
YMOBAX 3POCTAHHA YACTKM OCi0 CTApmOro BiKy B
YKpaiHi, mo 3yMOBIIOE MiABUIEHHA IOMUPEHOCTI
JIET€HEPATUBHO-JUCTPO(DIUHUX 3aXBOPIOBAHD. OTKE,
NKYBAHHA IMX 3aXBOPIOBAHb € BAKIMBOIO CKIA[O0-
BOIO IOKPAI[EHHA SKOCTI KUTTA JAHOI KaTeropii Ha-
ceneHHs. [Iporpecytounii nepeoir Ta HeePEKTUBHICTD
KOHCEPBATUBHOTO JiKYBAHHA IPU3BOJATH 10 HEOO-
XiTHOCTi 3aCTOCYBAHHA XipYPriYHUX METOJHUK.
Bukonanua BigkpuToi popamMiHoTOMii yepes goc-
Tyn 3a Wiltse TpuBanmmil 4ac BBAXAJIOCA 30J0TUM
CTAHJAPTOM [/ TIKYBAaHHA (POPAMiHAIBHOT'O CTEHO3Y
200 eKcTpys3ii y 30Hi MiIKXpEOLEBOTO OTBOPY [2,3,4].
[Ipore B OCTAaHHI POKM MAJIOiHBA3UBHI €HAOCKOIIUH]
METOJMKHU JIKYBAHHA JETCHEPATUBHO-AUCTPODIYHUX
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34XBOPIOBAHb XPEOTA HAOYBAIOTH MUPOKOI MOMYJIAP-
HOCTi. OfHI€I0 13 HANOLIbII €PEKTUBHUX XipyPriuHUX
METO/JUK, IO AKTUBHO BIIPOBAJKYETHCA Y CBITi € yHi-
naTepanpHa 6iNOPTAIbHA €HJOCKONIYHA JEKOMIIPECis
(UBE) [5]. Ilpu ¢popamiHaIBHOMY Ta LIEHTPATLHOMY
CTEHO31 3ATAIPHONPUIHATHUM € iHTEpJAMiHAPHUN
JOCTYII, IO [d€ MOXKIMBICTD YCYHYTH MOXKIUBUN CY-
IYTHIM LEHTPATbHUN CTEHO3 T 3AIMCHUTH [JCKOMII-
peciio MixXpeb1eBoro oTeopy. OJHAK HEMOXKIUBICTD
BUKOHATU IIOBHOILIHHY JEKOMIIPECIIO MiITHKH MiK-
XpeobreBoro OTBOPY B 30Hi BUXOJY HEPBOBOIO KO-
piHUA TPU3BOAUTH O OTPUMAHHA HE3aJOBIIBHUX
pesynabrariB npu (popaMiHaIbHOMY CTEHO3i. Tomy
BUHUK/IA HEOOXiJHICTh B ONTUMIi3allii XipypriyHOro
JiKYBAHHA i3 32CTOCYBAHHAM TPAaHCPOPAMiHAIBHOIO
ZOCTYILY.

Meta pocnigxenns. [IpoBecTu aHani3 pe3yabraris
JIKYBAHHA TA YCKJIQJHEHD ITiC/I BUKOHAHHA YHimaTE-
panbHOI GINOPTANBHOI €HZOCKOMIYHOI AEKOMIIPECiT
[IPU NONEPEKOBOMY (POPAMIHAIBHOMY CTEHO3I.

Marepianu i meTonu

JloCmiIKEeHHA IPYHTYETCA HA AaHAII31 pe3yabTaTiB
JIKYBAHHA NALJ€HTIB i3 MONEPEKOBUM (hOpaMiHaIb-
HUM CTEHO30M, AKAM IPOBEJECHO ONEPATUBHE JIiKy-
BaHHA Ha 0a3i ML «EnjokniHik> M. PiBHE B mepioj 3
ciyng 1o nunens 2024 poky. Bubipky n=50 nmauien-
TiB i3 UMM 3aXBOPIOBAHHAM CKIanu 21 xinka Ta 29
4OJIOBiKiB. XBOpUM Oy/I0 IIPOBEJECHO YHINIATEPAIbHY
OInOpTAIbHY €HIOCKOIIYHY AEKOMIIPECII0 MIKXpeo-
1IeBOT0 OTBOPY HA piBHAX L3-L4(n=1), L4-L5 (n = 19)
Ta L5-S1 (n=30). Haituncnennimoro 6yna BikoBa Ipy-
na 60-70 pokis — 20 marienTis) (Tabm 1), B TOM 4ac
K Y BiKOBiit rpyni 50-60 pokiB 6yn0 17 maiieHTiB,
70-80 pokiB — 7, 40-50 poxkis — 6. Knacudixariio
(opaMiHaIBHOTO CTEHO3Y MPOBOAWIK 3rifHO Lee [6]
3 MOAiIoM Ha Tpu 30HU: [ (BXigHy), II (cepenHio) Ta
[T (BuxiznHy).

Tabauysa Nel
Po3noain manieHTiB 32 BiKOM
BiK mattieHTis 40-50 | 50-60 | 60-70 | 70-80
pPOKiB | pOKIB | pOKiB | pOKiB
KinbKicTb marienTis 6 17 20 7

Kpurepii BKIIOUEHHA: JEr€HEPATUBHUIN MOIEpe-
KOBUI (POpaMiHAIBHUM CTEHO3 HA OJHOMY piBHI,
0inb, [0 BUHUKAE Y JUIAHIL BiOBIAHOTIO IEPMATOMY
(oninka 32 VAS > 4 ), HaABHiCTb HEBPOJIOTIUHOTO Jie-
(binuTy BiAIOBIIHO YpPaKEHOI'O HEPBOBOI'O KOPiHIA,
Bi/ICYTHICTb IIO3UTUBHOIO €(EKTY BiJ KOHCEPBATUB-
HOTO JIIKYBAHHSA TIPOTATOM O THIKHIB, 3BY)KCHHS MiX-
XpebreBoro OTBOPY MiATBEPAKEHOIO PE3YIbTATAMU
MPT-pocnipKeHHs, TOTOBHICTb B3ATH y44CTh T4 JOT-
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PUMYBATUCA 3dIIPOIOHOBAHOTO HAMU IIPOTOKOJY I10-
JAJIBIIOTO CIIOCTEPEKEHHA.

Kpurepii BUKIIOUEHHA: iCTOpiA  XipypriyHOTro
BTPYy4YaHHA HA OIEPEKOBOMY BiffliNi XpeOTa HA TOMY
caMmoMy piBHi, cionuonicTes (CTyninb 3a Meyer >1),
BPO/UKEHNI (POPAMIHANBHUN CTEHO3, JET€HEPATUB-
HUI nonepekosuit ckonio3 (kyr Ko66a >20%), do-
paMiHAJIBHUNA CTEHO3, 10 CIPUYMHECHUN EKCTPY3i€lo
MiKXPEOLEBOr0 JAMUCKY, MiCAATPABMATUYHUU (HOpa-
MiHAJIBHUN CTEHO3, NYXJIMHONO/iOHI YTBOPEHHA [i-
JAHKA MDKXpeOLeBOro OTBOPY, KIiHIYHO 3HAYYIIUI
[IEHTPAIBbHUI CTEHO3 XPEOTOBOTO KAHAIY ONEPEKO-
BOT'O Bififliny XpeoTa.

OLiHKY pe3ynbTaTiB IPOBOAWIN 32 MKAIOI0 00JIO
VAS T2 IHZEKCOM OOMEXKEHHS XKUTTEIIJIIBHOCTI 32
mKaaow Oswestry y nepefonepaninuui nepiog, y
nepury 100y IiCaA BTPYYAHHA, 4 TAKOX depes 1, 3 i
6 Micsanis micas omeparii. OKpiM TOro BpPaxoByBa-
JIU CTYIiHb 33JJ0BOJICHOCTI MAIi€HTiB ONEPATUBHUM
BTPYUAHHAM, AKUHM BU3HAYAIM 32 MOAU]PIKOBAHOIO
mKano MacNab.

Onuc XipypriyHoi METOJHUKH

Onepaniio yHimarepanpHoi 6inopTaabHOi €HA0C-
KOIYHO]I JEKOMIIPECii MIKXPeOIIEBOIO OTBOPY BUKO-
HYBQJIU B ITOJIOKCHHI TALli€HTa HA KUBOTI i3 3irHyTH-
MU B KYJIBIIOBUX i KOJNIHHUX CYIJI00AX HIKHIMU KiH-
[[iBKAMU T4 3 BUKOPUCTAHHAM CIIELiaIbHUX IIi/JK/Ia-
JIOK B 06/14CTi Ipyjent Ta Ta3a. Jnd BUKOHAHHA iHTEp-
JAMiHAPHOI'O JIOCTYIy OIlepPallifiHe [10JIe MAPKYETHCA
3riIHO METOAMKH [7] Ta il KOHTPOJIEM €IEKTPOHHO-
ontuynoro nepersoprosaua(EOIl). Busnauaernca
2 TOUYKM [ BUKOHAHHA JOCTyNy. Juagratopamu
(OpPMYIOTBCA 2 TOPTU JUIA NPOBEJEHHA BTPYYAHHA.
BeoauTbca eHpockon 3 0° ONTUKOIO B ONEpPALiiiHY
pa"y Ta IiJ EHZOCKOIYHHUM KOHTPOJIEM Bi3yasi-
3YETHCA JKOBTA 3B’A3K4, JYKKa BHUILE PO3TAMOBAHOIO
xpebug. 3a JOoMOron pajioyacTOTHOTO a61ATOpa
BUKOHYETHCA 30i1blIeHHA po6040i 30HU. [licad 4oro
BUKOHYETHCA YACTKOBA PE3EKIlifd OCTUCTOIO BifpOCT-
K4, )KOBTO{ 3B’I3KM T4 JYKKHM BHIIE PO3TAMOBAHOIO
xpebug. [Ipu inTepramiHapHOMY ZOCTYIi BUKOHYETD-
€4 Y4CTKOBA PE3EKIlif HUKHBOTO TAd BEPXHBOT'O CYI-
7060BUX BiPOCTKIB 10 50 % 3 MeTO0 JAeKOMIpecii
MIKXpeOLeBoro orsopy (puc. 1). OgHaK npu 3HAUHINA
pesexii AyropifpoCcTKOBOro Cyraody (6iapme 50 %)
icHye pu3MK HeCTabiIbHOCTI y micagonepaniinHum
nepiog. Taxkox 3aCTOCOBYIOTb KOHTPJIATEPANbLHUN
Cy6JMaMiHApHUI JOCTYII, MO aAKTYyaJIbHO Ipu (Qopa-
MiHaJIbHOMY cTeno3i y II 3omi. Ileit gocryn nepepn6a-
Yde PE3EKIil0 OCHOBU OCTUCTOI'O BiZIPOCTKA, KOBTOI
3B'A3KM, JYTOBiIPDOCTKOBOTO CyIJ00d KOHTpJATe-
pambHOI CTOPOHH. Oro nepesara Mojirae y MOxX/iu-
BOCTi Gi/bmIOi JeKOMIIpecii MiXXpeOIeBOro OTBODY,
IPU MEHIIIN pe3eKuii AyroBigpOCTKOBro cyrnaoba [8.




[lif yac po6OTH 3iMCHIOETbCA OE3TIEPEPBHA 110/Ja4d
(hi3i0JIOT{UHOTO PO3UUHY, TEMIIEPATYPA AKOTO CTAHO-
BUTH 32—35°. [lic/d 3aBepIueHHA JeKOMIPeCii iHCTPY-
MEHTH 320MpAIOThCA, BUKOHYETHCA BCTAHOBIEHHS
APEHAXKY TA YIIMBAHHA PaH.

[TonoxeHHA NanieHTa Npu TPAHCHOPAMiHATBHO-
My JOCTYI € NOAIOHUM iHTepaaminapuomy. IIpoxcu-
MaJIbHUI TIOPT NIPU IIbOMY JOCTYIIi HEOOXITHO pO3Ta-
IYBATH HA 2-3 CM BiJ HIKKN XpeOId IIiJ KOHTPOIEM
EOITa. JucraspHuit mOPT PO3MIIIYETHCA HA 2,5 CM
Jami BiJl IPOKCUMAIbHOTO. Opi€HTUPOM A1 JJAHO-
r'o JOCTYIy € HWAKHIN Kpail IONEePEYHOro BiipOCTKA
BUIE PO3TAMOBAHOIO XPeEOLA TA TATEPATbHUN KPAK
BEPXHbBOI'O CYITI000BOTO Bi[POCTKA HUAKYE PO3TALIO-
BAHOT'O Xpeodud, AKi BUAIAIOTh 34 JOIOMOTIOI Oypa
Ta Kycayok KeppicoHa. Iliy eHJOCKONiYHUM KOHTPO-
JIEeM BUKOHYETbCA YACTKOBA PE3EKIid BUICHABE/C-
HUX CTPYKTYp. Ilicid 40ro BisyanisyerTbCd BUXifHUH
HEPBOBUI KOPiHELb T IIPOBOAUTHCA HOTO [LEKOMII-
pecia. Ilix 4yac pobOTH NPOBOAUTHCA KOATYIALA
CTPYKTYP 34 ZOIOMOTOIO PaiiouaCcTOTHOTO A6/14ATOPA.

MonomnopTaabHa YepesiKipHa eHJ0CKOIivHa Jie-
KOMIIDECi MiKXPeOIIEBOrO OTBOPY — L€ METOJUKA,
o nepegdadae BUKOHAHHA 3BIMbHEHHA HEPBOBOI'O
KOPIHLA BiJl KOMIIPECii, BUKOPUCTOBYIOYM TPAHCPO-
paMiHAIBHUNA JOCTYII, OPIEHTUPOM AKOI'O € TPUKYT-
nuk Kambin [9]. lo nepesar gaHoi METOAUKU HaseE-
KATb: MOXJIUBICTb BUKOHAHHA OIEPATUBHOT'O BTPY-
YaHHA IIiJ] MiCIIEBUM 3HEOOJIEHHSM, IO € BAXKINBUM
A TALi€eHTiB 3 BAXKOIO CYIYTHBOIO IATOJIOIIEI0
[10], 36epeKeHHA 3aHBOTO ONOPHOIO KOMIUIEKCY
xpebnd, mo 3abe3nedye CTabilbHICTh XPeOTOBO-Py-
XOBOIO cerMeHty. Tomy 3 IOABOIO JaHOI METOAUKH
BEJIMKA KUIBKICTh CIiHAJIBHUX Xipyprip movaaa mu-
POKO BIPOBAKYBATU 1i y CBOIO mpaxkruky [11,12].
BojgHouac JaHa METOAMKA MA€ CYTTEBI HEJOJMIKH, 10
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AKUX HAJIEKATD: HEMOXKIUBICTb MPOBEJCHHA OIepa-
TUBHOI'O BTpy4YaHHA Ha piBHi L5-S1 y pasi BucoKoro
CTOAHHA KpUla KIyooBOi KiCTKH, MaJOMOOINbHICTH
iHCTPYMEHTIB, IOB'43dHA 3 TEXHIYHUMHU OCOONUBOC-
TAMU METOJUKH, BUCOKA BAPTICTb iHCTPYMEHTIB Ta iX
HU3bKA MII[HICTb, 30i/MblIEHE iHTpaonepaniue npo-
MCHEBE HABAHTAKCHHS, 110 IOB’A3aHE 3 BUKOHAHHAM
pocryny mipg nocriinuM EOIT KoHTposmeM, a Takox
TPYAHOMLIi JOCATHEHHA | 30HU MIKXPEOIIEBOIO OTBO-
py Ta BUKOHAHHA jAexoMmnpecii y nift ginanuni. Tomy
y 3B’A3Ky 3 BUIICHABCACHUMU (DAKTOPAMU BUHUKIA
oTpeda y 3aCTOCYBAHHI AJBTEPHATUBHOI METO/JUKA
A1 JTIKYBAHHA HEJJUCKOTEHHUX CTEHO3IB.

[lle y 1996 pori De Antoni et al. 6yna 3anponoHo-
BdH4 METOANKA 6iIOPTANBbHOI eHpockomii [13]. OxHak
NOIMPEHHA BOHA HAOY/IA 3dBAAKI KOPENCHKIN CIIi/b-
HOTI CHiHaabHUX Xipypris. [lepeBaraMu gaHOI METO-
JUKA € XOpOoma MOOINBHICTh iHCTPYMEHTIB, BUKO-
PUCTAHHA TUIIOBUX CIIHAJIBHKUX Ta APTPOCKONMIYHUX
{HCTPYMEHTIB, 1[0 3HAYHO 3MEHIIYE BAPTICTb OIEpPa-
TUBHOT'O BTPYYAHHH, 4 TAKOX 3HAYHO 3HUXKYE iHTpA-
onepaniHe pagianiiiHe HaBaHTaXeHHA. B VKpaiHi
JIaHy METOJMKY IIOYAIU IIMPOKO BUKOPUCTOBYBATH
CIIOYATKY JUIA JIIKYBAHHA EKCTPY3ill MiKXpeOueBux
AuCKiB [14,15] 1 3rogoM A/ JTiKyBaHHA CTEHO3iB Bep-
TEOPAIBHOIO KaHANY [5].

0c006JHBOCTI XipyprigHoTro JiKyBaHHA

MONEPEKOBOT0 (PopaMiHATBHOTO CTEHO3Y

dopaMiHaIbHUN CTEHO3 — JereHepaTUBHE 3aX-
BOPIOBAHHA XP€OTA, MO BUHUKAE TAd PO3BUBAETHCH
nocTynoso. Tomy y 6araTbOX BUIIAIKAX MOKE MPOSB-
JATUCA HE3HAYHUM OOJIEM Y NONEPEKY, MO ippajiioe
Y HIZKHIO KiHIIiBKY, 4 MOXE MATH O€3CUMITOMHUY I1€-
peoir. TIocTyrnoBO MOKYTb 3’ABAATUCA ITOKOJTIOBAHHS,
OHIMIHHA, CKYTiCTb, 3HIKEHHA CUJIU M’A3iB HUAKHbBOI

Puc. 1. JinaHka MiXxpeOneBoro 0OTBOpy A0 Ta MiC/Id €HJ0CKONIUHOI fekoMipecii meTogom UBE




KiHIIIBKM, 4 TAKOX CIIA3MyBaHHA if 41 M'43iB IOIIE-
peKy. XapakTepHOw OCOOMMBICTIO (POPAMIHATBHOIO
CTEHO3Y € IIOCWJIEHHA OONbOBUX BiJUYTTiB IIPU BEP-
TUKAIi3alii Ta y CUAAYOMY MOJOXKEHHI. Bopnouwac
TP 3TMHAHHI y TONIEPEKOBOMY Bii1ii XpeOTa piBeHb
0O0JII0 3HWXKYETHCA, MO 3YMOBJIEHO 30iNbIIEHHAM BU-
COTH MIKXPEOIEBOIO OTBOPY T4 3MEHIIEHHAM KOMII-
pecii HepBOBOI'O KOPiHIA.

[TokazaHHA [0 €HJOCKOIIYHOI YHiTaTepaJbHO]
OinopraabHOi ekoMIpecii AiUIAHKH MiXXpeOLeBoro
OTBOPY iHTEPIAMIHAPHUM JOCTYIIOM:

- monepekosuit popaminanbHUM CTeHO3 1 Ta Il
30HHU 3riiHO Lee [06];

- CYNYTHIA UEHTPAIbHUN CTEHO3 BEPTEOPAIBbHO-
o KaHaIy;

- CYIYTHA IATOJOTiA MIKXPEOLEBOIO AUCKY;

- BUHUKHEHHA IIOBTOPHOIO (POPAMiHATBLHOTO
CTEHO3Y IiC/Ia NPOBEJEHHA YEPE3MKIpHOT TPaHCDO-
paMiHaIBbHOI JEKOMIIPECii MIKXPEDOI[EBOTO OTBOPY.

[Toka3aHHa [0 €eHAOCKONIYHOI YHiIATEPAIbHOT
OinopraabHOi AeKoMIpecii AUIAHKH MiKXpeOLeBoro
OTBOPY TPaHC(HOPAMIHAIBHUM JOCTYIIOM:

- monepexkosuit popaminaabHUi CTeHO3 I1I 30HU
arigno Lee [6];

- CYIYTHiN eKCTpadOpaMiHATBbHUI CTEHO3;

- CyNmyTHA €KCTpaOpaMiHANbHA MATOJNOTIA MiXK-
XpebIEBOTO JUCKY;

- Far-out cungpoM/popaMiHaIbHUN CTEHO3;

- nomnepeAHs Xipyprig iHtepaaMiHapHUM JOCTY-
IIOM.

[Iporunokazannga o nposegenHa UBE: necra-
OMBHICTD XPEOTOBO-PYXOBOIO CETMEHTA, CIIOH/U-
J0JIiCTES, NYXJAMHONOAIOH] YTBOPEHHA AiNAHKA MiX-
XpedIeBOro AMCKA, iH(EKUiINHNAN PONEC Y AUIAHI
3aIUIAHOBAHOIO PiBHA, KOAI'yIOMIATIL.

[Tokasanud [ad INPOBEAECHHA MOHOIIOPTANIbHOT
9epesmKipHol  TPaHC(OPAMIHATBHOI  AEKOMIIPECiT
MiKXpeob1eBoro oTsopy: nonepeana UBE gexommpe-
Cig 260 BiiKpUTa Xipyprif Ha 3aIUIAHOBAHOMY PiBHi,
HA4BHICTh BA)KKOI COMATUYHOI MATOJOTI, IO HE I0-
3BOJIA€ IIPOBEJCHHA 3aI'aIbHOTO 3HEOOIEHHS.

Pe3ynpTaTi JOCHIAKEHHA

32 JJAHUMM JOCHKEHHA OylI0 IPOAHANI30BAHO
PE3YIbTATU XiPyPrivyHOIo JTiKyBAHHA XBOPUX 3 (hOpa-
MiHQILHUM [IOIIEPEKOBUM CTEHO30M METOJOM VHiIa-
TEPANbHOI 6IOPTANBHOI €HAOCKOIIUHOI JEKOMIpE-
cii mixxpebuesoro oTBopy 50 manienram. CepepHin
4ac ONEPATHBHOTO BTPYYAHHS CKIaB 44,3%+6,7 XBU-
JIVH, CepejHA iHTpaomepaliiiHa KpOBOBTPATA CKJIa-
na 44,25+12,06 mi1. [Toka3HUK JNIKKO-JHS CTAHOBUB
1,1+0,3 aHi, 0 3HAYHO MEHIIE Y MOPiBHAHHI 3 BifK-
PUTHMU BU/IAMU ONIEPATUBHUX BTPYUAHb.
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32 OLHKOIO BHUPAXKEHOCTi OOJIBOBOTO CHHIPOMY
3a VAS y jingHIi DONEPEKOBOIO Biffiny xpedra Ta
HWXKHBOI KiHIIiBKM BUSBJIECHO 3HAYHE IOJErTEHHSI
00Jb0OBOTO CHHAPOMY Y IIOPIiBHAHHI 3 Iepeonepa-
[iMHUMU ITOKA3HUKAMHU T4 3i 30€pPEKEHHAM IO3U-
TUBHOI JMHAMIKM HA BCiX €Tamax CHOCTEPEKEHHA
(puc. 2). Jlo onepatuBHOrO BTPYYAHHA OOJbOBUM
CUHAPOM y AiNAHLi IONIEPEKOBOIO BiAAiny xpedra
CTAHOBUB B cepesHbomy 7,05%0,76; HA HACTYIHUI
AeHb micaa omepauii — 3,75+0,85; yepe3 1 micdaup
HiC/Isg OIEPATUBHOIO BTpy4aHHa — 2+0,72; yepes 3
micsini — 1,75+0,85, a uepes 6 micsris — 1,65+0,87.

[lepenonepaniiHuil MOKA3HUK OOMI0 Yy HWKHIN
Kinnisui 6ys Ha piBui 7,15%0,81; Ha apyruil neHb
Mic/IA ONEPaTUBHOIO Brpyyanua — 3,85+0,93; uepes
1 micanp — 2,05+0,8; yepe3 3 micani — 1,75%0,85 Ta
1,6%0,99 uepe3 6 MicsAIiB MiC/s ONEPATUBHOTO BTPY-
yaHHA. [IOKA3HUK OLHKU OOMEKEHHS KUTTEIiSANb-
HOCTi (ODI) TaKOX [OKA34B 3HAYHY ITO3UTUBHY JU-
HAMiKy y niciagonepaninaun nepiog (puc. 3). IToxkas-
Huk ODI 6yB 62,5+6,38% mepes; ONEPATHBHUM BTDY-
YAHHAM T4 3HU3UBCA 0 21,7+421% depe3 1 micAnb
IiC/Ig BTPYYaHHA, 4yepe3 3 MicAli AaHUN IOKA3HUK
CTaHOBUMB 14£539% Ta 12,1+06,17% Ha 6-i1 MmicAIb
CIIOCTEPEKEHH.

KinpkicTp 10OpUX T4 BiIMIHHUX PE3YIbTATIB 3Trij-
HO MOAIn(ikoBaHOT mKaau MacNab 6yno focaruyTo y

mIepen OnepaTMBHUM

P!

ml-% nmeHe n/o

o

®l-%-Mic.—n/o

W3-t Mic. n/o

IBX za VAS
ES

@

L] 6fffr Mic. n/o

IxTedcUBHIiCTE BONBOBOTO CUHOPOMY Y

mIepen OnepaTMBHUM
-BTPYYaHHAM

m1-it geHp m/o

o

o

ml-it-Mic.—m/o-

m3-i1 Mic. n/o

&

H/K 3a VAS
5

[] 6—)T M;c. n/o

N}

IxTedHcHuBHiCTE BONBOBOTO CUHIPOMY Y

Puc. 2. BupaxeHicts 601b0B0I0 CUHAPOMY
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XpebTa Ta HIWKHIN KiHIiBIIi
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Puc. 3. OmiHKu 0OMEXCHHS
xurrenisnmbaocti (ODI)

84%. Y 5 sunagkax (10%) pe3yabrar NiKyBAHHA OIli-
HIOBABCS K 3a/[0BUIbHIUI, T2 B 3 BUIMagKax (6%) — K
HE32J0BIIbHUL.

YcKknagHeHHs:

Cepejy iHTpaonepauiiHUX YCKIAJHEHb 3yCTpiua-
JIACH:

- TpaBMaTU3aL{id HEPBOBOI'O KOPIHIA Y 2 BUIAJ-
Kax (4%). Topi B micagonepaniiHuy nepiof Crocre-
piraBcs 6inb HEBPONATUYHOI'O XAPAKTEPY HPOTATOM
2 MicALiB, BIAIOBIIHO OY/IU NPU3HAYEH] IPEradatinu
T4 NPENapaTu A1d MOKPAWEHHA TPO(DIKM HEPBOBUX
CTPYKTYp. JpeHax y micifonepauinHuil nepios He
BUKOPHCTOBYBABCS;

-y 2 Bumagkax (4%) Oyla HEKOHTPOJbOBAHA
iHTpaonepawifiHa KpoBOTEYd, BHACIIJOK AKOI OysI0
MO/IOBKEHO YaC ONEPATUBHOIO BTpydYaHHd. JlaHe
YCKIAQJHEHHA OYyJIO 3yMOBJIECHO IIOMKO/KEHHAM KO-
pinmesoi aprepii. Ilig 4ac onepaTUBHOIO BTPYYAHHA
BBEJCHO 1 I' TPAHEKCAMOBOI KUCJIOTH TA 3ACTOCOBAHO
reMOCTaTUYHY I'yOKy Surgispon. Xoua IIOBHOI 3yIUH-
KM KpOBOTEUi HE OYJIO JOCATHYTO, IEKOMIIPECIIO MiXK-
XpebI1eBOro OTBOPY OYJI0 BUKOHAHO, NMPOTE 3 301/1b-
IICHUM YaCOM OIEPATUBHOIO BTPYYAHHHA Ta KPOBO-
BTPATOI0. 3 METOI0 YHUKHEHHA PO3BUTKY I'€MATOMHY,
APEHAX BUJAIEHUI HA 3-1 JIEHb I1iC/I4 ONIEPATUBHOIO
BTPYYaHHS.

[TomKo/KEHb TBEP/I0i MO3KOBOi OOOJOHKH T4 JIiK-
BOpeEi HE BUABJICHO.

Y nicagonepaniiuui nepioj 3ahikCoBaHo:

y 7 Bunagxax (14%) crnocrepiranucs mapecresii y mi-
JIAHII BiJIOBIJTHOTO HEPBOBOTO KOPIiHIM, IO MOXE
OyTH 3yMOBJIEHO MO0 TPUBAIOI iMIEMI€I0 T4 HE3HA-
YHOIO TPABMATU3ALi€I0 P BUKOHAHHI XipypridyHoro
JiKyBaHHA. [/1 MOKPALIEHHA CTAHY HEPBOBUX CTPYK-
TYP BUKOPUCTOBYBAIU IIPENapaTu BiTaMinis rpynu B
TA MPENAPATH, IO COPUATN BiTHOBICHHIO IPOBE/ICH-
HA HEPBOBOT'O iMITYJIbCY.

Bunazkis iH(EKIiTHUX YCKIAJHEHD, EIiyPaIbHOL
reMaTOMH, IIOPYIIEHb MO3KOBOI'O KPOBOOOIIY, Cy0M
HWKHIX KiHIIiBOK HE BUSBJIEHO.
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O6roBopeHHs

Tseng SC Tta cmiasropu [16] ony6iikyBamu Imo-
piBHANBHE JOCTIKEHHA, fAKE IPOAECMOHCTPYBAIO
pE3yAbTATH JiKyBaHHA (HOPAMIHAIBLHOTO CTEHO3Y
BiJKPUTUMU METOAUKAMHU (CIIOHAUIO/ES i3 BCTAHOB-
JICHHAM KEH/PKa Ta TPAHCIEAUKYIAPHUX I'BUHTIB i3
JTAMIHEKTOMI€I0 Ta 6€3). 3rilHO 3 JOCH/KEHHAM IIe-
peaonepaninHuil MOKA3HUK iHTEHCUBHOCTI OO0 34
mKanoo VAS 6yB 7,5 y rpyni 3 exkomnpecieo ta 8 y
rpymi 6e3 gexommpecii. Yepes 1 micaup miciag onepa-
1ii i MOKA3HUKK 3HU3UIUCA IO 3,5 i 4 BiIIOBIZHO,
yepes 3 micsii — 10 2,5 1 3, a2 uepes 6 micsis — 710 1 i
3. [lepeponepaniiiHuil MOKA3HUK OOMEKEHHS KUTTE-
pismpHOCTI 32 ingexcom ODI cTaHOBUB 55,56% B 060X
rpynax. Yepes 1 Micqrp micis oneparii BiH 3SHU3UBCA
110 43,33% y rpymi 3 ekommpecieo Ta 10 46,67% —
y rpyni 6e3 pexommnpecii. Yepes 3 micAni MOKa3HU-
KU CTaHOBUIU 32,23% i 42,22% BiANOBiHO, 4 yepes
6 micsiB — 22,23% i 37,78%. Cepeli yCKIAIHEHD
13 Ta 18,2% Bumajgkis crocrepiraaocd npociaHHg
Keraxka. OKpiM TOro y OHOIO narieHTa 3a(pikcoBaHo
IOMKO/KEHHSA TBEPAOI MO3KOBOI OO0JIOHKH, 4 TAKOX
NOMi{U€HO OJJH BUIAJOK iH(eKnii nicatonepaninuol
paHn.

Fujita M Ta cnisasropu [17] npoBeau ZOCTiXKEH-
H{, /1€ OJHI€I0 3 Ipyn O6yau manieHTu (n=39), AKuM
OyJI0 IPOBEAEHO CIIOHAMIOAE3 32 JOIIOMOTOI0 TPAH-
CIECAUKYIAPHUX TBUHTIB Ta Kewpkd. CepeiHiil dac
OIIEPATUBHOIO BTPy4YaHHA craHoBuB 110+33 XxB, 10-
Ka3HUK JMiKKO-AHT — 10%2,6 aHiB, mokasHuk ODI 6yB
37x14% y nepenonepaninuui nepiog ta 18+17% vy
nicagonepaninauy (Ha 2 pik cnocrepexenHs). Ce-
pej YCKIQHEHD OY/I0 2 BUNAJKY iMIITTAHT-ACOL{H10BA-
HUX YCKJIQ/JHEHb, 4 CAME — HEIPABUJIbHE IPOBE/ECHHA
TPAHCIEAUKYIAPHUX I'BUHTIB Ta 1 BUIAZOK IOBEPX-
HEBOI iH(EKILi.

[TopiBHABIIM PE3YJAbTATH HAIIOTO JOCHIiZKEH-
HA 3 BUIECHABEACHUMMU, MOXKHA JITH BUCHOBKY, 110
[IPEACTABICHA METOJUKA MA€ KpAIli PE3yJabTaTH Ji-
KyBaHH{, 4 CaMC€: 3HIDKCHHA IIOKA3HUKIB iHTCHCHUB-
HOCTi 600 32 MKAI010 VAS, 3MEHIIEHHA TPUBANOCT]
nepeOyBaHHA MAL[IEHTA HA CTALL{OHAPHOMY JIIKYBAHHI,
BiICYTHICTb NIOTPEOM Yy BUKOPUCTAHHI CUCTEM CTa-
Oinizanii XpedTOBO-PYXOBOTO CEIMEHTY, BifMOBIHO
MEHIIUN PUBKUK iMITAHT-ACOLIIOBAHUX YCKIA/JHEHD,
3MEHIIEHHA TPABMATUYHOCTI TA IPUCKOPEHHA peadi-
JliTanii.

Yang YC Ta cnisasropu [18] nposenu nopiBHAIb-
HE JOCHPKEHHA TPAHCPOPAMIHAIBHOTO JOCTYIY 32
ponoMororo UBE METOAMKY T4 4epe3MKipHOT €H/J0C-
KONIYHOI JeKOMIIpecii MiIKXpeOneBoro OTBOPy Ha
piBHi L5-S1. 3rifiHO pe3yabTaTiB JAHOTO AOCTI/KEHHA
y 6inpime Hix 80% BUNAJKIB OYI0 JOCATHYTO BifMiH-
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HU 2460 JOOPpUN Pe3yIbTaTU. Y HAL[iEHTIB, AKUM OYII0
BUKOHAHO MOHOIIOPTAJIbHY €HAOCKOIIYHY AEKOMII-
pecio, yacrime OyJIu BUABJICH] 3AIMIIKOB] ABUINA HE-
Bponarii y nicagonepauiaui nepiog. IIpore y rpymi
6inopTanbHOI €H0CKONIUHOT iekoMnpecii 6yB Oinb-
WY PUBUK MOBEPHEHHA CHUMIITOMIB Y BijjaseHUiN
nicagonepaninumil nepiof — AMOBIPHO uyepes3 Hajl-
JIMIIKOBY PE3EKII0 AYyTOBiJPOCTKOBOIO CYI1064, 110
IPU3BEJIO IO BUHUKHEHHS ABUI HECTA0IMBHOCTI.

Tian D Ta cnisasropu [19] ony6mikyBanu JOCTi-
JUKEHHA JIIKYBAHHA (DOPAMIHAIBHOIO CTEHO3Yy y 10
nanienTis 3 Bukopucranuam UBE meropuku, a came
KOHTPJIATEPAIbHUM JOCTYIIOM. Y BCiX BUIIAJKaX BJa-
JIOCA JOCATHYTH BiMiHHMX 400 JOOpUX pE3y/IbTa-
TiB, BUXOAYU 3 AKUX, JAHUN BUJ JOCTYIY A€ 3MOTY
YVHUKHYTH PO3BUTKY HECTA01IBHOCT] HA OIIEPOBAHOMY
CEIMEHTI, OCKI/IBKM HE BUHMKAE NOTPEOH Yy 3HAUHIN
pesexii AyroBiipoCTKOBOTO Cyrnoba, mo y Manoyr-
HbOMY 320€311€4ye CTA0IMBHICTD XPEOTOBO-PYXOBOTO
cerMeHTa. [Ipore naHe AOCHKEHHS Ma€ NEBHI 00-
MEKEHHA, OCKINbKY Y BUOipLi OyJIM TiNbKU MAL[icHTH
i3 crenosoM I ra II 30HH, 2 TAKOK CIIOCTEPEKEHHA 3
CTAHOM IAL[I€HTIB TPUBAJIO MEHIIE 1 POKY.

BucHOBKH

1. VuinarepanpHa 6imopTanbHa €HJOCKOIIYHA Jie-
KOMIIPECiss Ma€ HU3KY IepeBar y MOPiBHAHHI 3 MO-
HOIIOPTATIBHOIO YEPE3IMKIPHOIO €HJIOCKONIYHOIO Jie-
KOMIIPECI€IO, 10 AKUX HAJIEXKATh: BUCOKA MOOIIbHICTD
iHCTPYMEHTIB, MOXJINUBICTD BUKOPUCTAHHA 2 MOPTIB,
MEHIIIE iHTpaonepalifHe NPOMEHEBE HABAHTAKEHH,
BUKOPUCTAHHA TUIOBUX CHiHAJIBHUX iHCTPYMEHTIB,
MOXJIUBICTb IPOBEACHHA BTPYYaHHA Ha piBHiI L5-51
IIPU BUCOKOMY CTOAHHI KpUJIA KIYOOBUX KiCTOK.

2. 3acrocysannsa UBE npu ¢opaminanbHOMY CTe-
HO3i BUKOHYETbCA J[BOMd OCHOBHUMHU JOCTYIIAMM.
BukopucranHga iHTEpIaMiHAPHOIO AOCTYIY 103BO-
1€ yeyHyTH cTeHo3 y 30Hi I ta II 3rigno Lee [0], a
pu TPaHC(HOPAMIHATBHOMY JOCTYI — BUKOHATH Ji€-
kommpecito y 30Hi II Ta IIL

3. IIpu BUKOHAHHI BIIKPUTUX METOAUK 343BUYAN €
noTpebda y npoBsejeHHi cTabinisanii xpedToBo-pyxo-
BOT'O CEIMEHTY, 110 IPU3BOANUTD JO BUHUKHEHHS IMII-
JIAHT-ACOLINOBAHUX YCKIAJHEHD (Mirpanida abo 31am
METATOKOHCTPYKIil, PO3BUTOK CHUHAPOMY CYMIKHO-
IO CerMeHTy). TakoX 1ji BUAM BTPY4aHb TPABMATHY-
Hi. Bumenasejeni gani CBij4aTh IpO BUIIUKU PiBEHb
6omo 3a mKanow VAS (3,5 ta 4) uepes 1 micanp mic-
4 BTpy4YaHHs y nopisuanni 3 (240,72 ta 2,05+0,8).
Yepes 3 MicAli MOKA3HUKU CTAHOBUIU 2,5 1 3 (Bif-
KpuTa Meroauka) Ta 1,75+0,85 (UBE), mo 36inbmye
TPUBAIICTD NepeOYBAHHA NALicHTA Y cTanioHapi. I1o-
ka3Huk ODI y rpymi miciad OpoBeIEeHHA BiJKPUTOIO
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TUIY BTPYYAHHS TEPE] OMEPAIi€I0 CTAHOBHB 55,50%
B 000X rpynax. Yepes 1 micAnp micas BTpy4aHHA BiH
3HU3UBCS 710 43,33% T2 46,67%, 2 uepes 3 Micsii — 10
32,23% 12 42,22%. Y CBOIO Yepry, 3a pe3yabTaTaMu Ha-
moro AoctigKenHa nokasuuk ODI nepej oneparieio
6yB 62,5 % 0,38%, yepe3 1 Micsip micad BTPyYaHHS
3Hu3uBCA 10 21,7 + 421%, a yepe3 3 MicAlli CTaHo-
BUB 14 % 539%. OTKe BpAXOBYIOUM OTPUMAHI J1aHi,
MOKHA 3pOOUTH BUCHOBOK, 110 BUKopucTanug UBE €
MEHII TPABMATUYHUM, CIIPUAE OiNbII IMBUAKUIN peadi-
JiTALii TA TOBEPHEHHIO 10 MOBCAKIEHHOTO KUTTA.

4. YacroTa iHTpaomepaLiiHUX Ta MiCag0Iepa-
LiMHUX YCKIAJHCHb € BUIIOIO Y I'PYIi i3 BIAKpUTUMU
METOAUKAMH JIKYBAHHA (DOPAMIHAIBHOIO CTEHO3Y.
Taxkox 11i YCKIaIHEHHA MOB’3aHi 3 TOCTAHOBKOIO Me-
TAJIOKOHCTPYKIIN TAd NOTPEOYIOTh IIOBTOPHUX OIl€-
PATUBHUX BTPYYAHb Y MANOYTHBOMY YE€PE3 PO3ZBUTOK
CUHJPOMY CYMiKHOI'O CEIMEHTY. YCKIQJHEHHA, IO
BUHMKAIOTH IIPU CHAOCKOMYHOMY JIiIKYBAHHI MOXKYTb
OyTH yCYHYTi TiJl 4aC BTPYYaHHA (HAKIQ/|AHHA ILIBiB
[IPY MTONKOJKEHHI TBEPAOI MO3KOBOI OOOJIOHKH, 3Y-
IIMHK4 KPOBOTEU(), TA piAme noTpedyloTh NPOBEEH-
HA TIOBTOPHUX ONEPATUBHUX BTPYYAHb.

5. InTpaonepaniiie IMOMKO/KEHHA IapaBepTe-
OpanpHUX M’43iB BHACHKJOK IPAMOI JUCEKI] M'A3iB,
JICHEPBALlil Ta TPUBAJIOIL ileMil MOXe IPU3BECTU 10
[OABU CUH/JPOMY «HEBAAIO IPOOIEPOBAHOIO XPeod-
Ta». Fu CJ et al. nposenu KOCHiIKEHHSA Ta NOPiBHANN
JKUPOBY iH(INIbTPALiI0 M'A31B MiC/IA BIIKPUTOTO Ta Mi-
HiiHBA3UBHOTO OIEPATUBHOIO BTpy4YaHHA [20]. byno
BCTAHOBJICHO, IO KUPOBA iH(DINBTPALiA Ta JEreHe-
pauig M’A3iB Oyna 3HAYHO OiNbIIE BUPAKEHA MiCAA
BiJKPUTOI'O BTPYYaHHS, 110 CYTTEBO BIJIMBAE HA TPU-
BAJIiCTb PeAbiMiTALiHOIO TEPMiHYy TA 3aCTOCYBAHHA
JOIATKOBUX PeAOIMiTALIHNAX 3AXO/iB.

6. udepenmniriopane 3acrocypanus UBE mpu do-
paMiHAIBHOMY CTEHO3i IONIEPEKOBOTO Bifiliny XpeodTa
JI03BOJIAE OTPUMATH A0OODi micagonepaninyi Ta Bif-
JaJeHi pe3yabTaTy JiKyBAHHA MalieHTiB. OCHOBHUMU
[IePEBAraMH JAHOI'O BUAY JIKYBAHHA € MOI'O MEHINA
TPABMATUYHICTD, HUXKYd YaCTOTA YCKIAJHEHbD, CKOPO-
4EHHA TEPMiHy IepeOyBaHHA MALli€HTa Y CTALiOHAP],
Kpama iHTpaonepaninia Bidyanisaiis, CKOPOYECHHI
peabiniTaninHoro TepMiny JiKyBaHHA T4 MBUJLIE I10-
BEPHEHHSA MALiEHTA {0 TOBCAKAECHHOTO KUTTH.
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Features of Surgical Treatment of Lumbar Foraminal Stenosis
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Summary. Minimally invasive spine surgery is currently undergoing rapid
development. New techniques for the treatment of degenerative-dystrophic diseases
of the spine have been introduced; however, long-term treatment outcomes remain
insufficiently studied. The use of unilateral biportal endoscopy in Ukraine is still
limited, which makes research in this field particularly relevant. Objective. This study
aimed to analyze the outcomes of treatment and complications after unilateral biportal
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endoscopic decompression in patients with lumbar foraminal stenosis. Materials
and Methods. The study was conducted at the Endoclinic Medical Center in Rivne
Jfrom January to July 2024. The study cobort consisted of 50 patients. All patients
underwent unilateral biportal endoscopic decompression of the intervertebral foramen
at the following levels: L3-L4 (n=1), L4-L5 (n=19), and L5-S1 (n=30). Results. The
results of our study showed that pain intensity according to the Visual Analog Scale
(VAS) significantly decreased during the observation period. The preoperative score
was 7.05%0.76 for the lumbar spine and 7.15+0.81 for the lower limb; on the second
postoperative day, VAS scores decreased to 3.75%0.85 and 3.85+0.93, respectively. At
3 and 6 montbs after surgery, lower back pain intensity decreased to 1.75+0.85 and
1.65%0.87; a similar trend was observed for pain in the lower limbs (1.75+0.85 and
1.6%0.99). These results indicate a significant positive dynamics at all stages of follow-
up. The Oswestry Disability Index (ODI) was 62.5+0.38% preoperatively and decreased
10 21.7+4.21% one month after surgery; at 3 montbs it was 14+5.39% and 12.1+6.17%
at 6 months of follow-up. Overall, excellent or good clinical outcomes were achieved
in 84% of cases. Conclusions. Unilateral biportal endoscopic decompression is an
effective method for the treatment of lumbar foraminal stenosis. Compared with open
surgical procedures, this technique offers a number of advaniages.
Key words: unilateral biportal endoscopy; lumbar foraminal stenosis.
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Patient-Dependent Risk Factors for Nonunion
of Long Bone Fractures After Metal Osteosynthesis

Oliinyk O.1e.", Loskutov O.le.", Yakushev S.0.!, Syniehubov D.A."82

Summary. Background. Delayed consolidation and nonunion after long bone
[ractures remain among the most severe complications in the surgical treatment of
musculoskeletal injuries. Objective. The study aims to determine the impact of patient-
dependent risk factors for nonunion of long bone fractures after metal osteosynthesis
and to rank these factors depending on fracture location. Materials and Methods.
A total of 165 patients who underwent metal osteosynthesis for long bone fractures
(04 females and 101 males) and were treated for impaired reparative osteogenesis
and nonunion were evaluated. The systematization of cases of nonunion of fractures
was carried out according to the Weber-Cech classification. Patient-dependent factors
(patient’s age, gender, smoking, alcobol abuse, overweight, use of nonsteroidal
anti-inflammatory drugs, comorbidity) were studied. Results and Discussion. The
incidence of nonunion was higher in males than in females. The oligoplastic type of
nonunion was more common than other types of impaired bone healing. A higher
incidence of aplastic nonunion of bumeral fractures was observed in females; for the
lower extremities, oligoplastic nonunion most often occurred in males. Hyperplastic
nonunion predominated exclusively in the group of segments of the lower extremities.
Statistical analysis of risk factors for nonunion demonstrates a strong influence of
smoking and the use of nonsteroidal anti-inflammatory drugs. Conclusions. Smoking
and the use of nonsteroidal anti-inflammatory drugs are the key factors influencing
nonunion formation in long bone fractures. The distribution of prognostic factors for the
Sformation of a false joint by morphological features demonstrates a homogeneous trend
of ranking in the following areas: nonsteroidal anti-inflammatory drugs, age, Smoking,
gender, comorbidity, and alcobol consumption. The identification and ranking of these
factors will allow for accurate clinical profiling of patients with long bone nonunion
and for assessing the prognostic impact of these factors in individual clinical cases.

Key words: long bone fracture; [fracture nonunion; osteosynthesis; patient-
dependent risk factors.

Introduction

Delayed consolidation and nonunion formation
after long bone fractures remain one of the compli-
cations of surgical treatment of musculoskeletal in-
juries, which has a significant social and economic
impact on the healthcare system [1]. This is associ-
ated with prolonged treatment, including multiple
surgical interventions. The outcomes of such repeat-
ed procedures may be unfavorable, leading to fur-
ther patient disability and inability to restore work
capacity. Healthcare costs for patients diagnosed
with nonunion, according to numerous studies, are
more than twice as high as those for patients with
uncomplicated fracture union [2]. The overall risk of

B Syniebubov D.A., sinegubovda@ukr.net
!Dnipro State Medical University, Dnipro, Ukraine

nonunion is up to 5%, whereas for certain fractures
in older patients this risk may increase to 9% [3, 4].
In high-energy open fractures of long bones, the risk
of nonunion increases significantly and may be up
to 19 times higher compared with closed fractures
[5]. Certain anatomical regions demonstrate a higher
incidence of nonunion, particularly fractures of the
humerus, femur, tibia, and forearm bones [6]. Recent
studies have identified factors associated with im-
paired fracture healing, allowing for more targeted
patient monitoring and treatment strategies [3-106].
Several reports indicate a number of factors associat-
ed with the incidence of long bone nonunion in the
elderly [6]. Other presumed risk factors for nonunion
include male gender, smoking, and diabetes; howev-
er, these factors have not been clearly quantified, as
some studies lacked adequate control for the pres-
ence of comorbidities [17].

28



Thus, the contradictory data regarding fracture
union complications and the uncertainty surround-
ing the influence of factors affecting impaired regen-
eration and false joint formation reported in the lit-
erature highlight the relevance and need for further
investigation. Timely diagnosis based on a standard-
ized definition of long bone nonunion is crucial for
early prognostic assessment at the stage of primary
surgical intervention and for determining the opti-
mal treatment strategy for patients with impaired
fracture repair. Accordingly, the present study aims
to identify patient-dependent predictors of impaired
bone regeneration and nonunion after metal oste-
osynthesis (MOS), depending on the localization of
long bone fractures.

Objective. This study aims to determine the im-
pact of patient-dependent risk factors for nonunion
of long bone fractures after MOS and their ranking
depending on the localization of the injury.

Materials and Methods

The study was conducted at the clinical bases of the
Department of Traumatology and Orthopedics of Dni-
pro State Medical University from 2009 to 2022. A ho-
mogeneous cohort of 165 patients (64 females and 101
males) with long bone fractures treated by MOS was
formed. The patients were admitted to the clinic within
a period of three months to three years after the initial
surgery due to complications associated with impaired
reparative osteogenesis and nonunion formation.

Cases of long bone nonunion after MOS were sys-
tematized according to morphological characteristics
using the Weber-Cech classification (1976) [18].

To analyze factors influencing long bone fracture
nonunion, patient-dependent risk factors were as-
sessed, including:

- patient age [19-21];
patient gender [4, 6];

- smoking [4, 8, 19, 22, 23];
alcohol abuse [19, 20, 23, 24];
overweight [19, 20, 22, 24, 25];

- use of nonsteroidal anti-inflammatory drugs
(NSAIDs) [4, 20, 24, 20];

- comorbidity [19, 27].

Statistical analysis was performed using a descrip-
tive method. The total sample was initially divided by
gender (females, n=64; males, n=101). Each gender
sample was then divided into groups depending on
the nature of the nonunion by localization. Results
for each sample size were presented as minimum and
maximum values, median, and mean values. The as-
sessment of the presence of the nonunion criterion
assumed an integer value.
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Discussion

It should be noted that the identification of such
risk factors as patient gender, smoking, alcohol abuse,
and overweight did not raise questions regarding the
analysis in the study design. In contrast, the inclusion
of factors such as age, use of NSAIDs, and comorbid-
ity raised certain questions regarding the subsequent
determination of the possibility of their inclusion in
the further analysis.

The literature review on the issue of determining
the risks of bone nonunion according to age-related
thresholds did not provide a clear answer. Numerous
studies have demonstrated the influence of age on de-
layed union or nonunion [28]. Age is considered a risk
factor due to the presence of osteoporosis, metabolic
changes, and reduced compliance of elderly patients
with postoperative recommendations regarding tim-
ing and load-bearing of the operated limb [29]. Ac-
cording to the literature, bone nonunion, depending
on the localization of the fracture and the age of the
patients, was as follows: humerus — 30-60 years [30],
forearm bones — 30-55 years [31, 32], femur - 31-60
years [33-36], and tibia - 30-55[10,13,37]. Given the
variability in defining age thresholds as a risk factor
for nonunion, a cut-off value of 45 years and older
was selected for all subgroups in the present study.

Consideration of NSAID administration as a risk
factor also requires careful discussion. Numerous
studies have reported the negative effects of NSAIDs
on osteogenesis [47-51]. In particular, the literature
discusses certain negative reactions to NSAIDs that
are directly related to pain relief in bone fractures,
such as an increased risk of fracture nonunion [38,39].
It is known that reparative regeneration of fractures
is a complex process that includes elements of in-
flammation (particularly, the reaction of macrophag-
es and osteoclasts) aimed at removing dead cells and
destroyed intercellular matrix, stimulation of the
production of growth factors, proliferation and dif-
ferentiation of mesenchymal stem cells, synthesis of
collagen and proteoglycans, and formation of new-
ly formed bone and cartilage structures [40,41]. Cy-
clooxygenase-2 (COX-2) activity, which is intensively
expressed at the injury site, plays a crucial role in ef-
fective repair, as prostaglandins E2 and 12 (prosta-
cyclin) synthesized via this pathway regulate cellular
proliferation and improve microcirculation. Prosta-
glandin E2, through interaction with EP2 and EP4 re-
ceptors, induces the synthesis of several growth fac-
tors, including bone morphogenetic proteins (BMPs),
and accelerates bone remodeling and ossification of
newly formed tissue [42]. By inhibiting COX-2 activi-
ty at the injury site, NSAIDs may suppress reparative
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processes and negatively affect new bone formation
in the fracture area. This effect has been confirmed
in a number of experimental and laboratory studies
using biological models [43]. For example, Pountos et
al. (2021) demonstrated that NSAID-induced reduc-
tion of prostaglandin E2 concentration at the injury
site may inhibit chondrogenesis and osteogenesis by
decreasing the expression of genes responsible for
the synthesis of growth factors TGF- 3 and FGF-1.
Janssen et al. (2017) showed that NSAID administra-
tion inhibited chondrocyte differentiation and bone
mineralization following experimental fracture. A
meta-analysis of 47 studies evaluating the effects of
NSAIDs on the consequences of experimental frac-
tures in laboratory animals revealed a statistically
significant reduction in biomechanical properties of
repaired bone. However, a significant difference was
observed in the effect of NSAIDs among different an-
imal species (in particular, no negative effect of these
drugs on the stiffness of newly formed bone in mice
was noted), as well as between females and males,
and across different injury localizations [46]. In ad-
dition to the negative biochemical impact on repara-
tive regeneration, the duration and dosage of NSAID
use are relevant. Thus, NSAID administration for up
to two weeks has not been shown to significantly in-
crease the risk of nonunion [47]. At the same time,
some studies have determined a high risk of nonun-
ion when using NSAIDs for more than 2 weeks; these
terms are highly dependent on the localization of the
fracture [49,50,52] and pharmacological properties
of the NSAIDs themselves [51]. Accordingly, for pa-
tient selection in the present study, a risk group was
defined for NSAID use for 30 days or longer.
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Comorbidity, as a risk factor for long bone non-
union, was assessed as a qualitative indicator. It
should be noted that according to formal criteria,
all patient-dependent factors of influence can be at-
tributed to comorbidity; however, from the point of
view of detailing and determining the influence and
calculating the prediction of nonunion, this loses its
meaning. Therefore, comorbidity in this study was
considered as a present or absent criterion, which
was added to the study design. Comorbidity was de-
termined in the presence of the following diagnoses
observed in patients: hypertension, heart disease, vas-
cular diseases, diabetes, etc. [19, 27].

Results

Data on the distribution of patients included in
the study according to fracture localization, gender,
and age are presented in Table 1. The main group was
mostly comprised of males (101 patients, 61%); fe-
males were only 64 patients (39%). It should be not-
ed that 146 out of 165 patients were of working age
(Table 1).

According to the Weber-Cech classification (1976)
[18], the studied cases of long bone nonunion after
MOS were distributed by morphological factor as
shown in Table 2 and Table 3.

The number of nonunion cases was higher in
males than in females, and this trend was observed
across all fracture localizations.

The main group of patients was further system-
atized into four clinical and radiological subgroups,
the distribution of which was carried out taking into

Table Ne]
Distribution of patients by fracture localization, gender, and age
Age 18-20 21-30 31-40 41-50 51-60 61-70 71+ Total  |Average age
Gender
Humerus

M 0 5 6 2 1 1 1 16 39.3

F 0 1 5 6 5 4 2 23 489
Generally 0 6 11 8 6 5 3 39 44.1

Forearm bones

M 0 3 9 4 2 0 0 18 374

F 0 4 2 1 1 0 0 8 36.8
Generally 0 7 11 5 3 0 0 26 37.1

Femur

M 2 6 8 7 4 2 1 30 41.2

F 0 4 3 b) 3 2 20 47.2
Generally 2 10 11 10 9 5 3 50 44.2

Tibia

M 4 8 10 9 5 1 0 37 37.6

F 2 2 1 3 3 2 0 13 46
Generally 6 10 11 12 8 3 0 50 418
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Table Ne2
Distribution of nonunion cases by fracture localization, gender, and age
Type of False joints
nonunion :
Slow consolidation Total
Gender
Hyperplastic Oligoplastic Aplastic
Humerus
M 4 - 5 7 16
F - 9 14 23
Generally 4 - 14 21 39
Forearm bones
M 4 - 8 0 18
F - - 3 5 8
Generally 4 - 11 11 26
Femur
M 1 1 24 4 30
F 2 1 12 5 20
Generally 3 2 36 9 50
Tibia
M 5 4 22 0 37
F 0 1 8 4 13
Generally 5 5 30 10 50

account the medical history, analysis of clinical data,
radiological examination in the temporal aspect, and
additional examination methods.

The first group included 16 patients (10%) (Ta-
ble 3) who had delayed consolidation of diaphy-
seal fractures of long bones in the period from 4 to
6 months after the injury and MOS. Radiographs of
these patients clearly demonstrated a gap between
the fragments with the absence of periosteal reaction
or an indistinct gap between the fragments with the
presence of a delicate periosteal callus. The second
group included 91 patients (55%) with oligoplastic
nonunion of long bones (Table 3). At 6 to 9 months
after MOS, radiological examination of these patients
demonstrated the absence of elements of fracture
consolidation and formation of fibrous and/or car-
tilaginous tissue between the fragments, manifest-
ed by the presence of a gap between the fragments
and the absence of bone callus elements. The third
group consisted of 7 patients (4%) with hyperplas-
tic nonunion of long bones (Table 3). According to
X-ray examination, this group was characterized by
the presence of significant expansion of the ends of
the bone (“elephant foot” type) [18] or a less pro-
nounced amount of reactive tissue at the ends of
bone fragments (“horse hoof” type) [18]. The fourth
group included 51 patients (31%) with aplastic non-

union of bones (Table 3). Radiologically, this group
demonstrated the absence of bone callus formation,
the presence of fragments with osteolysis, sharpening
of fragment ends, closure of the bone medullary ca-
nals, and the development of osteosclerosis.

It is noteworthy that the oligoplastic type of non-
union was observed in almost half of the cases and,
depending on the localization, exceeded other types
of bone union disorders. In addition, aplastic non-
union in the humerus segment predominated in fe-
males, whereas in the lower extremities there was a
tendency toward oligoplastic nonunion with a pre-
dominance in males. Hyperplastic nonunion predom-
inated exclusively in the lower extremity segment
group.

The data obtained during the collection of infor-
mation on risk factors are presented in Table 4. For
clarity of interpretation of the obtained and statisti-
cally processed data, petal diagrams were construct-
ed (Fig. 1).

Where n* is the number of recorded cases.

Statistical analysis of the data demonstrates a
strong impact of smoking and NSAID use in the over-
all group and in all localization-based subgroups,
with pronounced peaks (Fig. 1). The gender factor
traditionally demonstrates a male predominance,
with the exception of false shoulder joints, where
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Table Ne3
Overall distribution of patients into subgroups ac-
cording to the Weber-Cech classification (1976)

Groups of | Number | Percent .
observation (n) (%) Type of nonunion
First group 16 10 Slow consolidation

Second group 91 55
Third group 7 4
Fourth group 51 31
Aplastic
Total 165 100

female patients prevail. Comorbidity, despite the ex-
pected significant influence, showed no substantial
effect, which is somewhat surprising in comparison
with smoking, NSAID administration, and gender.
When comparing the obtained data across localiza-
tion-based subgroups, differences in nonunion risk
factors for the humerus are noteworthy, particularly
with respect to gender, smoking, and comorbidity.
Analysis of the relationship between the distri-
bution of risk factors and the morphological type
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Comorbidity Gender (M)

Humeral bone

NSAID (= 30 days) Gender (F) == Forearm bones

Femoral bone
Tibial bone

Overweight Smoking

Alcohol

Fig. 1. Diagram of the generalized distribution of risk
factors in the group of patients.

of nonunion is presented in Figures 1-3. Within the
framework of prognostic modeling, a high degree of
uncertainty was observed regarding the distribution
of influencing factors in the subgroup of patients
with delayed consolidation. Ranking of risk factors
by their relative nature in this subgroup (Fig. 2) re-
vealed the following order: age, gender, and the use of
NSAIDs. Other analyzed factors did not demonstrate
statistically significant influence. From the perspec-
tive of constructing a clinical model of a patient with
long bone nonunion, delayed consolidation should
be considered as a transitional state characterized by
uncertainty in the direction of the reparative regen-
eration process toward the development of a type of
nonunion. This conceptualization supports the para-
digm of delayed consolidation as a potential predic-
tor of nonunion, warranting further detailed study.
Evaluation of the distribution of prognostic fac-
tors influencing delayed consolidation (Fig. 2) and
morphologically defined nonunion types (Fig. 3)
demonstrated a more homogeneous ranking pattern:
NSAID use, age, smoking, gender, comorbidity, and
alcohol consumption, with greater predominance
observed in fractures of the femur and tibia. It should
be noted that male predominance persisted in both
oligoplastic and hyperplastic nonunion subgroups,
except in shoulder localization. At the same time, hy-
perplastic nonunion demonstrated the highest prev-
alence in tibial fractures, with absolute values for all
analyzed factors nearly twice as high compared with

Table Ne4
Overall distribution of patient-related risk factors in the observation group
Localization Age Gender Smoking Alcohol Excess weight | NSAIDs (>30 | Comorbidity
of fracture (n" M/F (n) (n) (n) days)
(n) (n)

Humerus 28 16/23 28 22 17 34 24
Forearm bones 21 18/8 23 16 6 23 10
Femur 32 30/20 36 20 18 35 25
Tibia 30 37/13 43 21 14 37 19
Total 111 101/64 130 79 55 129 78

Where n* is the number of recorded cases.
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Fig. 2. Diagram of the distribution of risk factors in a subgroup of patients with slow consolidation

other localizations. In contrast, shoulder localization
was predominantly associated with aplastic nonun-
ion, with an advantage in females against the back-
ground of the predominant use of NSAIDs.

Conclusions

Thus, the study of factors contributing to the for-
mation of long bone nonunion remains relevant,
since both quantitative and qualitative indicators of
MOS continue to demonstrate a persistent rate of
these complications despite the improvement of os-
teosynthesis methods. The relevance of this issue is
further emphasized by the high incidence of nonun-
ion complications among individuals of working age.

Smoking and the use of NSAIDs are the main
sources of influence on the formation of long bone
nonunion, which forces us to look for levers of influ-
ence on bad habits and optimization of drug treat-
ment. In the pursuit of an “ideal” osteosynthesis tech-

nique, the patient is often overlooked; however, even
with technically optimal fixation, an “ideal patient”
does not exist. The role of comorbidity as a contrib-
uting factor to long bone nonunion requires contin-
ued investigation and more detailed evaluation. Data
analysis demonstrates a strong influence of smoking
factors and the use of NSAIDs in the general group
and in all subgroups by localization with large peaks.
The gender factor traditionally demonstrates male
predominance, with the exception of shoulder non-
union, where female patients predominate.

The distribution of prognostic factors according
to the morphological type of nonunion revealed a
homogeneous trend of ranking in the following ar-
eas: the use of NSAIDs, age, smoking, gender, comor-
bidity, and alcohol consumption. Compliance with
the definition and ranking of these factors will allow
to form an accurate picture both for clinical mode-
ling of a patient with long bone nonunion, and for
determining their prognostic impact for a specific
clinical case.
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IanienTo3ane:xkui (axkTopu PU3UKY HE3POIECHHSA MEePeaIOMiB TOBIHX KiCTOK
MiCIA METAT00CTEOCHHTE3Y

Onitinux O.€.1) JTockymos O.€.1, Axyues C.0.", Cune2y6o J].A."5=2
UTninposcerutl oepacasruil meouunuti yuieepcumem, uinpo, Yipaina

Axmyanvuicmo: 3ampumxa KoOHCOROayii ma YopMYBanHs HE3POUWeHHL Nicas
nepenomie 0062UX KiCMOK 3aiUaemscs 00HUM 13 BANCKUX YCKAAOHEHb 8 XIPYP2iuHOMy
JMKYB8AHHT MpPAeM  ONopHO-pyx060i cucmemu. Mema 00CAiONCeHHA: Busnauumu
BNAUE NAUIEHMOSANCHCHUX PAKMOPIE PUSUKY He3DOUeHHA NePeoMie 0082UX KiCMOK
NiCAS MeMAno0CmeoCUnme3y ma ix DAaHICY8aAnHA 6 3ANeHHOCIE 610 JOKAM3AUTT
nowkooxrcents. Mamepianu i memoou: byro docnioxerno 2pyny 3 165 nayienmis
nics MeManoocmeocunmesy nepenomis 008zux xicmox (64 xcinku ma 101 40108ix),
AKE KY8AMUCA 3 NPUB0DY NOPYULeHb Denapamugro2o 0cmeozenesy ma popmysars
HeCNPABHCHIX CY2n00i8. CUCmemMamu3ayis 6unaoxie He3poujers neperomis nposooUIacy
3a kaacugixayicto Weber-Cech. Jocnioxcysanuce nayicnmo3anexcni gaxmopu (6ix
X60p020, cmamv, MOMOHONAMNHA, 3N0BICUBANHA  ANKO20LeM, HAOMIDHA  6d2d,
34CmOoCy8anHa HeCmePOiOHUX NPOMUSANANLHUX 3AC0018, KOMOPOIOHICMY). Pe3yasmamu
ma ix 002080penna: Kinvkicmy 6undaokie He3poujens y 4ol08iKie nepesancan 6
nopieuanmi 3 acinkamu. ON20NAACMUMHULL U0 He3POujeHHa Nepesuwuyeas iniui 6Uou
nopyuers 3pouyerna Kicmoxk. Biomiuaemusca nepeoinviuients anaacmusno20 He3pouerits
nepenomi6 Nae4o60i KiCmiu Y HIHOK, ON8 HUNCHIX KIHYI6OK Haliuacmiue 6i00Y8a4a0Cs
ONI20NAACIMUYHE HEe3DOUCHHS NePeeadcHo Y HoA06iKi6. linepniacmuvmne He3poujerns
BUKTIIOYHO NePEeBANCAE 6 2DYNE Ce2MEeHMIE HUNCHIX KIHYIBOK. CMAMUCMurMHull anais
(paxmopie PuuKy He3poujerma 0eMOHCMPYE 6eAUKULL 6NAUE PAKMOPI6 KYPIHHA ma
304CMOCYBANHA  HeCMePOIOHUX NPOMUSANANLHUX  3ac00i6. Bucnosxu: Kypinna ma
BHCUBAHNA HECEPOIOHUX NPOMUSANANGHUX 3ACO0I8 € OCHOBHUM O0NCePENOM BNAUBY
Ha POPMYBAMH He3DOUjeHHs Nepesomie 0082ux Kicmox. Po3nodin npoznocmuynux
paxmopie na PoPMYBaAHHL HECHPABHHLO20 CY200a 3G MOPPONOIMHUMU OSHAKAMU
8KA3YE HA  O0HODIOHY MEHOCHUIIO DAMICYBAMHA 34  HACMYNHUMU  HANPAMKAMU:
Hecmepoioni npomu3ananvii 3acoou, 6ix, Kypinua, cmams, KOMOPOIOHICMb, ANKO20b.
Busnavenns ma panircy8anns yux Gaxmopie 00360aums chopmy8amis moune yAeieHns
AK 08 KAHIYH020 MOOCTIOBARNA XE0P020 3 HECTPABICHIM CY2N000M 0062UX KICMOK, MAK
I 0218 BUSHAYUCHHA IX NPOZHOCMUYHO20 BNAUBY 0% KOHKDEMH020 KMHIYH020 6UNAOKA.

Kntouoei cnoea: nepenom 0062ux KiCmox, He3pOueHHs nepesomis, 0cmeocunmes,
NAYIEHMOIANCHCHT PAKMOPU DUSUK).
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[IpHHITAIIH TA PE3YIBTATH KOHCEPBATUBHOIO
JIKyBaHHA Pi3apTpo3y

Tumouierxo C.B.'B2

Pegpepam. 3nauna po3nogcrodicenicmo pisapmposdy i eeauxuii apcenan 3acooie
KOHCePBAmMuUBH020 JNIKY8AHNHA BUMARAE KINbKICHO20 BUSHAYUCHHS 11020 epeKmusHoc-
mi. Mema: KinoKicHo oyinumu eexmusricmes KOMNACKC) 3axX00168 KOHCePBaAmueHo20
JKYBAHMA apmpPo3) 3an’ACMHO-1"ACMH020 CY2004 8eAUK020 Nanbys Kucmi. Mame-
pianu i memoou. IIposedena oyinka pe3yromamie KOHCeP8amueHo20 aikysarns 270
nayienmis 3 pizapmpozom, ceped Hux 224 xcinxu ma 36 40108iKi6, cepedHili 8ik AKUX
cmanosus 59 pokie (dianazon 36-84; IQR 12 poxis). Komnnexc aikysanns 6xnonas
MOOuPpiayio nasarwmaxcens, opmesysanns, nputiom HII3II, xonoponpomexmopis,
gpisiomepaniio ma cneyianizosany JIPK. Oyintosanrucs noxasuuxu qDASH 6 ounamiyi
ma pieens nosepHenHa NauieHmie 00 Xipyp2iurnozo JKy8anHs niciid Kypcy Koncepsa-
MUBH020 LIKYBAHNHA 6 3ANCHCHOCE 6i0 cmadii pisapmposdy 3a Imonom — Jlimmaepom.
Pe3zyavmamu. Koncepeamugre JiKy8anis 00360746 SHUSUMU Di6eHb HEOIE30amHOCmi
8epxHbOI Kinyiexu 04 nepuwoi cmaodii na 7 (dianazon 4,5-9,1) IOR 4 oanie gDASH;
opyeoi cmadii 6,8 (dianazon 0 — 9,1) IQR 4,6; ona mpemwoi cmadii 5,7 (dianazon
4,5-13,7) IQR 4,6; i ona uemsepmoi cmadii 6,9(0ianason 4,5-11) IQR 4,6 6anis. Bu-
COKI 3AMUMKOBE NOKAZHUKU HeOi€30amHocmi Kinyieku manu 52 nayicumu (19%), i,
8I0N06101H0, nompedysary Xipyp2iuno20 JKy8anua. TaKum wunom, nPUSHA4eHHs Xi-
Dyp2ivn020 MIKY8aAHNA Aume NICAA KYPCY KOMNACKCHO20 KOHCeDBAMUBHO20 JUKYBANHS
0CMOHCMPYE BUCOKY ePeKMUBHICb MaK020 niox00y.

Knmouoei cnosa: pizapmpos , koncepeamuene JiKy8ants, cmaoii

Beryn

Jleopmyrounit 0CTe0APTPO3 CYIN06iB KUCTI, 30K-
peMa 3aACTHO-II'ACTHOTO CYINI06a BENIUKOTO I1aJIb-
14 KUCTI (pi3apTpos), 34 3BEACHUMU CTATUCTUYHU-
MU JAHUMHU I10CiZIa€ TPETE Miclie 32 MOMUPEHICTIO B
3arajbHil MOMYJIALI], IOCTYIAI0YUCh IOHAPTPO3Y T
KOKCapTpo3y. Ha cborozni iCHye 3Ha4Ha Pi3HOMAHIT-
HIiCTb K KOHCEPBATUBHUX, TAK i XipypriuHUX METOAIB
JHKYBAHHSA I1bOI'0 3aXBOPIOBAHHA.

Yepes BEIUKMN CHEKTP JIKYBAIbHUX MifXOAiB
noTpedye yTOYHEHHA ponb i Micume iMmo6imizanii
CyI7100iB BEIMKOTO Maubld [1], 3aCTOCYBAHHA HECTe-
poigHux nporusananpbHux 3aco6is (HII3IT) (2], pis-
HUX XOHJPONPOTEKTOPiB [3], (pisiorepaneBTnyHUX
METOZIB [4], CIenianbHOi TiKyBaIbHOI (Pi3KyIbTYpH [5]
T2 MOAMGiKallil GYHKIIOHATPHUX HABAHTAXKEHD [6].

3HAYHA IOMUPEHICTD Pi3apTPO3y Td HAABHICTD Be-
JINKOTO APCEHATY 32CO0iB KOHCEPBATUBHOTO JIIKyBAH-
Hs 3YMOBJIOIOTh HEOOXiJHICTb KiNBKiCHOI OLiHKHM iX
e(PEKTUBHOCTI, OCKIJIbKM HAPA3i OCTATOYHO HE BU3HA-
YCHO NMPIOPUTETHICTh KOHCEPBATUBHOI'O YH Xipypriv-

DR Tumowenro C.B., setym@uikr.net
IV dncmumym mpaemamonoeii ma opmonedii HAMH Yipainu», Kuis,
Yipaina

HOTO JIIKYBAHHS MAIiE€HTIB 3 IEPBUHHUM 3BEPHCHHAM
3AJIEKHO Bifl cTajiii 3axBopioBanHs [7]. TpusatoTh anc-
KYCil o0 e(peKTUBHOCTI AK Pi3HUX METOJIB, KOMIIO-
HEHTIiB KOHCEPBATUBHOI'O JiKyBAHHA, TAK i iX KOMOI-
Hariin [1,3,5].

Kniniune 3HAYeHHA YOTUPUCTYIEHEBOI Knacudi-
Kauii pizaprposy 3a Itonom - Jlirtnepom (Eaton -
Littler), mo rpyHTy€eThCA HA PEHTTEHOIOTNYHUX O3HA-
Kax [8], moTpebye MoJaIbIIOro yTOYHEHHA, HACAMIIE-
pEN Y KOHTEKCTi BUOOPY TAKTUKY JTiKYBAHHA 3AIEKHO
BiJ CTa/ii 3aXBOPIOBAHHSA, 110 1 HA/JAIi 3aTUINAETHCA
MPEIMETOM AKTHBHUX HAYKOBHX JIUCKYCIit [6,7].

Bigomo, mo HaBiTh BUPAKEHI KIiHIYHI IPOABU HA
(OoHi JEreHePATUBHUX 3MiH Y 3aI'ACTHO-II'ICTHOMY
CyI7106i BEMMKOIO MANbI KUCTi, AKi BifIOBiAI0TH
[II-IV crazgiam apTpo3y, MOKYTb AEMOHCTPYBATHU I10-
3UTHUBHY BiAIIOBi/lb HA KOHCEPBATUBHE JIIKYBAHHS, 3V-
MOBJIIOIOUH CYTTEBE CyO’€KTMBHE ITOKpALEHHA. Bog-
HOYAC HEPIJKO CIIOCTEPIraloThCsA BUMAJKU HEAOCTAT-
HbOI €(PEKTUBHOCTI KOMIUIEKCHOI KOHCEPBATUBHO]
Tepanii y manienTis 3 I-II cragiaMu 3aXBOpPIOBAHHI,
10 CTUMYJIIOE XBOPUX 10 BUOOPY XipypriuHOrO BTPY-
YaHHA.

[e femo 3MiHIOE CTANTY OPTONCAUYHY MAPAJUIMy
(bOpMYBAHHA MOKA3aHb [0 XipypriuHOIrO JiKyBaHHA,
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AKE TPYHTYETHCA HA CTYIEHI KIiHIKO-PEHTTEHONIOI Y-
HUX 3MiH, [0 | 3yMOBJIIOE€ HAYKOBUU iHTEPEC, 3 AKOI'O
BUIIIMBAE META HALIOTO JOCHI/PKCHHS.

Mera: KinpkicHO OLIHUTH €(EKTUBHICTH KOMII-
JIEKCY 3aX0/IiB 3 KOHCEPBATUBHOTO JIIKYBAHHSA aPTPO-
3y 3aI’ACTHO-I'ACTHOTO CyIJN00d BEIMKOIO MaJIbLA
KUCTi, B TOMY YUCJIi B 3aJICKHOCTI BijJl CTajil 3aXBO-
pIOBAHHS.

Marepianu i meTonu

34 NEPBUHHOI KOHCYJALTAIEI0 3 JIiarHO30M IIEp-
BUHHUN ijionaTUYHUI pi3apTpo3 3BEpPHYIUCH 270
naiieHTiB — 224 xKiHku T2 36 YOIOBIKIB, CepeHiil Bik
- 59 poxiB (aiamazon 36-84; IQR 12 poxis) V Tab1u-
i HABEJECHO PO3NOALN MALi€HTIB 32 Knacudikamieio
Irona — Jlirtepa, gKi B mpo1ieci JiarHOCTUKY Ta JIiKy-
BAHHA 3’ABUJIMCh HA IIOBTOPHUI OIJIA/ T4 TUX AIli€H-
TiB, AKi BpEWTi NOTPEOYBANN XipYPriqHOIO JiKyBaHHA
pizaprposy (rabmuug 1).

[1iy yac mEpPBUHHOTO OIMIAAY BCiM Malli€HTaM OYI0
IPU3HAYEHO KOMIUIEKC KOHCEPBATUBHOI'O JTiKYBAHHH,
AKNN BKJIIOYAB HU3KY O0OB’I3KOBUX KOMIIOHEHTIB, 110
M4I0Th ONyOJIKOBAHY JOKA30By 043y €(PEKTUBHOCTI
pH JiKyBaHHI pizapTpo3y. Mogudikamia HaBaHTa-
JK€Hb Iepeadadana HaJaHHA MAi€HTaM {II0CTPOBA-
HUX PEKOMEH/ALN MO/A0 YHUKHEHHA TUIIOBUX IIPO-
BOKATUBHUX /i1, HACAMIIEPE] CUIOBUX ONO3ULIIMHUX
T4 «KI0Y0BUX> 32XBATiB (BiAKpUBAHHA OAHOK i IIA-
0K 3i WIIIbHO 3aKPUTUMU I'BUHTOBUMU KPUIIKAMHU).
Taxkox peKOMEH[YBAIOCA BUKOPUCTAHHA CIELiaIi30-
BAHUX JIOIIOMIKHUX IPUCTPOIB, 4 TAKOX iHCTPYMEH-
TiB i TOOYTOBUX NPEAMETIB i3 MUPMIHUMHU 460 MOAUDI-
KOBAHUMMU PYKOATKAMU. [[J11 OpTE3YBAHHA MAlli€HTU
34CTOCOBYBAJIM CIIEIiai30BAHUI iH/JUBIAYANIBHO BU-
rOTOBJIEHUM (PUC. 1a) 460 cepiltHuil OpTE3, AKUH CTa-
0ini3yBaB 3a’ACTHO-I'ACTHUH T4 YACTKOBO II'ACTHO-
(bamaHroBuil Cyrao006M BENUKOIO MNaAblid KUCTI 6€3
O0OMEXEeHHA (DYHKII{ KUCTBOBOTO Ta MiXK(aTaHTO-
BOTI'O Cyr106iB. OpTe3 NPU3HAYABCA JIA MOCTINHOIO
BUKOPUCTAHHA IIPOTATOM 3—-4 TUKHIB, 32 BUHATKOM
4aCy ririenu pyk ta (isioTepaneBTUYHUX MPOLEAYD.
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Y 1ojanpuomy M0ro 3aCTOCYBaHHA PEKOMEH/YBAJIO-
C JIMIIE Y pasi penuauBy 60Ib0BOIO CUHAPOMY, 400
IpU NiBUIEHUX (PYHKIIOHAIbHUX HABAHTAXKEHHAX.
HectepoigHi mpoTu3anaabHi 3aCO0H TMpU3HAYA-
JACA MiceBo y (popMi Ma3ent Tpudi Ha 100y HA JiAH-
Ky 3aI'ACTKA, KUCTi Ta HWKHIO TPETUHY II€pPeAILIiy-
4 NPOTArOM TPLOX THXKHiB. Pi3ioTepameBTHYHE
JiKyBaHHA BKIIOYANT0 KOMOIHOBAHE 3aCTOCYBAHHA
(donodopesy 3 ripOKOPTU30HOM Ta MATHITONA3EP-
Hoi Tepanii (1o 10 ceancis), a TAKOX TEIIOBI IIpoLie-
Aypu. XOHAPOIPOTEKTOPHA T€PAIiA IPOBOUIACA
i3 32CTOCYBAHHAM XOHJPOITUHY CYAb(pATy HATPIIO Y
1031 500 mr aBiui Ha 100y IPOTATOM TPbOX MiCAIB.
JikyBaabHa (pi3KyJABTYpa CHEI[iabHO aJANTOBAHA
JUIA MTALIEHTIB i3 pi3apTpO30M, BKIIOUAIA CIEIidIbHi
BIIpaBU (puc. 16), CIpAMOBAHI HA 3MiIIHEHHA NIEPIIO-
I'O TWJIBHOT'O MiKKiCTKOBOT'O M’34, IKUU € AKTUBHUM
CTA6ini3aTOPOM 3aI’ACTHO-I'ACTHOTO CYII00a BEIU-
KOro majbligd KUCTi. JIOKaIbHI iH'€KIil B CTPYKTYpH
Cyra1064 y 1aHOi IPYNU MAIi€HTIB HE 3aCTOCOBYBAIN-
CL.

[TanieHTaM OpU3HAYABCA NOBTOPHUN OIJIAJ YEPE3
3 MicALi mic/ag IEPBUHHOIO OIIAAY HA OYATKY JIKY-
BAHHA 3 IIOBTOPHUM TE€CTYBAHHAM 32 IKaI010 (DASH
y IPAMOMY YKPATHCHKOMY IIEPEKIA/I.

Ha mosTOpHUI OI/IA]] 3BEPHY/IACH JIUIIE YACTUHA
NAIi€HTiB (AUB. TAOMULIO 1), K IPABUIIO i3 3aTUIIKO-
BUMU CKAPraMK HA CTAH KUCTi TOT'O YM {HIIOTO PiBHAL.
Cepej HUX i XBOPI, AKi Y TOJAIBIIOMY 3BEPHYIUCDH 10
Xipypri4Horo JiKyBaHHA, MOKIUBICTI AKOIO OKpec-
JIOBAJIACDH 1€ HA IEPBUHHIN KOHCYIbTALLT.

EQexTuBHICTD KOHCEPBATUBHOIO JIKYBAHHA OIlii-
HIOBAJACh 34 JUHAMIKOIO MOKA3HUKIB HEAI€31aTHOCTI
BEPXHbOT KiHIIBKU 32 mKaa010 qDASH [9] Ta uncens-
HICTIO IIOBTOPHUX 3BEPHEHDb MAIiEHTIB JJIA Xipypriu-
HOT'O JIIKYBAHHS.

PesynpraTu

PesynbraTi KOHCEPBATUBHOI'O JIIKYBAHHA MaI[i€H-
TiB, AKi 3BEPHYIUCH HA IOBTOPHUN OIJIA] 3 pi3apTpo-
30M pi3HOI cTagii 32 Kmacudixaniero Itona — Jlirrnepa

Tabauya Nel

KinbKiCHUH pO3NOALT AIi€HTIB AOCTI/IKEHHA 3 CTAIiAMH, AKi B IPOLECi TiKyBaHHA 3’ IBIINChH
HA MIOBTOPHHH OIJIAJ, TA AKi BPEIITi MOTPeOYBATH XipypIriqHOTO JiKyBaHHA Pi3apTpo3y

[Tauientu/ K . . . .
PE—— 1 cragis 2 CTajis 3 cragig 4 cTazis
TlepBUHHMIT OIVISA, KiBKICTh 270(100%) 21 05 117 07
ITOBTOPHHH OIJIAR KibKiCTh 101(37%) 4(33%) 29(44%) 44(38%) 24(36%)
Ta % BiJl IEPBUHHOIO 3BEPHEHHA
Xipypriuse JiKyBaHHS; 52 (19%) 0(0%) 9(14%) 24 (21%) 19(28%)
KUTbKICTb Ta % Bifj IEPBUHHOIO
3BEPHEHHA
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Puc. 1. A. CrienianisoBaHuil KACTOMHHUI OPTE3
b. JlixyBanbHa (isKynbpTypa nepesdayana BIpaBu, CKEPOBAHI
Ha 3MIIIHEHHA NEPIIOro TUIbHOI'O MIKKICTKOBOI'O M'434

npeacrapieHi B Tabauni 2. [lepeBakHii 4aCThUHI 1a-
[[i€HTiB KOMIUIEKCHE KOHCEPBATUBHE JIIKYBAHHA IIPU-
HOCHWJIO 3HAYHE, 4 iHO/1 1 CYTTEBE MOKPAIICHHS.

Y rpymax naugieHris, CTpaTU(iKOBAHUX 32 CTa-
JiAMH  Pi3apTpo3y, AMHAMIKA (DYHKIIOHAJIBHOI He-
Ai€3dTHOCTI BEPXHbOI KiHIIBKM 32 IKaaon DASH
CTATUCTUYHO JJOCTOBIPHO HE BigpisHsmaca (p = 0,05)
aHi BiJl IOKA3HUKIB, PO3PAXOBAHUX /14 BCiei BUOIpKH,
aHi MK OKpEMUMHU I'PYHAMH.

BUCOKI 3a1MIIKOBI IOKA3HUKU (DYHKI[IOHATBHO]
HE/i€3JATHOCTI BEPXHbOI KiHIIBKU MiC/I1 KOHCEPBA-
TUBHOTO JIiIKYBAHHA Bi/I3HAYeHO y 52 manieHTis (19%
BiJl YMC/1a 0Ci6 3 NEPBUHHUM 3BEPHEHHAM), IO 3yMO-
BWJIO HEOOXiJHICTb IOAAIBIIOIO XipyprivHoro Jiky-
BAHHA. Y O61IbIIOCTI BUIIAJKIB ONIEPATUBHE BTPYYAHHA
BUKOHYBAJIOCA B 00CA31 TPANE3EKTOMII 3 MIACTUKOIO
3B’A3KOBOTO 4MAPATY CYI1004 32 OJHUM i3 3aTJIbHO-
IPUUHATUX METOJiB. Y IIOOJUHOKUX BUIIAJKAX Y I1a-
[[i€HTIB, 3AaMHATUX TAKKOKW (DI3UYHOI MPAIEIO, 34C-
TOCOBYBABCS APTPOJIE3 3aII'ACTHO-II'ICTHOTO CYI1062
BEJIMKOTO MBI KUCTI.

[Tanientn 3 I cragiero pisapTposy xipypriunomy
JiKyBaHHIO He nijyraranu. Y rpyni 3 Il cragiero orme-
patuBHE JiKyBAHHA 3HAZ06M10Cq 9 manienTam (14%),
npu III crazii — 24 manienram (21%), a npu IV craait
- 19 mangienTam (28%).

OKpiM IOKA3HUKIB MeJiaHu, Jiala3oHy Td MixK-
KBApTWIBHOIO po3Maxy (IQR), Oyau Takox o64nc-
neHi cepeHi 3HaYeHHA OaniB (DYHKIIOHANBHOI He-
AiespatHoCTi 32 mKano qDASH fo ta nicig KoHcep-
BATUBHOIO JIIKYBAHHS, 4 TAKOXK OIliHEHA IX JUHAMIKA,
110 MPEACTABICHO V BUITIA IOPIBHAILHOI ricTOrpa-
MU Hd PHCYHKY 2.

Ha04YHO BCTAHOBIEHO, IO AHi 32 A0COTIOTHUMU
NOKA3HUKAMU (DYHKI[IOHAJIbHOT HEJi€3/JaTHOCT] BEPX-
HbOT KiHI[iBKM 10 T4 MiCJA IPOBEJEHHA KOMIUIEKCHO-
I'oO KOHCEPBATUBHOIO JIIKYBAHHS, aHi 32 IIOKa3HUKAMU
iX JUHAMIKM B MEXKAX CEPEAHbOIO CTAHAAPTHOIO BiJi-
XWJIEHHH, CTATUCTUYHO 3HAYYIIUX BiMIHHOCTEN MiX
IPylHaMy MALi€HTiB, CTPATU(PIKOBAHUMU 34 CTAJiAMU
pizapTpo3y, HE BUABJICHO.

Tabnuya Ne2

Pe3ynbTaT KOHCEPBATHBHOIO JTiKyBAHHA MAIIi€HTiB, AKi 3BEPHY/IUCH HA IOBTOPHHUI
OIJIAAZL 3 Pi3apTPO30M Pi3HOI cTajiil 32 K1acupikamiero Itona — Jlitnepa

Cragii Jo nixysanus banu 3a|  Iliciaa nikyBaHHA Junamika bamm 3a
qDASH bam 32 qDASH qDASH
1 cragis megiana (miamaszox ) IQR 9,1 (6,8-13,6) 6,3 23 (0-45) 34 7 (4,5-9,1) 4
2 crajiis meniana (giamason ) IQR 114 (6,3-13,6) 4,6 2,3(2,3-68) 2,2 0,8 (0-:9,1)4,6
3 crazia Mesiana (mianason ) IQR 114 (68-182) 5,7 34 (23-45) 22 5,7 (4,5-13,7) 4,6
4 crapisn meiana (miamason ) IQR 12,5 (6,3-18,2) 6,8 34 (2,3-6,8) 2,2 69 (4,5-11) 4,6
Bci crazii megiana (miamason ) IQR 114 (6,8-182) 6,8 2,3 (0-68) 2,2 8 (0-15,9) 4,6
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CepepgHi nokasHuUku gDASH npu KoHcepBaTUBHOMY NiKyBaHHI
pi3apTposy

14

12

10

baau 3a qDASH

ARt —

y///

1 crapin 2 cTagin

H no

NI —

\ nicna

NN

NI —

7//%_‘

S

3 cTagin 4 cTapja

= AMHaMiKa

Puc. 2. CepepHi MoKazHUKM 6a/1iB Hefie3naTHOCTI 34 QDASH,
10 KOHCEPBATUBHOTO JIiKYBAHHA, I1iC/IA HHOT'O TA AUHAMIKA IIOKA3HUKIB

OO6roBopeHHs

OTrpuMaHi pe3ynbTaT CBiJ4aTh IIPO JOLIbHICTD
TAKTUKU IPU3HAYECHHA XiPYpriyHOTO JiKYBAHHA BUK-
JIIOYHO MiC/A 3aBEPUIEHHA TIOBHOT'O KYPCY KOMILIEKC-
HO{ KOHCEPBATUBHOI Teparmii. Takuil migxig JeMOH-
CTPy€ BUCOKY KIiHIYHY €(EKTHBHICTb, OCKIIBKH Y
3H4YHOI YACTUHU MAUi€HTiB JOCITA€ThCI iCTOTHE
3MEHIICHHA OCHOBHUX KIiHIYHUX NPOABIB Pi3apTpo-
3y 6€3 HEOOXiHOCT] ONEPATUBHOTO BTPYYAHHH.

[licna mpoBefeHHA KOHCEPBATUBHOI'O JIIKYBAH-
HA Yy ONBIIOCTI MAIi€HTIB BiI3HAYAIOCH 3HUKEHHA
{HTEHCUBHOCTi OOJBOBOIO CHHAPOMY, MOKPALMIECHHA
(PYHKIIOHAJIBHOI CIPOMOKHOCT] KUCTi TA 3pOCTAHHA
CUJIM OCHOBHUX THUIIB 3aXBATiB. BAK/IUBUM MEXaHi3-
MOM TaKOT'O NOKPAIEHHS, IMOBIDHO, € PEAYKILid HA0-
PAKOBO-AHTAIT{YHOIO KOMIIOHEHTA YPAXKEHHS, 1O Y
CBOIO Y€PIY, CIPUAE 30iIbIIEHHIO AMILTITYAN PYXiB y
3AI'ICTHO-IT'ACTHOMY CYIJI00i BEJMKOIO MaJblisl KHUC-
Ti. Ui KIiHi4Hi 3MiHH 3a4KOHOMIpHO BiJOOpaXKaINCA
Y 3HWKEHHI KiIbKiCHUX NOKA3HUKIB (PYHKIiOHAJb-
HOI HEJi€3/JaTHOCTI BEPXHbOI KiHIIIBKH 32 IIKAJIOI0
qDASH.

OcobnuBy yBary NpUBEPTAE BiAHOCHA OJHOPIfA-
HiCTb IIOKA3HUKIB (PYHKLIOHAIBHOI HEA1€34aTHOCTI AK
IpY IEPBUHHOMY, TAK i IIPU IIOBTOPHOMY 3BEPHEHHI
MALi€HTiB, HE3AJEKHO Bifl PEHTICHOJOTIYHOI CTafil
34XBOPIOBAHHA. TaKa 3aKOHOMIpPHICTH NOACHIOETHCH
Cy0’eKTUBHUMHU OCOOIMBOCTAMHU NEPEOITy pisapTpo-
3y: MALli€HTH, AK IIPABUIIO, 3BEPTAIOTHCA 34 MEJUYHOIO

JOIOMOI'OI0 JIMIIE IICAA JOCATHEHHA IEBHOI'O «II0-
pOroBoro» pisHA 60110, PYHKIIOHAIBHAX OOMEKEHD
TA 3HWKCHHA AKOCTi KUTTA, HE3AJICKHO BiJl CTYICHA
CTPYKTYPHUX 3MiH Y CYITIO0I.

3 iHmOro 60Ky, OTPUMAHi JJaHi MOXYTb CBiIUUTH
PO OOMEXKEHY KOPEIAIil0 MiX KIiHi4YHOIO CUMITO-
MATHUKOIO T4 CTAJIMHOI KIacuikaiiew pizapTposy
3a Itonom — JliTTiepom, AKa I'PYHTYETbCA MEPEBAXK-
HO H4 PEHTTECHOJOIIYHUX O3HAKAX JIEI€HEPATUBHO-
AACTPO(DIYHUX 3MiH Y 3aI'ACTHO-II'ACTHOMY CYIJIO0i
BEJIMKOT'O MAIbLA KUCTI. Lle y3roaxyeTbcsa 3 JaHUMU
TiTepaTypu, AKi BKA3yIOTb HA T€, IO BUPAKEHICTD 60-
JBOBOTO CUHAPOMY T4 (DYHKI[iOHANTBHUX IOPYUIEHD
HE 3aBXIM MPAMO BIANIOBifd€ CTYIECHIO PEHTICHOJIO-
riyHux 3MiH [5,0,7].

VIMOBipHO, BATOMY pOMb Y KIiHiUHiN AEKOMIICH-
camil pi3apTpo3y BifirpaioTh 3aIajJbHi KOMIOHEHTH,
30KpeMa CHHOBIT TA KaICYJIiT, AKi MOKYTb BUHUKATH
460 3aroCTPIOBATUCA BHACHIZOK I'OCTPOIO IEPEBAH-
TOKCHHS, MIKPOTPABMATH3ALIl YU JOAATKOBOI TPaB-
MU cyriao6a. Taki mpoiecu 3aTHI CYTTEBO NOTipIy-
BATU (DYHKIIIO T4 MOCUTIOBATH OOJBOBUH CHUHJPOM
HE3AJI€KHO BiJl CTaAii CTPYKTYPHUX 3MiH, 3a(DiKCOBa-
HUX PEHTTEHOJIOT{UHO.

Y CYKymHOCTI HaBe/IEeHi CIIOCTEPEKEHHA IiATBEP-
JUKYIOTb HEOOXiJHICTb KOMIUIEKCHOI KIiHiKO-(DYHK-
[I{OHAJIBHOI OL{HKK MAaL[ieHTiB i3 pi3apTpo3oM, fAKa
IIOBUHHA BKJIIOYATU HE JIUIIE PEHTTEHOJIOIYHY CTa-
{0 3aXBOPIOBAHHA, 4JI€ I IHTEHCUBHICTb 6OJIBOBOTO
CUH/JPOMY, (PYHKIIIOHATbHI OOMEKEHHSH, HAABHICTDH
3AlIIbHUX TIPOABIB TA IHAUBIAYAJIbHI BUMOTU 10
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¢ynkuii kucri. Came TakuM MiAXifx J03BOJAE OOI-
PYHTOBAHO BU3HAYATU IIOKA3AHHA 0 XipypriuHoro
JIKYBAHHA T4 YHUKATH IEPEJYACHUX OICPATUBHUX
BTPYYaHb.

OOMe:KeHHA JOCHiMKeHHA. JOCTiPKeHHS Mae
HU3Ky OOMEXEHb, 30KPEMA OJHOLIEHTPOBUM TA PET-
POCIIEKTUBHUY JU3AIH, IO MOXE BIUIMBATYU HA y3a-
['AIBHEHICTD OTPUMAHUX PE3YAbTATiB. V MEXax JJ0C-
TiJKEHHS HE NPOBOJAUIACH O0'€KTUBHA OI[iHKA AMII-
JUTYAYM PYyXiB Ta CHIM 3aXBaTiB KUCTi. BigTak ananis
e(EKTUBHOCTI JIKyBAHHA I'PYHTYBABCA NEPEBAKHO HA
Cy0’eKTUBHIN, X044 1 Baxigosanin, mxani ¢DASH. ITo-
JAbIIi IPOCHEKTUBHI 6AraTOIEHTPOBI AOCHI/KEHHSA
3 BUKOPUCTAHHAM OO’€KTUBHUX (DYHKIiOHAJIbHUX
MIOKA3HUKIB € JOLJIbHUMHU.

Kondnaikr iHTepeciB — BiacyTHIl.

BucHoBku

1. KoncepBaTuBHe KOMIUIEKCHE KOHCEPBATHUBHE
NiKYBAHHA IIOKA34710 CBOIO BUCOKY €(DEKTUBHICTD JUIA
BCiX CTaZifl pi3apTpo3y y MEKAX 3MEHIICHHA HE/i€3-
JIATHOCTI KiHIiBKM HAa MefiaHa 8 ( giamazoH 0-15)9)
IQR 4,6 6anis 32 qDASH.

2. 32 NOKA3HUKAMM JUHAMIKA (PYHKIiOHAJIBHUX
[IOKA3HUKIB Td OCTATOYHi PE3yIbTATH KOMIIJICKCHOI'O
KOHCEPBATUBHOI'O JIKYBAHHA CYTTEBO HE BiApi3HA-
JIACD 110 MiX COOO0I0 y NAL[IEHTIB 3 PISHUMHU CTAAIAMU
pizapTposy 3a Itonom — JliTTIepoMm.

3. Bucoxi 3a1MIIKOBI MOKA3HUKU HEJi€34aTHOCTI
KiHI[{BKH ITiCJI1 KOMIUIEKCHOTO KOHCEPBATUBHOTO JIi-
KyBaHHA Manu 52 nanienra (19%), i, Bignosigno, mo-
TpeOYBAIN XipYpriYHOIO BTPYYAHHA. TAKUM UMHOM
[PU3HAYCHHA XiPYPriuHOIO JiKyBAHHA JIMIIE MiC/IA
KYpCY KOMIUIEKCHOI'O KOHCEPBATUBHOI'O JIiKYBAHHA
JIEMOHCTPYE BUCOKY €(PEKTUBHICTD TAKOTO Mi/IXOAY.
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Principles and Outcomes of Conservative Treatment for Thumb Carpo-

metacarpal Osteoarthritis

Tymoshenko S.V.'=2

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

Summary. The bigh prevalence of thumb carpometacarpal (CMC) osteoarthritis
and the wide range of available conservative treatment options highlight the need
for quantitative assessment of their effectiveness. Objective. This study aimed to
quantitatively evaluate the effectiveness of a multimodal conservative treatment program
Jor thumb CMC osteoarthritis. Materials and Methods. The outcomes of conservative
treatment were evaluated in 270 patients with thumb CMC osteoarthritis (224 females
and 36 males; median age 59 years, range 36-84, IQR 12). The treatment program
included load modification, orthosis use, NSAIDs, physiotherapy, chondroprotective
agents, and targeted therapeutic exercises. Changes in gDASH scores over time were
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assessed, as well as the rate of subsequent conversion to surgical treatment depending on
the Eaton-Littler stage. ¢ Conservative treatment resulted in a reduction in upper-limb
disability across all stages of the disease. In patients with stage I, median improvement
in gDASH score was 7 points (range 4.5-9.1), with an interquartile range (IQR) of 4
points. For stage II, median improvement was 6.8 points (range 0-9.1), with an IQR
of 4.6. Stage III demonstrated 5.7 points (range 4.5-13.7), with an IQR of 4.6, while
stage IV showed 6.9 points (range 4.5-11), with an IQR of 4.6. High residual disability
persisted in 52 patients (19%), requiring surgical intervention. Thus, initiating surgical
treatment only after completing a structured conservative program demonstrates high
effectiveness of this staged approach.

Key words: thumb CMC osteoarthritis; conservative treatment; Eaton-Littler stages.
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LOTOS 2025 —

Lviv October Trauma Ortho Symposium

10 xoBtHA 2025 pOKY y JIbBOBI BiftOyBCA MaCIITA0-
HUI HAYKOBO-NpaKkTuuHMil cumnosiym LOTOS 2025
— Lviv October Trauma Ortho Symposium, npuc-
BAYCHUIN CYYACHUM MiIXOAAM JO JIKYBAHHA CKJIAJHOI
MOJICTPYKTYPHOI TPABMH, B TOMY YUCI OOMOBUX Ta
BOI'HENAJIBHUX VIIKO/DKEHD. L€l 3axij, mo craB of-
Hi€I0 3 HAUNOTYXHIMNX MOAIN POKY B OPTOIENii Ta
TpaBMaroyaorii Ykpainu, OyB OpraHizoBaHHH
BceykpaiHCBKOI0 TI'POMAJCBHKOI0 OpraHi3ami€ero
«YKpaiHCbhKa acomianifg OpPTOIEAiB-TPaBMAaTOJIO-
rip» (YAOT) mii HayKOBUM KEPiBHUIITBOM YJL-KOD.
HAMH Vxpainu, npopecopa Cepria Crpadyna. Cum-
mo3iyMm OyB PEKOMEHJOBAHWI K O/ Oe3mepeps-
HOro npodecirinoro po3suTky (BIIP) Ta ceprudi-
KOBAHUH BiITIOBIIHUM [IPOBAUEPOM, IO IiATBEPAUIO
M0T'0 3HAYEHHA /I IPAKTUKYIOYHX CIICIIiaTiCTiB.

Mera Ta 3araspHU HOPMAT 3aX01Y

OcnosHa mera LOTOS 2025 — crBOpPUTH IIPO-
(beciiHui MaNJAHYUK, € OPOBiAHI YKpaiHCHKI Ta
MikHapoAHi ¢axiBui moram 6 OOMiHATHCH JOCBI-
JI0M, OOTOBOPUTH HANOGINBII AKTYyaJbHI IIPOOGIEMU
IOJICTPYKTYPHOI TPAaBMU Td BUPOOUTH KOHCEH-
CYCHI NiIXOJH, 0 CIUPAIOTHCA HA CY4ACHi CBIiTOBI
cranfapru. CUMIIO3iyM [IO€HAB HAYKOBI JONOBII,
KIiHIYH]I KEMCH, MANUCTEeP-KIACU Ta JUCKYCINHi ce-
cii, cupAaMoBaHi Ha MiABUIIECHHA AKOCTI HAJaHHA
MEJUYHOI JOIMOMOIM MOCTPAXKAAIUM 3 TAKKUMU
VIIKOJKEHHAMU.

[Iporpama 3axoAy BKIIOYaJId KilIbKa TEMATUYHUX
OJIOKiB, IO OXOILIIOIOTh MUPOKUH CIEKTP KIiHIYHUX
Td NPAKTUYHUX ACIIEKTIB:
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* MOJICTPYKTYPHi TAa BOTHEMAJIbHI YIIKOJKCHHA
BEPXHIX I HHKHIX KiHI[IBOK;

* JIiKyBaHHS BOTHENAJIbHUX TPABM XpeOTa i CIIMH-
HOT'O MO3KY;

* CY4YdCHI IifXOAU 10 PEKOHCTPYKTUBHOTL Xipypril
i eHIOTIPOTE3YBAHHS;

* IUTAHHA AMITYTAIlil TA IIPOTE3YBAHHS;

* MIKAMCHMIUIIHAPHI pillleHHs Ta HOBITHI TEXHO-
JIOTii, BKJIIOUHO 3 BUKOPUCTAHHAM ITYYHOT'O iHTEICK-
Ty y IUIAHYBAHHI OIepaL{iil.

HaykoBuM KOHTEHT i KJIIOYOBi JOIIOBi/

[Iporpama LOTOS 2025 BupisHAIacAd BUCOKUM
HAYKOBUM PiBHEM T4 NPAKTUYHOK CHPAMOBAHICTIO.
Jlonosijaui npejCcTaBuIn pe3yabTaTu Cy4aCHUX 10C-
JIJPKEHb 1 BIACHUM KIIHIYHUI JJOCBiJI, PO3KPUBAIOYN
AK 3arajIbHi, TAK i ClIeriani3oBani aCIeKTH JTiKyBaHHA
CKJIQ/JHUX TPABM:

e OAuH i3 KIIOYOBUX OJIOKIB OYB NPHUCBAYECHUI
NOMHJIKAM T4 YCKJIAJHEHHAM 00MOBOI TPAaBMH
KiHIiBOK, /i€ PO3IJIA/IAIUCh TUTAHHA TYPHIKETHO]
imemii, ¢acuioTomii, a TAKOXK CTPATETid JiKyBAHHA
BOTHENAJILHUX [EPENOMIB.

* V cex1ii, mo CcTocyBanacsa peKOHCTPYKIii TKa-
HUH Ta €HJONPOTE3yBaHHA, OyIMU IPE/CTABICH]
CYY4CHi MiAXOAM 10 AE(MEKTIB M'AKUX TKAHUH, {H/U-
BiIyAJIbHOTO €H/JONIPOTE3YBAHHA BEIUKUX CYIJIOOIB
T4 iHHOBAILiMHiI TEXHOJOTIi, BKIIOYHO 3 afIUTUBHUMU
METOAAMM.

e Ocob6auBy yBary 06yn0 HOPHUJIIEHO TpaBMaM
BEPXHiX KiHI[iBOK Ta HEHPOTPABMaM, JI¢ ABTOPH
JOIOBi/IEN MOAUININCA BJIACHUMU PIlIEHHAMU I[0/[0
PEKOHCTPYKTUBHOI'O JIIKYBAHHSA, HIOAHCIB APTPOILIAC-
TUKY T4 BiIHOBJIEHHA HEPBOBUX (DYHKILiM.

LenTpanbHi AUCKYCil 3i6pany (axiBLiB PI3HUX IIPO-
(iniB — opromnenis, TPaBMATONOIB, XipypriB, aHecTe-
3ionori, pagionoris, GpisndHOI Ta peabiniTanifiHoi Me-

Terra Orthopaedica, 2025, Ne 4: 43-44

JAALOUHA — 100 CHPUANO (POPMYBAHHIO MIKAMCIIMAILLL-
HAPHOTO MiAXO/Y 0 CKIAJHUX KIIHIYHUX BUIA/IKIB.

MikHApO/IHA YYACTh Ta IPAKTUYHE 3HA-
YEHHSA

OpanM i3 Baxkausux acnekris LOTOS 2025 crana
MiKHAPO/HA Y4aCTh: 0NOBiAAYi 3 Benukoi bpuranii,
benprii Ta Ilonbimi MOAIMKUANXCI CBOIM AOCBiIOM, IO
JO3BOIUIO YKPATHCBKAM CIyXa4aM O3HAMOMUTHUCDH
i3 HAMHOBIIMMMU CBITOBUMHU IpaKkTuKamu. Lle migcu-
JIOBAJIO HE JIMIIE AKA/EMIUHUU PiBEHDb 3aX0JY, 1€ 1
CIIpUATIO iHTErpanii yKpaiHCbKOI MEJUYHOI CIIiIbHO-
TH B IJI00IbHUN IPODECITHUN TUCKYPC.

BaxiuBo, Mo CUMIIO3iyM HE OYB JHIIE TEOPETUY-
HOIO IIIAT(HOPMOIO: OKPEMi MANCTEP-KIACH nIepeoa-
YU MPAKTUYHI HABUYKKU 3 MOKIUBICTIO OTPUMATU
Ao1aTKOBi 6anu BIIP, mo € BaKIuBUM /i 6€3nepeps-
HOT'O IPO(ECIHOTO PO3BUTKY JIiKAPiB.

BucHOBKY Ta EPCIEKTUBU

LOTOS 2025 nigTBepAnB CBOE 3HAYEHHA AK KIIOYO-
BOI MOAIT 171 YKPATHCHKOI OPTOIEAil Ta TPaBMATOJIO-
rif 2025 poky. Bin cripusB MiABUIEHHIO TPOQECINHO]
KOMIIETCHTHOCT], 3MIIHEHHIO MiKJUCLUIITIHAPHUX
3B'A3KIB cepejl MEAUYHUX (DaXiBLiB Ta MOCUICHHIO
MiXHApOAHOI criBnpani. CUMIIO3iyM CTaB MaiijaH-
YUKOM, JIe HE JIHIIe OOMIHIOBAIMCH 3HAHHIMU, 1€ 1
(bopMyBANIM NPAKTUYHI AITOPUTMH, IO MOXYTh OyTH
BIIPOBA/UKECHI B IIOBCAKACHHY KIiHIYHY IPAKTHKY.

[Tnanyernpcd, mo LOTOS crane mopiuHoio Tpagu-
11i€10, 3AKPIlUBILIN 32 COOOIO POJIb BAKIUBOTO LEHTPY
(haxoBOro AiaIory, e yKpaiHChKi ClenianicTy ta iXHi
iHO3eMHi KOJIETH Pa30M IPALI0BATUMYTh HAJ| ONTUMi-
3aLi€I10 NKYBAHHA CKIAJAHUX TPABM Ta IiJABULICHHAM
SKOCT1 )KMTTS MALi€HTIB.
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HAYKOBO-ITPAKTHYHA KOH®EPEHIIIA
«AMITYTAIIII TA ITIPOTE3YBAHHA KIHIIBOK: HOBI TOPU30HTH>

IR

HAYKOBO-NPAKTUYHA KO
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IIKAPIN

5 rpyaus 2025 poky B M. Kuis y roreni «Pyco» Bifoy-
J1ACs HAYKOBO-NIPAKTUYHA KOH(PEPEHL[id 3 MIXKHAPOJ-
HOIO YYaCTIO «AMIyTalii Ta IPOTe3yBaHHA KiH-
iBOK: HOBi T'OPHM3OHTH», NPUCBAYEHA CYYdCHUM
ACIIEKTAM AMIyTallil, PEKOHCTPYKTUBHOI Xipyprii,
NPOTE3YBAHHA Ta peadiniTanii nanieHTis i3 TpaBMAMU
KiHIIBOK. 3axig OyB OpraHi3oBaHUU BiJJiIOM IATO-
JI0rii CTOIM Ta CKIAAHOrO npotesyBanusa Y «IHcTu-
TyT TpasMaroorii Ta opronexii HAMH Vkpainw» 3a
niaTpuMKn MisKHApOAHOI acomianii MeJUIMHH
(MAM) vy 3mimanomy ¢opmari (odurarin/oHnann),
O J03BOIMUIO O0'€HATH MMPOKUN HIPOECiiHUN

A

o

HLUA

A
T

: B
; ,%m-lu.lp' e

3aran (axiBIiB B yMOBAX fAK CTAL[iOHAPHOI, TAK i Bijl-
JlaJIeHo] y4acri.

Kondepennia mana Ha MeTi CTBOPUTH IIATHOPMY
A1 OOMiHY IPAKTUYHUMU 3HAHHAMMY, CYYdCHUMHU Me€-
TOAWKAMH JIiIKYBAHHS, 4 TAKOK OOIOBOPEHHS MIKINC-
[UIUIIHAPHUX HiXOAIB 10 POOOTH 3 NMALiEHTAMMU, AKi
HEPEKUIN AMIIYTALII0 Ta NOTPEOYIOTh IIOAAIBIIOTO
IPOTE3YBAHHA | BiJTHOBIECHHA (DYHKILIN. AyJUTOPi€IO
3aX0[ly CTAJIN TPABMATOJIOI'H, Xipypry, BiCHKOBI Xi-
pypru, HEBPOJIOI'U, PEBMATOJIOTH, 4 TAKOXK CIeliasic-
TH 3 (PYHKL{OHAIBHOT J1arHOCTUKHY, AHECTE31010IU T
cimenui yikapi.
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Opranisanis ta popmar

Kongepenuia «Ammyranii Ta 0poTe3yBaHHA KiHILi-
BOK: HOBi TOPU30HTU» TPOUILIA Y TibpugHOMY (POp-
MaTi, IO TIO€IHYBAB KUBY y4aCTb Aeseraris y Kuesi 3
MOXJIMBICTIO OHJIANH-TIEPETTIALY TPAHCIALL B PEXKU-
Mi pEAILHOTO YaCy. YUACHUKU MAJIH JOCTYII 10 MaKC-
TeP-KI4CiB i cecir 3 iHTEpAKTUBHUMHU BiJIOBIAAMU HA
3aMUTAHHA, 2 TAKOX MOKIHUBICTD NMEPETNAHYTH APXiB
MarepianiB 3axofy micid Moro sasepiieHHd. [lepen-
6avanoca posirpam cepTuQikaTis Ha CTAKYBAHHIA,
HABYAJIbHI KypCU /4 JiKapiB-iHTEpHIB, i crenianbHi
YMOBH y4aCTi /14 BiICbKOBUX T4 iHTEPHIB.

OKpiM K1acuuHO! KOH(EPEHLINHOI YaCTUHHY,
NPOrpaMa BKIOYAIA CEPil0 NMPAKTHYHHX MaMcC-
TeP-KAACiB, Y AKUX PO3ITIALAINACA 3aCTOCYBAHHA iH-
HOBAL[ITHUX TEXHOJIOTIN Y IPAKTULLI OPTOIIEAiB-TPAB-
MaTOJIOI'iB, 30KpEMa OCTCOIHTEIPATUBHE IPOTE3YBAH-
HA Ta CY4YaCHi MiAXO0AM O pereHepaTuBHOL Tepamil.

OCHOBHI TeMaTUYHI OJOKU

[Iporpama xon@depenii 6yna CTpyKTypOBaHA HAB-
KOJIO KJIIOUOBUX KIiHIYHUX TAd IPAKTUYHUX TEM, 1O
BiJOOPAKAI0Th CYYACHUI CTAH | BUKIUKH y Chepi aM-
IyTaLil Ta IPOTE3yBAaHHA KiHIIiBOK:

1. AMnyrania Ta PEKOHCTPYKLiA HHKHBOI
KiHIiBKH.

Y mint cexuii crmikepu 06roBOpUIM KPUTHYHI aC-
MEKTU IUIAHYBAHHA Ta BUKOHAHHA aAMIIYTALiMHUX
BTPYY4Hb i3 YPAXYBAHHAM YMOB GOMOBOIO YU TPAaB-
MATUYHOT'O YpaKCHHs KiHIiBOK. byna mpepcrasie-
Ha OLliHKA KPUTEPIiiB 306€peKEHHA/AMITyTallii, aHAMi3
TAKTUYHUX MOMWJIOK i IMiZXOMAiB O ONTHUMIi3alii mo-
JJIBIIOTO JIIKYBAHHSA i IPOTE3YBAHHS.

2. Kpurepii OniHKH Ta KJIiHiYHi pilleHHA.

QoKyC 60Ky — OLHIOBAHHA CTAHY TPABMOBAHO]
KIHI[iBKH B YMOBAX CYy4aCHUX OONOBUX Jill, BU3HA-
YCHHA [1APAMETPIiB, MO BIUIMBAIOTh HA PIlICHHA IIPO
AMIIYTAL{I0 Y¥ PEKOHCTPYKILIIO, O € 0COOMUBO AK-
TYaJbHUM B KOHTEKCTi BEJIMKOI KIIBKOCTI CKJIAJHUX
TPaBM IIi/] 4aC BiMHMU.

3. XipypriuHe qiKyBaHHA Ta peadimiTamis.

Excniepry mpeAcTaBuiIn MigxXoau 0 XipypridyHoro
YCYHEHHA TPABMATUYHUX ACPEKTIB TKAHUH, KOPEKLi
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AeopMaLii CTonu, a TAKOXK AJITOPUTMU MiCIA01epa-
ifHOT peabiniTanii Ta aganTanii narieHTiB 10 NPOTE3iB.
4. BUKOPHUCTaHHA Cy4aCHHX TEXHOJOTiM.
Oxpemuil 610K OyB NPHUCBAYEHUN BIPOBAIKEH-
HIO HOBITHiX TEXHOJOIiN Y IPAKTUKY OpPTOIEil Ta
TPABMATOJION] — 30KpEMd PEreHEPATUBHUX METO/IB,
{HTErpOBAHUX CUCTEM JJIA NPOTE3YBAHHA, 4 TAKOK
ManCTep-KaacaM i3 iX 3aCTOCYBAHHA.

Crikepu Ta €KCIEPTHUN CKIA]

Y KOH(EepeHLii B3AMM y4aCcTb NPOBifHI YKPAiHCHKI
(baxiBui 3 oproneaii, TpaBMaTONOrii, 6i0MaTEpiaiB TA
peabinitanirinoi meaunuuu. Cepes HUX — NPodeco-
PH, KaHJUJATU HAYK, KIiHIUCTU T4 BUPOOHUUI €KC-
IEePTU 3 MPOBIJHUX MEAUYHUX i HAYKOBUX YCTAHOB,
O CHEI{aIi3yI0ThCA HA MATOJIOTT CTOIH, CKIdJHOMY
IIPOTE3YBAHHI, OPTE3YBAHHI T4 OiOMEANYHUX TEXHO-
JIOTfIX.

Taxuit pisHONPOMINBHUN CKIAJ CIPHUAB MYJIBTU-
AUCUMILIIHAPHOMY IiIXOAY B OOIOBOPEHHI Cy4aCHUX
NpoOJIEM, MO BUHUKAIOTh HA NEPETUHI XipypriuHOi
amnyTanii, BMOOPY TAKTUKU JiKyBAHHA Td iHJMBI-
AYAJIBHOI'O IPOTE3YBAHHA /I ONTUMAIbHOIO II0BEP-
HEHHA MALiEHTIB JO AKTUBHOTO KUTTSL.

SHAYEHHA T4 NEPCIEKTUBU

Kongepennisa «Amnyranii T4 npore3yBaHHA KiH-
11iBOK: HOBi TOPU30HTHU> CTAJIA BLKIUBUM MANJAHYN-
KOM I NIPO(ECIIHOTO 3POCTAHHA, A€ OYyIM IMOE]-
HAHI TEOPETUYH] 3HAHHA T4 NPAKTUYHUI JJOCBiJ, 110
Ma€ BEJIMKE COIliaIbHE 3HAYEHHA B YMOBAX CYYaCHUX
BUKJIUKiB. OGrOBOPEHHA IPOOIEM TA OOMIH 1OCBIIOM
MDK Xipypramu, TPAaBMATOJOIAMH, PeAbiTiTOIOrAMU
TA {HIIMMU CHELidNiCTAMU CIPUAIOTH IiABUIIEHHIO
AKOCTI MEAMYHOI JOIIOMOI'M MAIliEHTaM 3 aMITyTaL[id-
MU Ta X iHTerpanii y CyCrinbCTBo.

Y Man6yTHbOMY INOJAIOHI 3aXOAM MOXKYTb CTATH
KJIIOUOBUMHU Y (POPMYBAHHI KOMIUIEKCHUX HAL{OHA/b-
HUX CTAHAAPTIB JTiKyBAHHA Ta peabimitanii manieHris
iC/Ig aMITyTaLil, BIPOBA/KCHHI iHHOBALIN Y IPAKTHU-
Ky Ta NOCHJIEHIN CHiBIpaLi MK HAYKOBUMHU Ta K-
HiYHUMU [EHTPAMH B YKpaiHi.
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YMOBHM IIYBJIKAIIIT B JKYPHAJII <TERRA ORTHOPAEDICA»

Illanoeni aemopu!

Byap nacka, o3HanoMTecd 3 JJeTdIbHO BUKIAICHU-
MU BUMOTAMH 10 O(DOPMJIEHHSA CTATEN A/ MyO/iKaLil
B KYpHaJIi, IKi CKIazieHi 3 ypaxyBaHHAM BUMOT Hakasy
Ne 112 (“IIpo myOmiKyBaHHA pPe3y/IbTATIB JUCEPTALiN
Ha 37100yTTA HAYKOBUX CTYIIEHIB JOKTOPA i KAHAUATA
HAyK») 1 BUMOT 10 BUJIaHb, BKIIOUEHUX /10 «[lepeniky
HAyKOBUX (DAXOBUX BUJIAHb YKpaiHW» 3rifHO 3 Haka-
3oM Ne 1021 Big 07.10.2015 p. MinicTepcTBa OCBiTH i
HAYKHU, MOJIOZi TA CIIOPTY YKpaiHU.

Yci Matepianu nOBUHHI 6yTH OPOPMIIEH] BifilIOBi-
HO 10 TAKUX BUMOL"

1. Pykonmuc.

1.1. ®opmar Texcry. Pykonuc HajcuaaeTbes 10 pe-
Jakuii B eeKTpoHHOMY BUrAzi B popmari MS Word
(posmupenns .doc, .docx, .rtf), rapuitypa Times New
Roman, kernp 12, inTepsan 1,5, mong 2 ¢M 1o oous-
Bi cTopoHu. Buzinenua B TEKCTi MOXHA NIPOBOAUTH
TIIBKUA KYPCUBOM, aJI€ HE MiJKPECIECHHAM. 3 TEKCTY
HEOOXiZIHO BUJANTUTH BCi IIOBTOPIOBAHI IPOIYCKH
i 3a1Bi pO3pUBU PAIKIB (B ABTOMATHYHOMY PEKUMI
yepes cepsic Microsoft Word «3HaiTH i 3aMiHUTH).

1.2. O6cAr TEKCTY PYKOIMCY, BKIIOYAIOUN CIIACOK
Jitepatypu, TabmuLi, iMOCTpanii, miANUCH 10 HUX,
IOBUHEH CKIAAATU I OpUriHaIbHUX craren 10-12
CTopiHOK (dopmary A4 (xo 5000 cniB), ornaay Jire-
parypu — 15-18 CTOPiHOK, IOBiJOMIIEHD IIPO CIIOCTE-
PEXKEHHS 3 TIPAKTUKH — 4-6 CTOPIHOK, pereHsiit — 4
CTOPIiHKH.

YBara! [InTanHg npo my6/iKamio B JKypHAIi Be-
NUKOi 32 06CArOM iH(OpMaLil BUPIMIYETbCA iHAUBI-
AYaJIbHO, AKIIO, Ha JYMKY PEAKOJICrii, BOHa CTAHOBUTD
0COONMBUN IHTEPEC /I YUATAYIB.

1.3. KpiM HayKOBUX CTATEH, KypHAI IyOsIiKye Ma-
Tepianu 3 icropii meaunuuy, 6iorpadivyni Hapucy i
I0BijIeT, HEKPOJIOTY, AUCKYCIMHI CTATTi 3 PI3HUX IPO-
O1eM CIELiaNnbHOCTi, CTATTi IPO 3’1341, KOH(pEPEHILii,
CTATTi 110 OOMIHY ZOCBiZOM, pEKIAMHI MaTepiany, pe-
LeH3i1 T4 iH.

1.4. MoBa my6mikanii. Jlo ny6mnikanii B KypHa-
Ji MPUMMAIOTBCA PYKONUCH YKPATHCBKOIO 460 aHI-
JACBKOI0 MOBAMM. MeTajani CTaTTi IyOmIiKyIOThCA
ABOMA MOBAMHU (YKPAiHCBKOIO, aHIVINMCHKOIW0). [Ipn
HA00pi TEKCTY HE TEePEKIaJanTe 1Ooro JOCIiBHO 3 J1a-
TUHMIEIO BAKIMBO BifIIOBIJHO BCTAHOBJIOBATH 11 HA
KJIaBiatypi.

Hanpuknaj, HEnmpumycTuMo 3aMiHIOBATH JATHH-
CbKY OYKBY «i» YKPaiHCBKOIO JITEPOIO «i>, HE3BAKAIOYH
Ha Bi3yaJbHY iJEHTHUYHICTD.

2. 1o 000B’A3KOBHUX CTPYKTYPHHUX €JI1€MEHTIB
CTATTi BiZTHOCATBCA:

— TUTYJIbHA CTOPiHKA;

- pesome;

— KJIIOYOBi CJIOBA;

— TEKCT CTATTi (BKIIOYAIOUN TAOINILi, MATIOHKN);

— JOATKOBA iH(pOopMAaLid;

— JiTeparypa.

— TUTYJIbHA CTOPiHKA;

- pesome;

— KJIIOYOBi CJIOBA;

— TEKCT CTATTi (BKIIOYAIOUN TAOINILi, MATIOHKN);

— JOATKOBA iH(popMAaLif;

- JiTeparypa.

2.1. TATYABHHUN JHCT NOBUHEH MICTUTH MOJA-
HY YKPaiHCBbKOIO, Ta AHIVIINACHKOIO MOBAMH HACTYII-
Hy iHdopmanio: YJIK crarri; Ha3Ba CTATTi; ABTOPU —
npisBuma Ta iHiniaaw; aginianig asropis. Hazsa mae
TIOBHOIIHHO BiJOOPAXKATY NPEAMET i TEMY CTATTi, HE
OyTH HaAMIPHO KOPOTKOIO, aJ€ i HE MiCTUTH Oinblue
100 cumBoiB. Haspa numerscs pAAKOBUMU JITEPAMY,
KpiM BEJIMKOI JIITEPH MEPLIOTO CI0BA TA BIACHUX HA3B.

2.2. Pe3tome (pedepar) CKIaTAE€THCA IBOMA MO-
BaMU (YKPAiHCBHKOIO, aHIIiNICHKOIO). ABTOPCBHKE Pe3io-
ME€ JI0 CTATTi € OCHOBHUM JIKEPEIOM iHpopMarii y BiT-
YU3HAHUX | 32pyOIKHUX IHPOPMAL[ITHUX CUCTEMAX i
HAYKOMETPUYHUX 043X JAHUX, B AKUX {H/IEKCYETHCA
KypHaIL O6CAr pe3loMe Ma€ CTAHOBUTH OJIM3bKO 250
ciiB 260 2000 TuCAYi 3HaKiB. Pe3tomMe MOBUHHO OYTH
CTPYKTYPOBAHUM | BKIIOUATH OOOB'A3KOBi PYOPUKHU:
«AKTYalIbHICTb>; «MeTa pocnijpkeHns»; «Marepianu i
MeTOAW»; «Pe3ynpraT»; «3aKmodeHHs». O6CAr posai-
1y «Pe3ynprati» MOBUHEH CTAHOBUTHU HEe MeHue 50%
BiJl 3araJILHOTO 06CATy. Pe3iome ornaiB, JEKIii, Anc-
KYCITHUX CTATEN CKIAJAI0ThCA Y AOBIIBbHIN (OpPM.

Texct mosuHeH GyTH 3B’A3HUM, 3 BUKOPUCTAHHAM
CHIB «OTKE», «BiNbIIe», «HATIPUKNAJ>, «y PE3YIbTATI
Tomo. Pedepar aHIIinchKO0 NMOBUHEH OYTU CKIaje-
HUU TPAMOTHO 3 JONOMOIOIO €JEKTPOHHOIO Iepe-
K1a71a49al B aHITIOMOBHOMY pe3ioMe CIliJi BUKOPHUC-
TOBYBATU AKTUBHI (popMHU AiecioBa. Pesiome He mO-
BUHHE MICTUTH a0peBiaTyp, 34 BUHATKOM 3araJIbHO-
npunHATUX (Hanpuxiaaj, JHK), BUHOCOK, IIOCUIaHb
Ha JiTepaTypHi JUKepea.
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2.3. KarodgoBi cmoBa (Keywords). Heob6xigHo
BKa3aTH 3-6 CJiB 260 CIOBOCIIONYYEHb, Bi/ITTOBITHUX
3MiCTy po6OTH, AKI CIPUATUMYTD iHACKCYBAHHIO CTAT-
Ti B [IOIYKOBUX CUCTEMAX. Y KJIIOYOBi CJI0BA OIJIA/O-
BUX CTATEH CJIiJi BKIIOYATH CJIOBO «OTJIsAj». Ki04oBi
CJIOBA NOBUHHI OYTH iI€HTUYHI YKPATHCHKOIO T4 AHI-
JIMCHKOI0O MOBAMHU, iX CJIiJl MUCATU 4Yepe3 KPAIKy 3
KOMOIO.

2.4. Tabmuni MaoTh OYTH BUKOHAHI T'apHITYPOIO
Times New Roman, 10 xerznem, 6€3 C1yKO0BUX CUM-
BOJIiB ycepeanHi. Ily6uikanii, mo MicTATh Tabmuj,
BUKOHAH] 34 JONOMOTOIO TAOYIATOPA, PO3IIALATUCH
He 6yayThb. Tabmuni noBuHHI OyTH NOOYA0BAHI HA0Y-
HO, MaTH HA3BY, iX 3ar0JIOBOK MA€ TOYHO BiJIIOBifATH
3micty rpad. V TeKCTi HEOOXiZHO BKA3aTH MiClie Ta0-
Juni Ta ii DOpAJKOBUIT HOMED.

2.5. Tekcr crarri. CTPyKTypa IIOBHOTO TEKCTY
PYKOIIUCY, IIPUCBAYCHOIO OIMKUCY PE3YJAbTATiB OPHUIi-
HAJIbHUX JOCJiIKEHb, IOBUHHA BiZIIOBiJATH 34rajib-
HOTIPUMHATUM MA6JI0HAM | MICTUTH OOOB’A3KOBi
po3ginm: «Bcrymy; «Merar; «Matepianu i MeTo/u»;
«Pesynpraty; «O6rosopenns»; «O6mexeHHA>, «TBOP-
YU BHECOK ABTOPIB» «3AKIIOUCHHA>.

2.6. IIpucTaTeiHUY CIIHCOK JiTeparypu — «JIi-
Teparypar. ONTUMAIbHA KIIBKICTh IIUTOBAHUX POOIT
B OPUTiIHAIBHUX CTATTAX i JIEKIiAX CTaHOBUTD 15-30
jpkeper, B orsgax — 30-60 mxepen. Baxcano yumy-
eamu opuzinaasni po6omu, onyorikoeauni npo-
mazom ocmannix 5-7 poxie y 3apyoincnux nepio-
ouunux euoannax. Taxoxc namazaiimecs 3gecmu
00 MIHIMYMY NOCULAHHA Ha me3u KoHgepenuiil,
MOHOZpaghii. Y cnucox nimepamypu ne 6x10-
4amovca Heonyonikoeani pooomu, ogiilini
00KyMeHmu, pykonucu oucepmauiii, niopyunu-
Ku i 006ionuxu. Ilogunna 6ymu npedcmaenena
oooamkoéa ingopmauia npo cmammi - DOI,
PubMed ID i in. AKkw0 6 crucky menuie nOI0GUHU
dxcepen maroms inoexcu DOI, cmammsa e moixce
Oymu onyoniKoeana é MidcHapooOHoOMy HAYKOBO-
Mmy xcypuani. Ilocunanna noeunni nepegipamuca
nepeo KOMNIEKMauield CRUCKy GUKOPUCMAHUNX

dxcepen uepe3 caiim hitp://www.crossref.org/
guestquery a6o btips://scholar.google.com.ua/.

KoxHe Jpkepeno Ciiji MoMimar 3 HOBOTO PAAKA
M1/ TOPAAKOBUM HOMEPOM, AKUI BKA3YETHCA B TEKCTI
CTATTi 4pA6CHKUMU HU(PPAMHU B KBAJPATHUX JYKKAX.

Jlxepena 3 KUpUINIEMOBHUM HAMCAHHAM HEOO-
XiIHO [Ay6JIOBATH AHIVIOMOBHMM BApiaHTOM; IpU-
BOAATH OQillillHY HA3BY BUJAHHA JTATUHULECIO 200
TPAHCITEPOBAHY, AKIO Hemae o@ininHoi. [Ipuk-
naa: Ivanov AA, Petrov RK. Arthrodesis of the
ankle joint. TERRA ORTHOPAEDICA. 2019;4:34-
39. Do0i:000000000000000. (in Ukrainian, or
English, or Serbian etc.).
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Y CIIUCKY BCi pOOOTH NMEPEPAXOBYIOTHCA B MOPAL-
Ky LIUTYBAHHA, 4 HE B a1(PaBITHOMY NOPAAKY. CIIUCOK
JiTepatypu Mae Oyrh O(OPMIEHUI BiAIIOBIIHO 10
cTuiIo Bankysep.

ABTOp HeCe BiJITIIOBiJaIbHICTb 32 IPABUIBHICTD Ja-
HUX, HABEJECHUX Y CIUCKY JiTEPATYPHU.

2.7. BignpaBka pykomnucy. [[o posriify npun-
MAIOTBCA PYKOIIMCH, PaHille Hife HE ONyOniKOBaHI i
HE COPAMOBAHI g nyonikanii B inmi suganng. Crar-
T4 BiITIPABIAETHCA HA CJICKTPOHHY aJpeCy peaKiiii y
BUILA/IL €IMHOTO (paiiiy, Mo MiCTUTh yCi HEOOXifHi
CJIEMEHTHU (TUTYIBHUM JIUCT, PE3IOME, KIIOUOBI CJI0-
B4, TEKCTOBA YACTUHA, TAOMMUIL, CIIMCOK BUKOPUCTA-
HOT JiTeparypu, BifoMOCTi Ipo aBTOPiB). OKpeMUMHU
(ainmaMu B IIbOMY K JIMCTi BUCUIAIOTHCA CYNPOBi/HI
JOKYMEHTH i KOIiT imocTpanin (MaIIOHKIB, CXeM, Aiar-
pam) y ¢opmarax Tiei nporpamu, B AKill BOHU OyaIu
CTBOpEHI. fAKINO iMoCTpanii B CTaTTi NpeACTaBIeHi
y BurIAai pororpagiin 260 pacTpoBUX 300paAKEHD,
HEOOXiIHO nojaTu ixX Komio B popmati *JPG a60 *TIF,
OpHUTiHAJTBHUM PO3MIpOM, 3 PO3AINBHOIO 3/1ATHICTIO
300 To4oK Ha Ar0iM. Pi3UYHUI PO3MIP y CAHTUMET-
pax IOBUHEH OYyTH JOCTATHIM JIA OJAHO3HAYHOIO
CIIPUMHATTA i JIETKOTO MPOYUTAHHA 3MICTY 1II0CTpa-
nii. Konipna nanirpa RGB a60 CMYK, 6e3 kommpecii.
[mocTpanii TOBUHHI 6YTH KOHTPACTHUMH i YiTKUMHU.

CynposigHa pokymeHrtanid. /1o OpUTiHAIbHOI
CTATTi JOJAIOTHCS: CYNPOBIIHUM JUCT BiJl KEPiBHU-
IITBA YCTAHOBH, B AKOMY IIPOBOAUIOCA JOCTIKEHHS,
JEKIAPALid PO HAABHICTb 400 BiICYTHICTh KOH(IIIK-
Ty iHTEpeCiB; aBTOPChKA yroza. Lli JOKyMEHTH B €JIEKT-
POHHOMY (BiZICKAHOBAHOMY) BUIJIA/AI HAJCUIAIOTHCA
HA CJICKTPOHHY a/IpeCy pejakiii pa3som 3i cTaTreio,
AKA IOJA€ThCA 0 IMyOmiKanil.

Ha oxpemint cropinni nogaoTs iHpopMaio ABo-
Ma MOBaMHY (YKPaiHCbKa, aHIIICHKA): TIPi3BUILIE, iM'd,
110-04TbKOBi KOXKHOT'O 4aBTOPA; HAYKOBi CTYIiHb Ta
3BAHHSA, MTOCA/A, MiCIie pobOTH 3 OPIlifHOW aape-
COI0 yCTaHOBY, e-mail, TesedoH, peecTpaniiHui HO-
mep ORCID Science (akimo €). Bkazatu asropa i
JIUCTYBAHHA.

3. Vci crarTi 060B’43KOBO PELeH3yIoThCA. CTaTTa
MOKe OyTH IOBEPHEHA ABTOPY A/ BUIIPABIECHHA 400
CKOPOYEHHS.

4. Mnariar i BrOopuHHI My6aikanii. [lo ny6mika-
1ii B XKYpHaJIi HE NPUIMAIOTBCA PYKONIUCH 3 HEZ00-
POCOBICHMM TEKCTOBUM 3aIIO3MYEHHAM i MPUBIAC-
HEHHAM PE3yJAbTaTiB JOCHPKEHb, AKI HE HaJIeKaTb
4BTOpPAM 1[bOr0 Marepiany. o6 nmepesipuTu CTaTTIo
HA OPHUIiHANBHICTb, MOXHA CKOPHUCTATHUCS IPOTrpa-
Moo Advego plagiatus. Pepaxuia s6epirae 3a co6010
IPaBO NEPEBIPKU MOAAHUX PYKONUCIB HA HAABHICTD
riariaty. TekcToBa CXO)icTh B 06’eMi moHay 20% BBa-
KAETHCA HEIPUMHATHOIO.
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Crarri, mo panime 6ynu onydinikoBaHi 460 HaI-
pasyieHi B iHIi KypHANINW 4M 30ipHUKM, HE NPUIIMA-
IOTBCA.

Crarta Mae OYTU PETENbHO BiIpEAroBaHa i BUBI-
pena asropoM. Ilepes BiflIpaBKOIO PYKOIIUCY PETE/Ib-
HO IepeBipTe i NepeKoOHanTecd, o yCi BUME3rafani
BUMOTHY BUKOHAHI.

ABTOpU HECYTbH Bi/JIIOBIZANBbHICTD 32 HAYKOBE Ta JIi-
TeparypHe pefaryBaHHA MMOJAHOTO MaTepiany, UTAT
i mocuiIanp, ajne pefaKilid 3aIuIIae 332 COO0I0 MPABO
HA BJIACHE pejaryBaHHA CTATTi (HAYKOBOTO i jiTepa-
TYPHOI'O XAPAKTEPY, 4 TAKOXK HA CKOPOYECHHS CTATTi,
0 HE HEePEKpyuye ii 3MiCT) 4M BifAMOBY aBTOPOBi Y
nyO6/iKaIil, AKIO NOJAAHUI MaTEPias HE BiTOBiA€ 32
(hopMOI0 2460 3MiCTOM BUIIE3I4JAHUM BUMOTaM. Ma-
Tepiann, MO HE BiJIOBIJAI0Th HABEAECHUM CTAHAAP-
taM ny6uaikanii y xxypHaia «TERRA ORTHOPAEDICA»,
HE PO3IIAAAIOTBCA Ta HE NOBEPTAIOTHCA. [IUCKETH,
JIUCKH, PYKOIIUCH, PUCYHKH, (poTorpadii Ta inmi ma-
Tepianu, HajgicaaHi B peJJaKLilo, He IOBEPTAIOTHCA.

CrarTi, aBTOPU AKUX € NEPEAITATHUKAMU KYPHA-
Jy, NyOJKYIOTBCA 1103249€ProBO (IIPU HAZAHHI KOIIii
KBUTAHLI{I IPO MEPEAILIATY).

Terra Orthopaedica, 2025, Ne 4: 47-52

5. llyOomikamis y sKypHami

[Togaya Ta pereH3yBaHHA CTATEN € OE3KOMTOBHU-
MH.

Ormara 37iCHIOETHCA JIUIIE HiCAA NPOXOJKEHHA
pELEH3yBAHHA TA IPUIHATTA CTATTI A0 MyO6JiKamil.
PekBisuTu HAJACUIAIOTHCA BIJNOBiJAIBHOMY ABTOPY
CJICKTPOHHOIO MOWTOI0. Bu MOXeTe 3iiCHUTH OIUIa-
Ty OYAb-AKUM 3PYYHUM CIIOCOOOM: Y BiffiNneHHi 6aH-
Ky, Yepe3 TepMiHai, 200 32 JOOMOIOI0 €JIEKTPOHHUX
wiatixkaux cucrem (Ilpusar24, LigPay, Portmone,
iPay Tomo).

Bapricts ny6aikanii cknagae 3000 rpH 32 CTATTIO,
Y HAABHOCTI KOILOPOBUX imocTpanii — 3500 rp.

Y pasi HECIIaTH NPOTATOM 7 POOOYMX JIHIB 3 MO-
MEHTY OTPUMAHHA PEKBi3UTIB, CTATTA BUKIIOYAETHCA
3 MOTOYHOrO HOMepy :KXypHany. Ilicia 3pilicHEHHA
OIUIATH BOHA MOX€ OyTM BKIIOYEHA /IO NMOTOYHOIO
260 OJHOTO 3 HACTYIIHUX BUITYCKIB.

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

Dear Authors!

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

All materials must be prepared according to the
following requirements:

1. Manuscript

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

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

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

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

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

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

2. Mandatory Structural Elements of the
Article include:

— Title page;

— Summary;

— Keywords;

— Main text (including tables and figures);

— Additional information;

— References.

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

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

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

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

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

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

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

References in Cyrillic must be duplicated with
an English version; provide the official name of
the publication in Latin script or a transliterated
one if the official version is unavailable. Example:
Ivanov AA, Petrov RK. Arthrodesis of the ankle
joint. TERRA ORTHOPAEDICA. 2019;4:34-
39. Do0i:000000000000000. (in Ukrainian, or
English, or Serbian, etc.)

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

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

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

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

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

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

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

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

considered unacceptable.

Articles that have been previously published or
submitted to other journals or collections are not
accepted.

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

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

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

5. Publication

Submission and peer review of articles are free of
charge.

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

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

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

Submit materials for publication at the
following  link:  https://docs.google.com/

forms/d/e/1FAIpQLSefTJTq7m7nWHaignKz8mL
odbejc4wvaI8BB scKWrlwsaMAQ/viewform
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