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Pe3ybraTy XipypriaHoro JiKyBaHHA I'PHXK
MizKXpeOIeBUX AMCKiB MOMEPEKOBOTO BiILTy XpeOTa B
3AJIEKHOCTI BiJl TOKati3anii 3a k1acudikaropom MSU

Ynewenxo J].B."™8, Cmawikesus A.T.", byonuic J1.O.!, Qiwenxo A.B.', Hleguyx A.B.!

Pestome. Akmyanvricmo. [lumarms 3a1e)CHOCI Pe3yAbmamis Xipypeiuro2o JKyears
810 IOKANI3ANTT 2DUNCT BUBUEHO HEOOCMAMHbO. OUIHKA UIEL 3ANCHCHOCIINE MONCE 00NOMOINI 6UU-
SHAMUMU A0CKBAMMICIb ONEPAMUBHOT MEXHIKU, W0 SUKOPUCTNOBYEMBCSA, 6 SANNCHOCI 60
JOKANIAUIT 2PUNCE MIdHCXDeOUe6020 Oucka. Mema OOCHIONCEHHA — NOPIBHAMU Pe3)Ibmami
XiPypeiur020 JUKYBAHHS 2DUNC MINCXPEOUEBUX OUCKIE 6 3ANeHCHOC BI0 JOKAM3AUT 34 KAa-
cucpixayicro MSU npu euxopucmarmi pisnux memooux. Mamepianu i memoou. Xipypziure
JHICYBAHMA XBOPUX 13 2DUNCAMU MINCXDEOUEBUX OUCKIE NONePeKo6020 Gi00iLy Xpebma nposo-
OUNOCA 30 PI3HUMU MeMOouKamu: 93 nayienma onepoearo 3a 00noMo20H0 MKDOOUCKEKIMOMET
iHmpanaminaprum 0ocmynom (cepedniii six cxnaoas 41,9+11,6 poxis), 92 — uKoHysaraACH
VHIIamepansia OimopmansHa eHoOCKONis IHMpPAnamiHapHum 00Cmynom ma 13 — MoHonop-
MAnbHA OUCKeKMOMISL MPAHCHOPAMIHANLHUM 00CYNoM. Cepeonill 6iK X6OpUXx, Oneposanux
CHOOCKONIUHUMU MEMOOUKAMU CKAadas 43,1%13,1 poxu. Ha ocrosi MPT-0ocnioxcers 2puinci
OUCKIB OUiHI0BANUCA 3a Kaacupikayielo Yrisepcumenty wmamy Mivuear (MSU) 32i0n0 po3-
MAULYBAHIIO 36 POIMIPOM 8 AKCIANOHITE NAOUUHT. Pe3)bmamu JiKy6arnis X60pux ouinoeai
cmanoapmu3o6aro 3a wkanamu VAS ma Oswestry Ha nepuiuti 0eHs, wepes Micaub ma )y mep-
Min O micayis nicaa onepayii. Pesynomamu. Tipud pe3yismamii JiKY8aHHs Ha BCIX emMandax
OUiHKU 0V 6CMAaronent npu gopaminanshux epuxcax — mun C 3a MSU, wo moxce 6ymu
nog’asane 3 BUKOPUCIIANHAM THIMPALAMIHAPHO20 00CIYNY, 3ACMOCYBANHA MPAHCHODAMI-
HANBHO20 00CIYNY 00360AM0 OMPUMYBAMIL 000DT PE3VIbMamu ) 0aHOI Kamezopii X60pux.
Scicmo rcumms 3a Oswestry 8 mepmir 6 Micsuie nicas onepauii 8UABUIACS 0L 000X MeMOOUK
8 2 pasu 2ipuioro nopisHaHo i3 neopaminansum posmautysannam spuxc — 10,5%0,7 no-
Dpisnano 3 5,2%4,4. Hayienmu 3 oinvummu 2puxcamu 2C Manu icmommiute no2ipulenns Sxoc-
ML HCUMIMA, ANIe MEHIUULL O0NbOBUTE CUHOPOM, HIdIC Y navienmis 3 2puxcamu 1C. BUCHOBKU:
Kniniuni pesyomamu 3acmocy8arns 0aHux Memooux nokazyroma ix nopieHANbH) egpexmus-
Hicmy. Ompumani 0ami npo Kpauyy ePexmueHicms eHoOCKONiUHOL OUCKeKMOMIL 6 NOPIBHANHI
3 MIKPOXIPYD2IUHON MEXHIKON 3AMUUAOMbCA NePEKOHMUBUMU 6 DANHILL NICAS0nepayiinuil
nepioo ma 3amuuaromsCs CYMHIBHUMY HA NISHIX eManax cnocmepexcentis. Bpaxogyiouu me,
U yeti memoo 3a C60IMU MEXHIMHUMU XADAKIMEPUCTIUKAMU 1A MONNUBOCAMU HE NOCNTY-
NAEMbCL. MIKDOXIDYDIMHOMY MEMOOY, Ui MEXHOA02IA MONce VM SUKOPUCIAHA 3AMICITb
CMAHOAPMHOL MEMOOUKY BUOATCHHA 2DUNC MINCXPEOUEBUX OUCKIS.

Kmouoei cnoea: zpuci mixcxpeouyesux ouckis, nonepexosutl 6i0oin xpeoma, xipypeiure
JUKYBAHHSA.

Beryn

Ha renepimuiil yac g BUJAJIECHHA TPUXK MiXK-
XpeOIeBUX [JUCKIB 34CTOCOBYIOTBCH MIiKPOJAMCKEK-
TOMifl Td €HJOCKOTiYHi METOAUKHU (6imOpTaNbHA T
MOHOIIOPTA/IIbHA JUCKEKTOMIA) iHTpaTaMiHADHUM T4
TPaHC(HOPAMIHATBHUAM JOCTYIAMH, BiITIOBIIHO.

[IpoananisyBaBiy BifJaacHi pe3yabTaTy JiKyBaH-

X Vnewero J1.B., uleshchenko@gmail.com
IV ducmumym mpaemamonozii ma opmonedii HAMH Ykpainu», Yipaina,
Kuie

HA IPYOK MIKXPEOLEBUX JJUCKIB IIONEPEKOBOTO Bififli-
1y XxpebTa 32 pisHEMM MeTOAUKAMU Y 39048 manieH-
TiB Dohrmann G.J. ra Mansour N. [1] BcTaHOBUIN, 110
78,9 % XBOPUX MU 33/I0BIIbHUN TA JOOPUN PE3YIIb-
TaT (micad MIKpOAUCKEKTOMIT — 84,3%, €HIOCKOIIT —
79,5%, mTaMiHEKTOMIi 3 AUCKEKTOMi€I0 — 78,3%).

32 pe3ynbTaramu 6araTbOX AOCHIIKEHb HE BUAB-
JIEHO CTATUCTUYHO 3HAYYmOi pi3HULi mMOJ0 edek-
TUBHOCTI MK €HIOCKONIYHUMU METOJAMU TA MiKpO-
JIUCKEKTOMIEIO [2, 3, 4, 5, 0, 7]. PesynbraTu npoBesie-
HUX JOCIIKEHD IIOKA3YIOTh BiICYTHICTb Pi3HMIII KiTi-
HIYHOT'O PE3yabTaTy XipypriuHoro JiKyBaHHA, OJHAK




y I'pymi MalieHTiB, AKUM IPOBOAMIACA €HJOCKOIIY-
Ha JIUCKEKTOMIifl, BiIHOBJIECHHA BiOYBAIOCA y OiNbII
CTUC/I TEPMiHU, AKICTb KXUTTA MALI€HTiB i3 Ipynu
CH/IOCKOIIYHOI IUCKEKTOMII 3HAYHO ITOKPAIYBAIACH,
HOPiBHAHO 3 MALliEHTAMU 3 IPYIU MiCId MiKPOXipyp-
IYHOro BUJAJNCHHA TPUKi. A MOAEKYAU i HABIAKH,
[IpY 34CTOCYBAHHI MiHIMaJIbHO iHBA3UBHUX €H/IOCKO-
IiYHUX METOJAUK BiI3HAYATIOCA CYTTEBE 30iIbIIECHHA
KiIBKOCTI HEOKAHUX MOMKO/KEHDb TBEPJOI MO3KO-
BOi OOOJOHKU. Pa30M 3 UM, MiHIMaJbHO iHBa3UBHUI
JOCTYI, HE3BAKAIOYM HA HE3ANEPEYHi MO3UTUBHI
pucH, MOXE iCTOTHO 3HMXKYBATH KOM(MOPT Xipypra
iJy yac omepauii i THUM CAMUM BIUIMBATU HA AKiCTb
ONEPATUBHOIO BTPy4aHHA. OCHOBHUM TEXHIUHUM
HEJOJIKOM MOPIBHAHO 3 OIEPALITHUM MiKPOCKOIIOM
3AIUIIAETLCA  BiICYTHICTh TPUBUMIPHOTO OaYeHHA
CTPYKTYp pPaHM.

BukopucTanHg nopTasbHOi €HZOCKONIYHOI TeXHi-
KM TaK i HE CTan0 26COMOTHUM pimeHHAM [8]. [Ipu
Cpo6i BUAATEHHA I'PUK JUCKIB 31 3MIl[EHHAM B3/I0BK
0Ci XpeOdTa MOKINBE BUKOPUCTAHHSA TOPTAIbHUX ME-
TOJiB, 1[0 BUMAIa€ Bij Xipypra JOCTaTHbOI'O JOCBifY
BUKOPUCTAHHA €HIOCKONIYHOI MOPTAAbHOI AMCKEK-
toMmil. IIpu posramysanui (parMeHta TpuKi Mix-
XpebIeBOro JMCKA JTATEPAIBHO, MiJj MIKXPEOLEBUM
CYI71060M, IOPTATBHUN METOJ HE J03BOJAE AOCTAT-
HbO 3MIHUTHU «KYT ATAKN», [0O BUJATUTH I'PUKY JUC-
Ka 0€3 TOMKOKEHHS. YIOCKOHAMIOIOTHCI HOBI MiAXO0-
I T4 IHCTPYMEHTAPIN A1 BUPIIEHHA [UX IPOOJIEM.

PO3BUTOK TEXHOJIOIiN NPU3BIB 1O BUHUKHEHHSI
OiNbIl JOCKOHAJIUX METOJIB BUJAIECHHA I'DUX MiX-
XpeOIEBUX JUCKIB, 4 TAKOXK 3'BUIACA MOKIUBICTH
AJITOPUTMi3yBATH BUOIp ONTHUMAJIBHOTO METOAY NIPU
JIKYBAHHI TPUA MIKXPEOLEBUX JUCKIB MONEPEKOBO-
KPHXOBOT'O Bifiliny XpeoTa.

3 Mero1 00’eKTUBi3alil KpuTepiiB Xipypriunoro
JIKYBAHHA 34CTOCOBYETbCA KIacuikania YHiBepcu-
rery wrary Miyuran (MSU) [9], gKa BpaxoBye 4K pO3-
Mip TPHAi JUCKA, TAK i AHATOMiYHi 0COOMUBOCTI. Bu-
Mip IPOBOJAUTLCA Ha aKCianbHOMY 3pi3i MPT T2, axun
HAMKpalle BifOBiae PiBHIO MAKCUMAIBLHOI TPUKI 3
YPaXyBAHHAM KPaHiaAbHOI 2060 KayaabHOI Mirparii.

[IuTaHHA 3a7€KHOCTI PE3YAbTATIB XipypridyHOro
JiKYBAHHA BiJj JIOKa/Ii3auii rpyeki BUBYEHO MaJo. Bix-
3HAYAETbCA ICHYBAHHA TUIIOBUX JIOKAIi3aLlill IPUX,
[0 XAPAKTEPU3YIOTbCA NIEBHUMU IIPOABAMU 0 OIlE-
PATUBHOIO BTPYYAHHA i CYIPOBOJKYIOTbCA XapaK-
TEPHUM KIiHI{YUHUM Pe3ynbTaToM. JOCiKEHHS JIO-
Kali3auii 'proK JUCKIB i X 3B’430K 31 CTPYKTYpaMu
HEPBOBOI'O KOPIHIA i JYPAJIbHOIO MIIKA JO3BOJIUTD
3’ACYBATHU BILIMB HE TiIBKY HA KIiHIYHY KAPTUHY, 00-
CAr' AIEKBATHOI PE3eKLil KiCTKOBUX CTPYKTYp aje
BU3HAYUTYU PE3YIbTAT ONEPATUBHOIO BTPYYAHHA.
OniHka 1iei 3aJeKHOCTI MOXE JOIOMOITH BU3HA-
YUTU 4JIEKBATHICTh ONEPATUBHOI TEXHIKU, 1[0 BUKO-
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PUCTOBYETLCA, B 3AJEKHOCTI Bij JOKami3aLii Ipuxi
MiXXpeO11eBOro Aucka. Kpim T0oro, y XBopux 3 nore-
pEKOBUM OOJNEM Ta PAAUKYIONATIEI0, OOYMOBIEHUM
OJHOYACHOIO IATOJIOTI€I0 ABOX i Oinblue momepexo-
BUX MDKXPEOIEBUX AUCKIB, HEMAE €JUHOTO palio-
HAJILHOI'O MiAAXO/Y 710 1 BUPIMIEHHS.

MeTta JOCHiJKEHHA — IOPIBHATH PE3YIbTATH Xi-
PYPri4HOro JiKyBaHHA I'PUX MIKXPEOLEBUX IUCKIB B
3JIEKHOCTI Bify MOKanizanii 3a knacugikaniero MSU
Py BUKOPUCTAHHI PiI3HUX METOJHUK.

Marepianu i meTonu

Hamu nposezeHO aHali3 pe3ynbraTiB Xipypriuuo-
ro JiKyBaHHA 198 XBOPUX 3 I'PIKAMU MiKXPeOIeBUX
JIACKiB IIONIEPEKOBOTO Bifilly XpeOTa 32 pi3HUMU Me-
TOJUKAMHU, onepoBaHux 3 2020 o 2022 p.p. y Bigzini
xipyprii xpe6ra 1V «ITO HAMH Ykpainw».

Bigkpury MikpoguckexTomino (93 XBOpuX) IpO-
BOJAW/IM 34 METOAUKOIO Caspar iHTepIaMiHADHUM J10-
CTYIIOM I1i/] 3araJIbHOI0 aHECTE31€10 3 BUKOPUCTAHHAM
ONTUYHOTO 30iNbIIEHHA T4 JOKATBHOTO OCBITICHHS.
Cepepniit Bik xBopux ckimagas 41,9+11,6 pokis. Ce-
pen HUX 43 (46,2 %) xBopux 6y10 40710BiU0i T2 50
(53,8 %) — xinouoi crari. ['puxki MixxpebeBux Auc-
KiB HalyacTime BUABIANNCA HA piBHi L4-L5 xpebuis —
y 35 ocib ta Ha piBHi L5-S1 xpe61is - y 47 maifieHTis.

32 JIONOMOI'OI0 €HJOCKOIIYHOI MiKPOJAMCKEKTO-
Mii (yHinaTepaspHa 6imOpTaNbHA EHAOCKOIA) IPO-
oneposano 92 manienra, 51 (55,4 %) 4on0BiKiB T2 41
(44,6 %) xinok. Ha pisui L2-L3, L3-L4, L4-L5 onepa-
1lig IpoBeAeHa y OinbmocTi nmanieHTis — 49 (53 %), Ha
piBHi L5-L6 Ta L5-S1 npooneposano 43 (47 %) xBo-
pHX.

YepesmkipHa €HJOCKOIiUHA MOIEPEKOBA JIUC-
KEKTOMiA TPAaHC(HOPAMIHAIBHUM JOCTYIIOM BUKOHY-
BAJIACh TiJi MiCLIEBOIO AHECTE3i€I0 B IOJOKEHHi Je-
KA4M HA JKUBOTI HA PEHTICHIIPO30POMY OIEpallin-
HOMY cToJi HabopoM MaxMore, 3aIPONOHOBAHUM
T.Hoogland, 3 BUKOpUCTaHHAM XipypridyHOi TE€XHIKH
outside-in [10, 11, 12, 13]. 32 gonomorow uiei me-
TOAMKHU Y BifAini Xipyprii xpe6Ta npooneposano 13
natienris, 8 (61,5 %) 4omoBikiB T2 5 (38,5 %) KiHOK.

Jlig yrouHeHHs JIOKanizawii maTosorii B MicLi guc-
KPAJUKYIAPHOTO KOH(MIIKTY BUKOHYBAJIACA MarHiT-
HO-pe3onancHa Tomorpadia (MPT) Ta nposoaunach
OL[{HKA CTaHy YPAKEHOI0 XpeOETHOIO CEIrMEHTA (QUC-
Ka, Cyrno6is, 38’430K). Ha ocnosi MPT-gocmipkeHb
OLIiHKA I'PUKi JUCKIB IPOBOAMUIACH 34 KIACU(DiKALi€0
Yuisepcurery mrary Migyuran (MSU) [9] srigHo po3sra-
IIYBAHHIO 32 PO3MIPOM B aKCia/IbHiM IIOIUHI (puc. 1).
Knacngikania nagae o6’ekruBHi Kpurepii ana xipyp-
I{YHOTO BTPYYAHHS, AKi MOXKYTb IPU3BECTH /10 BUIIIOI'O
BiZICOTKA J0OPUX T4 BiAMIHHUX pe3ynbTatis [14].




Cepen 105 XBOpUX 3 IPUAKAMU MiKXpeOLEBUX
JUCKIB ONEPOBAHUX i3 3aCTOCYBAHHAM EH/JOCKOIIY-
HUAX METOJAUK IEPEBAKAIN NALIEHTU 3 MEAidHHOIO
(tum A) 63 (60 %), menionatepanbHoio (tun AB) 16
(15,2 %) Ta marepanpHoOio (THN B) 26 (24,8 %) 10-
Kanizagiamu. CepeHiil BiK AaHUX XBOPUX CKIA/1dB
43,1+13,1 poxkis.

PesyinpraTu

[IpoBeieHO aHaIi3 Pe3yabTaTiB JIKYBAHHA I'DPUXK
MiXXPeOIEBUX ANUCKIB €HJOCKONIYHUMHU Td BiIKpU-
TOI0 MeToaukamu (tabmung 1). Cepep Hamux CHo-
crepexkeHb nepedysanu nanieHTd (n=198), koTpum
3aCTOCOBYBAJIM IPAKTUYHO BECH CIIEKTP CY4ACHUX Xi-
PypriyHux MiAXOAiB: €HJOCKONIYHUI MOHOIOPTA/Ib-
HUM (omepanisd NPOBOAUTHCA YePE3 POOOUMIT KAHAT
B €H/IOCKOIIi), €HJIOCKOTIIYHUIT OiOPTANBbHUI, TA MiK-
POJUCKEKTOMIUHU.

lipii pesynbraTy JTiKyBaHHA Ha BCIiX €Tanax OLiHKK
OyaM BCTAHOBJIEHI NPU (POPAMIHAIBHUX I'PIKAX — TUI
C 3a MSU, mo Mox)e 6yTy NOB’A3aHE 3 BUKOPUCTAHHAM
IHTpaJIaMiHAPHOIO JOCTYIY, 34CTOCYBAHHA TPaHC)O-
PaMiHATIBHOTO JOCTYIY AO3BOJIANIO OTPUMYBATH J0OPI
pE3yIbTATH Y AAHOI KaTeropii XBopux. IIpuyomy AKicTb
KuTTs 32 Oswestry B TepMiH 6 MicAniB mics omnepartii
BUABWIACH JUII 000X METOJUK TipIIOK MOPIBHAHO 3
HeopaMiHaibHuM posramysanHaM rpuk ((10,5%0,7)
(M+SD) mopiBHAHO 3 (5,2%4,4)) (M£SD). ®opaminanb-
Hi I'proKi, X04a 3a3BUYail i HEBEIMKUX PO3MIpIB, aJ1e 3Ha-
XOJIATBCA Y «BY3bKOMY MICIli», I[O OOMEKYE MOXIUBOCTI
afanranii KOpiHiiB B yMOBaX HAOPAKY B pAHHIN nEpiof
T4 B YMOBAX ICIAONEPALIMHOIO PyOLEBOIO MPOLIECY.
[TanienTn 3 6inpmumMu rprxamu 2C Mau iCTOTHIIIE MO-
ripmeHHs AKOCTI KUTTS, /1€ MEHIINI OOJIbOBUN CUHJ-
poM, HiX y nmanienTis 3 rprwkamu 1C.

Zone A-B-C

) 0)
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Jlng mepionarepanbuux rpux 2AB ta 3AB pesyib-
TATH JIKYBAHHA HA HACTYIIHUM JieHb MiC/Id onepalii
BUSABU/IMCA KPAWMMU y I'PYIi €HIOCKOIIYHUX BTPY-
YaHb, YePE3 MiCALb IPAKTUYHO BUPIBHAINCA, A Yepe3
6 MicsiiB 6yau OCTOBIPHO TiPMUMU MOPIBHAHO i3
MiKpOAUCKeKTOMi€I0. Tak 601bOBUI CUHAPOM Y CIIU-
Hi OyB B cepeanbomy (1,9%0,7) 6aniB npu eH0CKOIIIT
ta (0,5+0,6) mpu MIKPOAMCKEKTOMI; PaIUKY/IAPHIIT
6ompoBuil cunApoM (1,6%0,7) mpu eHpocKomii Ta
(0,4+0,4) npu mikpopuckekromii; ODI 6yB (5,244 4)
(M£SD) npu enzockomnii Ta (3,6%3,5) (M*SD) npu
MiKpOAMCKEKTOMIl. Ile MOXKHA MOACHUTH KpaUMHU
MOJIMBOCTAMHU BUKOHAHHA (PACETEKTOMII IPU BifiK-
PUTHX METOAMKAX i, BiIOBiHO, OiNbIl BUPAXKEHIN
JeKOMIIpecii HEPBOBOI'O KOPiHILA IPH JaTEPAJIbHUX
IPUKAX.

Jlia rpux Kareropiit A ta B He BifMiu€HO 1OCTO-
BipHOI pi3HULI PE3yabTaTiB JiKYBAHHA IIPU 3aCTO-
CYBAHHI BiIKDUTUX Td EHAOCKOIIYHUX METOAUK. B
000X BAPiaHTAX IPAKTUYHO HE BUKOHYETHCH PE3EK-
I1i1 KiCTKOBOI TKAHUHU AYIOBiIPOCTKOBUX CYIJNIOOiB,
4 CIIAMKOBUI IIPOLEC HE TAKUN BUPAKEHUN AK NIPU
JIATEPAJIbHUX TA POPAMIHANIBHUX JTOKALIAX.

B pannin micigonepauniiHuil nepios; pe3yabraTu
g pisHa L4-L5 ta L5-S1 B JOCTOBIpHUX MEXAX HE
BifipisHaAnuca (rabauug 2). IIpu BigganeHux tepmi-
HAX CIOCTEPEXKEHHsA y 6 MICAIIB PU 32CTOCYBAHHI
MiKPOJUCKEKTOMIT JOCTOBIPHO KpallUi pPE3yJabTaT
OTPUMAHO IIpH onepauiax Ha pisHi L4-L5. Oninka 3a
mkasno1o VAS 6omo y ciiuai (0,7x1,1) nporu (1,4%1,7)
npu L5-S1, nwknii kingisui (0,3£0,4) (M£SD) nportu
(0,7£1,3) (M£SD) npu L5-81 i ODI (2,9£3,2) (M£SD)
nporu (4,5%7,3) (M£SD) npu L5-S1. [ina enpocko-
MiYHKUX ONEPALiil PE3YAbTAT BUABUBCA IIPOTUICKHUM,
Kpali pe3yapraru 0yau oTpuMani npu rpuxkax MX]I
L5-S1. Orninka 3a mKangowo VAS 600 y cuni (2,1+1,6)
(M+£SD) nporu (1,8+1,2) (M£SD) npu L5-S1, HuxHii
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Puc. 1. Oninka rprki AncKa 32 JOKaIi3anieo (4, 6), TUIIM PO3TANIYBAHHA 34 PO3MIpOM
rpuki 1-2-3 i nokanizaniero A-B-C (B) 3a knacugikaniero MSU
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Tabauysa Nel
Pesynsraru gikyBanusa rpux MX/I 3a k1acugikaropom MSU
Jo oneparii Hacrynmuit fjeHb Yepes micALp Yepes 6 micAIis
MSU VAS VAS VAS VAS
VAS Hora . ODI VAS Hora J——. VAS Hora . ODI | VAS Hora . ODI
MiKpOIMCKEKTOMis

2A | 9+006 | 8+08 42427 2402° | 2402 | 2+02° | 1L1+03" | 56404 - - -
2AB [ 65+ 19 | 53%14 | 41185 | 38+18" | 39+14" | 18+11" | 17#09" | 10+73" | 04+04" | 05+06" | 3,6%3,5"

2B | 8505 | 6+14 22422 1,0£06" | 1,5+£0,5° | 2+0.2° | 306" | 24£08 - - -

2C | 6+195 | 5£195 48+8,1 5+1,3 4+0,7 | 20,7 | 203" | 31x09" | 1,5+0,5* | 0,5+0,1" | 9+0,1*

3A | 78+£19 | 58%15 78+71 | 1,6+047 | 33+09" | 0,6+0,6" | 2+12° 298451 - 06404 | 4,5+33"
3AB | 94*18 | 9,1£25 5928 | 224247 | 31177 | 312" | 2414 | 18+05° 0,7+0,8" | 04+0,8

€H/IOCKOis

1C | 77+23 | 6+43 28372 | 37220 | 317" | 23£05" | 2,7£15" | 1254217 2+02" | 3+03" |10,5%0,7"

20 | 78£15 | 68+25 | 2924102 | 25+22" | 19+13" | 18+09" | 19410 | 5457 | 14209 | 16£10* | 45434
2AB | 59421 [554+15 | 23101 | 22+11" | 18+10" | 20+0,6" | 21%006* | 75%50° | 1,6%0,7* | 19+0,7" | 52+44

2B | 6,113 | 49+24 | 237497 | 19+09* | 13+0,7" | 23£1,0* | 26+1.7° | 7959 | 15+1,1" | 15+13" | 49445

3A 7+0,2 9+0,1 33+0,5 2403 1£0,2 120,2 - 10,2 10,2 10,2 1£0,2
3AB | 75+0,7 | 7%03 205435 | 25%21" | 3*14° | 1520,7" | 2+14° | 45%49" | 1521 | 1+14" | 3+28"

Hpumimra: * — po3xomxeHHd f0cToBipHi npu p<0,05 MiX OTPUMAHUMHU IOKA3HUKAMHU 10 Onepawii Ta micid

Ha piSHI/IX €TAMMax CIOCTCPCKCHHA.

Kinnisyi (2,1+1,7) npotu (1,4+0,9) npu L5-S1 i ODI
(5,5t4,1) (M£SD) mporu (5,0+4,0) (M*SD) npu
L5-§1. Mixxpebuesuil auck Ha pisHi L4-L5 3Haxo-
AUTHCA BUIIE MDKAYKKOBOI'O IPOCTOPY HOPiBHAHO 3
piBaeM L5-S1 i, BignoBigHO, aHUIT piBEHb IPUKI 1O-
Tpebye Oinpmoi pesexiii KicTKOBOi TKAHUHH, TOMY
BUHUKAE MOXK/IMBICTD O1/1bIIOT eCTa6iMi3a1ii, 0 npu
CHIOCKONIYHUX BTPYYAHHAX HiBENIOETHCA MEHIIOKO
TPAaBMATU3AL{€I0 TKAHUH.

[IpoananisyBaBIId pPE3yJAbTaTH JiKYBAHHA B 3a-

JIEKHOCTi Biff HAABHOCTI CEKBECTPIB BCTAHOBJIECHO,
O [PU €HJOCKOMUHUX TA BIAKPUTUX METOJAUKAX
Bi/IJAJICHUI PE3YJIbTAT BUABUBCA OJHAKOBUM, i Ha-
BiTb JICI[O KPAIIUM, HDK IIPU BiZICYTHOCTi CEKBECT-
piB. 3a3BUYall CEKBECTPOBAHI I'PUKI BUAANAIOTHCA 3
MEHIIOI0 TPABMATU3ALECI0, aJKE MiCaA BUJAICHHA
CEKBECTPY OIEpallifd 3aBEPIIYETHCA, B TON 4aC MPU
BiICYTHOCT] CEKBECTDiB OiblIe yBArW IPUAIIAETHCA
JOMATKOBIN JIEKOMIIPECi] KOPiHIA /i1 320€311€YeHHSA
JI00POro Pe3yabTaTy NiKyBAHHA.

Tabnuysa Ne2

PesynpraTu JikyBaHHA rpuzk MX]I 3a piBHEM rpuki

Jlo onepaui Hacrynnwii genb Yepes micanp Yepes 6 micsriB

PiBenn

wors | cma | O | wora | cmma | wora | cmma | D1 | o |VASCHma| ODI

MikpozurcKerToMis
L3-14 | 7,605 | 614 | 55%90 | 3*17" |25+09° - - - 0,6+0,9* - 54,2
[4-15 | 72423 |53+14 | 543158 | 2,1£13" | 20£12"| 14+0,7" | 2,0x10" | 180%58" |03+04"| 0,7%1,1* | 2,9+32°
L5-S1 | 7.3%3,1 (5718 | 55,0%21,2 | 2,717 | 3,7€2,1*| 1,7%09" | 2,1£1,8" | 259+12,1" |0,7%13"| 14*17" | 4,5+73
Enpockomnist

L3-14 |58%1,6|62+19 | 30,3+15,7 |1,6+0,8"| 1,6£0,8"| 13+04" | 1,3*1,2" 1+0,1*  10,8+0,7*| 0,8+0,7 120,2"
[4-15 | 76%15| 6523 | 343+134 | 3+17° |23£14"| 23£14" | 2017 | 75%53" |2,1x1,7°| 2,1£16"° | 55%4,1°
L5-S1 | 63£19 (6,720 | 32,1£16,7 |2,8+1,7"(23+14"| 1,7+£09" | 1,7208" | 74+52" 142097 18%12" | 6,2%2]1

Ipumimra: * - po3xomxeHns 1ocToBipHi npu p<0,05 MiX OTPUMAHUMHU OKA3HUKAMHU 10 OIepaLii Ta mic/d
Ha PI3HUX €TANaX CIOCTEPEKECHHA.




Bincyrnictp 3D 300pakeHH HA €HIOCKOI HE /103~
BOJIAE Bi3yasi3yBaTu BUNMHAHHA (PiOPO3HOrO Ki/blif,
CHJIOCKOIIYHA METOJMKA 3aCTOCOBYBATACh 3 BUKO-
HAHHAM JUCKEKTOMIT 94,2 % BUIAJKiB MOPIBHAHO 3
05,8 % mpu MiKpoAUCKEeKTOMIL. [IpH 1[bOMY pe3yiib-
TATH JIKYBAHHA B I'PYIi MIKDOAUCKEKTOMII HE Bifipi3-
HiNNCA, 2 B €HJOCKONIYHOMY CIIOCTEPEKEHHI PE3yilb-
TATH BUABMINCA KPAUMMU HA BCiX €Talax Crocrepe-
JKEHHA IIPU BiJICYTHOCTI JUCKEKTOMil — IMOKA3HUKU
VAS 6010 y criuni (1,5+0,6) (M£SD) mporu (2,2+1,4)
(M£SD) npu AMCKEKTOMII HA HACTYIHUN JEHb MiC/A
onepauif; VAS 6omo y Ho3i (2,0+0,8) nporu (2,8%1,7)
IpY AUCKEKTOMII Hd HACTYIHUM ICHD IiC/IA OIepaLiil.

O6roBopeHHs

MouonopTanbHa TpaHcpopaMiHalbHa METOAUKA
(10, 11,12, 13] nepenbavae Bidyanisamiio Ta BUAAIECH-
HA I'PUKOBOI'O BUIIMHAHHA Yepe3 XPeOETHUN KAHA,
aJIe JIOCTYII 3/iACHIOETHCA B 00J1ACTI, 1[0 3HAXOAUTHCA
BEHTPAJIbHIIIE HEPBOBOI'O KOPIHIA i JOpCaIbHime (i-
OpPO3HOTO KinbIld MiKXpe6IeBOro AUCKA. I[Ipu paHin
METOAMI TiCaA BUJAJIEHHA TPUKI MiKXpeOIeBOTo
JAUCKA Bi3yai30BaHUN JEKOMIIPECOBAHUI HEPBOBUI
KOpiHEIb T4 BEHTPAIbHA IIOBEPXHSA JYPATbHOIO Milll-
Ka. 14 0coOMuBiCTD Jjae mepesary y BUIVIAAL KPAIo]
Bisyasizawii emigypajbHOrO IMPOCTOPY Ta CTBOPEHHA
JOJATKOBOI KiCTKOBOT ilekoMIpecii. Bapro Big3Hauu-
TH, IO MPOBEJACHHA JOCTYIY 4Yepe3 MiirOTOBICHUIN
(bpesesuit OTBIp AO3BOJAE B OINBIIOMY Bi/ICOTKY BU-
MaJKiB YCIIIIHO IIPOBOAUTH BUAANCHHSA TPUXK, ase
JAAHNN METOJ MA€ i HEJOMIKN y BUTJIA/L 301IbIIEHOTO
PU3UKY OMKO/PKEHHS HEPBOBOI'O KOPiHIA (DPE30I0.

JlaHa METOMKA Y 3B’43KY 31 CBOEIO TOYHICTIO Ma€
CYTTEBI HEJOIKM: iIHCTPYMEHTH BUTOTOBJIEH] /I BU-
KOPUCTAHHA Y JOCUTb BY3bKOMY POOOUYOMY KaHAII,
110 TIPU3BEJIO 0 3HWKEHHA iX MEXAHIYHOI CTIMKOCTI.
Y pisHux ¢ipM 1e pisHa CTiMKiCTh, IPOTE X MOEA-
HY€ T€, IO CIp0o6d BUAANIECHHA MINbHUX (44CTO KiCT-
KOBUX) KOMIIOHEHTIB T'PHXi MIKXPEOIEBOIO ANCKA
MOZKE IIPU3BECTHU /10 BUXO/Y iHCTPYMEHTIB 3 JIAJY.

Mu BBAXa€MO, O NpU POPAMiHAIBHOMY PO3Ta-
IYBAHHI I'PUXKI L€ METOJ JJA€ XOPOII pe3yabTaTu
— MOXH4 TOYHO 3 MiHIMQJIBHOIO ONIEPALiHOIO TPAB-
MOIO YCYHYTH KOMIIPECiIO i BUMIKYBATH HaiieHTa. Ta-
KUM YUHOM, IaHUHM METOJ B ITOPUTMI 3a1MA€ YiTKe
MiCIje — MOro 3aCTOCOBYIOTH 3d HAABHOCTI JIMIIE MO-
HAPAJUKYIAPHOT CUMITOMATUKY Ta «M'AKOT'0» (PAKTO-
pa xomnpecii, mo nigrsepaxKeno ganumu MPT. IIpo-
Te, NOPAJ i3 OOMEKEHICTIO BAPiaHTIB 34CTOCYBAHHH,
CaMe TeHJITHICTb IHCTPYMEHTAPII0 CTAN0 OCHOBHUM
(baKTOPOM BiZIMOBH BiJi JAHOT TEXHOJOTi B HAIIPAMKY
6imopTaabHOI €HJ0CKOTIYHOT UCcKeKTOMIT [15, 10].

3acToCyBaHHA OIMOPTAIBHOIO EHJIOCKOIIYHOIO
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iHCTpyMEHTAPiIO JO3BOJIAE BUKOPUCTOBYBATH AK iHT-
pasaMiHApHUI JOCTYI (CXOXHUI O ZOCTYIY IIPU MiK-
POAUCKEKTOMIT), TaK i TpaHC(HOpPAMiHATBHUI JOCTYII
[17]. Tak, 6inopraabHa €HZOCKOIIYHA AUCKEKTOMifA
noAi0Ha JOCTYIY 3 MIKPOXiPYPIiUyHOIO JUCKEKTOMIEIO
[18].

binmopranpHa €HJOCKONiYHA METOAMKA BUKOHY-
€TbCS {HCTPYMEHTOM, 11O TOTOXHUM [0 iHCTPYMEHTY
MiKPOJUCKEKTOMII, IIPU LIbOMY Bi3yanizallig 3/iKc-
HIOETHCA YepPE3 EHAOCKON 3 MiBEAECHHAM PiIUHU i/l
TUCKOM. JJOCTATHIN JOCBiJ i PEHTTEHKOHTPOJIb 103-
BOJIAIOTH ONTUMAJIbHO PO3MICTUTH IIOPTH JJIA €HIOC-
KOIy Td iHCTPYMEHTIB A1 ZOCTYIy Ta 3a06€3NEUNTH
JAOCTATHBO BiIbHE MAHINYTIOBAHHA iHCTPYMEHTIB Y
pani [17]. BUKOpUCTAHHA €HIOCKONIYHUX IEUBEPIB,
pi3HUX a6MATOPIB TA OYpiB Pi3HOTrO AiaMETPY y npu-
TOYHO-BIATOYHIN CUCTEMI 03BOJIAIOTH ONTUMI3yBATH
JOCTYII 1O ITPUKI MEDKXPEOLIEBOIO AUCKY Y NOPIBHAHHI
3 BIJKPUTOIO METOAUKOIO.

3 iHImOro 60Ky METOAUKA TOTPEOYE JOCUTD TPUBA-
JIOTO HABYAHHA [IPU NEPEXO/i Bifl BIAKPUTUX METOAUK
11 OCBOEHHA XipyProM Ta HECE PU3UK CHEeNU(iyHUX
YCKIaJieHb Ha PiBHI HABYAHHA Y BUIJIA/L [TOUIKO/KEH-
HA TBEPAOI MO3KOBOI 06010HKHU [19, 20]. o TOTO X
Py JaHOMY YCKJIAJHEHHI CKIA/HIIIE HAKIACTY MIBU
Ha IypaJbHY OOOJOHKY. AJIE I€Ta/IbHE BUBYCHHSA TEX-
HiKM BUKOHAHHA JJO3BOJAE 3HU3UTU HECIPUATINUBI
KJIiHIYHI Pe3yIbTaTH.

binmopraapHa eHJZOCKOIIYHA METOJUKA MOXE 34C-
TOCOBYBATHUCH i 1A TPAHC(HOPAMIHAIBHOTO, i 11 {HT-
paslaMiHAPHOTO MiXO/iB.

dopaminanbHe TAa €KCTpaopaMiHaIbHE PO3TA-
IIYBAHHA T'PWXI MIKXpeOIeBOro AUCKy IPU 34CTO-
CYBaHHI MiKpPOZIMCKEKTOMIi BUMArae mapliiaJbHol pe-
3€KIil YTOBiIPOCTKOBOTO CYIN1062a Ta MOMKOAKECHHS
MOTO KAICyIu T4 3B’30K. TUM CAMHUM IiIBUIYETD-
CA1 PU3UK BUHUKHEHHA ATPOI€HHOI HECTAOIMBHOCTI
XpeO1IEBO-PYXOBOT'O CETMEHTY B IMiCAA0NEPALiHUN
nepiof Ta BiANOBIAHO PO3BUTOK «CUHAPOMY HEB/AIO
IPOOIIEPOBAHOTO XpeOTa». B TOM ke 4ac 3aCTOCYBAH-
HA TPAHC(POPAMIHANTBLHOTO JOCTYIY IPU AHANOT{YHUX
BUXIJTHUX YMOBAX J03BOJIAE 30€PErTU MiXKXPEOLEBUN
Cyr106, mo i 06yMOBIIIOE 6e33anepeyHnil Bubip aa-
HOI METOAUKHU IIpU (POPAMIHATBHOMY Tad E€KCTPADO-
paMiHAIBHOMY PO3TANIYBAHHI I'PUXI MIKXPEOIEBOIO
JIACKY.

[Ipu MepianHuUX, napaMeidHHUX Ta JATCPAIbHUX
rpuwkax MX]I caiji 3aCTOCOBYBATH iHTpaJAMiHAPHUI
CHJJOCKOIIIYHUN YU BIJKPUTUM JOCTYIL [IaHuU JOCTYIT
J03BOJIA€ BidyamisyBaTu Ta BUAAIUTH TIpukKy MXI,
34 PAXYHOK IIapLiaJbHOI PE3EKIil JYKKU JiCTATUCH
J0 KPaHiaJIbHOTO YW KayAAJIbHOI'O CEKBECTPIB T4, 32
HEOOXITHOCTI, BUKOHATU JJUCKEKTOMIIO.




BucHOBKH

EHJOCKOIIIYHA JUCKEKTOMIsS 324 CBOIMU TEXHiUHU-
MU XaPAKTEPUCTUKAMU Td MOXIUBOCTAMU HE IIOCTY-
IA€TbCA MIKPOXipYPriuHOMY METOAY Ta MOXE OyTH
BUKOPUCTAHA 3AMiCTb 3aI'aIbHONPUAHATO! METOJUKU
BUJAJICHHA IPIXK MIKXPEOLEBUX AUCKIB 3 I0/1i0HUMU
BiIJAJICHUMY PE3Y/IbTATAMU JIIKYBAHHA.

Hamu otpumani fani mogo 6i1bmoi epeKTUBHOCTI
€H/IOCKOIIYHOI AUCKEKTOMII JiI1 MEAioIaTepaTbHuX
rpuwx 2AB 32 oninkoo 6omo 3a VAS (2,2+1,1) B HO3i
Ta (1,8+1,0) ciuHi B IOPiBHAHHI 3 MIKPOXipypriyHoIO
TexHikoio 3a VAS (3,8+1,8) B Ho3i T2 (3,9%1,4) cnuni
B pAaHHIN micagonepaninHuil nepiof, AKi 3aJINUIIAI0Th-
€A CYMHIBHUMM Ha Ii3HIiX €Tamax CIOCTEPEKEHHS:
(1,6+0,7) B HO3i Ta (1,9+0,7) crmui micas eHpoCKo-
nif mporu (0,4+0,4) B HO3i T2 (0,5+0,6) cnuni mics
MiKPOZAUCKEKTOMII.

[ipmi pe3ynbraTy JiKyBaHHA HA BCiX eTanax OLjiH-
K1 Oy1M BCTAHOBJIEHI IPU (POPAMIHANTBHUX T'PUAKAX
(tun C). AxicTs xuTTa 32 Oswestry B TepMiH 6 MiCAIIiB
nicis onepanii BUABUIOCA A1 060X METOJMK TipIInM
NOPiBHAHO 3 HEPOPAMIHAIPHUM PO3TANYBAHHAM
rpux ((10,5%0,7) (M*SD) nopisuaHO 3 (5,2%4,4))
(M£SD).

4. QopamiHanpHi TA eKCTpaoOpaMiHAIbHI I'PUKI
(run C) Kpamie BUAAIATA €HIOCKONIYHO, BUKOPHUC-
TOBYIOUM TpaHCPOpaMiHaIbHUM JocTyl. Ilpu ma-
paMeliaHHUX TA JATEPAJIbHUX I'PUKAX 3 Mirpauieio
(bparMeHTiB, a TAKOXK PELUANBAX [TOKA3AHO 3aCTOCY-
BAHHA OiOPTAIBHOI €HJOCKOMIl iHTpaJaMiHAPHUM
JOCTYIIOM 460 MiKpOAUCKEKTOMIi. [Ipyu maTepanpHux
IPHKAX BAKIMBUM € JIEKOMIIPECis HEPBOBOT'O KOPiH-
114 32 PAXYHOK 30i/IbIIEHHA 06’€MY Pe3EKILii KiCTKOBOT
TKAHUHU.

IlepClIeKTUBH NOJAJBIINX JOCTiIKEHb I10-
JIATAI0Tb Y BUKOPUCTAHHI €HJIOCKOIIYHUX METOAUK
I NiKYBAHHA HEJUCKOT€HHUX CTEHO3iB XPEOTHOIO
KAHaJy.

Kon@urikr inTepeciB. ABTOpU /ICKIAPYIOTH Bij-
CYTHICTb KOH(IKTY iHTepecis. Jlana nyomikanisa He
Oyna, He € i HE Oyze MpeAMETOM KOMEPUINHOI 3a11i-
K4BJIEHOCTI B OY/b-Kiil (hopMi.
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The Results of Surgical Treatment of Intervertebral Disc Herniation in
Lumbar Spine Depending on Localization According to MSU

Uleshchenko D.V.", Stashkevych A.T.", Bublyk L.O.", Fishchenko Ya.V.', Shevchuk A.V.!
ISI dnstitute of Traumatology and Orthopedics of NAMS of Ukraine», Kyiv

Summary. Background. The dependence between the results of surgical treatment
and the localization of a bernia is understudied. Understanding this interrelation may
belp us determine the adequacy of the surgical technique applied depending on the
localization of an intervertebral disc protrusion. Objective. The objective of our study was
fo compare the results of surgical treatment of intervertebral disc protrusions depending
on their location according to the Michigan State University (MSU) classification, using
different methods. Material and Methods. We applied different methods for surgical
treatment of patients with intervertebral disc protrusions in the lumbar spine: 93
patients underwent interlaminar microdiscectomy (mean age of the patients was
41.9%11.6 years), 92 underwent unilateral biportal endoscopy via interlaminar
approach, and 13 bad transforaminal monoportal discectomy. The mean age of the
patients surgically treated using endoscopic methods was 43.1%13. 1 years. Based on the
MRI visualization, disc protrusions were assessed using the MSU classification according
fo their location by size in the axial plane. To analyze the results, we used standardized
VAS and Oswestry scales on the first day, one month, and six months after the surgery.
Results. At all stages of the research, foraminal protrusions type C according to the MSU
classification demonstrated the worst results. This fact may be associated with the use
of the interlaminar approach, while the transforaminal approach allowed us to obtain
good resulls in this category of patients. The quality of life according to the Oswestry scale
within six months after the surgery appeared twice as bad for both methods compared
to the non-foraminal location of protrusions (10.5%0.7 compared to 5.2+4.4). Patients
with large 2C protrusions had significant worsening of their quality of life but less pain
syndrome compared to the patients with 1C protrusions. Conclusions. Clinical results
of both methods demonstrate their comparative efficiency. The obtained data about the
higher effectiveness of endoscopic discectomy compared to the microsurgical technique
appear convincing in the early postoperative period but remain ambiguous at the
later follow-up stages. Taking into account that this method is as good as microsurgery
according to technical characteristics and possibilities, this technology may be used
instead of the standard method of removing intervertebral disc protrusions.

Keywords: intervertebral disc hernias; lumbar spine; surgical treatment.
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IopiBHAIBHUH aHATi3 e(PEKTUBHOCTI Ta YCKIATHEHD
IIiC/IA YHiIaTepaTbHOL OiTOPTAIBHOT €HJOCKOIIIIHOL
AUCKEKTOMii Ta iHTepIaMiHAPHOI MiKPOJHCKETOMIl

Bbanan B.C.," Oiwgenxo A.B.,” Kpaeuyx JI./1.,28 fupix C.I1°

Pe3stome. Ha cv0200Hiunill 0enb aimepamypa, 6K104any CUCMeMamuyHi 02150u
ma memaandanus, npo0eMOHCMPYBanad YCniumi KiiHiuHi De3yromamu 3 HU3oKum pie-
HeM YCKAAOHEeHb eHOOCKONIuHOI 0Inopmanvioi ouckexmomii. OOHaxK yi 00CONCeHHA €
oomexncernum, i 8 Ykpaini 00cums mano nooiorozo pooy 00CaioxceHs 6UCEIMACHO 6 Ha-
YKOBOMY NPOCMOPI, W0 AKMYANI3VE NUMANHHIL 8 UbOMY HANDAMK). Mema - nposecmu
NOPIBHANOHULL AHATNI3 PE3YIbMAMIE JKYBAHHA MA YCKAAOHEHb NICAA MeMO0i8 YHINd-
mepanvroi 0inopMaibHoi eHOOCKONIMHOI OUCKeKIMOMIT ma iIHMepAaAMIHADHOT MIKDO-
OUCKeKMOMIT 8 UKYBAMHT 2DUNC MINCXPeOUesux OUCKIE noneperosozo 6iddiny xpeoma.
Mamepianu i memoou. /Jocnioncernns npogedero Ha 6asi 6i00ineHHs Heupoxipypeii
xpebma ma cnurH020 M03KY 16ano-PpanKiecokoi 00AACHOT KNIHIMHOT MiKaPHi 6 nepiod
3 mpasns 2021 poxy 0o uepeus 2023 poky. Bubipxy ckraru n = 276 nayicnmis i3
epudcamys mixexpeouesux OuUcKkie nonepexosoz2o 6iodiny xpeoma. llayicumie 0Y10 po3-
NOOINeHO Ha 081 2DYNUL 8i0N0BIOHO 00 MUNY BUKOHAKO20 6MPYUANHHA: YHINAMEDANbHA
binopmansna enoockoniuna ouckexmomis (n=159), ma inmeparaminapna mikpoouc-
Kemomif (n=117). Pe3yasmamu. Pe3yaomamu Haui020 00CAI0NeHHA NOKA3AM, W0
gupaxcenicms 60606020 CUHOPOMY 6 Cnuni uepes 1 mic. 8 epyni enoocKoniunoi ouc-
Kexmomii 0Yaa HuIcHo10, Hixc 8 2pyni inmeparaminaproi mixpoouckexmomii, yepes 6
Mic. giominnocmi we suauyuyi (p>0,05); npu mixnepyno6omy nopieHaHmi ne 6Ul61eH0
gioMiHHOCMell 3a Npossamu 601608020 CUHOPOMY 8 HO3T uepe3 1 mic. (1 St= 1,65 npu
t Cr =1,98, (p>0,05)) ma 6 mic. (t St= 1,88 npu t Cr =1,98, (p>0,05)) 6i0nosio-
HO; MPUBARICMb ONePayii npu UKOPUCMANHT eHOOCKONIUHO020 00CMYNY 6 CePeorHbOM)
Oyna meruie, Hixe npu iwmepaaminapuitl mixpooucrxexmomii (p<0,01); obcaz Kpogo-
empamu Ha 63,1% menue susnaveruti npu enoockoniunomy oocmyni (p < 0,001);
SHAMHOT DISHULL 8 IHMPAONeDAUITIHUX YCKAAOHEHHAX MINC MEMOOUKAMY He BUABIIeHO;
cepeo niCAAoNepauitinux YCKaaonensb eunaoky napecmesii wacmimwe cnocmepiedii 6
epyni IME 42 (35,8%), nin 6 UBE 28 (17,6%), (p<0,05). Bucnosku. B nauiomy 00-
CIUONCCHHT OMPUMAHO OAHT, U000 8IOCYMHOCIE BIOMIHHOCMET MINC BIOKPUMOI0 MIKDO-
ouckexmomiero ma UBE 3a KinvKicmio inmpaonepayiiinux yckaaonens (0Kpim nicaio-
nepayitinux napecmesii). AHAL0214HO, MPUBANICINL Nepedy8ants 6 cmayionapi 6yaa
MeHua 6 2pynax, 0e 0Yaa 6UKOPUCMAaHa eHOOCKONIA.

Knouoegi cnoea: yninamepansua 0imopmanvia enoockoniuna OUCKeKmomis, im-
mepaaminapma MiKpoOUCKemomis, YCKAaoHeHHs.

3i 3pOCTAHHAM IOMMUTY HA BCE MCHII iHBA3WBHY
xipyprito, crninanbHa enpockomnia (UBE) nepersopu-
Jacq Ha e(EKTUBHY aNbTEPHATUBY BiKPUTIN MiKpO-
JAUCKETOMIi B JIKyBAHHI I'DHK MDKXPEOLEBUX JUCKiB

(1, 2, 3].

L Kpasuyx J1.J1., kravchukwww@gmail.com

'Komynanste Hexomepyitine ITionpuemcmeo «O0aaCHA KNIHIUHA JIKAPHA»
Isano-Opanxiscuroi O0aacHoi Paou, Ykpaina, I6ano-Ppankiscor

1Y dncmumym mpaemamonozii ma opmonedii HAMH Vipainus, Ykpaina,
Kuis

SHayionansnutl yrigepcumem @Gisuuno20 6uxoeanus i cnopmy Yxpainu,
Yipaina, Kuis
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Ha cporofnimuiin JeHb jiTeparypa, BKIOYAIOYH
CUCTEMATUYHI OIVIA/IA TA METAAHAIiI3U, IPOJJEMOHCT-
pyBajia yCIilIHi KIiHIYHi Pe3ynbTaT 3 HU3bKUM PiB-
HeM ycknagHens UBE [4-7]. OpHak i gociipKeHHs
€ OOMexeHUMY, i B YKpaiHi 1OCUTh MaJIO MOJIOHOTO
POy AOCTiJKEHb BUCBITICHO B HAYKOBOMY IIPOCTOPI
8, 9, 10, 12].

Xo4a MM 1 3MOITM BiibpaTu KiabKa 3BiTiB IIPO
BUIAJKMA T4 Cepil KIIHIYHUX BUIMAJKIB, IO JOKIAJ-
HO OIMUCYIOTh XipypriyHy TEXHiKy, micagonepaniii
VCKJI4HEHHA Td DE3YIbTATH OiMOPTAIbHOI €HJI0C-
Komii, BCEOIYHUX OIHOK Yy (pOpMi NPOCHEKTUBHUX/




PaHOMi30BAHUX KOHTPONIbOBAHUX BUNIPOOYBAHD 400
CUCTEMATUYHUX OIJIA/IiB HE BUCTAYAE.

Mera JOCHiKEHHA — NPOBECTU MOPIBHANBHUN
aHaJIi3 Pe3yabTaTiB JIKYBAHHA Ta YCKIAJHEHb ITiCIA
METO/IiB YHINATEPAIbHOI GIlIOPTANTBHOI €HJOCKOIMiY-
HOT JAMCKEKTOMIi Ta iHTepJaMiHAPHOI MIKPOAMCKEK-
TOMIi B JIiKyBaHHI Iprk MX]] MOIepeKoBOro BiffiTy
xpeora.

Marepianu Ta meTosu

Jusatin 0ocnioxnenns. 3AiNCHEHO PETPOCHEKTUB-
HMI aHAI3 iCTOPiNl XBOPOO TA JAHUX KATAMHECTHY-
HOT'O CIIOCTEPEXEHHSA IAIi€HTIB, IIPOONEPOBAHUX
Ha 0a3i BipineHHa HENpOXipyprii xpedra Ta CIUH-
HOT'O MO3KY [BaHO-PpaHKiBChKOI 0012CHOT KIiH{UHO]
nikapi B nepiof 3 TpasHa 2021 poxy o uepsHa 2023
POKY 3 IPUBOJAY I'PUX MIKXPEOLEBUX JUCKIB HA IO-
IIEPEKOBOMY PiBHI.

Bubipky cknanum n = 276 HarieHTiB i3 rprxaMu
MiKXpeOLEBUX JUCKIB IONEPEKOBOTO Biajiny xpeod-
Ta (Ha piBui L2-L3, L3-L4, L4-L5, L5- S§1), cepen axux
40JI0BiKiB — 163, kiHOK — 113 ocib. [TamieHTiB 6y/10
pPO3MOAIIEHO HA /Bi I'PYIX BiAIOBIAHO A0 THUILY BU-
KOHAHOT'O BTPYYaHHA: yHiIaT€paabHa OilOpTANbHA
EHJJOCKOIIYHA JUCKeKTOMIA (n=159), Ta iHTepaami-
HAPHA MIiKDOAMCKETOMif 3 BUKOPHMCTAHHAM OiHOKY-
napHoi nynu ( n=117), radam. 1.

Kpumepii exnrovenns:

— Bikosuii gianason nanienris Bix 20 1o 70 pokis

— HagBHicTb Iprki MXXpEOLIEBOrO JUCKA T10IE-
PEKOBOTIO BiJJiNy Ha OJHOMY PiBHi

— binp, mo ippagioe B HWAKHI KiHIIBKK (OLiHKA
32 BAII > 4) i He BOUPAETHCA KOHCEPBATUBHOIO Te-
parieio mpoTArom 6 TIKHIB, 460 MOSBA HEBPOIOTid-
HOI'0 A€(iluTy HA T/Ii KOMIIPECii HEPBOBUX CTPYKTYP
IPUAKAMU OJHOIO MiKXPEOLEBOTO AUCKA HA DPiBHI 3
L2-L3 no L5-S1, nmigrBepmxenoro ganumu MPT.

— TOTOBHICTD B34TH y4aCTb TA JOTPUMYBATHUCH 34~
IPOIIOHOBAHOTO HAMU MPOTOKOIY MOJA/IBIIOTO CIIO-
CTEPEKECHHA.

Kpumepiii suxniovenms

- Cnonguinonicres (cryminb 3a Meyer > I)

— JlereHepaTUBHUI IOIEPEKOBUM CIIiHATbHUMN
CTEHO3 Oinbll, HiK MOMIpHOTO CTyneHsa (Kracugika-
nig Schizas > crynins B) [11]

— IcTopig XipypriyHoro BTpy4aHHs Ha IONEPEKO-
BOMY Bifiii/li XpeOTa HA TOMY CAMOMY PiBHi

— JlereHepaTuBHUI IMOIEPEKOBUHN CKOJIi03 (KyT
Ko66a > 20 °)

— Inmi 3axXBOpPIOBAHHA XpeOTa (AHKIIO3yIOUMi
CIIOHJWIIT, NYXJNHA XpeOTa, IIePEJOM 91 HEBPOIIO-
riuni po3naan)
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Kniniyni pesyapraTv OLHIOBAIN 3 BUKOPUCTAH-
HAM Bi3yaJbHOI aHAI0rOoBOI mKaau 6omo (VAS, cm),
33JI0BOJICHICTb MAIi€HTIB TA OLIHKY AKOCTi XKUTTA
IPOBOJAWIN 32 [JONOMOIOI0 aHKETyBaHHA Oswestry
(Oswestry low back pain disability questionnaire,
ODI). Orpumanuit ingexc Oswestry OL[iHIOBAIU B
Aianmasoni Big O (BipcyrHicTs mopymens) po 100%
(a6COMOTHI).

OO0'eKTOM [JOCHTIJKEHHA CTANIO0 BUBYEHHS YCKIAJ-
HEHb NPU XipypriyHOMYy JiKyBaHHI NAILi€HTIB 3 Ipu-
KAMU MIKXPEOLEBUX JUCKIB MONEPEKOBOTO Bifliny
xpebra. Buasneni ycknagnenna Oyau KnacugpikoBaHi
Ha:

1. InTpaonepaninHui

4. YIIKOJKEHHA 0O0NOHKHU HEPBY

b. VIIKOXEHHA HEPBY

c. TepMiuHE YIIKO/KEHHS HEPBY

2. Hicnaonepaninui

a. Emigypanbna remaroma

b. [TogpasHeHHa HEPBY APEHAKEM

c. Hesposorivyni

- apecTesis (MOPYLUIEHHS YyTIUBOCTI HEPBY)

- CUH/IPOM KiHCBKOI'O XBOCTY

d. Penuus rpuki

OwiHKa pe3y/npraTiB Ta MOBTOPHE ONUTYBAHHA 32
BAII T2 OcBectpi mpoBoAMIOCh uepes 1 ta 6 Mic. mic-
1 omeparii. KaTamHe3 CrocTepexeHHs CKiaB Bif 6
Mic41iB 10 2,5 pokiB. Meniana (Me) crocrepexeHHs
Y BCIX I'PYIIAX CTAHOBUJIA 2 POKHU.

XapaKTEPUCTHUKY MAIli€HTIB 060X I'PYIl HABEAEHO Y
Ta61. 1. CepepHil Bik IPOONEPOBAHUX MAIiEHTIB CTA-
Hosus B rpymi UBE 37 [30; 40] poxkis Ta B rpyni IME
42 [31; 44). Haituacrime ypaxeHHs CIIOCTEPIraaoch
Ha pisni L4 — L5 B rpyni UBE (57,8%) Ta B rpyni IME
(41,9%); ta na pisui L5-S1 B rpyni UBE (34%) Ta B
rpyni IME (51,3%).

JlocnikeHHs OyJl0 BUKOHAHO 3TiJHO CTaHjap-
Ty, AKUM BUKIaJZcHUN Y [eJbCiHCBKIN JeKnapaii
BcecsiTHbOT MeAMYHOT aconjianii «ETuuni 3acagu npo-
BEJICHHA HAYKOBUX MEJUYHUX JJOCI/KEHD 34 Y4ACTIO
moauHn», [lepes npoBefeHHAM JOCTIIKEHHA Bijl BCIX
YY4ACHUKIB OyII0 OTPUMAHO JOOPOBINbHY 3TOAY.

CratucTyHy 06pPOOKY pE3yabTaTiB IPOBOAMIN 32
JOMOMOTIOI0 NPUKIaHUX nporpam Microsoft Excel
Ta Statistica 8.0 (StatSoft Inc.). BusnayeHo: KinbKicTh
BUOIpOK (n); cepenne apumernyne sHavenusa (M);
aucnepcia (§2); cepeAHbOKBAPATUYHE BiIXUICHHA
(SD). Ilpu CTaTUCTUYHOMY aHAJIi3i BiAMIHHICTb 3HA-
YCHb B MOPIBHIOBAHUX I'PYNAX OLiHIOBANIU 3 YPaAXy-
BAHHAM OCOOJMBOCTEN OOPOOKM AHUX, AK MapaMe-
TpUYHUMU (DapHU Kpurepint CThIOJEHTA), TAK i He-
napameTpuyHuMu (kpurepin Manna-YitHi) xpure-
piamu. [Ipy nojgaHHi pe3ynbTaris JOCTIKEHHA AaHi,
OTpuMaHi Ha BUOIpIi 3 PO3NOAINOM, BiIMIHHUM Bij
HOPMQJIBHOTO, 3aIUCYBAIN Yy BUIIAAL MeJiann — Me
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Tabauya Nel
BuXinHi XapaKTepHCTHKH 00CTEKEHUX IPYIl
BE IME
[TapameTpu rngria 1U59) F(% Ylial 17) (p. value)
Bik, pokis 37[30;40] 42 [31;44] >0,05"
Me [Q1; Q3]/po3max BuGipku /20-48 /18 =50 b0
. YOJIOBIKH 88(55,3) 75(64,1)
Crate, 0 (%) KK 71(44,7) 42(359) 049"
Pienb noxanisanii rprki, n (%)
12-13 4(2,5) 3(2,5) -
L3-14 96,7 5(4,3) -
[4-L5 92(57,8) 49(41,9) -
L5-81 54(34) 00(51,3) -
0D, % Me [Q1; Q3] 45,5 [35,35; 52,5] 475 [37,5; 50] p>0,05
BAII criviHa, cM 5[4; 9] 5 [48] .
Me [01: Q3 v
BAIII Hora, cM 7[3; 9] 714 8] .
Me Q1 03 PO

[Ipumitku:

B Tabauui faHi npeacTaBaeHo y BUNIAAL 4d0COMOTHOI KiTBKOCTI XBOPUX N (%);
Me [25; 75] - y BUITIAAL MEiaHK 3 iHTEPKBAPTUILHUM PO3MAXOM
* BU3HAUEHO 34 JOIIOMOIOIO t — KpuTepid CThIoJeHTa

* BU3HAYEHO 32 I0IIOMOT0I0 Kpurepia Pimepa

Td MDKKBApTEIbHOIO po3maxy [QI; Q3] HaasHicrb
3B’A3KY MK JOCH{/KYBAHUMHU OKA3HUKAMY BUBYAIN
3a gonomorolo Kpurepio Pimepa. O6panuil piBeHb
JoCTOBipHOCTI P BifinoBigaB 95%, a pUUHATHI PiBEHDb
CTaTUCTUYHO]I 3HauymocTi craHosus 0,05 (p=0,05).

PesynpTaTi JOCHIAKEHHA

[Ipy MOpPiBHATBHOMY aHAIi3i BUABICHO, IO 34
OCHOBHUMH II€PEAONEPALITHAM XAPAKTEPUCTUKAMY,
O BiOOPaXaOTh AKICTh XUTTA XBopux (BAII Ta
ODI) rpynu CTaTUCTUYHO 3HAYYLIE HE BiAPI3HANNUCA
(p > 0,05), (Tabml)

Owinka 3a onuTyBaIbHUKOM OCBECTPi MOKa3aa
CTATUCTUYHO 3HAUYIIC MOKPAIEHHA AKOCTI KHUTTH
B 000X rpymax yepes 1 Mmic. ta 6 micis oneparii y
NOPIBHAHHI 3 mepefonepaniniuMu JaHumMu (puc.l).
Mixrpynose nopiBHAHHA [OKA3aJI0 BiJICYTHICTb 3HA-
9yIMUX BiIMIHHOCTEH Yy MepejoNepaLiiiHoMy Iie-
pioxi mix UBE (Me ((45,5%) ta IME (Me (47,5%)),
(t St=-0,56 mpu t Cr =2,04, p>0,05) T2 uepe3 6 mic.
UBE (Me (15,5%) Ta IME (Me (17,5%)), (t St.= 0,41
npu t Cr =2,04, p>0,05). CrarucTUYHO 3HAYYILi Bij-
MiHHOCTi y (DYHKLIOHAJIBHOMY CTaHi MiXK IpylHaMu
crocrepiranucy B nepiog vepes 1 mic. (t St.= 2,20
npu t Cr =2,04, p<0,05).

OniHka BHPAXKEHOCTI OOJBOBOIO CHUHJAPOMY 32
BAIII (Tab:.2) noka3ana CyTTeBe MOJIEIEHHS 00/bO-

BOT'O CUH/POMY IIPOTH NEPEAONEPALTHNX 3HAYECHD B
000X Ipynax, 3i 30€peKEeHHAM [TO3UTUBHOI AUHAMIKI
Ha BCix eramax crocrepexeHHs p<0,05).
Mixrpynose MOpiBHAHHA IOKA3aJ0, O BUPAKE-
HiCTb 6OJBOBOTO CUHAPOMY B CIMHI yepe3 1 Mic. y
Ipyni €HAOCKOMUHOI AUCKEKTOMii Oyld HUXKYOIO,

yepes 1 mic.

10 onepauji uepes 6 mic.

7] oDI' go onepauir IBE B oDI a0 onepauii IME 21 ODI uepes 1 mic nicas IBE

B ODI uepes 1 mic IME [Z] ODI yepes 6 mic IBE E ODI yepes 6 mic IME

Puc. 1. lunamixa pesyabraris 3a OKa3HUKOM
OcBecTpi HA eTanax CIOCTEPEKEHHA

[Ipumitku:
ODI — noxkasnuk inzexcy Ocsectpi, %
ODI yepes 1 mic. — nokasnux ingexcy Ocsecrpi
yepes 1 mic. micig oneparit
UBE — rpyna enockoniyna 6inopraabpHa
JUCKEKTOMid;
IME — rpymna inTepiaamiHapHa MiKpOJUCKEKTOMIA
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HDK B Ipymi iHTEpJaMiHAPHOI MiKPOAMCKEKTOMIl
(t St=-2,53 npu t Cr =1,98) p<0,05). CraTCTUYHO
3HAYYIO{ BiMIHHOCTI B BHPAKEHOCTI OONIHLOBOIO
CHHJIPOMY Ha O MiC. CIIOCTEPEKEHHS MiXK IPyIaMU HE
BUABJIEHO (t St.= 2,20 npu t Cr =2,04, p>0,05).

32 OLIHKOIO BUPAKEHOCTI 60IBLOBOTO CUH/IPOMY B
HO3i (Ta6J1.2) BU3HAYEHO CYTTEBE MOKPALMEHHA Y I10-
PiBHAHHI 3 IEPEAONEPALIMTHUMU 3HAYEHHAMHU B 060X
Ipynax, 3i 306€peKeHHAM IO3UTUBHOI JUHAMIKMA Ha
BCiX eTanax crnocrepexerus (p<0,05).

[Ipu MiKIpynoBoMy IOPiBHAHHI HE BUABICHO Bij-
MiHHOCTEN 34 NPOABAMH OOIBOBOTIO CUHJPOMY B HO3i
gepes 1 mic. (t St= 1,65 npu t Cr =1,98, (p>0,05)) Ta
6 mic. (t St= 1,88 mpu t Cr =1,98, (p>0,05)) Bizmo-
BiJJHO.

[l BCeOIYHOI OIiHKM €(PEeKTUBHOCTI 0OrOBOPIO-
BAHUX METO/iB, HAMU OYJIO IIPOBEAEHO AHANI3 IEepU-
ONEPALiNHUX AAHUX T4 YCKIAJHEHb MiC/Id OIeparin
(Tabn.2).

TpuanicTs oneparnii npu BUKOPUCTAHHI €HJTOCKO-
IiYHOI'O JOCTYIY B CEPEAHBOMY Oy/Ia MEHIIE, HiXK IIPU
iHTepaaMiHapHiil MIKDOAMCKEKTOMII, Ta CKiIajana 48
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xB [40,5; 50,5] mpotu 65 xB [60,5; 72,5], BiAMIOBIHO,
pi3HUIA CTATUCTUYHO 3HAYyma Ha piBHi (p<0,01).

O6cAr KpoBoBTPaTH HA 63,1% MEHIIE BU3HAYCHHIT
npu eHjocKoniyHomy goctymi 60 [25,5; 70,5] M1 Ta
90,5 [70,5;100,5] ma, BignosigHo (p<0,01), (Tabm1. 2)

[l BAKOHAHHA €H/JOCKOMIYHOI JTUCKEKTOMIT OyB
NOTPIOHUN PO3Pi3 MEHIIO! JOBXUHU, HIK U BUKO-
HAHHA OIepaLiil iHTepJaMiHAPHOI MIKPOAUCKETOMIT
(p<0,01).

Cepeo inmpaonepauiiinux yCK1aonens 3yCrpi-
YaIuCs:

- VIIKOJKEHHA OOOJOHKU HEPBOBOI'O KOPiHLA Y 3
(1,88% ) Bumagxax UBE Ta 7 (5,98%) Bunagkax IME;

- HE3BA)KAI09M HA BepU(iKaLilo PiBHA YPAKEHHA 34
panumu MPT B 1 (0,62%) KIiHIYHOMY BUITQJIKY B I'PYITi
UBE 0y10 BU3HA4€HO NOMUJIKOBUI PiBEHD JOCTYILY.

[TomKo/pKeHDb TBEP/0i MO3KOBOi OOOJOHKH T4 JIiK-
BOpei B 060X rpynax He 6yJ10 BUABIEHO.

3HAYHOI Pi3HUL B iHTPAOIEPALINHUX YCKIAJHEH-
HAX MDK PI3SHUMHM METOAUKAMU HE BUABJICHO.

Cepeo nicaaonepauitinux yYCcKiaonens OyIo0
BUABJICHO:

Tabauysa Ne2

IlopiBHAHHA ONEPALiHIX JAHNX Ta THIIB YCKIagHeHb npHu Meroaax UBE 1a inTepaaminapHii
Mmikpoguckekromii (IME) (pe3yasraTv BIACHHX JOCTiI3KEHb)

XapakTepUCTHKH rl()ﬁalgg)E r?ﬁallll\%i (p. value)
3ATAJIbHI PE3YJIBTATH JIIKYBAHHA
JI0 onepartii 47+14 4,5+09 p>0,05*
PCBWI(?JIQEHSI\)/};%;HHHQ nics oneparii 1 mic. 0,68+0,55 1,4£0,5 p<0,05
TiCIIs OTepartii 6 Mic. 0,3+0,21 0,5+0,46 p>0,05
JI0 oreparii 5,0+1.2 6,2+14 >0,05*
PCsY“"TiTgDVfEM Hora (M g onepzll)ui'i 1 mic 0,5£0,8 025%0233 g>o,05*
B micist onepartii 6 Mic. 0,34+0,3 0,13+0,22 p>0,05*
OIIEPAIIIVTHI XAPAKTEPHCTHKH
TpUBACTH OMeparyii, XB 48 [40,5; 50,5] 05 [60,5; 72,5] p<0,01*
KpoBosrpara, Mt 00 [25,5; 70,5] 90,5 [70,5;100,5] p<0,01*
JIOBKMHA PO3pi3y, MM 25 [25;40,5] 40 [35; 55] p<0,01™
O6'eM pybLs (M) 5,15 [2,5; 5,5] 156 10,5: 20,5] p<0,01*
YCKJIAJHEHHSA
Inmpaonepaviiini
TTOMMJIKOBHIT PiBEHb 1(0,62%) - p>0,05
YIIKO/KEHHS O60JIOHKU HEPBY 3 (1,88%) 7(5,98%) p>0,05*
Ilicnaonepauitini:
EmijiypajibHa reMatoma 9(5,00%) 6 (5,12%) p>0,05*
Tojipa3HEeHHs HEPBY APCHAKEM 28(17,6%) 22 (18,8%) p>0,05*
Hesposoriuni
CHHIPOM KiHCBKOT'O XBOCTY - -
[Tapecresist 28(17,6%) 42 (35,8%) p<0,05*
PeruuB rproki 12(7,54%) 9 (7,69%) p>0,05*

[IpumiTKu:

* BU3HAYEHO 34 JI0NOMOIOI0 t — KpuTepia CThIOJEHTA.




- emigiypanbHy remaTomy B 9 ( 5,66% ) BUTAJIKAX B
rpymi UBE 12 6 (5,12%) Bunajkax B rpymi IME;

- TIOJIPA3HEHHS HEPBA ipeHaxkeM B 28 (17,0% ) Bu-
naaxax B rpyni UBE ta 22 (18,8%) Bunaaxax s rpymi IME.

Cepes; HEBPOJOTiUHUX YCKIAJHEHD IAPECTE3iI0
crioctepiranu y 28 (17,6%) mauientis rpymu UBE Ta
42 (35,8%) nanienris rpynu IME (p<0,05). Bunazkis
CUH/JPOMY KiHCBKOT'O XBOCTY HE 343HAUYEHO.

CTaTuCTUYHO 3HAYYMIUX BiJMIHHOCTEW 32 Kilb-
KICTIO peUuAuBiB Ipki MIKXpEOLEBOTO JUCKA MixK
rpynamu He BugBiaeHo — B rpyni UBE 12(7,54%) Ta B
rpymni IME (9 (7,69%),(p>0,05).

O6roBopeHHs

Choi K. ta cnisasr. [13] B CBOEMY ZOCIIKEHHI 110-
PiBHIOBAIM MiCAAONEPALINAHI Pe3yabTaTu Ta O0CAT
MOIMKO/UKEHHA TAPACIiHANIbHUX M'431iB micid 4 Xipyp-
MYHUX METOAIB: BiKpuUTOi MiKpopuckekromii (MD),
Yepes3IKipHOI eHJOCKOIIYHOI MONIEPEKOBOT JAUCKEK-
toMii (PELD), yepe3mkipHOl eHJOCKONIYHOI iHTEp-
naminapHoi puckexromii (PEID), opHOCTOPOHHBOI
oinopranbHoi enpgockoniynoi auckexkromii (UBED).
['pyna MD mana Han6iabmy IOy NONEPEYHOTO IIe-
pepisy BUCOKO iHTEHCHBHOI'O YPAKEHHS B I1apacii-
HanbHOMY M'3i ( 32 ganumu MPT) (p < 0,01). [Tnoma
NIONEPEYHOTO0 nepepidy 6yna 6inpmolo y rpyni UBED,
Hix y rpynax PELD rta PEID (P < 0,01). Yac onepanii
Td TPUBAJIICTb NepeOyBAHHA B JiKApHi OyIu HAMKO-
pormumu y rpyni PELD (p<0,01, P<0,01). I'pyna MD
MaJ1a 3HAYHO BUINi 6211 Bi3yaJbHOI aHATIOTOBOI IIKA-
7m 60/110 B CIIMHI HA 1-11 T2 3-1 micasonepaningi JHi,
Hix inmi rpynu (p < 0,01, p = 0,02).

Ruetten §. Ta cniBast. [14] nposenu NMOpPiBHAHHA
pe3ynbTaTiB JUCKEKTOMII HA IONEPEKOBOMY pPiBHI 3
BUKOPHMCTAHHAM ITOBHICTIO €HJOCKOIMIYHOI iHTEep/Ia-
MiHApHOI Ta TPaHCHOPAMIHAIBHOI TEXHIKU 3 TPAAU-
[iMHOIO BiJKPUTOIO MIiKPOAMCKEKTOMI€IO (34rasbHa
KiIbKicTh OOCTE)REHUX n=178), mepiox cnocrepe-
JKEHHA — 2 POKU. 32 PE3YIbTATAMU AOCHIKEHD TiCIA
onepanii 82% naiieHTiB Oinplie HE 3a3HABAIN OOJIO B
HOT'aX, a4 14% 3a3HaBanu nepiofndHux 601is. YacTora
penuanBiB cranoBmna 6,2% 6e3 Pi3HUILI MiXK rpymamu.
[TOBHICTIO €HAOCKONIYHI METOAU NPUHECIU 3HAYHI
IEPEBATY y TAKUX 00JACTAX, AK: O6inb y CliuHi, peaodi-
JiTallid, YCKIQJHEHHA Ta TPABMATU3ALid.

TaxuM 4MHOM, B OPiBHAHHI 3 pe3ynpraTamu Choi
K. T2 cniBaBT. [13] OTpUMAHO CXOXi PE3yAbTATH, AKi
HiATBEP/UKYIOTD, IO T'PyNa BiJKPUTOI MiKPOAUCKEK-
toMii (MD) Mana Haibinpmy IOy HONEPEYHOIO
nepepisy BUCOKO iHTEHCHUBHOT'O YPAKEHHA B Iapac-
niHaJabHOMY M'43i Ta rpyna MD Mana 3Ha4yHO BuMIi
0y Bi3yaJabHOI dHAIOTOBOI MKAIK 60O, HiX IPyIH
UBED, PEID Tta PELD.
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B namomy pocimijpkeHHi, 4K i 32 pe3yabTaTaMu
Ruetten S. [14] oTpuMaHO AaHi, IOAO BiCYTHOCTI
BiIMIHHOCTEM MiX BiJKPUTOIO MiKPOJUCKEKTOMI€IO
ra UBE 3a KimpkicTio iHTpaonepauiilHUX YCKIaj-
HeHb (OKpiM micigonepauiiHuxX mapecresiit). AHa-
JIOT1YHO, TPUBAMICTH NEPEOYBAHHA B CTALiOHAPI Oy1a
MEHIIA B I'PyHax, ¢ Oyla BUKOPUCTAHA €HIOCKOIIA
(pK-W =0,03).

Bucnosku

Pesynprar HAWIOrO JOCHPKEHHA IIOKA3a1d, 110
00u/IBi METOJMKH OIIEPAIil € BUCOKOE()EKTUBHUMHY,
aJie MAIOTh TEBHI BIIMIHHOCTI 32 HACTYITHUMHU IIEPHO-
HEePAiTHUMU XaPAKTEPUCTUKAMU:

— BUPAXEHICTh 60JBOBOIO CUHAPOMY B CIIUH] Ye-
pes 1 mic. B rpyni eHZOCKOIIYHOI AUCKEKTOMIT Oyna
HIKYOIO, HiX B I'PYI iHTEpIaMiHAPHOT MiKPOAUCKEK-
ToMmii, uepes 6 mic. BiaminHOCTI He 3HAUymi (p>0,05);
IIpY MIKTPYIIOBOMY IIOPIBHAHHI HE BUABIECHO BiJMiH-
HOCTEN 34 IPOABAMU OOJIBOBOI'O CUH/IPOMY B HO3i Ue-
pe3 1 mic. (t St= 1,65 npu t Cr =1,98, (p>0,05)) T2 6
mic. (t St=1,88 mpu t Cr =1,98, (p>0,05)) BiAOBiAHO;

— TPUBAICTb omepauii 0Opu  BUKOPUCTAHHI
€HJOCKOIIIYHOI'O JOCTYIy B CEPEAHBOMY Oy/Ia MEH-
me, HDK OpW iHTepaaMiHAPHIN MiKPOJUCKEKTOMIL
(p<0,01); o6csar kposorpatt Ha 63,1% MeHIIE BHU-
3HAYEHUN NpH eHpoCcKoniuHOoMYy goctymi (p < 0,001);

— 3HAYHOI Pi3HUILi B iHTPAONEPALIMHUX YCKIA/-
HEHHAX MiK METOJAMKAMU HE BUABJICHO;

— cepej micnAonepaliiHuX YCKIdJHEHb BUIIAJ-
KU napecresii yacrime criocrepiraau B rpyni IME 42
(35,8%), Hix B UBE 28 (17,6%), (p<0,05).

Konnaikr inTepeciB. ABTOpU 3agBIAIOTH PO
BiICYTHICTh KOH(IIKTY iHTEPECIB IiJ] 4aC MiATOTOBKY
CTATTL.
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Comparative Analysis of Efficacy and Complications after Unilateral Biportal
Endoscopic Discectomy and Interlaminar Microdiscectomy

Balan V.S.!, Fishchenko 1a.V.?, Kravchuk L.D.%, Yachnik S.P.?

'MNPE «Regional Clinical Hospital» of the lvano-Frankivsk Regional Council, [vano-
Frankivsk, Ukraine

81 «Institute of Traumatology and Orthopedics of NAMS of Ukraine», Kyiv, Ukraine
SNational University of Ukraine on Physical Education and Sport, Kyiv, Ukraine

Summary. 1o date, existing literature, including systematic reviews and mela-
analyses, has demonstrated successful clinical outcomes with low complication rates
for endoscopic biportal discectomy. However, these studies are limited, and quite a few
similar studies have been covered in the scientific space in Ukraine, which highlights the
need for further research in this direction. Objective. The objective of our study was to
conduct a comparative analysis of treatment outcomes and complications after unilateral
biportal endoscopic discectomy and interlaminar microdiscectomy in the treatment of
herniated intervertebral discs of the lumbar spine. Material and Methods. The study was
conducted at the Department of Neurosurgery of the Spine and Spinal Cord of the Ivano-
Frankivsk Regional Clinical Hospital from May 2021 to June 2023. The sample included
276 patients with berniated intervertebral discs of the lumbar spine, divided into two
groups according to the type of intervention: unilateral biportal endoscopic discectomy
(n=159) and interlaminar microdiscectomy (n=117). Results. The results of our study
showed that the severity of back pain after 1 month was lower in the endoscopic discectomy
group compared to the interlaminar microdiscectomy group; however, after 6 months, the
differences were not statistically significant (p > 0.05). Intergroup comparison revealed
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no significant differences in the manifestations of pain syndrome in the leg at both 1
month (t St =1.65 at t Cr =1.98, p > 0.05) and 6 months (t St = 1.88 at t Cr =1.98, p
> 0.05). The duration of surgery was on average shorter when using endoscopic access
compared to interlaminar microdiscectomy (p < 0.01), and blood loss was reduced by
03.1% during endoscopic access (p < 0.001). No significant differences in intraoperative
complications were observed between the methods; among postoperative complications,
cases of paresthesia were observed more often in the interlaminar microdiscectomy group
(42 cases, 35.8%) compared to the unilateral biportal endoscopic discectomy group (28
cases, 17.6%) (p < 0.05). Conclusions. Our study revealed no differences between
interlaminar microdiscectomy and unilateral biportal endoscopic discectomy in terms
of the number of intraoperative complications (except for postoperative paresthesia,).
Similarly, the duration of hospital stay was shorter in the groups where endoscopy was
used.

Keywords: unilateral biportal endoscopic discectomy; interlaminar microdiscectomy;
complications.

17



Terra Orthopaedica, 2024, Ne 3: 18-25

VIK: 616.718.55/.65-001.5-089.881:615.47
HTTPS.//HTTPS.//DOL.ORG/10.37647/2786-7595-2024-122-3-18-25

Biomechanical Analysis of the System
“External Fixation Device - Bone» Behavior at the Stages
of Tibial Diaphyseal Fracture Healing

Lazarev 1.A."™3, Radomskyi O.A.%, Ryzbkov B.S.%, Schultheiss U.," Dendorfer S.," Skyban M.V.!

Summary. The use of external fixation devices for the treatment of diaphyseal
[fractures of the tibia bas become the standard. However, most external fixation
device (EFD) modifications bave insufficient stiffness. Therefore, there is a need to
develop an EFD design that could provide early limb loading with an optimal range of
interfragmentary motion. A related challenge lies in determining the strength of bone
regeneration during fracture bealing, which cannot be objectively assessed in a clinical
setting. However, these values can be calculated using the Finite Element Method (FEM).
Objective. The objective of our work was to study the biomechanical bebavior of the
proposed «External Fixation Device — Tibia» system at the stages of bone regeneration
under the condition of its loading by body weight using the FEM. Material and Methods.
A computer simulation was carried out, at the initial stage of which a semi-full-scale
prototype of the «External Fixation Device — Tibia» bone fragments fixation system was
developed. Based on it, the next step was to create solid 3D models of the tibia and the
EFD using the SolidWorks software package (Dassault, France). The EFD design used
in the work consisted of 4 semi-rings (160 mm), 9 connecting beams (150 mm), two
through pins (5 mm), 2 spongiosis screws (5 mm), 2 cortical screws (5 mm), and 6
clamps. All the components of the EFD were made of AISI320 stainless steel. Results and
Discussion. Simulation computer modeling of the fixation capabilities of the proposed
EFD showed that its stiffness is sufficient to provide a controlled load on the damaged
limb within 20-24% of body weight from the first days of formation of granulation
cartilage regenerate. It should be noted that the supporting function of the fibula is
restored within 5-6 weeks after its fusion and is approximately 17-30% of the body
weight. Therefore, in general, a controlled load on the limb can reach 50% of the body
weight after 6 weeks of treatment. Subsequently, when mature bone tissue is formed
around the fracture (most often within 8-17 weeks), the load on the limb can reach
130% of the body weight, which ensures the patient’s movement without additional
support. Conclusions. The performed computer simulation modeling makes it possible
to determine the bebavior of the biomechanical environment of the proposed «External
Fixation Device — Bone» system and allows to establish the amouth of limb loading in
the process of developing a scientifically based rebabilitation program to create optimal
conditions for fracture bealing. The proposed design of the EFD can be used for the final
treatment of diaphyseal fractures of the tibia and provides for the possibility of early
loading on the «External Fixation Device — Bone» system.

Keywords: tibial diaphyseal fracture; external fixation device; finite element
method; limb loading.

Introduction

The wuse of external fixation devices (EFDs)
for the treatment of open diaphyseal fractures of
the tibia has become the standard, since it enables
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extrafocal fixation of the fracture, is characterized
by low tissue injury and comparative ease of use,
and allows controlling the process of osteogenesis,
implementing corrective, stabilizing, and dynamizing
transformations of the fixation system during
treatment. As a result, there are many modifications
of EFDs, which can be divided into two main groups.
The first group involves unilateral constructions
of EFDs, which are quite simple to use but have
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limited fixation capabilities and are intended only
for temporary stabilization of fragments with their
subsequent replacement with another method of
osteosynthesis [1]. At the same time, the second
group of EFDs is characterized by significantly
greater rigidity, since it there is a bilateral fixation
of the device. This group mainly includes EFDs with
annular and semi-annular external supports, for
which through-hole drilling with two-sided fixation
of spokes or rods is provided [2]. Such rigid devices
can be used as the main final external method of
osteosynthesis in cases where, for various reasons,
contraindications to internal osteosynthesis arise [3].

Based on experimental and clinical studies,
the effect of interfragmentary movement (IFM) of
fragments on the process of bone healing, which
is known to regulate mechanically induced tissue
differentiation, has been revealed. At the same time,
the range of IFM depends on both the magnitude of
limb loading during treatment and the rigidity of the
EFD - the mechanical behavior of the system «External
Fixation Device — Bone». Excessive loading may
lead to hypertrophic nonunion, whereas excessive
rigidity of the EFD can cause bone tissue hypotrophy.
Therefore, it is significant to develop such an EFD
design that would provide optimal rigidity of the
system «External Fixation Device — Bone», ensuring
controlled limb loading with an appropriate range of
IFM [4].

The intensity of bone regeneration during
fracture healing and the safe amount of load cannot
be objectively measured in clinical settings, as well
as the type and extent of mechanical reaction that
cause various tissue processes with intramembranous
or endochondral ossification. However, the above
quantities can be calculated using the Finite Element
Method (FEM). Thus, the mechanical behaviour of
the system «External Fixation Device — Bone» and its
stability can be assessed quantitatively.

The objective of this work was to study the
behaviour of the proposed «External Fixation Device
- Bone» system at the stages of bone regeneration in
the diaphyseal fracture of the tibia in the postoperative
period after osteosynthesis.

Material and Methods

Simulation computer modeling was carried out,
with development of the semi-full-scale prototype of
the bone fragments fixation system «External Fixation
Device — Tibia» (Fig. 1). 3D solid models of the tibia
(Fig. 2) and the EFD (Fig. 3) were created using the
SolidWorks software package (Dassault, France).

The EFD model with a rigid configuration for the
final treatment of the diaphyseal fracture of the tibia
with the possibility of a controlled load on the limb
and dynamization of the system was used in the study.
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The proposed EFD consisted of 4 semi-rings (160
mm), 9 connecting beams (150 mm), two through
pins (5 mm), 2 spongiosus screws (5 mm), 2 cortical
screws (5 mm), 6 clamps, 2 cantilever supports for
fixing the rods, and 36 nuts (Fig. 1). All components
of the EDF were made of AISI320 stainless steel. Four
semi-rings were connected to each other by 9 beams
passed through holes in the semi-rings and fixed with
nuts. The beams were placed between the semi-rings
by three units. In addition, two additional cantilever
supports were used, connected to the proximal and
distal semi-rings with bolts. All semi-rings were
located in the axial plane [5].

Two through pins were passed through the
epimetaphysis of the tibia in the coronal plane, at the
distance of 2-3 c¢cm from the articular surface. Two
cortical screws were passed through the canals in the
tibia at the distance of 3-4 cm from the fracture line.
The remaining two unilateral spongiosis screws (2)
were drawn in the sagittal plane through the canals
in the epimetaphyseal area (Fig. 1).

il

Fig. 1. Semi-full-scale prototype of the system
«External Fixation Device — Tibia».

Anatomical and anthropometric data, closely
approximating real conditions, were taken into
account to develop the computer model. The cross-
sectional model of the tibia included cortical bone,
spongy bone, and bone marrow (Fig. 2).

Fig. 2. Solid 3D model of the tibia
and its cross-section
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Solid models of the tibia and the EFD were
assembled into a single system of bone fixation
elements, where the tibial oblique fracture with an
interfragmentary diastasis of 2 mm was created in
the middle third of the diaphysis (Fig. 3). 3D model
of the system «External Fixation Device - Tibia» was
imported into the ANSYS Workbench Mechanical
(R2020, ANSYS, Inc.) for further finite element
analysis of its stress-strain state (8SS). Depending
on the stage of bone regenerate formation in the
postoperative period, the interfragmentary space was
filled with the appropriate tissue using its mechanical
properties (Table 1) obtained from the literature

[6-8].

Fig. 3. Tibial diaphyseal oblique fracture
fragments fixation in the EFD.

At the next stage, a finite element mesh of the tibial
fracture fragments fixation system was generated. It
consisted of 589,237 nodes and 332,270 elements,
providing sufficient accuracy for calculations (Fig. 4).
Linear tetrahedron finite elements with dimensions
that did not exceed 1 mm predominated. In the
most important transition areas of the model, with
different mechanical properties, the finite element
mesh was thickened to improve the accuracy of
calculations. Discretization was performed with the
elements which are sufficiently small, so reducing the
size of the element to an acceptable level provides
the necessary detail of the design model and ensures
more reliable results.

00 50,00 0000(mmi

o

15,00 750

Fig. 4. Finite element mesh.
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Table Ne1
Physical properties of materials
Young’s
Material type | modulus, | Poisson’s ratio IFM,
MPa
Granulation o
tissue 1 (0] 017 &
Fibrous tissue 2[6,7] 0.17 10
Cartilaginous
tssue 10[6,7] 0.17 10
Spongious
bone tissue 500 028 5
Stiff callus 0,000 [7, 8] 0.3 -
Cortical bone
tissue 20,000 [7, 8] 0.3 2
Medical steel 200,000 0.3

Boundary conditions and loading applications.
The interface between the bone fragments and
screws were modelled as a bonded contact condition,
whereas the contact between the metal elements
and bone fragments was specified as frictionless.
Frictionless contacts were also specified between
bone fragments. Screw threads were omitted from
the models to simplify finite element analysis. A
mesh convergence analysis was conducted to ensure
solution convergence. Models were subjected to
idealized loads representing a pseudo-static single-
leg stance (100% body weight [BW] 800N), with
force applied through the tibial plateau (B), directed
distally along the mechanical axis of the tibia. The
distal end of the tibia was fixed, while a force of
800N was applied to the proximal tibial surface in
1 sec with free motion. All finite element analyses
were completed in the same boundary and loading
conditions (Fig. 5).

A: Static Structural
‘Static Structural
Time: 1, 5

‘I'
4
[&] Fixed Support
Force: 800, N

S ]

Q00

50,00 150,00

Fig. 5. Boundary conditions and loading applications.
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Interfragmentary movement is taken as a criterion
for the stability of fragment fixation [9]. The term
«stability» is used in the study according to its use
in clinical practice to define the displacement of
fracture surfaces as a function of loading. With
interfragmentary compression of fragments involved
in the contact, their displacement is not observed,
which indicates the absolute stability of fixation.
The surfaces of fractures, which were fixed during
osteosynthesis without the use of compression,
are subject to interfragmentary displacement. It
is proportional to the applied load and inversely
proportional to the stiffness of the tissue in the
interfragmentaryarea [10]. At the same time, according
to the literature, stimulation of osteogenesis occurs
with deformation of the soft tissue callus in the
range of 5-10% of the size of the interfragmentary
space and decreases to 1-2% in the later stages of
bone remodelling at the fracture site. IFM at different
stages of callus formation, depending on the type of
tissue in the interfragmentary area, should not exceed
10% [11-13].

Quantitative assessment of interfragmentary
movements under body weight load was carried
out using the FEM with analysis of Directional
Deformations in the interfragmentary space along
the X-, Y-, and Z-axes (Fig. 5). Calculations of the
possible ultimate loading on the bone regenerate for
each stage of callus formation were performed based
on the IFM under the influence of compression load
that allowed up to 10% for granulation and fibrous
tissue, 5% for cartilage tissue, and 2% for stiff callus
(9, 10, 13, 14].
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W uth e e T

Fig. 6. Location of the X-, Y-, and
Z-axes along the fracture plane for Directional
Deformations calculations.

Validation of the FEM was carried out by
mechanical loading of a semi-natural model of
the «External Fixation Device — Bone» system in a
universal testing machine Inspekt Solo 2.5 (Hegewald
& Peschke, Germany), with registration of force
and displacement data on a peripheral computer
software. Instead of the tibia, a beech billet of the
corresponding diameter was used, which in terms of
mechanical properties is as close as possible to the
properties of bone (Fig. 7). The beech billet was fixed
using aluminium sockets mounted on its proximal
and distal ends, with free moment under compression
force of VI=1 mm/min.
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Fig. 7. Mechanical loading of a semi-natural model in a universal testing machine.




Results

The obtained values of Directional Deformations
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Table Ne2
Directional Deformations (mm) for each tissue
type in the interfragmentary area in the direction

in X, Y and Z axes for each type of tissue in the of the X-, Y-, and Z-axes
interfragmentary space, depending on the stage X |y lz | x|y ]|z [IEM%
of callus formation, are presented in Figure 8, and mm %

their correlation with the permissible values of Granulation

[FM is presented in Table 2. %)hc dimensions of the Tissue 098|158 | 1151490 56 | 52| 10
interfragmentary space are as follows: 2 mm in the Fibrous tissue | 082142 (085|410 51|39 | 10
direction of the X-axis, 28 mm in the direction of Cartilaginous

the Y-axis, and 22 mm in the direction of the Z-axis. tissue 04110751034 205 27 | 15 5
Relgtlve to these yalues, D1rect1opal Deform.auons Stiffcallis 1003 | 0041005 ] 15 | 04 | 02 5
in % were determined for each tissue type in the

interfragmentary area in the direction of the X-, Y-, Inte;égalcgerr;;rétaw 2| 28| 22

and Z-axes (Table 2).
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Fig. 8. Directional Deformations of the interfragmentary diastasis along
the fracture plane in the direction of the X-, Y-, and Z-axes.
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Based on the data obtained in simulation by the
FEM, the values of possible ultimate limb loading,
expressed as a percentage of body weight, were
determined for different stages of callus formation
(Table 3). The minimum value of Directional
Deformations (X, Y, and Z) along the fracture plane
in the interfragmentary area was selected as the basis
for calculating the possible ultimate load for each
type of callus tissue.

Table Ne3
Possible ultimate load calculation
for each type of callus tissue

Possible ultimate load calcula- Possible

tion in the direction of axis, N| Mini- | ultimate

mum |loadin %

X Y Z value, N | of body

weight
Granu-

lation 1633 | 14177 | 15304 | 1633 20
tissue
Fibrous

tissue 195.1 15775 | 20706 | 195.1 24
Carti-

laginous | 195.1 14933 | 25882 | 1951 24
tissue

el 10667 | 11,2000 | 70400 | 10667 | 133

The obtained values of the Total Deformations
of the semi-natural model of the «External Fixation
Device — Bone» system in the universal testing
machine under a compression load of 800N (body
weight) were 5.17 mm, which fully corresponds to
the Total Deformations of the FEM of the «External
Fixation Device — Bone» under similar conditions —
5.21 mm (Fig. 9).

I Transient Structural
Total Deformation
Type: Total Deformation |k

Unit: mm
Time: 1 (Unconverged) s

5,21
5,0681
44346
3,801
3,1676
2,5341
1,9005
1,267
0,63351
0 Min

Fig. 9. Total Deformations of the FEM of the
«External Fixation Device — Bone» under
compression load of 800N.
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Discussion

Based on the obtained data on the possible
ultimate load on the limb for various stages of
callus formation, recommendations for developing
an appropriate rehabilitation program have been
proposed. It is advisable to add a controlled load
on the limb using floor scales to the rehabilitation
program for the treatment of diaphyseal fractures in
the EFD with the proposed composition. Fractures
treated with early loading heal almost twice as fast
as with other approaches [15, 16]. In the absence of
complications, mechanical training of the callus can
be started from the first week of the postoperative
period. The decision to start the limb loading is made
exclusively by the surgeon, taking into account the
influence of the following factors: the complexity of
the fracture, the outcome of the surgery in terms of
the reliability of the reposition of bone fragments,
the achieved stability of fixation, the composition
of the EFD, the patient’s body mass index, age, bone
quality (osteoporosis), the presence of cognitive
impairment, the level of mobility before the fracture,
and the patient’s compliance - the willingness to
follow the doctor’s recommendations for treatment.
Any deviations from the normal course of reparative
osteogenesis may be a factor in revising the tactics of
rehabilitation treatment for this category of patients.

Computer simulation of the fixation capabilities
of the proposed EFD demonstrated that its rigidity
is sufficient to ensure early limb loading in the range
of 20 - 24% of body weight from the first days of
the granulation and cartilaginous tissues regenerate
formation. Faster consolidation of the fibula (5-6
weeks) can shorten the duration of physical therapy
measures with a controlled load on the operated
limb in the EFD and provide the opportunity to
increase its level at the stages of callus formation.
As a result, the value of the limb loading can reach
up to 50% of the body weight (double-leg stance)
after 6 weeks of treatment. Later, when stiff callus is
formed around the fracture (8-17 weeks), the load on
the limb can reach 130% of the body weight, which
will allow the patient to move without additional
support [4]. Considering the obtained data, the EFD
in the proposed composition allows it to be used
as a final method of treatment and to carry out
effective conversion, preventing the occurrence of
complications. Recommendations are provided with
a certain margin of safety.

All measures with loading on an operated limb are
supervised by an orthopedic surgeon; the patient’s
condition, the state of bone fragments, the integrity
of the EFD components, and the changes on the
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repeated radiograms undergo constant monitoring.
The tactics and modes of rehabilitation protocol
using controlled limb loading can be influenced by
the size of the diastasis between the bone fragments,
the type of fracture (oblique, transverse, or spiral),
and the EFD composition.

Conclusions

The study suggests that in diaphyseal fractures
of the tibia after osteosynthesis in the EFD, an early
operated limb loading allows for «training» of callus
formation. With fixation of an oblique diaphyseal
fracture of the tibia with an interfragmentary diastasis
of 2 mm in the proposed EFD, the limb loading should
not exceed 20% of the body weight at the stage of
granulation and fibrous tissue formation, 24% for
the cartilaginous tissue stage, and 133% for the stiff
callus stage. At the stage of callus transformation into
the cortical bone, gradual dismantling of the EFD is
possible. These mathematical calculations can help
surgeons in providing more precise recommendations
to patients regarding optimal limb loading regimens
during rehabilitation treatment of tibial fractures in
the EFD. Further studies of the maximum possible
ultimate loading could form the basis for future
prospective randomized studies, which in turn
would guide the development of updated clinical
recommendations.
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bioMexaHiYyHHMH aHaNi3 MOBEAIiHKH KOHCTPYKHii «A3®-kicTKa» Ha
eranax (OpMyBaHHA KiCTKOBOIO pereHepary aiadizapHoro mepemromy
BEJIMKOTOMiTKOBOI KiCTKH

Jasapes 1A', Padomcoxuti O.A.,> Puxcxoe b.C.%, Schultheiss U.,! Dendorfer S.,’
Cxuban M.B.!

ICxionobasapcokuii yHisepcumem npurxiaonux nayx, Hinewuurna, Pezencoype
‘HYO3 Yipainu imeni [1.J] Hlynuxa, Yxpaina, Kuig

Pe3stome. 3acmocysanns anapamis 308Hiunb0i pirxcayii (A3D) 0ans niKysanns dia-
pizaprux neperomie Kicmox 20MiAKyu cmano cmanoapmom. Ipu ybomy nepesaicra
Oinvuicms moougpixayiti A3Q mae nedocmamuio puionicms. Omauce nocmae Heoo-
Xionicmo 6 po3po6w’ maxoi koncmpyxyii A3D, axa 6 moana 3a0e3neuumu PanHe Ha-
BAHMANCCHNA KINUIBKU NPU ONMUMANGHOM) 00CA3I MmcgﬁpameHmapﬁoeo Dyxy. Jo-
MUHHOI0 NPOOIEMON € HEOOXIOHICNb BUSHAMCHHA MEXAHIYHOL MIUHOCI KICIMK08020
Dezenepamy nio uac 3a20€HHA NEPeNOMY, AKY HeMOMIUBO 00'€EKMUBHO SUMIPAMU 6
KAIHIUHUX YMo8ax. IIpome guiyesasnaveni 6eauduny MOMKIUBO PO3Paxysami 3a 00-
nomo2010 memooy Kinyeeux eremenmié (FEM). Memotw pobomu CMAan0 SUSHAMEHNA
Memooom cxinuennux enemermie (MCE) Giomexaniunoi nogeoinKu 3anponorosanoi
Konempykyii «A3D-6enuK020MinKo6a Kicmka» Ha emanax Gopmysanus Kicmioeo2o
pezenepamy 3a ymoeu 1020 Haganmadxcenus 6azor mina. Mamepiaru ma memoou
oocaioxncenna. Iposeoeno imimauitine Komnomepne Mooeno8ants, na nouamro60-
MY emani 4K020 CMEOPeHO HAnieHAMYPHUL NPOMOMUN cucmemu QYiKcayii Kicmkosux
ppazmenmis «A3P—-6eauK020minkosa Kicmxa». Ha 11020 0CHO8i, HACMYNHUM KDOKOM,
0y10 cmeopenns 3acodamu npozpamnoz2o naxemy SolidWorks (Dassault, France) meep-
dominorux 3D modenetl eenuro20minkogoi kicmxu (BIK) ma A3D. ¥V pobomi europuc-
mano xoncmpyxyiro A3Q axa cknadaemocs i3 4 wanisxineys (160mm), 9 360Hy0OYUX
6anox (150 mm), 060X HACKPISHUX CIMEPICHIB (S MM), 2 CNOH2IOIHUX CMEPICHIE (5MM),
2 KopmuxansHux cmepicie (5 mm), 6 3amxis. Bei xomnonenmu A3Q sukonami 3 He-
pacasitouoi cmani AISI320. Pe3yasmamu 00caioycenna ma ix 0062080penna. Ii-
mayiiine Komnomeprne Mo0es08aAnHA PIKCaAyIiHUX MOIIUBOCMEN 3aNPONOHOBAN020
A3D noxasano, wo 11020 puzionicms 0ocmamms 024 3adesnewenis 0030641020 Ha-
BANHMANCCHHA YUKOONeHOT KinyieKu 6 mexcax 20 — 24 % eazu mina we 3 nepuiux omnie
YMBOPEHHA 2DAHYIAYIANO - XPAU06020 pezenepamy. HeoOXiono epaxysamu o ono-
DHa PYHKYIA MANO20MINKOBOT KICIKU BIOHOBAIOEMbCA BIICe wepe3 5 — 6 MUNCHI8 nicas
it 3poujenna i ckraoae npubauno 17 — 30% eazu mina. Omuce 3a2anrom 00306ane Ha-
BAHMANCCHHA KIHYIBKL MONCe caeHymu 50% eazu mina 8xce nicis 6 muxcHie aiKyear-
HA. Y n00ansuomy, Koau ymeoprocmuscs 3pina Kicmxosa mxanumnd Haekoai0 nepenomy,
natacmimwe npomazom 8 - 17 muicHie, Hasanmaicenns na Kinyiexy moxce CKaaoamu
130% eaeu mina, wo 3abesneuye pyx nauyienma 0e3 000amxo6oi onopu. Bucnogox.
IIpogedene imimauiiine Komn’romepne MoOeMOBANH 0AE MOIIUBICING BUSHAMUMU
N0BEOIHKY OIOMeXAHINH020 Cepedosuwa 3anpononoeanoi cucmemu A3P-kicmka ma
0036015€ 6CMANOBUMU 00CA2 HABAMMANCCHHA KIHYIBKU ) npoueci po3pooKu HaAyKo-
80 002DYHMOBAHOI Deabinimayitinoi npozpamu 0a% CMEOPEHHA ONMUMASLHUX VMO
3pouerma neperomy. 3anpononosand KoHcmpyxuyia A3D moxce 3acmocosy8amiucs 04
0CMamoywn020 JKyeanua oiagizaprux neperomie BIK ma nepedbauae moraueicmo
Dpannb020 Hasarwmaxicenns cucmemu A3D-Kicmra.

Knouoegi croea: nepenom diaghysy Kicmox 2ominku, anapam 308Hiunsoi gikcayii,
MEMO0 KIHYeBUX eNeMeHMIB, HABAHMANCHHA KIHUIBKU.
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XapakrepucTuka (paoTyr040ro creria
Y HOCTPAXKAAIHX 3 IMOTITPABMOIO

Tanacienxo ILB. "™, [yp’ee C.0.7, Koganuumm 1.5

Pestome. Bcmyn. Tepmin «<naasaiovuuti cy2no0» no3Haude 2pyny Yukooxems, o
Xapaxmepusyromsca inCuLameParoHuMi neperomam Kicmox 3 0oox 00xie cyznooa,
AKI, MAKUM YUHOM, N030a46eHI 36’A3KY 3i ckenemom. Memoro Hawoi pobomu 0Y10
BUSHAYCHHA KMHIKO-HO30210214HOT XADAKMEPUCUKY NOCMPANCOANUX 3 PAOMYI0-
YYUM CME2HOM Md NOJMPAMo0 ma ii 6NAUEY HA BUOID AIKYBAHHA NAUIEHMIE i€l
kameeopii. Mamepianu i memoou. Y pobomi nposeoeruli anani 1iKyeanns 77 6u-
NAOKU INCUNAMEPATOHUX NEPEIOMIE cmezHa 6 pe3yavmami norimpaemu. layienmu
JAKYBANUCH ) GI00LNeHH] nosimpaemu Kuiscokoi micbkoi KAiniunoi iKaphi meuoxoi
Meounnoi donomozu y nepiod 2014-2023 poxu ma 6ionogiodanu Kpumepiam iooopy
00 HAW020 00CiONcerHs. Pe3yavmamu. Cepeo nauienmie npoeeoerno2o 00Ci0NeHHA
0ci6 vonosiuoi cmami 6y10 55 (71,4%), oci6 winouoi cmami 8ionosiono 22 (28,0%).
Y 6cix nayienmie npuuunoio Gaomynuo20 cmezna 0yad MAIKKAG BUCOKOCHep2emuyHa
mpaema. Ceped nayieumis macugy 0ocrionenns y 46 (59,7%) eunaoxax npusuror
mpasmysanns 0ya0 ATIL y 27 (35,1%) nocmpanxcoanrux nputunor mpasmu 0ya0 na-
Oinna 3 eucomu, a 'y 4 (5,2%) — xpuminanrsna mpaema. Ipamuil yoap 0y6 mexamis-
MOM MPABMU Y 6CIX NOCMPaxcoarux. Cepeo nayichmie 3 noMmpaemorn Hauacmiue
BUABTANUCH NPOCE Nepesomu 8epmar02080i sanadunu muny C (47,4%) i B (36,8%),
nepenomu nepednsoi cminku muny B (60,0%) ma 3aouvoi cminku muny B (53,8%) ma
C (38,5%). 3a pesyromamamu ananizy neperomie cmezna y nocmpanrxcoarux 3 @uo-
Myouum cmezHom ma noMmpasmoI0 BUAGLEHO, WO HAlaAcmiue NnouKoOIy8aecs
oiagisapnuil 6i00in cmezna — y 53,2% macugy 00CHOHeHHs, NPUMOMY NPeBaANI06aAs
B-mun nepenromy (58,5%). Howiko0xrenms npoKCUMAaIsHo20 6i00iny cmezna 6UL6A-
AuUch Y 40,3% nocmpancoanux, 00Hax Haiuacmiuwe 0Ya0 0iazHoCmo8ano A-mun ybozo
nepenomy (41,9%). Buchoéxu. [Ipogedenuti ananiy KuiHiKo-1H030102i4H0i Xapaxme-
pucmuxu Gaomyou020 cmezna y nayicHmie 3 NOJMPAsMOo10 6KA3YE Ha HEOOXIOHICMb
Do3pobKU ma 6nposadscernns Ho8oi Oinbll AdAnMoBaAHOl KAACUDIKAYIT MAKUX NOUL-
KOOXCeHb Y NOCMPANCOANUX 3 NOTMPABMOTO.

Knouoegi cnoea: nonimpaema, nocmpancoani, paomyoue cmezno, Kiacupixayis

Beryn

Beryn

3a ganumu BOO3J neTanbHICTh Biff TPABM 3a1IMA€
3-€ micle 32 4acTOTOIO IiC/IA CEPLeBO-CYAUHHUX Ta
OHKOJIOTTYHUX 34XBOPIOBAHDb, i Ma€ TEHAEHIIO [0
3pocranHd. CMEPTHICTD IIPU MOEAHAHIN TPABMi B 3a-
JIEKHOCTI Bifl TAKKOCTI i KIIBKOCTi YIIKOJXKEHb Op-
rauiB gocsrae 50-60% i 3avimae mepimie micie cepes
npuuuH cMepri oci6 1o 40 pokis. Ha xaib, AKiCTb
HAQ/JAaHHA MEJUYHOI JONOMOIU MOCTPAXKAAIUM 3 II0-

X Tanacienxo I1.B., radix.vn@ukr.net

!Binnuypkuil Hayionanshuli meouunuti ynisepcumem im. ML Iupozoea,
Ypaina, Binnuys

213 YKpaincokuii HayKo8O-NPAKMUMHUL UEHMD eKcmpenoi meouyroi 00no-
mozu ma meouruny kamacmpogp MO3 Vipainuw, Yipaina, Kuig

SKHIT dopodoupra LU [opoooybioi micokoi paou, Yipaina, [0podox
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JICUCTEMHUMH TA TOJIOPraHHUMU IOUMKOKECHHAMU
€ HEJZOCTATHBOIO IPO IO CBiJYUTb JOCUTb BEIHKA
JICTAJIbHICTD AKa B YKpAiHi 3HAYHO BHUINA HDK Y PO3-
BUHYTUX KpaiHaX 3axifHoi €Bponu. Y CTPyKTypi Cy-
YAaCHOI'O TPABMATU3MY YaCTOTA TAXKKOI MOEAHAHOI
TpaBMu (HOJiTpaBMu) CTaHoBUTh 10-12 %, yacrka
MOIIKO/KEHb TA30BOT AIIAHKM TA CTETHA MPH I[bOMY
criocrepiraerscd y 20-37 sunazgkax xa 100 000 nace-
JeHHA 32 piK. TpaBMAaTUYHUIT MIOK 3yCTpidaeTscd y 40
— 60% MOCTPAKAAIUX 3 MOMTPABMOIO, i € OCHOBHOIO
NPUYUHOI0 cMepTi [IpUYMHAMU IOKOBOI'O CTAHY €
rOCTpa KPOBOBTPATA, IiMIOKCifA, JUCPYHKIIA MOLIKO-
JUKEHUX OpraHiB, KUpoBa eM60mid [1].

Tepmin (proTyrounst Cyrno6 MO3HAYAE TPYIy
VIIKO/UKEHD, 110 XaPAKTEPUIYIOTHCA iICUIATEPAIbHU-
MU IIEPENOMAMH KiCTOK 3 060X OOKiB Cyrn064, AKi Ta-
KMM 4MHOM, I0304BJI€EHI 3B'43Ky 3i cKeneToM. Tepmin




«pnoTyo4e CTErHo» Brepume OyB BUKOPUCTAHHI Y
1992 poui Liebergall Ta 1oro xoneramu s 1M0o3Ha-
YEeHHA KOMOiHAIil IEPEIOMiB TA30BOrO Kilblg a60
BEPTIIOKHOI KiCTKM Ta iICHIATEPAIbHUX MEPEIOMIB
CTETHOBOI KiCTKH , IO BKJIIOYAIOTH IIUIKY, BEPTIIIOT
Ta/200 Aiais . IncunatepanbHUi IEPESOMU CTETHA
3 MEPEJOMOM IIUIKN CTEIHOBOI KiCTKH, MiXKBEPT/IIO-
FOBUM IIEPEIOMOM i IEPesIOMOM KYJIbLIOBOI 3aajiu-
HU € CEPHO3HOI0 TPABMOIO, AKA 3a3BMYAN BUHUKAE
IiC/Ig  BUCOKOCHEPreTUYHOI TPaBMU. JJOPOKHBO-
TPAHCIOPTHI IPUTOAM Ta MAAIHHA € IOMUPEHUMU
NPUYMHAMK TAKUX CKIAZHUX TPaBM [9]. 32 JaHUMU
Hardy BM, et al. (2022) y nanieHTiB 3 MHOKMHHUMU
TPaBMAMHU YPAKECHHA OMNOPHO-PYXOBOI'O amapary €
HAUMOMUPEHIMUM YPAKEHHAM i MaVKe 3aBXKAU BU-
Marae XipypriuHoro JiKyBaHHA, i TaKi MaLi€HTH YACTO
CTUKAIOTBCA 3 IPO6JEMAMU (PYHKIIOHAIBLHOTO IIPOT-
HO3Y Ta AKOCTI KUTTH [7].

Ha cpborofHimHin feHb y JOCTYIIHIN JiTepaTypi MU
HE 3HANIUIM 3araJbHOIPUIHATOI iH(pOpMaNii Mmoo
Kracu@ikanii mocTpakganux 3 (QAOTYIOYMMHU Iepe-
JIOMaMH CTErHa Ta IOMITPABMOIO. BifCyTHIN 4iTKnit
POTOKOJ HAJAHHA MEAUYHOI JOMOMOIU IMOJiOHUM
HOCTPAXKAAIUM, 110 TIPU3BOJUTD 10 BUHUKHEHHA Be-
JIMKOT KIIBKOCTI YCKIAJHEHD AK Y PAHHIN TaK iy 13-
Hill TEpMiH micd XipypriyHoro nikyBaHHs.

Meroo Hamoi poboTu 6yn0 BU3HAYEHHA KIiHi-
KO-HO30JIOI1YHOI XdPAKTEPUCTUKK MOCTPAKAAINX 3
(IOTYIOUMM CTETHOM T4 HOJITPABMOIO T4 {i BIUIUBY
Ha BUOIp JNiKyBAHHA NALi€HTIB 1€l KaTeropii.

Marepianu i meTonu

Y poboTi IpOBEIEHUN AHAi3 JTiKYBAHHA 77 BUIIA/-
KU {ICUIATEPANBbHUX MEPEIOMIB CTEIHA B PE3YNbTaTi
nojirpasmu. IlanienTu JiKyBaauch y BiffiIeHH 110-
niTpaBMy KniBCbKOI MiChKOI KIiHIYHOI JiKapHi MBUJ-
KOi Mean4HOi gonomoru y nepiog 2014-2023 poxu
T4 BifOBIZANN KPUTEPiAM BiIOOPY 4O HAWOIO JJOC-
nifpkeHHA. KpuTepiamu Bigoopy cayrysaiu:

1. Bix crapme 18 poxis;

2. HagBHicTp y manieHTa (IOTYI09OIO NEPEIOMY
CTETHA;

3. HagBHICTb y MOCTPAXKAAIONO IOJITPABMU 3
OLHKOIO 32 mKanow ISS 6inpme 18 6anis

Bix namienTis xonusascd Bif 18 10 75 pokiB iy
CEpEeTHbOMY CTAHOBUB 37,2+5 5 POKIB.

CratuctuvyHa 06POOKA IMPOBOJUIACH 34 JOIOMO-
rol0 HENapaMeTPUYHOI METOAUKU. Bpaxosyoun 4u-
CENBHICTh O3HAK, MO AHATI3YIOTHCA T4 HEOOXiHICTDH
340€31eYEeHHA OJHOMAHITHOCT] PE3YJAbTATUBHUX IO-
KA3HUKIB /i1 3[{CHCHHA KOPEKTHOI'O MOPIiBHAHHA,
HaMH Oy/1a 06paHa METOANKA 0OpaxyBaHHA Koeii-
€HTY IOMiXOPUYHOTO IIOKA3HUKA 3B’A3KY, 3AIIPOIIOHO-
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Bana K. [lipconom. Po3paxoBani 3HaYE€HHA KPUTEPIiIO
Biporignocti Ilipcona mMOPiBHIOBANNUCA 3 KPUTUYHHU-
MM 3HAYEHHAMM HOro B Tab6munax CHelexopa i3 3a-
CTOCYBAHHAM OOCATY IIOMUJIKU B 5% T4 CTYIEHIO BOJI
(K=1), mo o6yMOBI€HE BIIMBOM 3dKOHY JIi3’IOHKILii,
K 11€ BK€ OYJI0 HABE/ICHE BUIIE. AHAJI3 3B’I3KY O3HAK
TIOIKO/KEHHA KiCTKOBOI'O CKEJIETY Y MOCTPAXKAAIUX
3 MOJITPABMOIO, 11O MPOBOAUBCA 32 JJAHOIO METOJU-
KOIO, I03BOJIUB YHi(DiKyBATU PE3YIBTATH CTATUCTUY-
HOT'O aHAJIi3y T4 320€3MEUYUTU KOPEKTHE ITOPIBHAHHA
i3 30CTOCYBAHHAM 34KOHIB (DOPMANBHOT JIOTIKHU.

PesynpraTu

Cepen maiieHTiB AAHOTO JOCHIKEHHA OCi6 4o-
n0Bivoi crari 6yno 55 (71,4%), oci6 xiHovoi crari
BiIMOBiAHO 22 (28,6%). V BCIX MAIi€HTIB IPUYMHOIO
(broTyI040T0 CTerHa Oyna TAKKA BUCOKOEHEPIETHY-
Ha TpasMa. Cepeji MALi€HTiB MACUBY JOCTIKEHHA
46 (59,7%) BHUIAKAX TPUINHOIO TPABMYBAHHS 6YIO
OTILV 27 (35,1%) nOCTpAXKAANUX IPUYMHOIO TPABMHU
Oys10 majiHHA 3 BUCOTH, 4 y 4 (5,2%) — KpUMiHANIbHA
Tpasma. [Ipamuit yaap OyB MEXaHi3MOM TPABMH Y BCiX
HOCTPAKIATNX.

32 TUIIOM TPaBMU MACUB JOCI/KEHHA PO3NOJi-
JIABCA TAKUM YUHOM: TIEPEJIOM TUIY A (CTETHOBA KiCT-
K4 + T430B€ Kilble) Oy/I10 BUABIEHO Y 5 BUIAJKAX, [0
CTAaHOBUJIO 0,5% MacuBy crocrepexeHHs. V 45 mo-
CTPAKAINAX OYJI0 BUABJIEHO THUII B (CTErHOBA KiCTKA
+ BEPTIIOrOBA 3AMA/IMHA), IO CTAHOBUIO 58,4% Ma-
CHUBY CIIOCTEPEXEHH, a Y 27 (35,1%) nepenomu Tuiy
C (cTerHosa KiCTKa + BEPTIIOrOBa 3a1a/{UHA + TA30B€
KiznpIe).

Jlig KniHiKO-HO30JI0T{4HOT XaPAKTEPUCTUKH MaLli-
€HTIB 3 MJIABAIOYUM CTETHOM Y HAIMOMY AOCIiKEHH]
Oys1a BUKOPUCTAHA KIACU(DiKaILig IepenoMiB BEPTIIIO-
roBoi 3anajuHu 3a Judet — Letournel, Aka Ha Hamy
JYMKY, HAlO1IbII 4IEKBATHO OL[iHIOE TIEPENIOMH V 11i
Ainguui [9]. Peayabratyu ananisy HasejeHi y rabmuni 1.

32 JAHMMU AHAJi3y PO3IOJINTY NEPENTOMiB BEpT-
JIOTOBOI 3AIAJMHU Y IOCTPAKAAINX 3 (PIOTYIOUUM
CTE'HOM T4 HNOJITPaBMOIO 32 Kiacudikauico Judet
— Letournel npeBamoBaIM INPOCTi NEPEIOMH, IO
Oyno BUABIEHO y 24,7% MACHBY CIOCTEPEKECHHH.
Cepel IPOCTUX MEPENOMIB Y IOCTPAKAAIUX HA-
yacrile BUABIAIUCH IEPEIOMHU TUIy B, mo crocre-
piranocs y 47,4% nanienris niei koropru. Ilepenom
IepeJHbOI CTIHKY BEPTIIOrOBOT 3aMa/JUHU BifiMi4aBCs
y 19,5% nocrpaxpanux. Y 1iei Koroptu nanieHTis y
00,05 BHUMAJKiB 6y/MO JiarHOCTOBAHO MEPEIOM THUITY
B. IlepesoM 32/iHbOI CTiHKM GYB BHsABIEHUH y 16,9%
NOCTPAXKIANNX 1 Y JaHill KOropTi TaKOX HanyacTiie
BUABJIUIACH NIepeioMu TuIy B — 53,8% Bumnajxis.

[TOmKO/KEHHS TIEPEHBOT KONTOHU OYJI0 BUABIEHO
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Tabauya Nel

AHATi3 PO3MOALTY IEPEIOMiB BEPTIIOIOBOL 3AIIAIUHH Y MOCTPAKIATHX 3 IVIABAOIUM
CTETHOM Ta MOJTPaBMOIO 32 K1acu@ikaniero Judet — Letournel

KiIbKICTb OCTPAKIAINX
Tun nepenomy A B C
a0cC. % Ri a0cC. % Ri a0c. % Ri
TIpocrwit 3 158 3 7 36,8 2 9 474 1
Tlepeirst CTiHKa 2 13,3 3 9 60,0 1 4 20,7 2
3aJTHs CTiHKA 1 7,7 3 7 53,8 1 5 38,5 2
TlepeHs KooHa 1 11,1 3 3 333 2 5 55,6 1
Komriekc 0 0 - 4 50,0 1 4 50,0 1
T-nopi6Hui 0 0 - 0 0 - 6 100,0 1
[lepeaHs KOMOHA i 3aHil
Hangn%nepeqﬂnﬁ HCHSCJIOM 0 0 i > 1000 ! 0 0 )
O6uBi KOMOHU 0 0 - 0 0 0 2 100,0 1

y 9 manienHTis, mo CTaHoBUIO 11,7% MacuBy Crocre-
pexennd. Cepeli MalieHTiB i€l KoropTu Hanyacrime
BU3HAUAIUCH nepenomMu Tuny C, mo 6yJ10 BUABIEHO Y
55,0% BUIMAAKIB. JIeuio pijiime BH3HAYABCA KOMILICK-
CHUI IIEPENOM, AKUM OyB BUABICHUN Y 8 IALLi€HTIB,
o0 cTaHoBu10 10,4% BUna/KiB. V MOCTPAKAANINX 11i€]
KOTOPTH IEPEJOMHU TUIY A HE 3yCTPiYaIuCh, A Iepe-
nomu tiny B i C BuABIAIMCh ¥ 50% BUNAIKIB.

[Toctpaxpani 3 T-moAi6GHUM HEPENTOMOM BEPTIIO-
roBOI 3anmajuuu Oyau BUABIEHI y 7,8% MacuBy Ipy-
. 32 JJAHUMHU, IO HABEJEHI B Tabmuni 1, mepeno-
MiB TNy A i B y 1iit koropri BusBneHo He 6ys10. Bei
HNOCTPpAXAaI, mo orpuManu T-moAiOHUI mepeaom
BEPTIIOrOBO1 3anafuHu Manu C-TUI [[bOTO MOMKO/[-
KeHHd. [TOMmMKO/KEHHs IepeHbOI KOJOHU 1 3aHil
HAMIBIIONEPEYHUN IIEPEIOM 3YCTPidanuch JOCUTDH
pinxo i 6yau BusBAeH nume y 0,5% Bunaaxis. Ceper
NOCTPAXKIAIUX 3 TAKUM BU/IOM ITOIIKO/KEHD BEPTIIIO-
rOBO{ 3aMa/JUHU OYJIO Bi/[3HAYEHO BUKIIOUHO B-THI
JAHOIO NOMKOMKeHHA. Harpifme y Macusi JOCTij-
KEHHS 3YCTPIYANINCh MALI€HTH 3 IOUKOJKECHHAMU
000X KOJIOH BEPTIIOIOBOi 3aMaJANHU. TAKUIT BUJ 110-
MKO/KEHb CIIOCTEPiraBcs y 2,6% MaIieHTiB i y BCix
BUIA/IKAX BiAMiu€HO C-TUII IEPETOMY.

I miATBEp/KEHHA JOCTOBIPHOCTI HABEAECHUX

pesyabraris 6yB NPOBEJEHUN IMOJNIXOPUYHUN dHA-
Ji3 32 MeTOAUKOI0 IlipCOHA, OTPUMAHO MOKA3HUKU
B3a€MHOT0 crnonydeHHda ¢2 0,1930, nmonixopuyHuit
nokasHuk 38’43Ky C 0,4022 Ta kpurepint BiporigHoCTi
Ilipcona 14,86. Pe3ynbraTé aHAIi3y HABEICHUX JIa-
HUX CBiJ4aTh, MO MDK BKA3AHUMHU O3HAKAMU iCHYE
IPAMUN TO3UTUBHUN BUPAKEHUN 3B'A30K, 4 BKA3aHI
IOJIOKEHHS 3HAXOJATHCA B MEXKAX 110/ BipOTiIHOCTI
(x? 14,86 > y?st 14,06) (p<0.05).

TakuM 4YMHOM, PE3YIBTATH MPOBEJEHOIO AHANIZY
PO3IOAINTY IIEPEIOMiB BEPTIIOI0BOI 3aM1aIMHU Y ITOCT-
paxpanux 3 GIOTYIOUNUM CTETHOM T4 IOJITPABMOIO 34
knacudikaniero Judet — Letournel cBiguars, mo ce-
pej MalieHTiB 3 MOJIITPABMOIO HAMYACTilIE BUABIA-
nuch npocti nepenomu tuny C (47,4%) i B (36,8%),
nepenomMu nepeanboi crinku tuny B (60,0%) Ta 327-
Hboi cTinkyu TUny B (53,8%) Ta C (38,5%).

Po3mojiin momKoOMKEHb CTETHOBOI KiCTKM 32 Kia-
cudikanico AO/ASIF y macusi JOCTiKEHHA HABE/lE-
HO y Tabnuui 2.

3a pesyabraraMy aHANi3 PO3NOALNY IepeIoMiB
CTETHOBOI KICTKM Y NOCTPAXAAIUX 3 (PIOTYIOUUM
CTETHOM Ta MOJITPABMOK 32 Kinacudixaniero AO/
ASIF BUABIEHO HACTYIHI 0COOmMBOCTI. Tak, Haiu-
gacrime cepej MaLieHTiB 3 PAOTYIOYUM CTETHOM Ta

Tabnuysa Ne2
AHaIi3 PO3NOALTY IEPETOMiB CTETHOBOI KiCTKH Y ITOCTPAXKAATUX
3 IUTABAFOYHMM CTETHOM Ta IOJIiTPaBMOI0 32 K1acu@ikamiero AQ/ASIF
KiZbKiCTb MOCTPAKIAINX
Biptin crerna A B C
a6¢. % Ri a0c. % Ri a6¢. % Ri
Tpoxcumanshmii (31) 13 419 1 7 226 3 11 35,5 2
| Miacpizapmmit (32) | 9 219 24 58,5 1 8 19,5 3
Jlucrabhmit (33) 1 20,0 1 20,0 2 3 60,0 1




NOJITPABMOIO BUAB/AINCH HEPENTOMU JiaizapHOro
By creraa — y 41 BUIAJKY, IO CTAHOBUJIO 53,2%
MaCHBY AocaipKeHHda. Cepell NAli€eHTiB 3 JaHUM TU-
IIOM IIOMKOMKEHHA 32 Kiaacugikauicro AO/ASIF y
58,5% Oyn0 BUABIECHO IOMKO/KEHHA TUIY B, a nmom-
KOJKEeHHA TUIy A i C BUABIAIUCH IPUOIU3HO B OJHA-
KOBiM KiIbKOCTI BUIIQ/IKiB. [IepesoMu IPOKCUMAIbHO-
o Bififliny cTerna 6yau BUABIEHI y 31 mocTpaxmano-
ro, mo craHosuio 40,2% mMacusy pocaifpkeHHd. Hai-
gacrime AiarHoCTyBaaUCh MPOCTi MEPETOMU ITPOKCH-
MAaJIbHOTO BiJiiiy CTE€rHa, mo 6y/10 BUABIEHO Y 41,9%
BUIAJIKIB, Aemo piame nepenomu tuny C y 35,5% i
me pigme nepenomu tuiy B — 22,6% Bunajkis. Haii-
OinpII PifKO cepej MALiEHTiB 3 (PIOTYIOYUM CTETHOM
CIIOCTEPIraauCh MOMKOKEHHA JUCTAIBHOIO Biainy
CTErHOBOI KicTKU. 1lef BU/| MOMKOKEHb OYB BUABIIE-
HUI § 5 TOCTPAKAANUX, MO CTAHOBHIO 6,5% MACHBY
pocnijpkennd. Cepeji IUX NOCTPaXAaInX Hadacrime
BU3HAYMJIOCH NOMKO/KEHHA TUIly C.

g miATBEp/KEHHA JOCTOBIPHOCTI HABEAEHUX
pesyabTariB OyB NPOBEJEHUN IMONIXOPUYHUN dHA-
Ji3 32 MeTOAMKOIO IlipcOoHA, OTPUMAHO MOKA3HUKU
B3aeMHOI0 crnoaydeHus ¢2 0,4298, nonixopuuHun
noKa3HuK 38’13Ky C 0,5482 Ta KpuTepiit BiporigHocri
ITlipcona 14,86. PesynbraTé aHanizy HaBEJCHUX /1a-
HUX CBif4aTh, O MiX BKA3aHUMU O3HAKAMU iCHYE
OPAMUN O3UTUBHUN BUPAKCHUIN 3B'430K, 4 BKA3aHi
IIOJIOKEHHA 3HAXOAATLCA B MEKAX 101 BipOIiAHOCTI
(x> 33,86 > y2st 6,0) (p<0,05).

TakuM YMHOM pE3YNbTATH IPOBEAECHOTO AHANIZY
IEPENIOMIB CTETHA Y HOCTPAKAAIUX 3 (PIOTYIOUUM
CTETHOM T4 MOJITPABMOIO CBiZuaTh, IO HANYACTi-
1Ie MOUIKO/UKYBABCA JiapisapHuil Bigjin crerya, mo
OyJI0 BUABIEHO Y 53,2% MaCUBY LOCH{KEHHSA, IIPU-
YoMy IIpeBanioBas B-tum nepenomy (58,5%). Ilomko-
JKEHHA IPOKCUMAJIbHOTO Bifjlily CTEIHA BUABJIEHO Y
40,3% TOCTPAKAAINX, OLHAK HANYACTIIE OYyJIO Aiar-
HOCTOBAHO A-THII [[bOT'O NOMKOAKEHHA (41,9%).

O6rosopeHHs

Tepmin «pnoTyrode CTErHO> BU3HAYAETHCA AK Of-
HOYACHE PYWUHYBAHHA CKEJIETA BUIE T4 HIDKYE CTEIHA.
TepMmin «(pnotyoue cTerHo» 6yB BIEPIIE 3aTPONOHOBA-
aui1 y 1992 poui Liebergall Ta 11oro xoneramum s 1os-
HAYEHHsA KOMOIHAI{i NepesoMiB Ta30BOrO Kilblid 460
KYJ/IBIIOBOI 3aldIMHU Ta iCUIATEPAIBHUX IEPEIOMiB
CTerHoBoi KicTku. Liebergall Ta in. xmacugikysamm 1o
CYKYIHICTb HA TPY TUIH. TUII A BKIIOUA€ IEPETIOM T430-
BOTO KiJIbIISl i CTETHOBOI KiCTKM, TOJ1 K TUI B BKIIOUAE
TIEPENIOM Ky/IbIIOBOI 3AIAJMHU | CTETHOBOI KiCTKU. Thn
C — 1e curyanis, Konu IPUCYTHI IEPEIOMU BEPTIIOrO-
BOI 3aI1a/IMHU Ta Ta30BOI KiCTOK i CYIIPOBOKYIOTHCA iIl-
CUJIATEPAIbHUM TI€PEIOMOM CTETHOBOI KiCTKH [9)].
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®OTYI04i TPABMM KYJIBIIOBOTO CYI106a pOOIATH
KYJIBIIOBUI CYIJIO0 HECTAOIIBHUM AK Y IPOKCUMAIIb-
HOMY, TaK i y AMCTAaJIbHOMY Biffimi, i MOXyTb OyTH
AK T1034CYIJI000BUM, TaK i BHYTPiIHBOCYIITOO0BUM
NOMKO/KEHHAM [3]. Li Tunm ymkoaXKeHb 3a3BUYAN
€ HACIiJKOM BUCOKOECHEPIETUYHOI TPABMU Td IOEA-
HYIOTBCS 3 YIIKOKEHHAMU I'OJIOBU, I'PYAHOI KIITHHH,
KUBOTA uM iHmuMu Tpasmamu [1] . Taki TpasmMu 3y-
CTPiYaloThCs BiJHOCHO PifiKO. JIiIKyBaHHA MO€AHAHNUX
TP4ABM € CKJIQ/JHUM IUTAHHAM YEPE3 HU3bKY YACTOTY
T4 BiICYTHICTB JITEPATYPH WOAO IX JTiKyBaHHA. Cech A
et al. (2021) noBigOMIAIOTS, IO CEPEAHIN BiK NallieH-
TiB 3 TPaBMOIO (PIOTYIOYE CTETHO MdB HEBEIUKUI
BiIKOBUM po3nofin. Tak, cepel MalieHTiB 3 TPABMOIO
ANy A cepeaniit Bik cranoBus 46,4%+10,1 poxkis, 3
Tpasmolo tuny B — 40,3+8 8 pokis, 4 3 TpAaBMOIO TUITY
C - 47,0£11,1 pokis. Cepep manieHTiB 3 PIOTYIOYOIO
TPABMOIO CTEIHA NPEBAIIOBAIN OCOOH YOJIOB{UO] CTa-
Ti — 80% BUIIAJKIB, IIPU [[bOMY BU3HAYABCA BUCOKOE-
HEPIeTUYHUI MEXAHI3M TpaBMyBaHHA [4]. Audretsch
CK et al. (2023) y cBOEMY JOCTi/KEHH] BUABUIIY, 1[0
cepej MALieHTiB 3 PIOTYIOYUM CTETHOM Y PE3Y/IbTATI
IOJITPAaBMU PiBEHD THKKOCTI TPABMHU 32 MIKANOKO ISS
KOJMBaBCA B 10 10 47 6iniB i B 32J€KHOCTI BiJl BUY
TPABMU B CEPEAHBOMY CTAHOBUB 23 OAJIN Y MAL[i€HTIB
3 MOWKOXKEHHAM Tuny A, 31,1 — cepep nauieHTis 3
NOMKO/PKEHHAM TUIY B Ta 27,5 — y maniexTis 3 Tpas-
moto tuny C [3]. Ha BigMiHy Biff 11bOr0 AOCTIAKEHHA,
Culemann U et al. (2014) BKa3y10Tb, 1[0 TOKA3HUK ISS
y IOAIiOHNX XBOpUX OyB HE MeHmUM 19 6anis, a HAll-
OinpmuM OyB OKa3HUK y 49 6anis. Ha fyMKy aBTOpiB
1€l MOKA3HUK NTOBUHEH OYTH JONMOBHEHUN ITOKA3HU-
KOM CTaHY TSKKOCTI IAIlieHTa, 400 X XapaKTepU3yBa-
TUCb KOMOIHOBAHUMU IKAIAMU [5].

Cepen MexaHi3MiB TpaBMM HapdacTilne Le Ioi-
TpaBMa, [0 BUHUKIIA B pe3ynbrari [ITII i BU3Hauamacy
y 44-78% Bunaaxis [128]. V 30-70% Bunajkis mnpu-
YUHOIO MOJITPABMU 3 HASIBHUM (PIOTYIOUUM CTETHOM
€ MaJiHHA 3 BUCOTH, IPUUOMY, 32 AaHuMu Giordano
Vet al. (2023), came 14 NPUYNHA € IEePEBAKAIOUOI0
cepej MaLieHTiB, MO OTpUManu nomkoKeHusa B i C.
Jleski aBTOpU 3yCTpivanu AaHy TPABMY y HPO(ECin-
HUX JKOKEIB T4 {HIIUX CIIOPTCMEHIB, JisIbHICTD AKUX
TMOB'$13aHA 3 BUCOTOIO, HATIPUKIIAJ TAPKYP [O].

Yang Y et al. (2023) noBifoMIAI0Th IPO HAABHICTD
JIBOX OCHOBHHUX MOJIEJIEN TPABMHU 3 (PIOTYIOUUM CTET-
HOM IIpU TNOJITPaBMi 3aJIEKHO BiJl MEXAHi3My TpaB-
MU: TPABMa 33/{HBOTO THUIIY TA TPABMA LEHTPATLHOIO
tuny. [lepmui BUABIABCA EPEBAXKHO CEPEN MACAKU-
piB TPAHCIOPTY, O 3HAXOAWIMCH HA NEPEAHBOMY
CUJIiHHI, MmO Oy/I0 37e6iNbIOr0 BUKIUKAHO CUJIOI0
yAapy («yIIKOIKEHHA NMPUIALOBOI MaHENi») 110 KOJi-
HY Yepe3 CTErHOBY KiCTKY, IEPEHECEHY HA 3a/Hi ele-
MEHTH KYJIbIIOBOI 3aIaMHU. TpaBMa IIEHTPAIBHOIO
THUITY 3yCTPIYAE€THCA MEPEBAXKHO Cepeli MALi€HTIB, AKi
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BIAJIN 3 BUCOTH, 400 MilIOXO/iB, IKUX 30M/IA MalIK-
H4, WO Oy/JI0 CIPUYUHEHO TI'OJOBHUM YUHOM OOKO-
BOIO CUJIOIO YAAPY B JUIAHKY BEPT/IOra («IATEPaNIbHA
yApHA TPaBMd») 4epe3 TOJOBKY CTETHOBOI KiCTKU
IIEPEHECEHY HA CTErHO [295]. V iHIOMY AOCTiKEHH]
HAUNOMMPEHIMNIM MEXAHI3MOM TPABMU Oy/1a JOPOX-
HbO-TPAHCIIOPTHA MPHUI'0/A, IIOTIM MA/iHHA 3 BUCOTH.
[InaBaioya TpaBMa CTErHa TUIY A CTAHOBUIIA OIU3BKO
05%. ABTOMOGI/TbHI aBaPii 3 BUCOKO CHEPTi€0 YACTO
[OB’A3aHI 31 CKIAJHUMU IIEPEJOMAMU Tad BUBUXAMU
JOBI'MX KiCTOK i Ta3a. 3OBHIIIHI CHIH, IO JiIOTh HA
BEJIMKUU BEPTIIIOL, NEPEAAIOTHCA B3/JOBK OCi MUNKK
CTEIHOBOI KiCTKH, BUKIMKAIOYM IEPEIOM BEPTIIIOXK-
HOI 3alaJIMHU, A4 MPOJOBXEHHA LUX CUJI BUKINKAE
OJJHOYACHUM [IEPEIOM IUUKU CTErHOBOL KiCTKU. JlaHi
TPABMU NOTPEOYIOTH MBU/KOTO T4 HEBIAKIAJHOTO Ji-
KyBaHH. [[106 Z1OCTOBIPHO OIIIHUTU KAPTUHY MEPEIO-
My, HEOOXiZIHO IPOBEJEHHSA CIIEI{aIbHUX METO/IB J10-
CJIJUKEHHA — PEHTIEHOIPa(ivyHOro i 6€3KOHTPACTHO]
KOMIT'IOTE€pPHOI TOMOrpadii [11].

Anani3 ny6mikanin 3a OCTAHHI POKM BK43aB, IO
y CBiTi HEMA€ KOHCEHCYCHOI AYMKM I[OJ0 KIacui-
Kal[iil IOWKO/JXEHb BEPTIIOrOBOI 3amaJuHU i Ipo-
KCUMJIbHOTO Biziny crerna. Mei J. (2023) y cBoiit
pOOOTi HATOIOMIYE, 1O A/ MPABUILHOI JiATHOCTUKA
T4 JIIKYBAHHA JAHUX ITAL[I€HTIB HEOOXIJHO 4JI€KBATHE
PO3YMiHHA TUIY IIEPENIOMY I IPOAOBKEHHS €(EK-
TUBHOTO JIIKYBaHHA. Y IIbOMY dCHEKTi AyXKE BaXKIMBi
cucreMu Kracugikanii, OHaK, HA CbOTOJHI BiICyTHA
€IMHA cucreMa Kaacudixanii KoMOiHOBAHOTO MOII-
KOJKEHHA KYJIBIIOBOI'O CYIJI00Y y MAIli€HTiB 3 MOJIiT-
PaBMOIO. ABTOPU MOBIAOMJAIOTH, IO ICHYE BEIUKA
KUIbKICTh KIaCU(iKALiM, 3aCHOBAHUX HAa AHATOMIiY-
HUX (PAKTOpAX, CTYIEHI 3MilllCHHA, KIIBKOCTi yIaM-
KiB, IOMKO/KEHHI CYIIIO60BOi MOBEPXHi T4 iH. OfHAK
HEOOXiJHICTh NOPIBHIOBATU PE3YAbTATU Td CKIAJATH
[IPOTOKOJI JIIKYBAHHA MEPEJIOMIB BEPTIIOTOBOI 3aIla-
JUHY | CTErHa NPU INOJITPaBMi POOUTb BAXKIUBUM
BUKOPUCTAHHA YHIBEPCAJIbHOI KIACU(iKALl, AK [IpU
inmux nepenomax [10]. Kaper MA et al. (2021) mo-
BiJOMJIAIOTD, IO Y KIiHIYHiNA IPAKTHUL BUKOPUCTOBY-
I0TBCA 6AraTo KIACU(IKaLi epenoMiB BEPTIIOTIOBOL
3aMa/INHNA, OJHAK Yy OUIBIIOCTI BUIAJKIB BUKOPUC-
TOBYEThCA Knacudikanis AO/ASIF [9]. Tpydanos LI
(2021) y cBoiit po6OTI A1 XAPAKTEPUCTUKU TIOIIKO-
JUKEHD BEPTIIIOTOBOI 3aIaJUHI PEKOMEH/IYE BUKOPUC-
TaHHA Kracugikauii Judet — Letournel, gxa Ha ¥Oro
JAYMKY Oi/1bII a/IEKBATHO OLiHIOE NEPENOMHU Y il -
naHOi [2]. 'V cBOIA pOOOTI MM CIUPANTUCH HA AYMKY
BUIIECIIEPEPAXOBAHUX CIIELIANICTIB i BUSHAUMIN /IS
cebe ONTUMAJIbHE NMOEAHAHHA Knacudikaniin Judet —
Letournel, 11 XapaKTEPUCTUKHU NEPENOMIB BEPTIIO-
rosoi Ainanku ta AO/ASIF, 114 nepenomis CTerHoBOT
KicTku. HesBaxaoyu Ha 1€ MU NPUEJHYEMCS IO JyM-
KU 06araTbOX CHEIianiCTiB NP0 HEOOXiJHICTh CTBO-
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peHHA HOBOI KIacudikanii NOMKOAKEHD (PIOTYIOHO-
IO CTErHa IPU IOJIITPaBMi, IO i CTaHE TEMOIO HALIUX
NOJAJbIIUX JOCTiIKEHD.

Bucuosku

1. PesyibraT NPOBEAECHOIO AHAII3Y PO3MOJLLY
IIEPEIOMiB BEPTIIOIOBOI 3aMIUHHU Y ITIOCTPAKAAINX 3
(IOTYI0UMM CTETHOM T4 HMOJITPABMOIO 32 KIacu(ika-
niero Judet — Letournel cBifuaTs, mo cepej nauieH-
TiB 3 MOJITPABMOIO HAMYACTIIIE BUABIAINCH IIPOCTI
nepenomu tuny C (47,4%) i B (36,8%), mepenomu
nepesHboi cTinku Tuny B (60,0%) Ta 3aHbOI CTIHKH
tuny B (53,8%) ta C (38,5%).

2. 3a pesyabTaTaMy aHAI3y IEPENIOMiB CTErHa Y
HNOCTPAKAAINX 3 (PIOTYIOYMM CTETHOM T4 MOJITPaB-
MOIO BUABJIEHO, O HANOIIBII YACTO TOMKO/KYBABCA
AiagpizapHu BigAin crerna, mo 6y/a10 AiarHOCTOBAHO
y 53,2% MaCUBY JOCTIKEHHA, IPUYOMY IIPEBANIOBAB
B-tun nepenomy (58,5%). IIOMKO/KEHHA MPOKCHU-
MaJbHOT'O BifiiiNy cTerua BUABLANUCD ¥ 40,3% 1OCT-
paXAanuX, OJHAK Hauuacrime OyJa0 AiarHOCTOBAHO
A-THII JaHOTO MOMWKO/KEHHA (41,9%).

3. Pesynbratu mpoBejEHOTO AHAMI3Y KIiHIKO-HO-
30JI0T1YHOT XAPAKTEPUCTUKUA (PIOTYIOYOI'O CTETHA Y
NOCTPAKAAINX 3 NOJNITPABMOIO BKA3YIOTh Hd HEOO-
XifHICTb PO3POOKU TA BIPOBAIKEHHA HOBOI Oi/IbII
4ANTOBAHOI KIAcu(iKanii JAHUX NOMKO/KEHb Y
HOCTPAKAAIUX 3 TIOTITPABMOIO.
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Characteristics of the Floating Hip in Patients with Polytrauma

Tanasiienko P.V."™3, Huriev S.0.%, Kovalyshyn 1.V.?

Winnytsia National Pirogov Memorial Medical University, Ukraine, Vinnytsia,

S Ukrainian Scientific and Practical Center of Emergency Medical Care and Disaster
Medicine of the Ministry of Health of Ukraine,» Ukraine, Kyiv

SMNPE «Horodok Central Hospital> of Horodok City Council, Horodok, Lviv Region,

Ukraine

Summary. Introduction. The term «floating hip» refers to a group of injuries
characterized by ipsilateral fractures of the bones on both sides of the joint, which are thus
devoid of skeletal communication. Objective. The objective of our work was to determine
the clinical and nosological characteristics of patients with a floating bip and polytrauma
and its impact on the choice of treatment for this category of patients. Material and
Methods. The study analyzed the treatment of 77 patients with ipsilateral bip fractures
resulting from polytrauma. The patients were treated in the Polytrauma Department of
the Kyiv City Clinical Emergency Hospital in the period from 2014 to 2023 and met the
selection criteria for our study. Results. Among the patients of our study, 55 (71.4%)
were males and 22 (28.0%) were females. In 100.0% of cases, the cause of the floating bip
was severe high-energy trauma. Among the study group, 46 (59.7%) cases were caused
by road accidents, 27 (35.1%) by falls from a beight, and 4 (5.2%) by criminal injuries.
A direct blow was the mechanism of injury in 100.0% of cases. Among patients with
polytrauma, the most common fractures were simple fractures of the acetabulum of type
C (47.4%) and type B (36.8%), as well as fractures of the anterior wall of type B (60.0%)
and the posterior wall of type B (53.8%) and type C (38.5%). The analysis of bip fractures
in patients with a floating hip and polytrauma indicated that the diaphyseal part of the
Sfemur was damaged most often, which was found in 53.2% of the study sample, with type
B fractures prevailing (58.5%). Injuries to the proximal part of the thigh were detected
in 40.3% of patients, with type A being the most common (41.9%). Conclusions. The
analysis of the clinical and nosological characteristics of the floating hip in polytrauma
patients indicates the need to develop and implement a new, more adapted classification
of such injuries in patients with polytrauma.

Keywords: polytrauma; patients; floating hip; classification.
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Advancements and Prospects in Personalized Navigation
Systems for Knee Arthroplasty: A Literature Review

Sulyma O.M.", Chornyi V.5.12, Kozik Ye.V."®™=

Summary. Introduction. Traditional methods of knee arthroplasty are based on mechanical
alignment, which ensures long-term component survival but does not always meet patients’
[functional needs. Recent studies indicate that personalized alignment approaches, such as
kinematic and functional alignment, can improve functional outcomes and reduce complication
rates. These methods consider the natural axes of movement and the anatomy of the knee joint,
contributing to the restoration of joint anatomy and function. Individualized navigation systems
represent a modern approach to knee arthroplasty using three-dimensional preoperative models
based on CT or MRI. This method improves the accuracy of fitting the prosthesis components,
considering the patient’s individual anatomical features and biomechanical parameters.
Objective. The objective of this literature review is to analyze the literature on using advanced
navigation systems and evaluate their effectiveness, advantages, and prospects in personalizing
knee joint arthroplasty. Material and Methods. Using PubMed, Scopus, and Web of Science
databases, we reviewed 22 scientific studies on various navigation systems for knee joint
arthroplasty. Studies were selected based on patient numbers, statistical significance, clear
inclusion and exclusion criteria, and availability of objective treatment ouicome data. This
allowed for a detailed analysis and comparison of different navigation methods. Results. Total
knee arthroplasty (TKA) is one of the most effective surgical treatments for knee osteoarthritis.
However, the accuracy of prosthesis implantation remains a critical factor for the long-term
success of the surgery. Deviations in placement can lead to increased wear of components and a
higher risk of complications. Traditionally, standard tools and techniques based on anatomical
landmarks are used for prosthesis placement. In recent years, individualized navigation systems
(INS) based on preoperative three-dimensional modeling of the patient’s individual anatomy
have been introduced. INS aim to improve the accuracy of knee joint component placement,
reduce time of surgery, and lower the risk of complications. Conclusions. The use of patient-
specific surgical instruments and resection (ools in primary and revision knee joint arthroplasty
improves surgical and rebabilitation outcomes. This development allows for a 30% improvement
in implant positioning accuracy and a 10% reduction in CO2 emissions. Standardizing research
methods and increasing surgeon experience may contribute to a better understanding of the
long-term benefits of individualized navigation systems in knee joint arthroplasty. Despite the
identified advantages of INS, further research is needed to determine the long-term clinical
outcomes and cost-effectiveness of these systems. The application of INS is especially important
in cases of significant deformities and bone defects.

Key words: total knee arthroplasty; individualized navigation systems; three-dimensional
modeling; patient-specific tools; kinematic alignment.

Introduction

A navigation system is a modern technique and set
of tools used for primary, complex, and revision knee
joint arthroplasty. Each navigation technique aims to
improve prosthetic component placement accuracy
depending on the specific prosthetic model’s design

BR Kozik Ye.V., yevhenii.kozik@gmail.com

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

’Bogomolets National Medical University, Ukraine, Kyiv

and mechanical principles. Classic navigation systems
primarily use mechanical alignment. This type of
alignment for valgus or varus deformities does not take
into account the patient’s unique anatomical features
but focuses on creating a new biomechanics for the
prosthetic knee joint. During preoperative planning
and model prototyping, collaboration between the
engineer and the surgeon is essential to input data
on the placement of prosthetic components that
account for the kinematic and biomechanical axes,
ligamentous apparatus, and muscle function [2].
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Traditionally, neutral alignment has been the
standard principle for total knee arthroplasty (TKA)
[3-5]. For mechanical alignment, the femoral and
tibial components are positioned at a 90° angle to
the mechanical axes of the tibia and femur. This
alignment principle in knee arthroplasty was based
on distributing mechanical load on the implant
to reduce wear and aseptic instability, rather than
restoring normal kinematics and knee function.
Mechanical alignment (MA) in TKA has demonstrated
good long-term implant survival but not always
satisfactory functional outcomes [4, 6, 7].

Individualized navigation systems are based on
preoperative three-dimensional models created using
CT or MRI scans [1]. When developing a personalized
navigation system, various individual characteristics
of the knee joint are considered, such as the
kinematic axis, ligament balance, and biomechanical
axis. Proper preoperative planning is crucial in total
knee arthroplasty. For the design of a personalized
navigation system, the detailed bone surface relief of
the distal epiphysis of the femur and the proximal
epiphysis of the tibia is used.

However, the functional results of TKA with
navigation systems remain controversial. Bonnin et
al. found that 75-89% of patients with TKA reported
significant discomfort after surgery with the
restoration of the knee joint’s mechanical axis [8].
Other studies have shown that discomfort during daily
activities is a major cause of patient dissatisfaction
with kinematic alignment TKA [9-10].

Asystematic review by Moser et al. reported that the
mean angle between the hip, knee, and ankle (HKA)
ranged from 176.7° to 180.7° in non-arthritic knees.
Most studies in the review did not report neutral limb
alignment at 180°, except for Hovinga and Lerner,
and Khattak et al. [11-13]. The variability in anterior
knee joint alignment without osteoarthritis raises the
question of whether 180° limb alignment is «<normal».
Such alignment may not be a suitable goal for all
TKA patients. Hess et al. reviewed the femorotibial
alignment in osteoarthritic knees and concluded that
there are large differences in overall limb alignment,
as well as in isolated femoral and tibial alignment.
This observation continues to stimulate debate and
classification of limb alignment. In a randomized
cohort of 250 adults, Bellemans et al. identified
neutral alignment as 180 £ 3°, constitutional varus as
below 177°, and constitutional valgus as above 183°
(14, 15].

Later studies further classified TKA positioning by
including femoral and tibial mechanical angles (FMA
and TMA, respectively). This classification is more
useful and explains how modern concepts of altering
femoral and tibial bone cuts affect final alignment
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and improve knee arthroplasty outcomes [16-18].

Since the MA concept was challenged in the
1980s, Krakow and Hungerford described anatomical
alignment to improve functionality by more accurately
restoring the knee’s original position, though the
alignment was the same for all and not personalized.
This led to the development of several individualized
alignment concepts (kinematic, inverse kinematic,
restricted kinematic, and functional). The distinction
between these alignment concepts can sometimes
be difficult to interpret, and the literature presents
conflicting reports on them [3, 19].

The use of individualized navigation systems
allows for more accurate positioning of prosthetic
components, accounting for various factors such as
valgus, varus, angular, and rotational deformities,
deformities of joint surfaces from fractures of
the femoral and tibial condyles, deformities from
osteotomies, and congenital dysplasia of knee joint
bones.

Kinematic alignment (KA), described by Howell et
al. in 2006, is a2 method that restores anatomy prior
to arthritic changes and preserves the ligamentous
apparatus and biomechanics of movement [20]. In
this method, the knee is viewed along three kinematic
axes relative to the femur’s posterior and distal joint
lines. Figure 1 shows the types of alignment: one
transverse axis in the femur, around which the tibia
extends and flexes; one axis around which the patella
extends and flexes; and one axis around which the
tibia rotates externally and internally on the femur.
All three axes are either parallel or perpendicular to
the joint lines [21].

By addressing the knee joint, the KA method aims
to align the axes and joint lines of the implants with
the three «kinematic» axes and joint lines of the native
knee. The surgeon performs a femoral resection
while maintaining pre-arthritic angles, femoral joint
lines, and adjusts the extension and flexion gaps by
resecting the proximal tibia. Sometimes, KA involves
complex algorithms for balancing extension and
flexion gaps using resections and tenotomies [22].
Tibial compensation may lead to more oblique
varus tibial resections with a greater medial cut of
the tibia compared to MA (mechanical alignment).
The thickness of the tibial and femoral resections
is verified with calipers and must correspond to
the thickness of the implants after the resections.
Kinematic alignment (KA) restores the ligament
extension observed before the development of
arthritis, avoids creating ligament imbalances, and
minimizes the need for ligamentotomies. KA requires
precise surgical technique and can be performed
using several methods: traditional instruments,
computer navigation, personalized instruments, or
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Fig. 2. Types of lower limb alignment.

robotic navigation systems [23-25]. Figure 2 shows Taking into account the latest trends in the
the different types of alignment in a prosthetic knee development and design of personalized navigation
joint. systems for knee arthroplasty, we can say that this
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technology has rapidly advanced over the past 5
years. Currently, this technology has been significantly
refined and shows promising results, but it is not
yet the gold standard. Advocates of personalized
knee arthroplasty emphasize the potential of using
a personalized navigation system to improve the
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accuracy of prosthesis component positioning (Fig. 3).

Objective: The objective of this literature review
was to analyze literary sources on the use of modern
navigation systems and determine their effectiveness,
advantages, and prospects in the individualization of
knee joint arthroplasty.

Fig.3. Individualized navigation systems.
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Materials and Methods

A review of the use of various navigation systems,
including classic mechanical navigation systems,
combined and individualized navigation systems for knee
joint arthroplasty, was conducted. The review included
studies available in recognized databases such as PubMed,
Scopus, and Web of Science. During the selection of
material for the review, key terms such as «total knee
arthroplastyy  «patient-specific ~ instrumentation,»
«conventional instrumentation,» «kinematically aligned,»
«native alignment, and «treatment outcomes» were used
to ensure maximum objectivity and representativeness of
the results. The selection of specific articles was based on
quantitative data and an objective comparative analysis
of the outcomes. Special attention was given to studies
that included a large number of patients and provided
sufficient statistical significance. Only those studies with
clear inclusion and exclusion criteria, as well as objective
data on treatment outcomes, were included in the
review. In total, 22 scientific publications were selected
for further consideration, allowing for a comprehensive
review and comparison of methods. The results of the
literature search are described in Table 1.

Table Ne1
Results of the literature search

Articles found in
the PubMed
database (n = 319)|

Articles found in the
Embase database (n = 405)

Identification

Manual search foradditional articles (n = 4)

Articles that remained after removing
duplicate publications (n = 515)

Review

Selected full-text articles (01=22) | | Excluded publications (n = 411)

Compliance

Full-text articles excluded with

Analyzed articles (n =31) reasons (a=79)

Publications included in the review (n =22.)

Inclusion

Results and Discussion

Total knee arthroplasty is one of the most effective
surgical methods for treating knee osteoarthritis.
The accuracy of implant placement remains a
critical factor for achieving long-term surgical
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success. Misalignment can lead to increased wear
of components and a higher risk of complications.
Traditionally, standard instruments and techniques
based on anatomical landmarks have been used for
implant placement. In recent years, individualized
navigation systems (INS) based on preoperative
three-dimensional modeling of the patient’s specific
anatomy have beenintroduced. INS aim to improve the
accuracy of knee joint component placement, reduce
surgery time, and lower the risk of complications.

In the context of improving outcomes in total knee
arthroplasty, modern technologies such as patient-
specific instruments (PSI) and computer-assisted
surgery play an important role. Patient-specific
instruments (PSI) are designed based on preoperative
images, allowing the creation of specially tailored tools
for each patient. This ensures more precise alignment
and implantation, reducing the risk of mechanical
errors and improving implant stability. The use of INS
is particularly effective in kinematic alignment (KA),
where alignment accuracy is critical for restoring the
natural kinematics of the knee joint [206)].

The  computer-assisted  navigation  system
(CAS) provides surgeons with real-time detailed
information about the patient’s anatomy, allowing
for adjustments to the implant positioning during
surgery. This ensures high accuracy and predictability
of outcomes, reducing the risk of deviations from
the planned alignment. CAS is especially useful
in functional alignment (FA), where achieving an
optimal balance between bone structures and soft
tissues is crucial [27].

The integration of INS and CAS into various
alignment methods, such as KA (kinematic
alignment), inverse kinematic alignment (iKA),
restricted kinematic alignment (rKA), FA (functional
alignment), and mechanical alignment (MA),
significantly improves the accuracy of implant
positioning. This contributes to better preservation
of the joint line, optimal patellar kinematics,
reduced complication rates, and improved functional
outcomes in the postoperative period.

Despite the potential advantages, research results
regarding the effectiveness of navigation systems in
knee joint arthroplasty remain ambiguous due to
the significant variability and diversity of the studies
conducted. Researchers used different concepts,
clinical and instrumental evaluation methods,
as well as varying techniques and instruments
for arthroplasty. The evaluation considered both
clinical and instrumental data. Clinical outcome
comparisons remain a subject of active discussion
among orthopedic surgeons. The key criteria for
different types of alignment are presented in Table 2
ananalyzed.
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Table Ne2
Comparison of alignment types
Parameter Kinematic Kgggg;fic Iléf;g;c;teii Functional Mechanical
Alignment (KA) Alignment (iKA) | Alignment (rKA) Alignment (FA) | Alignment (MA)
Personalized . . .
. . . Restores functional | Aligns the mechani-
Method Features | Restores kinematics approaqh to the Hybrid approach mechanics cal axis
patient
Comph%‘;}:)“’“ rate 3.9% 3.5% 3.7% 3.8% 44%
. | More often uses PSI | Use of robotic as- | Use of individual CT| Robotic assistance | Standard instru-
Use of technologies and CAS sistance scans for accuracy ments
. Individualized . Indilvidualized Significant resec-
Bone resection Minimal resection resection Similar to KA resection, focus on tion required
preservation q
Radiological Better alignment o L . Strong correlation
parameters than MA Similar to KA Similar to KA Balanced alignment With OUtCOMES
Better balance Improved balance |  Additional cor-
Soft tissue release combared to MA Similar to KA Similar to KA through robotic rections may be
P assistance needed

Better tracking and

fewer patellofemo- Improved tracking

Possible tracking

Similar to KA, but issues, additional

Patellar kinematics ral complications and zsl;:élé)jﬂtléy Nch(im- Similar to KA better b%nce than corrections may be
than MA P needed
. . . Similar to KA, but | More difficult cor-
Axis preservation Bs([)trir 2 igzegaﬁgn Clz)rrerseecr;gtéoon ‘t}‘i](l;:lls Similar to KA better alignment | rection, potential
P P than MA for complications

As seen in Table 2, the study by Courtney et al.
showed significantly higher Knee Society Score (KSS)
and Oxford Knee Scores (OKS) for KA compared to
MA [29]. In the study by Grave et al., iKA and rKA
demonstrated promising results similar to KA, with a
significant improvement in OKS for both techniques
[29]. Functional alignment also shows improved knee
scores, with higher Knee injury and Osteoarthritis
Outcome Score (KOOS) and OKS compared to MA
[30]. However, Waterson et al. did not find significant
differences in KOOS between KA and MA, suggesting
the need for further research [31].

The complication rate is an important factor in
evaluating the safety and effectiveness of alignment
techniques in TKA. Studies show that KA, iKA, rKA, and
FA slightly increase the complication rate compared
to MA. A systematic review by Klasan et al. found no
significant differences in complication rates between
KA and MA [26]. Courtney et al. also reported similar
complication rates for KA and MA (3.9% versus 4.4%)
[28]. iKA and rKA show comparable complication
rates with KA, according to the study by Grave et al.
(3.5% and 3.7%, respectively) [29]. FA, using robotic
assistance, also shows a low complication rate (3.8%)
[27].

Patellofemoral kinematics and its tracking are
important for the longevity and functionality of the
knee prosthesis. KA, iKA, rKA, and FA demonstrate
promising results in improving patellar kinematics

compared to MA. Dossett et al. found that KA provides
better patellar tracking and fewer complications
compared to MA [32]. Similar results were shown in
the study by Chang et al. for FA, which demonstrated
better patellar kinematics with robotic assistance [32].
iKA and rKA also show improved patellar kinematics,
highlighting improved tracking and stability of the
prosthetic knee joint. These results suggest that
alternative alignment techniques may offer benefits
in patellar kinematics, potentially reducing the risk
of complications [29].

Axis preservation is critical for maintaining the
natural biomechanics of the knee. Studies show that
KA, iKA, rKA, and FA may better preserve the axis
compared to MA. Hutt et al. showed that KA better
preserves the axis, leading to more natural kinematics
[34]. Steer et al. also reported better axis preservation
results for FA compared to FA [27]. iKA and rKA also
show comparable axis preservation results with KA
[29]. These results highlight the potential benefits of
alternative alignment techniques in preserving the
joint line, which is important for long-term knee
function.

The use of modern technologies such as
individualized navigation systems (INS) and
computer-assisted navigation systems (CAS) is
common in KA and MA techniques. These technologies
improve the accuracy of implant positioning and
alignment. Klasan et al. highlighted the use of INS in

37



KA, which allows for more precise alignment of the
implant and better outcomes. Steer et al. also noted
the advantages of using robotic assistance in FA to
achieve precise alignment and improve functional
outcomes [26, 27].

Soft tissue mobilization is an important aspect
that affects postoperative pain, function, and
recovery. Studies show that KA may require fewer soft
tissue releases compared to MA. An et al. reported
that KA required fewer soft tissue releases, resulting
in less trauma and better postoperative outcomes
[35]. Abhari et al. also found that KA led to fewer
soft tissue releases compared to MA, contributing to
higher patient satisfaction. These results suggest that
KA may offer advantages in soft tissue management,
leading to improved recovery and patient outcomes
[30].

Bone resection affects the stability and durability
of the implant. Studies show that KA requires less
bone resection compared to MA. An et al. reported
that KA required less total bone resection compared
to MA (16.7 mm versus 18.9 mm, p < 0.0001). This
reduction in bone resection helps preserve bone
stock and potentially improves long-term outcomes
[35].

Radiological parameters are critical for assessing
the accuracy and success of alignment techniques.
Studies show that KA leads to better radiographic
outcomes compared to MA. Hirschmann et al. found
that KA leads to better radiographic alignment with
less deviation from the intended alignment compared
to MA [18]. Steer et al. also reported that KA achieves
better radiographic outcomes, which more closely
match the patient’s natural knee anatomy [27].
Longstaff et al. also reported that KA achieves better
frontal alignment, contributing to better balance and
reducing the risk of implant instability [37].

Conclusions

The use of custom-made tools and resection
guides in primary and revision knee arthroplasty
improves surgical and rehabilitation outcomes. The
development of this approach allows for up to 30%
improvement in implant positioning accuracy and a
10% reduction in CO2 emissions.

Standardizing research methods and increasing
surgeons’ experience can help better understand the
long-term benefits of custom navigation systems in
knee arthroplasty. Despite the identified advantages
of INS, further research is needed to determine the
long-term clinical outcomes and cost-effectiveness
of these systems. The use of INS is more important
in cases of significant deformities and bone defects.
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JOCATHEHHA Ta NEPCHEKTUBH MNEPCOHATi30BAHHUX HABiraliiHUX CHCTEM
IS €HAOMPOTE3YBAHHSA KOJIHHOTO CYITI00a: OIJIAZ JiTepaTypu

Cyauma O.M.", Yopuuii B.C."#, Kosik €.B."
LIV ducmumym mpasmamonoeii ma opmonedii HAMH Vkpainu», Ykpaina, Kuie
’Hayionansnuil meowunuti ynisepcumem imeni 0.0. bozomonvys, Vkpaina, Kuig

Anomauia. Bemyn. Tpaouyitini memoou enoonpome3ysanus KOIHH020 CY2a004a
3ACHOBANE HA MEXAHIMHOMY BUDIBHIOBAHMNI, AKe 3a0e3newye 00620CMPOK06E BUNUBAN-
HA KOMNOHEHMIB, e He 3a6H0U 3a0080AbHAE PYHKUIOHANLHE NOMPeOU NAYIEHMIE.
Ocmanni 00CHiONeHHA NOKA3YIOMb, WO NePCOHANI08aNHI NI0X00U 00 BUDIBHIOBAH-
HA, MAKi 4K Kinemamuumne ma yHKyionasone SUPIBHIOBANHS, MOICYMb NOKPAUUMU
PYHKYIOHANOHT De3YAbMAMU Ma SMEHUUMU YACOMY YCKAAOHeHb. L[i memoou épa-
X08Y10Mb NPUPOOHL OCI PYXY Ma AHAMOMIIO KORIHHO20 CY221004, W0 CNPUAE 8I0HO6AEH -
HI0 anamomii ma QynKyiil cyenoda. Inoueioyanrsi nagieayitini cucmemu npeocmas-
JA0Mb CYUACHUTE NE0XI0 00 eHOONDOME3YBAHHA KOJHHO20 CY2100d, UKOPUCOBY 10U
mpusumipni nepeoonepayiiini mooeri na ocnosi KT abo MPT. I]eti memoo niosuuyye
MOYHICMb NIO20HKU KOMNOHEeHMIE npomesd, 6Paxosyouu iHOUBIOYAIbHI AHAMO-
ML 0COOAUBOCME Ma Olomexaniuni napamempu nayicuma. Mema 00CNiONCeHHA
— NPoananizysamu imepamypy us000 6UKOPUCMANNA NePLo0BUX HAGI2AYIUHUX CUC-
mem i OyiHumy X epexmueHicms, nepesazu ma nNepcneKmuy 6 nepcoHanizayii
eHOoNnpOmMe3y8anti KOMHH020 cyen00a. Mamepianu ma memoou. 3a 001nomo2010 043
danux PubMed, Scopus i Web of Science mu npoeenu 02140 22 HAYKOBUX O0CAIONCEHD,
NPUCBAUCHUX DISHUM HABI2AUIIHUM CUCEMAM 0N eHOONDOME3)Y8aHHA KOJHHO20
cyenoba. JJocnioncenns 6i00UParuc Ha 0CHO8I KLIbKOCI NAYiEHMIs, cCmamucmuunoi
SHAYYUHOCINE, YIMKUX KPUMEPIi8 6KNI0UeHHA Ma BUKIIOUCHHA, a4 MAKONC HAABHOCI
00 EKMUBHUX OAHUX U000 Pe3YAbMamie JKY8anHA. L]e 003604UL0 NPo6ecmu 0emab-
HULL aHani3 i NOPIBHAMHA DI3HUX Haesieayiinux memoois. Pegyrsmamu. Tomanvhe
enoonpomesy8amnns kKoainno2o cy2nooa (TEIIK) € 00num i3 nariegpexmusHiuux xipyp-
2IHUX MeMOOI8 KY8AHHA ocmeoapmpumy Koaina. OOHaKx mounicmos iMnaanmayii
npomesa 3anNumacmsvCs KPUMuuHuMm Gaxmopom 0as 00620CmMPoK08020 YCnixy onepa-
Yii. BiOXuaenua y 6CmMano81enti MoICYms npu3eo0umu 00 nioguljernozo 3Hocy KoMno-
HeHmi6 ma 30LbUEHHA PUSUKY YCKAAOHeHb. TDAouyiino 011 6CMAHO0BACHHA NPOMe3a
BUKOPUCIMOBYIOMBCA CIMANHOAPMHT THCMPYMEHMU MA MeMOOUKU, W0 IDYHMYIOMbCA
HA AHAMOMIMHUX opienmupax. OCmanninu poxamu 0Yau 6npo8aoreri inouUgioyarbHi
nasizayiting cucmemu (IHC), 3acnogani na nepeoonepayitinomy mpusumipromy mooe-
J08aHHT cneyu@iunoi anamomii nayienma. IHC cnpamosani na niosuujerts mowHoc-
mi PO3MauLy8anms KOMNOHKEHMIE KOAHH020 Y1004, CKOPOUeHH uacy onepayii ma
SHUNCCHHA PUSUKY YCKAA0HEeHb. BUCHOBKU. Burxopucmanns inougioyasoHux xXipypeiv-
HUX IHCMPYMeHmMi6 i 3ac00i6 0114 pe3eKyii npu nepeurHomy ma pesiiinomy eHoonpo-
me3y8anHi KOLIHHO20 CY2100a NOKPAUYE XipYp2iuni ma peabinimayiini pe3yiomamu.
I[a mexnonozia 0036024€ Ha 30% ni0SUWUMU MOUHICMb NOSUUTOHYEBAHHA IMNAAHMA-
my ma na 10% 3nusumu euxuou CO2. Cmanoapmu3auis memooié 00CAi0NeHHs ma
nioguLeHHA 00C8i0Y XiDYpP2i6 MONCYMb CNPUAU KDAUOMY DOSYMIHHIO 00820CMPOKO-
BUX nepesaz iHOUBIOYANLHUX HABIZAUIIIHUX CUCTNEM ) eHOONPOMe3)Y8anHT KORHH020
cyenoba. Hessaxcarouu na euseneni nepesazu IHC, neo0Xioni noodansisi 00CiioneHms
O BUHAYEHH 00820CMPOKOBUX KATHIUHUX DE3YIbMAmi6 ma eKoHOMIuHOI 00Uinb-
Hocmi yux cucmem. 3acmocysanns IHC 0co0aU60 6axcauee y BUNaoKax 3Haunux oe-
popmayitl i degpexmis Kicmox.

Knouoegi cnoea: momanshe enoonpomesy8anns KOMHH020 Cy2a00d, iHOUBIOYALb-
Hi HABI2AYIIIHI CUCEMY, MPUBUMIDHE MOOCMIOBANHS, THOUBIOYANbHE IHCMDPYMEHMU,
Kinemamuyre 8UpieHI08aANHA.
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Case Report of an Intermuscular Thenar
Lipoma with a Literature Review

Zazirnyi L.M."=2

Summary. Lipomas are the most common benign tumors found in the hand, with
those exceeding 4 c¢cm in size classified as giant lipomas. However, large lipomas in
the hand are rare due to their visibility and limited subcutaneous tissue in this area.
When they do occur, they can interfere with bhand function. Typically, lipomas in the
dominant hand are detected early and surgically removed. We present a case of a giant
lipoma in the hand, notable for its unusually large size and the fact that it remained
asymptomatic until the time of presentation.

Keywords: lipoma; band; thenar.

Introduction

Lipomas can be found anywhere in the body, with
the majority located in the head and neck region, as
well as the back and abdomen. Lipomas are one of
the most common benign mesenchymal neoplasms.
They may progress in size over time and can be
painful. They can be superficial or deep. Deep soft-
tissue lipomas of the hand are rare, and among them,
thenar intermuscular lipomas are very rare.

A lipoma is a benign tumor composed of adipose
tissueandis the mostcommon benign soft-tissue tumor
[1]. Lipomas are commonly found in adults aged 40 to
00 years, but they can also be found in younger adults
and children. According to the 2002 World Health
Organization’s Committee for the Classification of
Soft-Tissue Tumors [2], they are categorized into nine
types, including lipoma, lipomatosis, lipomatosis of
nerve, lipoblastoma, angiolipoma, myolipoma of soft
tissue, chondroid lipoma, spindle cell/pleomorphic
lipoma, and hibernoma. Benign lipomatous lesions
affecting bone include intraosseous lipoma, parosteal
lipoma, and liposclerosing myxofibrous tumor.
Benign lipomatous lesions may also affect joints and
tendon sheaths, either focally, as in the case presented
below, or diffusely [3-6].

Thenar intermuscular lipoma is a rare lesion
that has been described in several case reports
[3, 6, 7]. These lesions originate inside the muscles
and usually present with a slowly growing, painless
mass that sometimes restricts the range of motion.
The overlying skin is normal and not adherent to the
mass. MRI or ultrasound can be used to confirm the

L Zazirnyi LM., zazirny@ukr.net
!Center of Orthopedics, Traumatology and Sports Medicine of <Feofaniya»
Clinical Hospital of the Agency of State Affairs, Kyiv

diagnosis [4]. Surgical excision is the treatment of
choice for thenar intermuscular lipomas [5, 8, 9]. In
most reported cases, surgical excision of the lipoma
resulted in full functional recovery. Due to its rarity,
the recurrence rate is unclear. We are reporting a case
of thenar intermuscular lipoma.

Case Report

A 54-year-old female patient presented with
complaints of swelling in the left hand for the past
5 months. There were no complaints of pain or loss
of function. The swelling was slow-growing and
gradually increased to its current size. There was
no sensory neurological deficit in the thumb. The
patient was able to perform her daily tasks without
any difficulty.

On examination, there was a well-defined lobular
mass measuring 4x4 cm, occupying the entire left
thenar eminence. It was firm and non-mobile.
Thumb movements were intact. With some difficulty
the patient was able to oppose the thumb to other
fingers, but she could not achieve a firm grip. A
clinical diagnosis of lipoma was made.

An MRI study of the left hand was conducted,
revealing a large, well-defined, multilobulated T2- and
T1-hyperintense mass lesion measuring 4.1x3.9x2.7
cm (43.17 cm3). The mass involved the subcutaneous
tissue in the palmar aspect and thenar eminence of
the left hand, extending into the first interdigital
space and abutting the adjacent flexor tendon. There
was no evidence of invasive features, sarcomatous
degeneration, or bony involvement [Fig. 1, 2].

Surgery was performed under intravenous
anesthesia and supraclavicular block with tourniquet
control. Upon exploration, a firm, multilobulated
yellowish tumor was found between the thenar
muscles. The flexor pollicis brevis muscle was
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Fig. 1. The coronal MRI shows that the tumor is Fig. 2. The sagittal MRI shows that the tumor is
independent of the first and second metacarpals and located in the first intermetacarpal space.
the periosteum of these bones is normal.

stretched, with an indentation of the tumor beneath
it. There is an intraoperative photo showing the giant
lipomatous mass 4.1x3.9x2.7 cm [Fig. 3].

The thenar muscles were found to be atrophied,
and the nerves were stretched. Careful dissection
using magnification was performed to preserve the
muscles and neurovascular pedicles. Excess skin was
removed, and the wound was closed in layers after
placing a suction drain [Fig. 4].

The specimen was sent for histopathological
examination. Hematoxylin and Eosin (H&E) stained
multiple sections, showing a benign mesenchymal
neoplasm composed of lobules of fat cells separated
by thin fibrous septa, suggestive of a lipoma [Fig. 5].

Fig. 4. The wound on the day after surgery
after drain removal.

¢ 3 iJ’"
7

Fig. 5. Histological picture that reveals a well-
Fig. 3. Intraoperative photo showing the giant differentiated mature adipose tissue with no
lipomatous mass of 4.1x3.9x2.7 cm. evidence of any malignancy.
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Postoperatively, thumb function was fully restored
and active, with no neurovascular deficit observed.
The patient was able to oppose her fingers without
difficulty and could make a complete fist. Grip
strength was also improved.

Short Literature Review

Lipomas can arise in any part of the body, as fat
is present throughout. They are often referred to
as ubiquitous or universal tumors. The etiology of
lipomas is unclear. Genetic abnormalities are found
in two-thirds of cases, with possible contributing
factors including trauma, obesity, liver diseases, and
alcohol abuse.

Lipoma is the most common soft tissue tumor of the
hand. Lipomas can be either superficial or deep. Deep
lipomas are located beneath the deep fascia and are
further subdivided into intermuscular and intramuscular
types. Intermuscular lipomas are well encapsulated
and exhibit expansile growth, whereas intramuscular
lipomas are irregular and infiltrative. A lipoma of the
hand larger than 4 cm is termed a giant lipoma [10-12].

Lipomas are usually insidious in onset and slow-
growing. Some patients may experience symptoms
such as pain, paresthesia, sensory deficits, reduced
range of motion, decreased grip strength, muscle
paralysis, muscle atrophy, and trigger finger [13, 14].
A lipoma can interfere with finger movements, cause
pain due to nerve entrapment, and, if long-standing,
may induce muscle atrophy and paralysis. Malignant
changes can occur in large and intramuscular lipomas.

Differential diagnoses include neurofibroma, seba-
ceous cysts, abscesses, giant cell tumors of the tendon
sheath, hemangiomas, fibromas, schwannomas,
malignant fibrous histiocytomas, rhabdomyosarco-
mas, and liposarcomas [15].

Lipomasare often asymptomatic and maybe operated
on due to pain, fear of cancer, functional deformity, or
cosmetic reasons. Small asymptomatic lipomas may be
monitored without immediate intervention.

Diagnostic imaging such as ultrasound, CT scan,
and MRI are used to investigate lipomas. Key factors
to note during imaging include the location of the
lipoma (e.g., deep to fascia), its relation to muscles
(intermuscular or intramuscular), and its infiltrative
nature. Ultrasound is cost-effective and non-ionizing
but is highly operator-dependent and less effective at
defining tissues. CT scans provide detailed information
on tumor infiltration, necrosis, and tumor planes,
but involve radiation exposure. MRI offers superior
anatomical details, especially regarding nerves and
tendons, which is useful for decision-making and
surgical planning [16].
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The risk of malignancy increases when a lipoma
is larger than 5 ¢cm and intramuscular [17]. Adequate
and representative sampling is essential for accurate
diagnosis.

According to Ivan Chernev and Amanda Norwood,
«many of the giant lipomas have well-differentiated
liposarcomatous components, which are difficult
to differentiate from their benign counterparts»
[18]. Cytogenetic testing can aid in distinguishing
doubtful cases of lipoma from a well-differentiated
liposarcoma. Intramuscular lipomas are quite
rare [19-21]. In the described case, the lipoma was
identified as intermuscular. Literature reports include
giant lipomas of the hand up to 12x10x8 cm (960 cc)
[22], which is the largest intermuscular thenar lipoma
reported to date. Lipomas in the thenar muscles are
rare, and it is recommended that any lipoma larger
than 4 c¢m in the thenar region be considered a giant
lipoma [23]. Table 1 lists the giant intermuscular
thenar lipomas reported so far [12, 15, 22, 24, 25].

Table Ne]
Case reports Size Volume in cc Year
Mrgggff[zsjf 5%5 cm 125 2008
Yaiiv[lsﬁ ¢ osxdsxdem | 171 2013
Lisf{f?;ﬁ' €| jox12x8cem | 980 2013
Yﬂc}fﬁ?ﬁ- € sxax2cm 30 2015
CCCI?EIC.)I[LZII;]O. 2.5X2£X6.2 o1 2017
Conclusions

Thenar intermuscular lipomais a rare benign tumor
of the hand. It can be diagnosed through clinical
examination and imaging and is usually amenable to
marginal excision. The size of the lipoma alone is not
a major factor in deciding the management of a giant
lipoma of the hand. Other features, such as the plane
of the tumor, its relation to surrounding structures,
and histological diagnosis, are more important than
size in planning the treatment. Achieving a bloodless
surgical field using a tourniquet and performing
careful dissection with magnification are crucial for
successful outcomes.
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KiniHiYHHHA BUNAJOK JilIOMH M’3€BOT'0 IiABUIIEHHA 1 MaJbIA KHUCTi Ta OTJIA],

JiTepaTypHu
3azipruii I.M."

Ilewmp opmonedii, mpasmamonozii ma cnopmueroi meouvuru Kniniunoi rixapmi

«@eoganis» 1YC, Kuis, Vkpaina

Pe3stome. Jlinoma € Haunowupeniuor 000poAKICHO0 nyxXaunoro. Jinoma wa xucmi
Dosmipom Oinvie 4 cm KAACUPiKyemoCa AK 2i2anmcovka Ainoma. Jlinoma Oinsiux pos-
MIPI8 Ha KUCmi 3)Cmpiuaemsca 0yice Pioxo uepes 00CMynHicms 02140Y i MEHULY Kilb-
Kicmb niowkiproi xupoeoi mxanuny. Beauxa sinoma sasaxcac Gynkyii kucmi. Jlinoma
OOMIHAMMHOL PYKU 3A36UHALL BUABNACMbCA Dano 1 nidas2ae onepayii. Mu nogioomMaiemo
npo yeil KAHMHULL 8UNAOOK, OCKINLKU POIMID JNOMU 0V8 6CIUKUM | O3CUMNIMOMHUM

00 MOMEHINY NOABU.

Knouoei cnosa: ninoma, xucmo, m’a3eee niosuuerna 1 nanisis Kucmi.
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BIuiuB maToa0ri9Ho1 30BHIIIHBOL TOPCii BETUKOTOMiJIKOBO1
KicTku Ha opMyBaHHA MPOHAIIFHOI Tedopmanii cron
y AiTer 3 mepeOpaTbHUM HapaaiyeM

Hanunos O.A.", lllynvea O.B.
'KHII «Kuigcoka Micoka Oumava Kniniuna JiKapHa Nel»

Bemyn. 306niuna mopcia 6eaUK020MIAK080I KICMKU € 00HIEN 3 NPUUUN POPMY-
ganma nponayilinoi oegpopmayii cmonu y oimeit 3 111,

Mema: Busuumu mexanism (Hopmysans 308HiuHb0i MOPCii 8eAUKO20MINKOBOT
Kicmxu y oimeil, xeopux na JUII. Busnawumy onmumanshi Memoou xopexyii ma ii
BNAUE HA NOUYTIO CIMONUL.

Mamepianu i memoou. [I[poananizosano 0ari OMPUMani nio uac cnocmepexrcerms
45 nayienmis (90 eunaoxis) sixom 6id 6 0o 16 poxie 3i cnacmuuno OunLezie ma
CRACMUMHUM MeMPAanapesom ma nporayicio cmonu. A 6ueuenns mexanismie Pop-
MYBANHA 306HIUHBOT MOPCIT 20MINKU Ma §T KOpeKyii 0Y10 6UILNeHO 2 2DYNU NAUIEHMIE.
I 2pyna — 24 nayicnmu 3 6HYMPIUHINU DOMAUITIHUMU KOHRMPAKMYDAMU KYA6ULOB020
cyenoba (10 nauyienmie i3 6nympininy POMAayitinumu KOWMPAaxmypami. Kyasulo-
8020 cyanoba; 10 nayicumis — Y NOEOHAHHI 3 NAMOS02IMHOI0 AHMEMOPCIEI0 WKLY
CMezHOoB0L KicmKu;, 4 nayienmu — Y NOEOHAHNI 3i 32UHANGHUMU KOHMPAKMYDAMU
KOMiHHUX cY2n00i8). ¥V nayicnmie I 2pynu 00CAionY8aU 36’ 430K MIXC BHYMPIUHbOH0
pomayiiinor KoRmpaxmypoo Kyasul08020 Y1004 ma 308HIUHINHEOI0 MOPCIEI0 20-
minku. Il epyna ckradanaca 3 21 nayicuwma, y AKux 0Y10 0idzHOCMOBAHO 32UHANLHY
KOHMPAKMYPY KOAHHUX CY2N0018 Y NOEOHANHT 13 308HIUHBOI0 MOPCIEN 20MIAKU. 3
MeMOo0 BUBUeHHA ePeKmueHocmi onepamuen020 JKy8anHsa 32unarohoi KORmpaxmy-
DU KORIHIHO020 CY2n00a Ma 306HIUHbOT MOPCIT 20MinKY ceped 00Caioxcyeanux Il epynu
0y210 6udinerno 2 nioepynu: nioepyna lIA — 9 nayicumis, AKUM NPOBOOULU OCMEOTNOMIIO
BENUKO20MINKOB0I KKicmKuy, niozpyna IIb — 12 nayicnmis, AKUM NPOBOOUNACE MINbKU
MPAHCNO3UY I 0860207106020 M’A30 CIME2HA.

Pe3yavmamu. Ha niocmagi 6ueuenHs KIHIKO-DeHM2eHOI02IMHUX NOKASHUKIG
BCMAHOBICHO, WO NAMOA02IYHA MOPCIA BEAUKO20MINKOBOI KICMKU NOEOHYEMbCA 3
nponayitinoro deopmayicro cmonu. Ipoxcumansra 0epomayiting 0Cmeomomis ee-
AUKOLOMINKOBOT KICMKU NOSUMUBHO 6NAUBAE HA DE3YNbMAMUL KOPeKyil 32unaibhoi
KOHMPAKmMypu KOAHH020 CY22100) Mma NO3UYi0 CMONLL.

Bucnoegox. Bio3naueno npamutl 36’ 430K MixC cmynenem i mpueanicmio Kuiniuno2o
nepeoizy 32unanbHoi KOHMPAKMYPU KOMHHO20 CY22004 Ma BEAUMUHOI0 308HIUNHbOT
mopcii 6eaurxo02ominKogoi xicmxu. OCHOBHOIO NPUUUHOIO POPMYBAHNHA 308HIUHLOT
MOPCIi 20MINKU € OUCOANANHC M A3I68 32UHAYIE KOLIHHO020 CYen00a. Te3a npo Komnenca-
MOPHY MOPCIIO 20MINKU Y 8i0N06I0b HA BHYMPIUHIO DOMAYILIHY KOHMPAKMYDPY K)Jb-
06020 €y2n00a abo NAMOL02IUNY AHMEMOPCIIo WULKY CMeZHOB8OT KiCmKy He niom-
8ePOACYEMBCA. 308HIUMA MOPCIA 20MIAKY 6 OINbULOCE BUNAOKIE CYNPOBOONCYEMBCSA
nponayitinor oeopmayicro cmon. JUCOARAHC MINC M A3AMU CYNIHAMOPIE ma npo-
HAMOPI6 cmonu € 000AMKO8UM PAKMOPOM, U0 6NAUBAE HA POPMYBAHHA 308HIUHLOT
MOPCii 6eAUKO2OMINKOBOT KICMKU Ma NPporayiinoi oepopmayii cmon.
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0co0IMBOCTi XipypriqHOro JiKyBaHHSA
CIIMHHOMO3KOBO1 I'PH:Ki IIOIIEPEKOBO-KYIIPUKOBOI
AUITHKH Y HOBOHAPOJKEHUX

Boonap 6544 L BumaAMS, A i B
!Bykosuncoruil 0epicagruil meouuruil ynisepcumem, Yipaina, Yeprisuyi
KHII Micvka oumada kaiHivHa JiKaphss, Yepaina, 9eprigyi
SV duemumym mpasmamonozii ma opmoneodii HAMH Yipainuw, Ykpaina, Kuis

M

Axmyansnicms. Cnunomoskosea epuxca (CMI) HOBOHAPOONCCHUX € HACAIOKOM He-
NOBHO20 3AKPUMMA HeBPANbHOT MPYOKU Y NA00A NPOMALOM NePuL020 MICAUA 8A2im-
Hocmi. CMI™ € CKAAoH00 ma HegupiterHor npooaemoro oumavoi netipoxipypeii. Ilamo-
J02I8 KPUNKOBO-KYNPUKO0B0I 0inAnKYU cmanosums 30 — 50 % 6i0 3a2anvHoi KilbKocmi
CRUNANLHUX Ou3pagiil Y oimell.

Mema. Busnauumu onmumaneii mepminy ma memoou Xipyp2iunozo Aikyeans
CMI" Kpuxco80-Kynpuxosoi oinankuy y oimeil.

Mamepianu ma memoou. 3a nepiod 3 2019 no 2024 poxu i3 CMI" 610 oneposaro
23 Oimeti, Y AKUX 8 3ANeHHOCI 80 anamomiunux éapianmis i3 CMI" 0yno: y 10 % —
meninzoyene, 35 % — meninzopaouxynrouene, 30 % — micromeninzoyene, 5 % — Mi€no-
yucmoyene, 20 % — paxiwusuc. JJemansricms cmanosura 13,04 %.

Minimansnuii 6iK 6UKOHAHHA ONEPaAmueHozo empywanns 3 npueody CMI 0ys 1
0004, MAKCUMAnsHUuLl — 2 micayi. Minimanonuil po3mip oegexmy 6y npu meninzoyene
— 3%4 cm, maxcumanrsnuli — npu paxuwuzici: 8,5x11 cm.

Hauibinow wacmumu Cynymuinu namoroivnumu cmanamu npu CMI 0yau: 2i0po-
yepanis (80 %), eumixanns aixeopy (35 %), nuxcna napaniezis (60 %), nuxcHii na-
panapes (35 %), nempumanns 6unopoxcrens ma ceui (00 onepayii y 90 %).

Tlokasanuamu 00 HeGiOKAAOH020 ONePAMUBHO20 8MPYUAHHA OYAU: DO3PUE PUNCO-
6020 MIUKY Ma NIOMIKANKA JIKE0DY (He nisniwe 48 200un 6i0 nOUamxy), UMorueHad
MEMOPAHA 2PUNK0B8020 MIUUKY AOO 11020 BUPASKYBAHHSA, BEUKUTL POIMID 2DUNK08020
oegpexmy 3i 30iNbULCHHAM KINOKOCII YepeOPOCiHANbHOT PIOUHY, DAXIUUSUC.

IIpomunoxasannsmu 00 onepayii 0yau: meninzim, 3ananienns 2PUNI06020 MillKy,
CMANU HeCYMICHE 13 HCUMMAM.

40 % oimeti 6yau oneposani y nepiod 6id 1 00 2 0i6, 5 % — do 8 0i6, 5 % — 00 20 016,
45 % — 6i0 21 006u 0o 1 micays, 5 % — 6i0 1 0o 2 micayis.

Pesyavmamu. Memoro xipypziunozo empyuanna npu CMI Y HOBOHAPOONEHUX
OY0: YCYHEeHHA POKYCY NAMON0UHOT IMIYIbCAYLE; 8I0H0BeHHA HOPMANLHOL AHAMO-
MIUHOT CMPYKMYPU CRUHHO20 MOIKY, KODIHYLE, 000I0HOK Ma OMOUYIOUUX MKAHUH;
BIOHOBNICHHA Ce2MeHMAaPHOL iHepeauii; NoKpauernns YUPpKyrayii Aikeopy; YCyHenHs
ma npoPinaxmuxa cunopomy «PiKco8an020 CRUHH020 MO3KY».

Onepamusne 8mpyuanus ckaaddrocs i3 6 nocrioosHux emanie: 1 — poapiz ma 6u-
ciuenns 00010HOK 2PUNCOB020 MIUKY; 2 — 36LIbHEHHA CRUHH020 MO3KY Md KODIHYIE 3
OMOYUYIOUUX MKAHUH, 3 — BIOWADYBAHNHA MEePOOT MOZKOBOI 000LOHKU 6I0 PYOUesUX
mKanum; 4 — Popmyeanns ymaapy 3 meepooi Mo3ko80i 000I0HKU 0S8 CHUHHO20 MO3-
Ky ma KOPinyie; 5 — naacmudna pexoHcmpyxyis 00p3anrsH020 0epexmy CnunHOMO3-
K08020 Kanany; 6 — wKipaHa naacmurd.

[Ipu suxoranti 6 emany onepayii (wxipana naacmura) oimeti po3nooinAAL HA 08i
epynu: 1 2pyna (9 oimeii) — po3mip dedpexmy menue 5 cm (y yux Unaoxax 6UKoHY8a U
MPAOUYLinY WKIPAHY NAACMUKY NPU MOOINISAYTT WKIDU JAMePaNbHO 8160 Ma 6npa-
80 ma 3wueanni 6e3 namsaey); Il 2pyna — posmip degpexmy oinoure 5 cm (11 oimei)
— po3mip degpexmy Oinvure 5 cm (y Yux 6UNAOKAX BUKOHYBARU OLAAMePaNbHY Pacyio-
WKIDANY pomayitiny naacmuxy). ¥ nicasonepauitinuil nepiod cnocmepizany Ycrkaao-
nenna: y 1 2pyni dimeii po3xooxwcennsa kpaie panu —y 3, y I 2pyni — 1; niomixanmsa
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JiKeopy uepes pany 6 1 2pyni —y 1, 6 Il 2pyni ne 6).10; niowKipHe HaKoNUueHHs 1Keopy
6 1 epyni ne 0yno, y Il 2pyni — 6 1 6unaox)y.

Hatixpawi pe3yrvmamu Xipyp2iurno2o mpyuants cnocmepiediucs npu 6UKOHAnHI
onepauii y mepmin 6i0 7 00 10 0i0 cummsa Oumuni.

Hedonixamu xipyp2iuno2o aikysanns CMI 0Y10 ampozenne YukoOMenns Heepalb-
HUX eJLeMeHIMi6 NPOMA2OM 6MPYUAHIA.

Bucnoexu. [Ipomazom UKOHAHHA XiDYPeiuH020 6MPYHAHHA HEOOXIOHO BUKOHYEA-
MU PAOUKYIORIZUC 3 MIKDOXIDYD2IUHUM BULYHUCHHAM DYOUeSUX MKAHUN Md CNALLOK,
CNUHHOMOIKOBUX KIC MaA THIMUX OLIAKODIHUEBUX POPMYEANHD 3 PEBI3IEI0 CHUHHOMO3-
K0B020 KAHA).

Hasenicms oucynxyii masosux opeariey 68,42 % dimeii, oneposanux 3 npusody
CMI nompebye po3pobxu cnocoois ix Xipypeiunoi Kopexyii y OinvuL ni3HboMy il

Ipu epurcosomy oegpexmi menue 5 cm OOULIbHO BUKOPUCINOBYBAMU MPAOULTTIHY
WKIDAHY NAACMUKY, a4 ) BUNAOKY 2PUIK08020 0epexma Oinvuie 5 cm — Oinamepansy
pacyio-uKipany pomauitiny niacmux).
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VIK: [616.8+617.3]617.58-053.2/(043.2)

Xipypriuse JiKyBaHHA €KBiHO-BaPYyCHO1
aedopmanii cromy airert 3 IITIT

Jew’an 10.10.2, Iy IO.M.", Suma AM.', Yesepoa AL, Kinua-Ioniugyx T.A.Y, Ilnewia I111?
IV dnemumym mpaemamonozii ma opmoneoii HAMH Yxpainu», Ykpaina, Kuis
206aacra oumsava ixapus, Yipaina, Myrxaueeo

Bemyn. B cmpyxkmypi opmoneduunoi namono2ii y xeopux 3 LI nepuie micye na-
JACHCUMb DISHOMAHIMHUM 0ePOPMAYIAM CMON, d came: eKBIHYCHill, eKein0-8apyCHil,
NA0CKO-8aAb2YCHIl. EK6iHYCHA 0epOpMALis Cmon € nouwupenum Aeuwem y oimei 3
AL ma cxnaoae 00 50% 6CixX X00AHUUX NAYLEHMIE Ma 0YIHe UACMO ACOUTIOEMBCA 3
gapycroro degpopmayicto. Opmoneounne JiKy8anHs uux 0ePopmaniti BKA0UAE AK KOH-
cepsamugni (bomyninomepanis, JIOK, eincysanus) max i PisHOMAHIMHI Xipyp2iuni
empyuanna y oimeil cmapuioi 8iko60i 2pynu, Axi ckaadaroms 6ausvko 25-30% 6io
YCIX Xipyp2iunux empyuans axi uxonyromoca oimam 3 AL He3saxcaouu na 6eauxy
KIRbKICmb nYONIKAUITE NPUCBAUCHUX OAHITE MEMAMUYT, HA CbO20OHT BIOCYMMI YiMKL N0-
Ka3amnns 00 Xipyp2iurno20 JKy8aHHA 6 3ANeHHOCMI 810 8iKY OUmuru, 6udy 0epopmaii
ma cmynento Kicmkoeux 3mir Cmonu, 30amuocmi OUmuny 00 nepecy8ans.

Mema. Ilokpawumu pe3yromamu Xipypeiuro20 MiKY8aHHA eKeiH0-6apyCcHoi Oe-
popmayii cmon y X60pux 3 OUMAUUM YeDeOPaLbHUM NADALTUEM.

Mamepian ma memoo. Poboma 0a3YeMbCa Ha aAHAM3LE PE3YIbMamis Xipyp2iuno2o
JAiKysannsa 11 nayienmis (15 cmon) 3 exeino-6apycroro 0epopmayiero cmon y oimei
3 I y 6iyi 610 6 00 14 poxkis (w0108140i cmami — 7 nayicHmie, aHinowoi — 4 nayiex-
mu). [layienmu 3 i301608aH010 €KBIHYCHOI0 0ePOPMALIEI0 CIMON He 0YaU 6KAI0UeHT 00
Ub020 00ciONCeHHA. CRacmuuna mempanaezis CRoCmepi2anaca y 3 nayienmie, cnac-
muuna ounnezia —y 1, cnacmuuna 2eminneis —y 7. Po3nooin xeopux 3a kracugi-
kauiero GMFCS (pisens gynxyionanrsnoi axmuernocmi) 6ys nacmynuum: I pigens — 6
nayieumis, Il piens — 5 nayicumis. Ouinka pe3yaemamu JiKy8arms npogooULacs
KAIHIUHO Ma Penmeenos02iuHo.

Pe3yasmamu. B ycix nayicumie namoanozis cmon 0y1a npeocmasiend exeino-
gapycrorw oepopmayicto. Ha 0020CnimansHOMy emani 6ci nauienmu nonepeornso
He00HOPA3060 NPOXOOUAU KYPCU KOHCep8amueHo20 ikyeanns (JIOK, opmesu, 6omy-
JAiHOmMepanis,).

Y mpvox nayienmis onepayii na cmonax 6UKOHY8AMUCA AK 00UH 3 eLeMenmie oaza-
mopignesoi Kopexyii opmoneouurnoi namonozii. ¥ 9 nayicumis xipypeiure empyuans
BUKOHYBANOCA HA M AKUX mKanunax (onepayis Cmpeepa, axinionracmuxad, mpancno-
3Ulif nepeorb020 abo 3a0Hb020 BeAUK020MINKOBUX M 4316, onepauia llImelinonepa), y
2 — KOMOIHO8AHT XIDYP2iuHT 6MPYHAHHA HA KICMKAX MA M AKUX MKAHUNHAX (0Cmemo-
MIT NAMK0B0T Kicmicu, Kicmox npeonnechud, mpucy2no008uil apmpooes y no€oHanmi 3
AxXiNoONAACMUK010). 1301608aMi Onepayii Ha KiCmKax He 6UKOHY6aLUCs.

Xipypaiuni 6mpyuanus na m AKUxX manunax 0Yau KoMOIHO8AN] Ma BKIOUANU: AXi-
JAonaacmuxa -y 2 nayienmie, onepayia Cmpeticpa — y 9 nayienmie (6UKOHy8aUC NPU
eKBIHYCI 3a0Hb020 800y CMONU, BUKOHAHHA mecmy Cilb8epcKoab0a 0YA0 BUSHAANLHUM
npu 6UOOPi memooy onepauii); mpancnouyis nepeors020 6eAUK020MINK0B020 M A3a 0Vd
BUKOHAHA Y 9 NauicHmis (NOKA3aMHAM Ub020 U0 XiDYD2iuH020 6MpPyHaHHs 0)Y0 No-
CUNCHNA 8aPYCHOZ0 BIOXUNCHHSA CIMONU N0 Yac (Pasu neperocy), mpancnosuyis 3a0Hb020
BENUKO2OMINK0B8020 M'A34 — ) 2 NAYIEHMIE (NOKASAHHAM Ub020 6U0Y XIPYP2iur020 6mpy-
uanHa 0Y0 8apycHe GIOXULeHHA 3A0Hb020 BI00LLY CIMONU 1id 4ac Gasu onopu,).

Xipypeiune empyuanna na Kicmkax 6uxonysanocs y oimei cmapue 12 poxie ma
0y10 npeocmasaerne mpucy2rob08um apmpooe3om y 00H020 nayienma (00U0si cmoni)
ma 0CMmeomomMieo N amKo6oi Kicmku (00Ha cmona) y noEOHAHE 3 AXINONAACMUKOI0 —
I nayienm, yu onepayicro Cmpeiiepa — 1 nayicnm.

IIpu nopienaAnni pe3yrvmamie 00 ma nicas Xipypziuno2o JiKyéanus y oimeil 3
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eKBIHO-68ADYCHOI0 0ePOPMAYIEI0 CMON 3G OAHUMU 20HIOMEMPIT 8 20MINKOBOCIMYNIHEBUX
Cy2nobax peecmpysanocsi 30invuients 00°€my aKmueHux pyxie, a came 30invuLeHms
MunbH020 32unanns 00 90° y 060X nayicnmie 3 mempaniezicio aKxmuene 32uHanHi
0Y10 8IOCYMHE, Y 00H020 NAYIEHMA 3 OUNIEIEN CNOCMEDI2ANAcs 2inepKopeKyis Y euz-
JA0L NIOCKO-6AN62)YCHOT 0epopmayii cmonu. V 6Cix X60pux 3HU3UBCA O0Nb08ULL CUMHO-
DOoMm, 8iOMiuANOCA NOKPAWEHHA PYHKYLT OnopU ma X00u.

Bucnoexu. 1. [leoopmayii cmon € HAunowupeniuoo opmoneousnor namoao2ien
y oimeti 3 IL{II ma cnocmepiearomusca Y 6cix 0imeti 3 Qynxuyionarornumu pynamu -1
3a kracugpixayiero GMFCS.

2. [Ipasunvro nidioparutl memoo Xipypeiurnozo 6mpyuanHs 6 3aieIHOCmi 8i0 6iKY
oumunu, U0y ma cmynenro 0eopmayii Kicmox cmonu, a came onepayii na m’aKux
MKAHUHAX, KICKAX MA iX KOMOIHAYIA, 0036045€ NOKPAUUMU PYHKYiI0 0NOPU Mma X00U
y oimeii 3 JLI1.
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KyasmoBuii cyrio6 y nanientis 3 JIIIII:
Xipypriuaa npogiJakTuka BUBUXY CTETHA
i3 32CTOCYBaHHAM OCTEOTOMIMH Ta3a

Gininyyx B.B.!, Menvnux M.B.", Cysopos B.JL', 3uma A.M.", Yesepoa AL
IV duemumym mpasmamonozii ma opmonedii HAMHY», Vipaina, Kuig

AKmyansuicmes 04020 N08I00MACHHA N0 A3AHA 3i CKAAOHOWAMU OP2aHI3aYii npo-
pinaxmuxu eusuxy cmezna y nayienmie 3 AL 6 Ykpaini ma 3naunor KireKicmio
HeBUACHO 0iazHOCMOBANUX NI0BUBUXIB/BUBUXTIE Cme2Ha ) 0imell 3 0aHO010 NAMOJ02IEN.

Mema: Ilokpawumu 00i3nanicms cepeo oumauux opmoneoie Ykpainu w000 3axo-
0i6 npoginaxmuxu usuxy cmezna y navyienmie 3 JII1

Mamepinu ma memoou. B 0cro8y 00Ci0NeHHA NOKAAOeHT pe3yabmamuy 0ocme-
aenns ma nikysanna 21 nayienwma 3 JUI Y AKUX KYA6ULOBUX CY2R00 3HAXOOUBCA 6
«30Hi pusuxy» (inoexc Peiimepca > 40%, cepeone snauenns — 53% (6i0 30 0o 70%)), ce-
Dpeoniti 6ix navienmie cxnae 5,7 poxig (6i0 2 00 12 poxie), 3a 2enoepHum Po3Nno0iLoM:
xnonuuxy — 9, disuama — 12. Bci nayicumu nepedysanu y 6i00ineHHi PeKoHCmpykK-
muenoi opmoneoii ma mpasmamono2ii oumaxwozo i 1wnaybko2o eixy AV JT0 HAMHY» 3
2020 no 2024 pp. Beim nayienmam )10 8UKOHAHO XiDyp2iuny npoPiraxmury 6ueuxy
cmezna. Havyienmam 3 inoexcom Peiimepca 250% 3acmoco8y8anic MIOMOMIL A00)K-
mopie * Kepoeanuil picm, 3 inoexcom Petimepca <50% — ocmeomomis masa 3a Jleza
ma xopuzysanvra ocmeomomia IIBCK. Piuennsa w000 6UKOHAHHA 0CMeOmMOii masa
NPULUMANOCH HA OCHOBE BEIUYUH AYeMAd)YAAPH020 iHdeKcy (00 30° — He BUKOHYBANACH,
npu noxasnuxax >30° euxoryearacs). Iayienmam 3 GMFSC 1-2 8uKoHy8aL0CH i30-
A6OBANA MIOMOMIS A00YKMOPi6 (7 nayicumis), Miomomis aooykmopie + Keposanuti
picm (5 nayicnmig), peKoHcmpyKmugHa 0Cmoemomis masa 3a /leza ma xopuzyeanvha
ocmeomomis IIBCK (9 nayicumis).

Pesyavmamu ma 002060pennA. Busux cmezna € nowuperum asuuem y oimet 3
T, 0cobauso y nayienmis 3i cnacmuunoo gopmoro 3axeoprosarnts. Bio 15 do 60%
nayienmie 3 AL mamumyms 3miuwenns (inoexc Petimepca >30%) abo eusux cmeena
8 sanexcrocmi 6i0 piens GMFCS. Be3 6i0n06i010i npoPinaxmuri 6usux cmezmua npus-
gooumume 00 nossu 6010, 0ePopmayis, nopyuenns GYHKUii HUIHLOI KiHYIKU Ma
YCKAAOHEHOT 2i2ienu npomewcunu. 3anobizanni eueuxy cmeena npu LI 6azyemscs
Ha BUABLEHHT PAKMOPI6 PUSUKY, DEHM2EHON02IMHOMY CKPUHTIHZY KYIbULOBUX CY2N10018
ma C60EHACHOMY NKY6aAnKI (3a36uyail onepamusnomy). Taxa npoezpama npopirar-
MmuuHux 3ax00i6 nocums na3ey CPUP — Cerebral Palsy Follow-Up Program. Octo60t0
CPUP € ckpuminz ma monimopure. Cmanoapmuad npaxmuka 6Kuouade 6 cebe pezynap-
He penmeenonoziune 00CmeNceHts Kyavioso2o cynoba y nayicumie 3 JIII; nepio-
OUMHICb BUKOHAHHA DeHmeenozpam 3anemums 6i0 piena GMFCS 3 6UMIDIOBAHHAM
inoexcy mizpayii (abo inoexcy Petimepca). OcHo6010 NPOPYINAKMUKY 6UBUX)Y CMeZHA
y nayienmie 3 JALII na cb0200Hi € Xipyp2iuni empyuanus. /Jns Kopexmuozo uoopy
Xipypeiuno2o empyuanns Heooxiono epaxogysamu cmynints GMFSC, indexc Petimepca,
81K nayicHma ma HAaA6Hicmy KicmKosux 0eopmayiii cmeznogoi Kicmku ma Kyioiio-
801 3anaoumi.

Pesynomam nicas 6UKOHAHUX ONepamuerux empyuans 0ye eiominnum y 47% nauyicn-
mie, 3a008inbHUM Y 43%, ne3aosinonum y 10% (2 nayienmu: 1 nicas miomomii aooyxmo-
pie ma 1 nicas miomomii adoyKmopie ma Kepoéaro2o pocmy WKy cmezHosoi Kicmxu
nompeoysanu NOOANLULO20 BUKOHAHHA DEKOHCMPYKMUEHOT ocmeomoMmii masa 3a /leza ma
Kopuzysansroi ocmeomomii IIBCK). Kpauyi pesyromamu cnocmepieanucs 6 2pyni nayien-
mie nicas 3acmocyeanmss ocmeomomii masa 3a Jleea ma ocmeomomii [IBCK.

Bucnoexu. Bueux cmezna € cepiiosnum Yckaaonenmuam y nauienmie 3 JIII;
UACMOMa BUHUKHEHHA BUBUX) CMeZHA 3ANCHCUMb 810 Ne6HUX PAKMODIe PUUK), de
30 YMOBU NPOBLOCHHA De2YNAPHO20 CKDUHINHZY, BUBUX CME2HA MONCHA NONePeOUmiL.
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Ipoginaxmura eusuxy cmezna 6a3yemvca na 3acmocy8anii NesHUX ONepamueHux
gmpyuans. Bubip memooy onepamueno2o empyuanns aneiums 6io piens GMFCS,
iKY NAayienma, HAA6HOCMI/BIOCYMHOCNE KICMKOBUX 0ePOPMAYili cme2no60i KiCmKy
ma Kyasio80i 3anaouru.
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CHCTeMHUM IiIXiJ 4O OPTOIEIHYHOTIO JiIKYBaHHA XBOPHX
3 HACTiAKAMH BiTKpHTHX (hopM criiHATBHEX Au3padii

Yegepoa ALY, [yx FOM.1, Suma AM.", Kinua-Ioniugyx T.A.Y, Cxypamos O.£0.", 3oma A.B.", Cusax M.Q.!
IV dnemumym mpaemamonozii ma opmoneoii HAMH Yxpainu», Ykpaina, Kuis

Bemyn. Opmoneduune niKysanns 0imeti 3 HACAIOKAMU 8IOKDUMUX POPM CHIHANb-
HUX ou3pagiil — ckaaone 3a60anna CNPAMOsane na NOKPAUeHHA SKOCIE ICUmmsa na-
uicnma, cmeopenns YymMos8 074 MOMIUB020 CAMOCMILINO20 00CN)Y208)6aNHA Ma nepe-
cysanns. CKAaoHicms 11020 6Upiuerns NOAA2AE 8 NOMCUMNMOMAMUMHOM) nepediey
3aX60P106AHHA — NOEOHANNA HEBDONOIUHIUX, COMAMUMHUX MA OPMONCOUHHUX NPOS-
816, AKI NOMPEOYIOMb MKYEAHHS 8 MEOUUHUX 3AKAA0AX DISHUX NPOPINIE.

Mema. Ioxpawumu 30amuicms OumunL 00 CAMOCMIH020 00CNY208)Y8aAHHA Ma ii
nepecysans WAAXoM PO3POOKU CUCEMU KOMNLLKCHO20 0PMONeOUUHO20 JUKYEAHHS.

Mamepianu ma memoou aiKy8anua. [1poananizoeano pesyrvmamiu 00CmexneH-
HA ma aiKysanna 107 x6opux 3 0pmMoneouuHum npoasamy ioKpumux Gopm cni-
HANGHUX OU3PAPIL, W0 3HAXOOUMUCH Ha MKY8anti 8 1Y dncmumym mpasmamonozii
ma opmonedii HAMH Yxpainu», m. Kueea (1985-2024 pp.). Memoou 00caioxcenns:
KIIHIYHULL, DeHmeen002iuHuLl, CmamucmuyHuil.

Po3nooin xeopux na QyHKYioHANbHE KAHIMKHI 2DYNnU NPOBOOUBCH 610N06I0HO 00
BUSHAYCHHA DIBHA HEUPOCCMEHMAPHO20 YPANCeHHA CNUNH020 MOSK) 3210H0 KAACU-
gpixayii Sharrard’s (1964) 6 moougixauii Bartonek et al. (1999), a came: I 2pyna
(7 X60pux) — nAyiEHmMU 3 HeNOUKOONeHOI PYHKUIEN HelpOceeMenmie ma Hepeosux
KOPIiHYi6 oucmansuiule piens cnunno2o mo3xy S2; 1 epyna (20 xeopux) — nayicHmu 3
HeLipOCeeMeHMAPHUM YDANCCHHAM CNUHNHO020 MO3KY Ha pieni L5-S1; Il epyna (46 x60-
pux) — nayicumu 3i 36epexrcenuan axmuerocmi L3 ma L4 netipoceemenmapnux pierie
CnurH020 MO3KY; IV 2pyna (12 xeopux) — navienmu 3 YDAaIenHIm CnuHH020 MO3KY
Ha wetipoceemenmapromy pieni L1-L2; 2pyna V (2 x60pux) — navienmu 3 Ypanenmam
CRUMHO20 MO3KY HUNCHe Hellpoceemenmaprozo piens Thi2.

Busnavenns m’430601 Cunu ma 2auOUnY napesy HUMCHIX Kihyi60Kx SUKOH)EANOCH
321010 WecmubansHol KAy oyinKu cunu m’a3ie 3a L. McPeak, 1996; M. Beiicc (19806).

Koncepsamusnumu 3acobamu, wo 3acmocosy8anics y 0imel pannvozo 6ixy, 0).u:
YCY8anua 0ePopmayit cmon emantumi 2inco8UMU N0 A3KAMU, OPMONEOUUHT YKIA0-
Kl HANPABIeHE Ha KOPeKYit0 KOHMPAKmMYyp Cy2n00i6 HUMHIX KIHYIBOK, YCYBAHHA 6U-
BUXY CMeZHA WAAXOM PYHKUIOHANBH020 6UMARLY over-headd 3 HACTYNHUM 3AKDUMUM
8NP aBIeHHAM MaA PIKCAYiEI0 ) 8i08I0HOMY anapami.

Xipypaiuna xopexyia y 0insuiocmi Xeopux 0yaa 6azamoemantor, uwo noe’a3ano 3
KOMOTHAYIEN DISHOMAHIMHOT OPMONeOUUHOi NAmono2ii y 001020 i mM020 I X60P020.
Bcbozo 0Y10 npooneposano 77 nauicumie, AKum 6uKonano 188 xipypeivnux empyuans.
3 HUX y OLIAHYT KYAbUL0B020 CY2n00a 03, K0NiHHO20 — 9, 3 npuUB0dY dedopmatii 20minKo-
80-CMYnHe8020 cyaroba — 12, 3 npugooy oepopmayii cmon — 104. B cepednvomy Kine-
KICIMb ONepamusHux 8Mpyuans BUKOHAHUX 00HOMY XBOPOMY CKaaddnd 2,5 (8id 1 0o 6).

Pe3yavmamu ma ix 002080penna. IIpu 8UHAUCHHT MAKMUKY JIKY8aAHHA dimell 3
HACMOKAMU CHIHANOHUX OU3DADITE BAACIUSUM 0YI0 SUDIULEHHA HACTYNHUX 3A60aAHb:

1. Bu3nawenms pi6Ha HeupocezmMenmaprnozo ypaxenms cnunno2o mMo3ky (Ha mo-
MEHM 021A0Y OUMUNHIL);

2. Bemarnosnenms opmoneounrozo cmamycy nayienma:

- Busnauenns cunu m’a3i6 6ePXHIX Ma HUNCHIX KIHUIBOK;

- Busnauenmns 0ianasomny pyxie cyeno0ié 6epxmix ma HUICHIX KiHyi6ox, 6Ka04a-
104U KOHMPAKMYPU Ma CMAMULHE NOJONCEHHA CY2N0016;

- Busnauenus Hasenocmi 6icb06ux 0egpopmayit xpeomada;

- Bemanosnenns piensa nopyuenns wymanuoCmi HUMCHIX Kinyi6ok;

- 30ammicms oumuny 00 6ePMUKANIZAYLT Ma CAMOCMITIHO20 NePecy8antsl.
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Pesynomamu ompumanux oocmencers ma JiKy8ans 003604UMu PO3POOUMU 0CHOB-
HE NPUHUUNL OPMONCOUUH020 JKYBAHH XB0PUX 3 HACIIOKAMU BIOKDUMUX POPM CTi-
HANLHUX OU3pagiil:

- Opmoneduune niKy8anHA NOBUHHO OYMU Po3nouame 8 neputi Micayi nicas Ha-
DOONCeHHA OUMUHU.

- Jumuna nosunna 0ymu 6epmuKani3o8and 3 MAaxCUMAaibHo0 HOPMANI3auicio
uenmpy a2y Mina WAAXOM KOPexyii opmoneouunoi namonozii.

- Jegpopmayis nosunna OYmu yinkom i Ha3asicou sUNPasLenda.

- Onmumisayis 6ub60py emannocmi Xipypeiunux empyuans.

Ilepesaza xipypeiuro20 memooy JiKy8anHs Hao KOHCePBAMUBHUM.
Minimisayis nepio0y 3HepyxXoMaenms OUMunL 3a PaxyHox Kopexyii Kiivkox op-
MoneouuHux nPoaeie 3a 00He Xipypziune empyuanHa.

- Kopexyia ocmeonopomuunux 3min 3 Memor 3ano0i2anns 6UHUKHEHHS 6Mo-
DurHUX neperomis.

- IIposedenns pannix peadinimayilinux 3axo0i6 nicii npoeeoernozo Xipypeiurnozo
JKYBANHA HANDABLCHUX HA NOKPAWeHH CMANY NADeMUUHIX M 4316 KiHYI8OK.

Bucnoexu. 1. Opmoneouune niKy8anus X60pux 3 HACMOKAMU 6iOKPUMUX POpM
CNIHANLHUX OU3PAPT NOBUHHO DOINOYUHAMUCE 3 MOMEHMY HADOONCCHHA OUMUHU,
Oymu KOMNACKCHUM, HANPABIeHUM HA NPOPINAKMUKY POPMYSAHHA 0PMONEOUHOT
namonozii, KoHcepeamusny i Xipypeiuny Kopexuito CQOPMOBAHUX OPMONeOUUHIUX
npoAeie ma 3anodieanms EMOPUHHUX 0ePOPMALili NICAA NPOBEOCHOT KoK ii.

2. Pospobaeni 3azanvii npunyuny JiKy8anus opmoneouunoi namono2ii 0036044-
10Mb 8 MIHIMANLHE MEPMIHYU ONMUMIZYEAMU 0ONOPO3OAMHICING HUICHIX KIHYIBOK Mad
30amuicmo OUmunL 00 CaAmMOCMilino20 nepecyBants ma 00CaY208)Y6anHs, CMEOPUMLU
YMOBU 0118 KOMPOPMHO20 nepedysants X60po2o 8 iH8ANOHOM) Bi3K) Yl Nepeoysars
8 JUXHCKY NPU 1Heonopo3oammocmi Kinyigox.
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CIHACTUYHHI BUBHUX CTErHa: MATiaATUBHI
BTPYYAHHA YH 32CTOCYBAHHA PEKOHCTPYKIIHMTHHX
OCTE€OTOMiM TA324 TA CTerHa?

Gininyyx B.B.!, Menvnux M.B.", Cysopos B.JL', 3uma A.M.", Yesepoa AL
IV duemumym mpasmamonozii ma opmonedii HAMHY», Vipaina, Kuig

Axmyansuicmes 0an020 N06I00MACHHA N0 A3ANHA 3 MPYOHOUWAMU, K BUHUKAIOMb
Y NPAKMUKY104020 0pmoneod CmocosHo 6U0O0PY a0eKeammnozo onepamuerozo empy-
uanna y nayienmis 3 ALII aKi maroms 6ueux cmezd.

Mema: Po3pobumu pexomenoayii w000 3acmocy8ans PeKoHCmpPyKmusHux one-
pamugnux empyuans i3 3acmocy8antim 0CMeomomil mas3a ma cme2ua ma onepayiil
nopamynxy y navienmie 3 LI 014 MiKy8aHHA CRACMUYH020 6UBUXY CIe2HA.

Mamepinu ma memoou. Pe3yomamiu 0arno20 nogiooMAeHHA 0A3Y10MbCA Ha OAHUX
oocmexcenns ma aikyeanns 32 nayienmie 3 111 y axux 68 6UBUX KYAbULOB020 CY20-
0y. Cepeoniii 6ix nayicnmie ckaaoas 9,2 poxu (5—14 p.), cepeons mpusanricms 00110
8 KYA6ULOBOMY CY2N00T CKAAOANA 2,3 DOKU (3 Micaui — 4 poKu), 3a 2eH0ePHOI0 NPUHA-
JeXHCHicmIo: Xaonuuxy — 14, oisuamxa — 18, pisens GMFSC 3-5. Bcim nayicnmam 6y10
BUKOHANO DI3HI Onepamusi 6mpyuanis y 6i00L1eHHi PeKOHCMPYKMUHOL 0pmoneoii
ma mpasmamonozii oumano2o i wHaybkozo 6iky AY dT0 HAMHY» 3 2017 no 2024 pp.
Bubip onepamugrnozo 6mpyuanns 3anrexcas 6io amoyiamopro2o cmamycy nayienma,
MPUBANOCIE CUMNIMOMIE (0INb Y CY2N00L MA BUPANCCHICING ADMPOIHUX 3MIH ) CY2R001),
HAA6HOCMI/8i0cymHocmi oepopmayii 20106xu cmezno6oi kicmxu (I'CK) ma nasgnocmi
CYRYMHIX NPOOSEM, NO6 AZAHUX 3 OCHOBHOI0 NAMON02IEN (AHECMEII0N02IUHILL PUSUK).
Hayienmam 3 GMFSC 3-4, giocymuicmio depopmayii [CK, mpusanicmio cumnmomie 00
0 Mic ma 8i0CYMHICMIO BUPANCEHUX APMPOIHUX 3IMIH ) KYAbULOBOM) CY2N00T BUKOH)BA-
JAUCH pexoncmpykmueri empyuanna (12 nayienmis). Hasnaxu, nayicumam 3 GMFSC
4-5, mpusanum 001em y KYAbo80MY Y200 ma eupaxcerumu 3minany popmu I'CK
nepeesaza 6i00asanacs onepaviam nopamynxy (20 navyienmis).

Pe3yavmamu ma 002080pennn. 4acmoma 6usUX) CMezHa ) He amOYAAMOPHUX
nayienmis cinadae 30-60%. Jlikysanns eusuxy cmeena npu JII1 € 8uraouro xipyp-
eiunum. Ha menepiuniil uac ichyrome 064 npOMULeNHUX 1i0X00U 00 3acmocy8ans
onepamusHux empyuans: 1) peKoncmpyKmueni Xipypeiuni empyuannua ma 2) one-
pauii nopamynxy (salvage surgery). Pexoncmpyxmueéni npoyedypu 3a3eunaii po3ensi-
0amsCa, KoM € MONCIUBICNG BIOHOBUMU KOHZDYEHMHICIb K)IbUL0B020 CY21004 Ma
nokpauumu 11020 GyHKYito. Pexoncmpykmueni onepayii 6K110ua0ms Hacmynui one-
pamusni empyuanns: 1) waKomxanunni npoyeoypu; 2) Kopuzysanvid 0CmMeomomis
CMe2H0B0I KiCmKU; 3) PEKOHCMPYKMUBHA 0CMeomomis masy (Hauvacmiue 3a /Jleza
abo 3a Ilembepmonom). Onepayii nOPAMYHKY CNPAMOBAHT HA 3MEeHUeHH 00N ma
NOKpauera AK0CML ICUMms, noseuLernts npoeeoerts 2i2i€Hit NPOMeNCUnU NayicH-
ma, a e Ha BI0HOBACHHA HOPMANLHOT QYHKYLT cyenoda. Onepayii nopaAmyHKy 6Ku0-
uanmo: a) NPOKCUMARLHY De3eKyilo cmeznogoi Kicmku — npoyedypa Castle; 6) anvei-
3)104) 0CMeOmoMi0 NPOKCUMALLHO20 8I00iNY cme2ro60i Kicmxu — npoyedypa McHale;
8) apmpooes Kyabul08020 CY2n00a; 2) MOMAanbHe eHOONPOMe3y8anHs KYabio8020 cy2-
000 (6UKOHYEMBCA MINLKU Y DeMenbHO 8i0i0PAHUX NAUIEHMIB, U0 CAMOCMIIHO nepe-
CYBAOMBCA).

Pesynvmam 0y8 Kpauwsum 6 2pyni nayienmis nicis 3acmocy8anis PeKoHCmpyKmue-
HUX 8MPYUAND 13 3ACMOCYBAHHAM KOPU2YB8ANLHOI ocmeomomii [IBCK ma ocmeomomitl
masa. bonvosuii cunopom 0Y8 MeHuL SUPANCeHUM 6 Yill 2pYni nayienmie ma pieexs
AKOCE acumms 08 KPAaujum, a cmynins GyHKyii Kyaioui06020 Cy2100y 0Vau SUUUMU 6
2pyni nayienmis, AKUM 3acmoco8y8ascs DeKoHCmPYKMueHULL nioxio.

Bucnoexu. Ilpuiinammsa  Diuenns M SUKOPUCANHA  DeKOHCMPYKMUBHUX
ONepamueHUx mpyHans ado onepayitt. NOPAMYHKY 3arexcums 6i0 Kinbkox paxmopi:
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1) 6ix nayienma, 2) cmynine niogusuxy abo 6Ueuxy cmezud, 3) Has6HOCMi ma mpu-
8AN0CMIE OO0 ) KYA6ULOBOMY CY2N1001, 4) ambyramoprozo cmamycy ma 5) Ppopmiu 20-
JOBKU CIMeZHOB0I KiCmKU ma KYAbU0B0i 3anadunu. Jns nayienmie moioou020 6iKy
3 BUBUXOM CME2HA HA DanmHill cmadii (Hempusanuii nepiod 6010 Y KYA6ULOBOM)Y C)2-
001 0e3 3Minu PopMU 20K06KU CME2HOB0T KICMKU), 3a36unall 8i00arms nepeeazy

pexoncmpyxmueniti xipypeii ons 36epexcenns GynKyii cyeno0y.
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BuU3HAYEHHA KATbIiN-KPEATHHIHOBOIO KoedilieHTy
Y HAIi€HTiB 3 HEPBOBO-M’130BUMU 3aXBOPIOBAHHAMH

Cmenanrok A.C.%, banayvra H1"2, Connyesa L.B.", Kanopvorxina I'b.!
!Hauionansta oumsana cneyianiosana aixaprs «Oxmamoums MO3 Yipainu, Yipaina, Kuig
“Havionansruti meouunuii ynisepcumem imeni O.0. bozomonvys, Vipaina, Kuis

Axmyansnicms. Kanoyiti-Kpeamuninosull Koegiyienm ceui — ye anania ceyi, Axui
npPOBOOUMbBCA 0N CKPUHINZY 2inepransyitlypii. Ina ananisy 6epemscsa panoomna nop-
Uia ceui, w0 0036044€ BUKOHYBAMU 11020 HABIMb Y MANOKIE. CNiBGIOHOULEeHHS 6UDA-
HAE KINLKICMb KANLYII0 10 BIOHOULCHHIO 00 KDeAMUHIHY 10 BUOLIAEMbCA 3 cewero ma
Dpo3paxosyemucs 3a PoPMYA0I0:

Kanvyiti-kpeamuninosuii koepiyienm = Kanvyitl ceui (mmonv/n) / Kpeamunin ceui
(MMONB/TL).

YV nayienmis 3 Hep8060-M’A3068UMU 3AXEODIOBAHHAMU, BHACLIOOK NOPYULEH020
M’A308020 MeMAOONISMY 00 NAMOL02IUHO20 NHOYUECY 3ANYUAEMbCA KICMKOBA MKAHU-
Ha, Wo NPU3B00UMs 00 POIBUMKY 0CMeonopo3y ma HeoOXiOHOCME NPUSHAUEHHS npe-
napamie xanrvyito ma eimaminy D. [Ipome ocmanui 00CAi0NceHHs 6KA3Y10Mms Ha 3Poc-
MAanns wacmomu HePporimiazy cepeo niorimiie ma MOI00UX J00el 13 3d3HAUeHOI0
namoso2ier.

Tomy, memoro Haui02o0 00CHIONCeHHA OYA0 OYIHUMU DiBeHb KANbUYili-Kpeamunino-
8020 KOCPIYicHMa Y NAUieHmMie 3 HePE080-M’A308UMU 3AXE0PIOBANHAMU MA BUSHAUU-
MU YUHHUKU, KT MONCYMb 6NAUSAMU HA 11020 De3YIbmamiL.

Mamepianu i memoou. V xamez0pito 06Cmency8anux nayicwmie 6iliua oimu 3
HePB0BO-M A306UMU 3AXE0PIOBARNHANUY, a came: miooucmpogiero Jowena (MAL) — 7
dimeii ma CninarbHo0 M’A306010 ampogicto (CMA) nepwozo muny — 2 dimei, Axi
nepebysanu na oocmexcenni 6 HACH «Oxmamoum», 0e 3HAX00AMbCA pedepernmmui
uenmpu ma HAaf6Hi MYJ6MUOUCYUUNTIHADHT 2DYNU 3 HAOAHHA KOMNACKCHOT MeOUUHOT
donomozu xeopum wa CMA ma miooucmpogito Jiowena. Yci nayicnwmu empamuii
MONCAUBICING CAMOCILIHO DYXAMUC MaA NOMPeOY8an CMOPOHHLOI 00NOMO2U Ma KO-
JICH020 Kpicaa.

Hayienmam 0Y10 NPo6e0eHo BUSHAMCHHA DIBHA KANbYL-KDeamunino8020 Koepi-
uienma ma OYinKy napamempie Kicmrkoeoi mxanuru 3a 0010M02010 080POMOHNOL
penmeeniécoroi dencumomempii. Pegpepenmmuumis SHAMeHHAMU 0N 00Cmexnenoi 2py-
nu oimeii y Hawitl 1a00pamopii € pisens 0ano2o noxasuuxa y mexcax 0,04 - 0,7
O0OUHUYD.

Pe3yavmamu. 32i010 penmezeniecbkoi 0eHcumomempii, HOPMaibii NOKASHUKY Mi-
Hepanvhoi winenocmi xicmiogoi mxanunu (MIKT) peecmpysanu y 2 (22,2 %) obcme-
acenux, nu3oky MIIKT y 3 (33,3 %), a 6mOPUHHULL CUCMEeMHULL 0CMeOnopO3 6UABUNU )
4 (44,4 %) navienmie (maodauys).

3a pesynvmamamu nposeoenux oocmencens y 8 (88 %) i3 9 nayicumis, pisens Kano-
yili-Kpeamuninosozo koediyicnmy 6y8 euie pedepenmuux suawens. Hozo noxasnuru
3anexncany 6i0 nputiomy npenapamis Karvyiio, eimaminy D, 2110K0K0pmMuUKocmepoiois
ma 6icoconamis, AKi BUKOPUCTNOBYBANUCA OIS JIKYBAHNA 0AHOT KO2ODMU NAYIEHMIE.

Bapmo 3asnauumu, o niogulyenus DieHa Kaablyiil-kpeamunino8020 koepiyichma
Oinvuie mpoox Hopm (8uue 2,100unuyb) peecmpysascs y nayicumie, Axi 000amKoso
nputimanu npenapamu Kaivyiro ma/yvu imaminy D. 3a pesyaiemamamiu. Ompumaro20
NOKA3HUKA KANLYILL-KDeamunino6020 Koepiyichma nposooUsdacs Kopexyia ix 0o3y-
BAHMA.

Bucnoeoxk: Ilavyienmam 3 Hepe060-mM’A308UMU 3AXE0DIOBAHHAMU BANCAUBO OUiHIO-
8aMU KANbYILL-KDeaAMUHIHOBULE KOePIUieHm 0N BUABICHHA 2INePKANYIILYDIL, 0CKINb-
KU 8UCOKULL KANbUYIi-KDeamuninoeuii Koepiyicnm 6Ka3ye Ha DPUSUK BUHUKHEHHS
CeUOKAM AHOT X80POOU.
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Iayienmam 1eoOxXioHo 6u3HaA4aAMy PieeHs Karblili-Kpeamurinoo20 KoepiyieHmy
AK nepeo nouamxom npusnavenHs npenapamise Karoyito ma simaminy D, max i uepes
00U MUNCOHD ONICAA, 011 NPOBEOCHHA KOPeKyii iX 003Y8aHHA, 3 HeOOXIOHOCMI.

Tabauya.
OcHO8Hi xapakmepucmuxu oocmexceHux nauicumie 3 HePE0680-m’1306UMU
3axX60P10BAHHAMU
gl . KKK CAIIENCHTAIA rkc, | MUKT - Bicgoc-
& | Tiarnos | Bix, p. : . Biramin D, ’ Hopwma/ ponarn
= O | Kambuift, mr MO Mr HH3bKA Tak/Hi
1 CMA 12 1,14 - - - HOpMA Hi
2 CMA 10 1,28 - - - HOpMA Hi
3 MIJ 17 2,56 1000 2000 30 HM3bKA Tak
4 MO 11 0,54 - 2000 36 HU3bKA Hi
5 M 12 3,2 2000 4000 25 HU3bKA Tax
6 MIJ 18 40 - 2000 22,5 HM3bKA Hi
7 mum | 18 | 21 500 2000 225 | nwseka Tax
8 ML 13 0,96 1000 2000 20 HU3bKA Tax
9 M 12 0,96 500 - 18 HU3bKA Hi

KKK - Kanvyiti-kpeamuninosuti koegpiyienm, IKC — 2noxoxopmurocmepoiou, MIHKT
— MIHEPANbHA WENLHICb KICMKOB0T MKAHUHU
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OCco0IMBOCTi IIarHOCTHKH TA XipypIri4HOIO
JMiKYBaHHA MPOIPECYIOUO0i M’ 130801 TUCTPOPii

Suma AM.Y, Ty [0.M.", Yesepoa A.L', Mapyunsx CM', Kinva-[oniugyx T.A.
IV dremumym mpasmamonozii ma opmonedii HAMHY», Vipaina, Kuig

AKRMYyansHicms 0aH020 NOGIOOMACHHA NO6 A3AHA 13 CKAAOHOCMAMU MA NPOMUDIHYUA-
MU Y 3’ACYBARNT MEOPEMUHHUX ACNeKMI8 Mma 00ULIbHOCIE ONepaAMUSHUX 8MPYUAtb 3
Memoro KopeKyii opmoneouunux npoasie npu npozpecyrouiti m’a306ii oucmpogii (IIM/]).
Jegpopmanis cmon ma Kowmpaxmypu 6eauxux cy2nobie npu pisnux gopmax IIM/ € mu-
NOBUMU OPMONEOUNHUMU NPOABAMU, AKI HA (POHI NPO2Pecy1ouoi Mm’a30680i crabkocmi
npu3eo0ams 00 6Mmpamiu X60puMu PyHKYii Xo0u, onopu ma camooocny208)6amHs.

Mema: [Toxpawumu pesyromamu 0iaeHOCMUKU ma Xipyp2iuro2o AiKy8anHs opmo-
neoUMHUX NPOABIE X6OPUX HA NPOZPeCcYIOHy M’A308) 0UcCmpopio.

Mamepan ma memoou. B 0cro8) 00CAi0NceHHA NOKAA0eHT De3yavmamiu 00cme-
acenns maniKysanna 91 xeopoezo 3 pisnumu opmoneounnumu npossamu IIM/J eixom io
3 00 34 poxis (wonosiuoi cmami — 66, sinouoi cmami — 25), w0 3HAXOOUNUCH HA JIK)-
ganni 6 IV JTO AMHY» ma oumauiil xainiunii cneyianizoeanii sikapmi <OXMATAUT»
M. Kueea; ceped nux 33 x60pum 6y10 npoeeoeno onepamuere empyuanis 3 memoro
KOpeKYii munosux opmoneoudnux npossié (na m’aKux manunax — 28 nayienmam,
KICMKAX — mpoom X60PUM, KOMOIHOBANI 6MPYUAHHA (KA KICMKAX MA M AKUX MKAHU-
HAX 00HOUACHO) — 080M NAUIEHMAM,).

Hiaznos IIM/] 6cmanoenoeaiy Ha niocmasi 0cooIusocmeri Kainiuno20 nepeoizy
3ax60p106anHA (02180 HeBPOI02A Ma 0PMOnedad), 0ioxXimiuno20 (pieens 6i0N06iOHUX
CH3UMIB KPOBL) ma enexmpomiozpagiuno2o (eoruacma erexmpomiozpais) memooie
docnioncenna. IIM/ lowena ma Emepi — JIpeiigpyca 6cmano1eno minvku ) nayicHmie
won06ioi cmami, Epoéa — Poma — 10 wonogivoi ma 23 xinowoi cmami, Janoysi — /Je-
KHcepina — mpoe 4o108i40i Ma 080€ HIHOUOI.

Pesynvmamu ma 062060penns. Bcmanosnieno, wo 0epopmayis cmon ma KoOHmp-
axmypu eeauxux cy2no0ie npu pisnux gopmax I1IM/] € munosumu opmoneousHumu
npoaeamu, AKi na Gowui npozpecyouoi m’a3060i CAAOKOCMI NPU3004ms 00 6mpamu
X60pUM PYHKUTT X00U ma Onopu, a maxoxc camooocry2o8ysanns. Y xeopux 3 1M/
diaznocmyeanu Disny oepopmayito cmon (eKeinycna, eKkeino-6apycha, exeino-excKa-
8aMO-8APYCHA, NAOCKO-B8ANb2YCHA, KIUULOHOICMb) Ma KORMPAKMYypu cy2n00ie (nie-
YOBUX, JKMbOBUX, K)bULOBUX MA KOSIHHUX).

Kouwmpaxmypu cyanobie ma degpopmayis cmon y xéopux 3 IIM/] niorgearome one-
pamusniti Kopekyii WaIxoMm BUKOHANNHA DISHOMAHIMHUX ONepAMUBHUX 6MPYUdtb
HA W AKUX MKAHUHAX, KICMKAX YU KOMOIHOBanux onepayii. Buxonano onepayiil Ha
MAKUX MEAHUNAX — ) 28 NAYIEHMIB, KICMKAX — ) MPbOX X60PUX, KOMOIHOBAHI 6MPY-
YUAHHA (Ha KICMKAX ma M’ AKUxX mKanunax 00Ho4acHo) —y 060X NAuieHmie.

Hoxasannamu 00 onepamusHux empyuans 0Yau KoHmpaxmypu cyenobie, Axi Ha
poni depopmayii cmon i m’A3060i CAAOKOCI 3HAUHO NOZIPULYBANL ONODY, X00b0Y Ma
CaMo00cnY208Y8anNA Nayicnmis y xeopux na IIM/.

IIpomunoxasanms 00 BUKOHARNA ONEPAMUBHUX BMPYUANb: BANICKA CYNYMHL NAMO-
JI02i5 3 O0KY Cepue60-cyOurHoi ma ouxaivHoi CUcmem; KOHmpaxmypu ma 0epopmayii
cmon 6 mepminansriic cmaoii IIMJ], y eunaoxax, xoau 60HU He 3a6axcai aoanmauii
X60D020 00 00NOMINCHUX 3AC00I6 Nepecysants; NPOMUNoOKA3anus 00 CYXONCUILHO-
M A308UX NePecalox Ha CMmonax — Mmomanvie YuK0ONeHHs OUCMPOPIUHUM NPOYECOM
M’A316 20MInKU (vomupu i Oinvie m’a3a), 8i0n06ioni EMI" nokaswuku YuKo0xerocmi
M’A3Y, 6IK nayienma 00 mpbox poKie.

Byno 006e0erno 6ioXiMiuHO Mma enexmpomiozpapiuno, uwo onepamusne mpyuaris
He NPUCKop1oe nepeodie miooucmpopiurnozo npouyecy.

IIpu 0obposxicnomy eapianmi nepebizy onepamueHi 6mMpPyuarHus no Kopexuii
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degpopmayiii cmon ma KOHmMpaxmyp cy2no0i6 30ammui ehpexmusHo ix ycysamu ma nox-
paugysamu GyHKyito X0060U, 0ROPU Ma CAMO0OCY208)Y8AHNA HA MPUBANULL HAC.

[pu 3noaxichomy eapianmi nepebizy IIM/ 3 memor Kopexyii munosux opmo-
NeOUMHUX NPOABIE YLl SMEHULEHHA X CMYNenio mu NPONoOHYEMO 3acCmoco8yeami
M AKOMKAHUNHT 6MPYUAHHA, AKT 6 NOPIBHAHNI 3 KICIMKOBUMU, MAIOMb OINbUL KOPOMK]
mepminu nicAAonepayitinoi imooini3ayii ma PUsuK 6UHUKHEHH 8MOPUHHUX AMPO-
piti, empamu PynKyii Xoou ma onopu nayicwmom 63azani. IIpu weuoxonpozpecyio-
womy eapianmi nepeoiey yi 6mpyuarma 30amui YCyHYmu my uu iy 0eopmayito ma
nO00BACUMU MePMIH X00b0U ma 0nopu x60p020 3 1IN/,

Ceped onepamusHux empyuart OYau: NOO0BHCEHH CYXOICUNKIB, KANCYIOMOMI,
CYXONCUNLHO-M A3061 MPAHCNO3UYLT, mPucy2noboei apmpooeu kicmox cmonu. /J06-
puii pesyaomam ompumaro y 73%, 3a006inehuil y 20%, He3aiosiieuil y 7%.

Bucnoexu. Ilokasanmns ma npomunokasanms 00 onepamusniux empyuans no Ko-
pexyii munosux opmoneouunux npossie y xeopux 3 IIM/] 3arexcams 6i0 gopmu 3ax-
80PI06ANHA, 11020 CMAOT], 8apianmy KAiHiuH020 nepebizy, erexmpomiozpapiunux ma
OLOXIMIMHUX NOKAZHUKIE, CMPYKMYPHO-PYHKYIOHANHO20 CIMAKY M’A316, 610Y 0PMO-
neouunoi Namo0z2ii, CMmynenio ii 6uPaICenHocmi ma 6ixy nayichma.

Xipypeiune empyuanns € epexmusHum Memooom JiKYEanHs MUNogux opmoneouy-
HUX NPOABIS, 30AMHUM NOKPAUWUMU AKICE MA NO00BHCUMU MEPMIH, d 6 0eAKUX 6U-
naoxax i 6i0HO8UMU PYHKYII0 X00U, ONOPU Ma CAMO00OCLY208)Y8AHHA.
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IIpoditakTHKa BTpATH KiCTKOBOI MACH Ta MATOJTOTIIHUX
MepeIoMiB Y JiTel 3 MOPymeHHAM (PYHKITi1 X001
T4 OIIOPH IIPHU HEBPOJIOTTYHIN IMATONIOTIL

Kinua-Honiugyrx T.A1, Suma A.M.", Yegepoa A.L*
IV ducmumym mpasmamonozii ma opmonedii HAMHY», Vipaina, Kuig

Axmyansuicmes 041020 NOGIOOMACHHA NO6’A3ANRA 3i SHUICCHHAM, A00 NOBHONW 610-
CYMHICIMIO MOMCIUBOCIE AKMUBHO20 Nepecy8ants y dimell 3 nNeeHo10 HeePOS02iuHON
nAamon02i€io, w0 6 6010 uep2y npu3sooums 00 3HA¥H020 SHUNCHHA WINbHOCE KiCm-
KOBOI mKAHUHY Md 6UHUKHEHHA HUSLKOCHeP2eMUYHUX NAMOS0IYHUX NePeIOMIE 3
NOBHOI0 BMPAMOI0 X60PUMU PYX0B0T PYHKYLT, X00b0U, CAMOOOCNY208)8AHHSL.

Mema: Iokpawumu cmpyKmypHo-PyHKUioOnaroHuil cman Kicmxoeoi meanunu )
XBOPUX 3 HEBPOS02IMHOI0 NAMOLOIEN.

Mamepan ma memoou. B 0CHO8Y 00CHIONEHHA NOKAAOCH] De3yabmamu 0ocme-
dHCeHHA MaA MKYBAHHA 14 X60PUX 3 HeBPOS02IUHON NAMOLOZIEN, WO CYNPOBOONCYEMb-
CA 3HAMHUM NOPYUEHHAM PYHKYLT ONOPHO-DYX06020 anapama: Oumavuli yepeopans-
Huti napaniv — 7 xeopux (5 3 keaopunapesom GMFCS IV-Y ma 2 - 3 2eminapesom ,
GMFCS 1I-11I); nopywenns Gopmysanns cnunno2o mo3xky (IIOCM) — 5 xeopux; chi-
HanvHa m’a306a ampogia (CMA) — 3 xeopux 6ixom 6i0 4 00 12 pokie (wor08i40i cmami
— 0, Jcinouoi cmami — 8), w0 3HAX00UNUCH Ha NiKysanni 8 IV ITO HAMHY» ceped Hux
Y 4 -x 0imeli cnocmepizaniucsy Hu3bKoenepemuuni neperomu (2 cmeena, 2- Kicmku
2OMINKU). BCim X60pUM NPOBOOUNOCH KIHIUHE MA HeBPON02IUHEe 00CMENeHHA, DeHm-
2enozpaia ceemenmie HUNCHIX Kikyi6ox ma OuinKa CmpyKmypHo-PyuKyioHaIbH020
CIMAHy KICMK0B0I MKAHUNIU WAAXOM BUSHAMCHHA MAPKeDi6 KiCmK08020 00MilY, Di6HA
KAnbyito KPosi ma 3azanvio2o eimaminy D, 060(p0monHoi penmaeniecbkoi 0encumo-
Mmempii (nonepexosuti i00in xpebma, npoxcumanroHuii 6i00in cmezua (npu 2eminapesi
y xeopux na JALII) ma total body).

Jiaznos 6cmano6noeant na niocmagi anamnesy ma KoHCyabmayii neeponoza, npu
CMA npo600unocs 2enemuyne 00CmeNeHHA.

Pe3ynsmamu ma 002080penna. Bcmaro61eHo, o Y 6cix 00CmeNcy8anux 8iomiva-
JUCH SHAYHI 3MIHU MIHEDANbHOT WENUHHOCME KICIMKO0B80T MKAKUNHI 3 0eHCUMOMemPuY-
HUMU NOKA3SHUKAMU 10 Z- kpumepiro 6i0 -4.8 — 5.1 SD npu CMA 0o - 2.8 — -3.7 SD npu
namoao02ii, o BUBHANACY, § MIALKU Y 0IMell 3 2eMinape3om, AKi Mo2au CamoCmitino ne-
pecysamuce i NOBHICMIO HABAHMANCYBANU 300D08Y KIHUIBKY Z- Kpumepili 6V J0KANbHO
3HUNCeHULL Ha X80DiLi Kinyisuyi 8 mexcax -1.6 — -1.8 SD, npu HOPMANHUX NOKAZHUKAX
Ha 300positi cmoponi. Hailoineu Husvkuil pieens 0y6 y oimell, w0 Manu namonoziy-
Hi nepenomu. Pigens Kanvyyito Kposi 06 6 Mexcax HOPMU Y 6CiX NAYIEHMIE, NOKAZHUK
3azanvrozo simaminy Dy 5 dimetl 0Y8 6 mexcax nopmu, a 'y 7 oimei (IIOCM ma CMA)
— cnocmepieanoce 3uuxcenns piers 00 12.8 — 18.4 we/ma. Ilpu susnavenni maprepis
KiCmMK08020 0OMIHY 3HAUHT 3MIHU OYU 6UABAeHT ) 080X nayichmie 3 [IPCM, 00H020 3
AT ma y ecix oimeii 3i CMA. Byno 6iomiuenoro 3uaune 30inbllenH DieHa mapkepa
Kicmropyinyeanns B- Ctx ma nomipne 3nuxcenns mapkepa xicmxoymeoperns PINP,
niosuwerull pieens 0CmeoKanvUiny. Buaeneni sminu 2060pAMb NPO 3HAUHE SHUNCEHMS
MIHePANbHOL WiAbHOCME KICMKOB0T MKAHUHY 13 3a2D03010 NAMON02IUHUX NePeoMis NPy
BUKOHAMHT peabinimayiinux 3axooie — macaxcy ma JIDK, ma cnoginvnene 3poujenus
npu nposeoenni KopeKyitinux ocmeomomitl. Bcim x60pum npogooundacs 6aucha mepa-
nia npenapamamu Kaneyiro ma gimaminy D. Ooniti oumumni 3 CMA ma 060m navicnmam
3 [IOCM ma Hasa6Hicm0 NAMOR0IMHUX NEPeSOMIE 0VI0 NPO8eIeHO mepanito 301eHOPO-
HOB010 KUCI0MO10 32(01H0 3 MOHpeanscokum npomoxosom 6 003i 0,025 me na xe macu
mina 3 inmepeanom 6 mic. Y 6cix X80pux, AKi cnocmepieanucy, 8i0MiveHo NoxpaujerHHs
NOKASHUKIE CMPYKIMYPHO-PYHKYIOHANBHO20 CIMANY KICMKOB0T MKAHUNLL.

Bucnoexu. Bcim 0imam 3 He8PON02MHOI0 NAMON02IEN, AKA NPU3BO0UMs 00
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3HAUNHO020 SHUNCCHHA DYX0B0T AKMUEHOCME ab0 Npu ii nOHILL I0CYMHOCMI HeOOXiOHA
basucna mepanis npenapamamy Kareyiro ma eimaminy D. /o 6asucnoi mepanii, 3a-
JRICHO 610 3MiH CMPYKMYPHO-PYHKUIOHANLHO20 CIMANY KICMKOB0I MKAHUHU Md NO-
Dyuiens ii memaoonizmy 6CMar08IeHUX DEHM2eH-0eHCUMOMEeMPUHO MaA HA NLOCMAGE
SMIH CReYUuPuHUX KICMKOBUX MapKepis, 000aemo npenapam anmupesopomusroi oii
— 3041eH0POH08Y Kucaomy 6 003i 0,025 me na ke macu mina Haasnicms nu3vkoenep-
2eMUMHUX NePeNOMIB 00682UX KICMOK € NOKASAHHAMU 00 0006’4A3K068020 NPUSHAYEHNA
maxoi mepani.
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KiiHigyHa i pEHTT€HOIPAMOMETPUYHA AiaTHOCTUKA MMATOJIOTi1
KYJIBIIIOBOTO CYINI00a y manieHTiB 3 JIIII

Suyasic M.B.", Mapyunsix C.M.", Hemewr M.M., Hocunenxo PL'
IV dnemumym mpaemamonozii ma opmoneoii HAMH Yxpainu», Ykpaina, Kuis

Axmyansnicmo. TpYonowi diaznocmuku, AKi 8UHUKAIOMb NPU 6UOODI KiKYEAIL-
HO-NPOPINAKMUUHUX 3AX00I68 HANDABIEHUX HA NONePeONceHHs NI0BUBUXY, 36UX) i
KOHMPAKMYP KYA6UL08020 CY2R00Y Y NAUIEHMIE 3 OUMAKUM UeDeODANbHUM NADALIMeM
ABNANMBCA AKMYANOHUM 00 €EKIMOM 00CRIONEHD.

Mema docnioxncenna. [Toxpauumu pe3yromamit 0ia2HOCMUKU NAmoa02ii KYabulo-
8020 CY2N00a WAAXOM 6CIMAHOBNCHHA 00 EKMUBHUX DEHIMZeHOPAMOMENPUHUX 10-
KA3HUKIB.

Mamepianru ma memoou. 3azanvha Kinovkicms nayienmie cmanosuna 20 (40 cy-
210018), ceped Hux 10 xnonuuxie ma 10 diguamor. Bcobozo npooneposano 16 cyanobis.
Bix x60pux xoaueascs 6io 3 00 15 poxie. Penmeenozpamomempurno eusHawaiu: wull-
K060-0iagizapuii Kym i mopcito cmezna npoexyiini ma icmunni 3a Koganem (3a 00-
n0M02010 MAOIUYD), AYeMAOYAAPHULL KYM Mma Kym naxury 3anaounu (Kkym llapna).
Kniniuno eusnauanu mopcito cmezna 3a Ruwe. Inmpaonepayitino u3nauanii mopciio
CMezH0B0I KiCmKU 6AACHUM cOcO00M (namenm Nea200512793). Ycix nayienmis o6¢-
meacyeani 61acHUM cnocobom (namenm Ne 137567).

Pe3yasmamu. 3a 001m0om02010 kpumepis Cmvio0enma 0as He3aielHUx 6Uudipox
0Y10 nPoBedeHo NOPIBHANHA NOKAIHUKIE KYAbUL0B020 CY2N00a | BUAENEHO 00CMOBIDHI
giominrocmi mine IIJIK 6 cmanoapmuiti yxaaoyi i HIJJK 6 ykaaouyi enachum cnocooom
(p<0,05), a maxox mixc IIIJIK 6 cmandapmmuiti ynaoyi i LIJTK 3a Kosanem icmunnum
(p<0,05). 3a kpumepiem Pimepa 6cmanosreno, uo mopcia 3a Ruwe i mopcia 3a Ko-
ganem 00cmogipro giopisuaomocs (p<0,05) Femn 1,87>Fkp 1,7. 3a 00nomo02010 me-
MO0y «BIOHOUECHHA ULAHCIE>» MU BUSHAYUULU, WO YYMAUBICING BUMIPIOBANHA MOPCIT 34
Ruwe Se = 0,7, cneyugpiunicms sumiprosanna mopcii 3a Ruwe Sp = 0,83, OR = 11,67
Al [1,94 — 70,18] 2080pums npo me, w0 Wanc OMPUMAMU CNIBNAIHHA BUMIDIOTOUY
mopcito 3a Ruwe 6 11,067 paszie Ginvute, wixn 3a Kosarem, nopienionouu 3 inmpaone-
payiiinumu oanumu. Touno susnavena eeauuuna mopcii cmeena 3a Ruwe 3abe3newye
OMPUMANHA ICMUHHUX NOKASHUKIE KYbUL0B020 CY221004 6AACHUM CTIOCODOM.

Bucnoeéxu. Bracnuii cnocio 3ate3neuye eusHauermns 00’ €KmMuUHUX KAiHIKO-perm-
2eHO2DAMOMEMPUUHUX  (0iAZHOCTIUYHIX) NOKASHUKIE ) NAYIEHMIE 3 NAMOS02IEN
KYA6U08020 Cy2n00a. 1Ipu 6UKOHAHHI OOHIET PeHmeeHo2Pam MONCHA BUSHAMUMUY 6CL
OCHOBHI napamempu Kyavu06020 cyanoba (mopcia cmezna, LUK, kym Bibepea, in-
dexc Peiimepca, inoekc 8epmuxanvhoi mizpayii, ayemaoyrapruti Kym, Kym Haxury
3anaounu) i cmaroapmu3y8amu 00CmMeNcenHs NAuiEHMi6 3 OUMANUM YepPeOpaNbHUM
napanivem, AKi nioaa2aoms CKPUHiH2Y nPoma2om 6cb020 nepiody ix po3eumxy. Taxum
CROCOOOM MONCHA OMPUMAMU PEHM2EHOZDAMOMEMPUYHE NOKASHUKY ) NAUIEHMIE 3
gupaxcerumu Hepeoso-masesumu posaaoamu (1 i IV GMFCS).
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KiiHigYHA JiarHOCTHKA CIIAIKOBHUX
MOTOPHO-CEHCOPHUX HEHPOIIATIiA

Typuun O.A1
IV Hayionansmuii Icmumym mpaemamonoeii ma opmonedii HAMH Vipainu», Vipaina, Kuig

Cnaodxosi momopro-cerncopui neiponamii (CMCH, xeéopooa llapxo-Mapi-Tyc) —
2emepoz2enna 2pyna 2eHemununo 0emepPMmino8anux 3ax60P06amns nepugepunnoi nep-
80601 cucCmeMt, W0 NPOABAAIOMBCA CUCEMHUM OUPYIHUM YDANICCHHAM nepugpepuy-
HUX Hepe8i6 ma PO3PISHAIOMbCA 3 MUNOM HACIIOY8AHHA, BUDANICCHICIIO KATHIYH020
NOAIMOPPI3My, 0coOaUBOCMAMY Nepebi2y, ereKkmponelpomiozpapiunumy ma Mop-
(pozicmonoziunumu minami. Hmosipricms napooxcerns x60poi Oumuni y 001020 i3
x60pux 6amoxie ckaaoac 50 %. [pununoro po3sumxky € degpexm cunme3y MIiENIHY, o
NPOABNAIOMCA YPANCCHHAM Nepudepunnux nepeis. Yacmoma ix y nonyaayii ckraoae
1,312, 9 na 100000 nacenexnA.

Mamepianu ma memoou. B 0cro8y pobomu noKAa0eHi Pe3yIbmamiu 00CmeneHHs
oinvure 350 nayicumis 3a nepioo 2000 — 2024 pp. 3 noPoIHUCINOIO 0ePOPMALiEI0
cmonu. OCHOBHUM ODMONCOUUHUM NPOABOM Y X60pux Ha CMCH € cumempuuna no-
poxcrucma oepopmayis cmon, CMpPYKmypHUuUM KOMROHEHMOM AKOI € nepeonitl eKkeinyc,
WO CNPUMUHAE He MINbKU PO3AA0U X00b0U, d HABIMb [ CMOAHHA. [N% 6CMAH0BNEHH
0iazno3y 3acmocosyroms KMHIKO-DeHmMeeHOA02IMHULL, HeBPONI0IMHULL Ma eneKmpo-
Heupomiozpapiunuii memoou 00CALONCeHHS.

Knacugpixayia CMCH 1pynmyemosca na muni nepeeaxcannsa nepupepunroi neripo-
namii, wo 6USHAYAEMbCA WBUOKICIIO HePB0BOT NPOBIOHOCMI Ma CNOCO0L YCNAOK)8aH-
HA, WO BUSHAYAEMBCA CIMCIIHUM AHANHEIOM. Buoineno mpu munu: 0emieaini3youui,
AKCOHANLHULL MaA NPOMINCHULL. HatiOinbus 3pYunoro 014 3acmocy8ania y Kiiniyi € k1a-
cugpixayis Dyck P.J., Lambert E.H., 1968. Ocho8HUMU KNIHIYHUMU O3HAKAMU 0TI BCIX
popm CMCH € cumempuuna nopoicHucma 0e@popmayis cmon, Cmamuro-ounamiuni
posnaou, pyxosi posnaou ma po3naou wymiueocmi.

Pe3yavmamu ma 06206openna. CMCH I muny naiiuacmiwiuii eapianm, 0e6r0mye
8 nepuiil 0exaoi HCUmms, Yum Ni3HIWUL noYamor, mum OLLbi 000POAKICHULL nepe-
Oie. Y 0imeili moxwcausa x0006a ma 0i2 HABWNUHLKAX, O0NI0Y] CRA3MU M 8318 20MINOK,
AKL NOCUNIOIOMBCA NICNA HABANMANCHNA; CAAOKICING Ma 3MiHA X00U; PO3BUMOK Mda
npozpecysanns cumempuuroi nopoxcrucmoi cmonu. Yepes 10 pokie nicas novamxy
3axX60D108a4HHA 00 NAMOA02IUHO20 NPOYECY 3ANYUAIOMbCA 6ePXHi Kinyieru. [lepeoiz
noginvro npozpecyrouutl. Xapaxmepri 2inompopia m’a3i6 3d OUCMALLHUM MUNOM,
AXINN06E Pedpaercu 3HUNCeHi abo 8i0CYMHI, IHUNCEHHA 6CIX 6U0T68 UYMAUBOCI 3a OUC-
MAnLHUM MUNOM. CUMNIMOMU CeHCOPHOT amarcii. Bionoeioni sminu EMI.

CMCH II mun. AYymocomHo-00MIHAKMHA POPMA N0 A3AHA 3 2eHHOI0 NAMOJ0ZIEN,
a 0n5 AYMoCOMHO-PeUuecuroi — 2en ne 6cmanosienull. Ilepesaixcre ypaxenms axco-
Hi8 00YMOBIIOE BIOCYMMHICING CYMMEBO20 SHUNCCHHA ULBUOKOCE NPOBEOeHMA 30V0NCeH -
na (LI13). Jebom nisniil, 6epXHi KiHUiKU 3ANYUaAIOMbC Menue, oeopmayii cmon
ma po3naou wymaueocmi eupaxceri menure. OCHOBHUM 0IAZHOCIMUYHUM KDUMEDIEM €
EMI' — ne3naune suuncenns I3, 3naune 3uuxcenns M-6i0nogioi abo ii 6iocymmicme,
3uuxcenns I3 no cencoprum 010KHAM. AYMOCOMHO-DelyecusHi eapianmu 0e0my-
10mb Y OLIbUL PAHHLOMY Bilyi, Xapaxmepre weuoxe npozpecysanns. Bupaxceni degpop-
MAYii cmon ma 3ay4enns 6ePXHIX KiHyi6oK.

CMCH 1II (z2inepmpogiuna inmepcmuyianrsna wetiponamia JAexcepina — Comma,).
Jana popma 3ycmpinaemoca pioko, nposeAiEMsbCa Y PAHHLOMY OUMUHCINEE, CRPUYL-
HAE 2pyoutl pyxosuii degpexm. Jebrom y panrbomy oumuncmei. Xapaxmepui momaio-
Ha MA3084 CAAOKICMb, apegbﬂefccz'ﬂ DOo32GOU UYMAUBOCI 3 NOSIHEBPUMUMHUM TMU-
NOM, CeHCUMUBHA amarcia. Moxause ypaxcenns uepennux nepeie (npuziyxysamicmo,
MI03, NMO3, SHUNICCHHA DeAKUiT 3iHUYb, HICMAM, CAAOKICb MIMIUHOT MYCKYAAMYDU).
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3068HinHilL 8UeNA0: HUSLKULL 3picm, moecmi 2you, 2pyoi pucu ooauuus, oepopmayii
cmon, Kigpockonios Bupaxcerne snuxcenns I3 no pyxosum B0J0KHAM, SHAWHE 3HU-
acerns M-8i0nosioi. Iliosuwenuii emicm 0inKa y yepeopocninanotitl Piouni.

CMCH 4 (xsopoba Pegpcyma). Qopma, wo pioxo 3ycmpiuaemocs, noe’a3ana 3 oe-
piyumon pimanon-KoA- 2iopoxcunasu. LIPoseriemsca 6aiCK010 Pannb00 6mpPamor
8CiX BUOIE WYMAUBOCMIE, BIOCYMHICIIO CYXONCUIKOBUX DEPAeKCi8, CAAOKICMI0 M 316
BEPXHIX MA HUNCHIX KIHYIBOK, MOZ0UK0B0I0 AMAKCIEI0, NIZMEHMHOI0 0e2eHepayicio
CIMKIBKU 3 2eMEPANONIEI0 Ma KOHYCHMPUMHUM 36YICCHHAM NOJA 30DY, KAMAPAKMOI,
IXMIO30M, AHOCMIEID, NPUAYXYEAMICII0, NODOICHUCINOI CIMONO0I0, YKODOUCHHAM 4-i
NJIeCHOBOT KICMKU, CUHOAKMUNIEN, CKOLI030M, UYYKPOBUM 0iddemom, Kapoiomionami-
€10. EMI" eusgnae axconanvhe ypaxcenus ma cnosinonenns IIII3. Pieens 0inka y ye-
pebpocninansuiti piouni niosuwenuii 00 6 2/a, 8 cuposamuyi Kposi pisers Gimanosol
Kucromu — 00 0,1-0,5 2/a.

CMCH, 3uennena 3 X-xpomocomoro. Cxaaoac 00 10 % ecix IIMT. Xapaxmepna e-
Upo-cencopra npunyxyeamicms ma ougy3ui sminu 0inoi peuosunu 6 3a0Hix 6i00inax
geaurux niexyas npu MPT. Bionosioni 3minu EMI.

CMCH 3 ycepeorenum 3uavennam L3 0e610mye na nepuiomy pouyi acumms, y 0iio-
wocmi nayienmie nicas 10 poxie xX60po0uU SuHUKAE napes abo napaniy 2010C08UX
36°430K. B kniniyi nepeeaxcaioms 2inomomnis, Ciaokicms Mm’A3i6, NOPOICHUCA CIMONG.

CH 31 CXUNbHICMIO 00 NAPANiMIE 610 CMUCHEeNHA — DiOKa popma, xapaxmepra nio-
BULCHA YYMAUBICMb NePUPePUUHUX HeP8i8 00 MeXaniuH020 enaugy. [Jebrom nicai 8
DOKi6e, nayienmu M0a00020 iKY MAOMb MIHIMANLHE 6IOXUNCHH 610 HOPMU. SHAUNA
gmpama wymaueocmi, Crabkicmo i ampogpis M’A3i6 KiHyi6oK Cnocmepiearomscs y
J00€li NOXUN020 BIKY. THOO0I OCHOBHUM CUMNIMOMOM MOXCe OYMU NeH08d NAeKCONa-
mis. [Io86mopHi enizoou KoMnpecitinux neliponamiti 6i0 MiHIMALLHO20 CIMUCHEHHA A00
mpaxyii, ne cynposooxcyromscs 6onem. Xapaxmepui nopoicHucma cmond, OUCmaib-
Ha neiuponamig. Bionoeaenns cnowmarne npomazom muichie ado MmicAyie, nosHull
pezpec y nonosunu sunaoxie. Xapaxmepwi peyuousu. EMI-kpumepiii —0emicinizyro-
ua NOAIHeBPONAMIf Y NOEOHANHT 3 MYHEIbHOI0 HeUpONaAmier.

3axmouenna. CMCH — sequka 2pyna 2enemuqno 3anpozpamosaniux 3axe0D06amb
nepugepuunoi Hepeoeoi cucmemu, w0 NPOACAAIMbCL CUMCTIPUMHUMY %YMAUSUMU
ma pyxosumu po3naoami. OCHOBHUM OPMONCOUMHUM NPOABOM € CUMEMPUMHA NO-
poacrucma depopmayis cmonu, AKa CNPUMUHAE BUPANCEHT CINAMUKO-OUHAMIYHT PO3-
AA0U, CMYNIKG KOMNEHCAYLl AKOT, 8UpaNcenicms ma npozpecysanns 2inompogiil cxe-
JCMHUX M’A316 00YMOBI010Mb POAAOU ONOPU Ma X0O0bOU.

Jiazno3 nosurnen IpyHmy8amucs Ha CyKynnocmi KiiniKo-pernmzenoni02iunux, es-
ponoziunux ma EMI- o3nax.
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Xipypriuna Kopekiiisi INIOCKO-BaJIbI'YCHOI Jedopmarii cronm 'y
AiTeN 3 HACKiAKaMu BiiKpuTHX PopM criHAIBHUX Tu3padii

Yegepoa ALY, [yx FOM.1, Suma AM.", Kinua-Ioniugyx T.A.Y, Cxypamos O.£0.", 3oma A.B.", Cusax M.Q.!
IV dnemumym mpaemamonozii ma opmoneoii HAMH Yxpainu», Ykpaina, Kuis

Bemyn. I1nocko-6anv2ycha 0eomayia cmon € munogor oehopmayio y nayicumis
3 HACMOKAMU BIOKPUMUX POPM CHIHANLHUX OU3PAPTL, U0 MONACYMb CAMOCMETIHO Ne-
pecysamucs, ma € 00HIEI0 3 OCHOBHUX NPUMUH NOPYULeHHA CAMOCMIUNH020 Nepecysan-
HA BHACAIO0K BUHUKHeHHS MPYOHOUE 3 KOPUCTYBAHNA 63VMMAM uepe3 PoPMy6an-
HA MO307110 Yl MPOPIUHOL 8UPASKY HA WKIDT 8 MiCYi BUNUHAHNHA 20S06KU MAPAHHOTL
Kicmxu. 1In0CK0-6anb2ycHa 0eopmayis cmon 3a3eundil NOEOHYEMbC 3 BAIb2YCHOT0
0ePOPMAYIEI0 20MINKOBO-CIMYNEHe8020 cy2noba. Memoou KoHcepeamueno20 JiKyear-
HA € HeePexmueHuMiL.

Mema. Hoxpawumu 0iaznoCMuKy ma pe3yiomami JKy8anHs niocKk0-6a162)YCHOL
oegopmayii cmon y X60pux 3 HACLIOKAMU GLOKPUMUX DOPM CRIHANGHUX OUSPAPILL.

Mamepiaru ma memoou. [1poanani3o6ano pe3yivmamu 00CMeNeHns ma iixy-
ganna 107 xX60pux 3 opmoneouuHuUMy nposeamu 8ioKpUmux Gopm CniHaroHux ous-
pagiii, w0 3HaAxX00UIUCH Ha MKY6aNHT 8 /1Y IHCMUmMYm mpasmamonozii ma opmoneoii
HAMH Ykpainu», m. Kuega (1985-2024 pp.). Memoou 00CaionenHa: KAHIuHULL, Denm-
2CHONI02IYHUTI, CIMAMUCIUYHUIL.

Po3nodin x60pux na QYHKUIOHANLHE KAIHIYNE 2DYNU NPOBOOUBCH 8I0N0BI0HO 00 BlU-
SHAMeHHA DIBHA HelpocezMenmapnoz0 YDAarenns cnunnozo Mo3Ky 32i0H0 Kadacugi-
kauii Sharrard’s (1964) 6 mooudpixauii Bartonek et al. (1999). Busnauents m’130801
CUNU MA 2NUOUHU NADPE3Y HUNCHIX KIHYIBOK BUKOHYBANOC 32i0H0 UUeCmUOANbHOT WKA-
AU oinKY cunu m’a3ie 3a L. McPeak, 1996; M. Beiicc (1980).

3a pisnem neipoceemenmaprno20 Ypaxennus Cnunnozo0 Mo3Ky pPo3nooin Xeopux 3
NAOCKO-8AN62YCHOI0 0ePopMayieto cmon 0y6 nacmynnum: II pyHKuionanrona kiiniuna
epyna - 5 xeopux, 1l 2pyna — 18 xeopux ma IV 2pyna — 4 X60pux.

Cmynins 8aab2)YCHOI 0epopMayii 20MiNK0BO-CMYNHEB020 CY2A00d BUSHAYANU 34
Kaacugirayiero Malbotra et al. (1984).

IIpu permeenono2iunomy 0ocmencenni cmon BUKOHAHUX 68 HABAHMANeHHI 8DAX0-
8YBANUCA HACYNHI NOKASHUKL:

- Ilpu  ananisi  pewmeenozpam 6 nNePeoHvo-3aonili NpoeKyii:  BUSHAUANUCA
mapanno-n’amxosuil kym (nopma 15-400) ma mapanno-I-memamap3anrechutl Kym
(Hopma 4-50 eioxusenns 6io npamoi);

- IIpu ananizi penmeenozpam cmon 6 00KO0BIl NPOeKYii BUSHAUANUCA MADAHHO-
n’amxosuti Kym (nopma 35-500), Kym naxuny n’amrogoi KiCmxu (HOpMa 6 Mexrcax
300), kym naxuny nepeorsv020 6i00iny cmonu (nopma 6 mewcax 200).

Pe3yavmamu ma ix 062060penna. IIpu nposedenHi Koperayilino2o ananizy i3
3aCMOCYBAMHAN NAPHUX Koepiyicumis Kkopenriyii Ilipcona 6CMano6ieno CUNbHILLL
NPAMULL KOPeRAUIIHULL 36’ 30K MIH NOKASHUKOM YACMOMU POPMYBANHA B4Nb2YCHOT
epopmayii 20MinK080-cmynmneso20 cy2n00a ma NnaioCKo-8anb2)YCHON0 0ePOPMALIEND
cmon (r=0,99; p<0,05).

Buronysanucs nacmynui Xipypeiuni empyuanma:

1. Kopexuyis 6anveycroi 0eopmayii 20Minko80-cmynmuego2o cyen00a 6uKoH)6alaCs
10 xeopum:

- Tumuacose OROKY8AMHA 30HU DPOCMY OUCMANLHO20 BI00INY BEAUKO20OMINKOBOI
Kicmxu no euympiwniti nogepxni (6ix nayienma 0o 11-12 poxis, soepexcernns Qymi-
YIOHYBAMHA OUCTNANLHUX 30H DOCIY MALO2OMINK0B0T Md BeAUKO20MINKOB0I KICMOK,
1 ma 2 cmynine depopmayii 20minKo6o-cmynneo2o cyenroba 3a Malbotra et al.) —
3 (5 onepauiii) xgopux;

- Kopueysanvna kauno8uona 6Kopouyoua HAOKIiCmouKo8a 0Cmeomomis 6eauKo-
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eominkoeoi kicmxu, MOC 26unmamu (8ix nayienma oinvuie 12 pokis, 3 cmynins 6ab-
2YCHOT 0eopmauii 20MinKo80-cmynnesozo cyaroba 3a Malbotra el al. y dimeii mos00-
wux eixosux epyn) — 7 (11 onepayiit) X60pux.

2. Kopexuyia exeinyca 3a016020 8i00LLY CMONU:

- Onepayis Cmpetiepa — 12 (20 cmon) x60pux;

- Axinonnacmuxa — 8 (12 cmon) x60pux;

3. Xipypeiune empyuanna na Kicmxax 3a0Hv020 6i00iny Cmoni:

- Xipypeiune empyuanus 3i 36epescenuam PyHKyioHaIbHOi DYXOMOCME 3A0HbO20
81001y CMOnu: N000BAHCYBANbHA OCMEOMOMIL N’ AMK060I KicmKku — 3 (4 cmonu) X60-
pux; Ko83aroua ocmeomomis n’amoeol Kicmxku — 2 (3 cmonu) X60pux;

- Xipypeiuni empyuanms 3 00mescenus PyHKyioHaIbHOi PYXOMOCMI 3a0Hb020 810-
oiny cmonu: onepayis Ipatica — 12 (18 cmon) x80pux, mpucy2robo6uti apmpooe3
Kicmox cmonu — 5 (7 cmon) X60pux.

Busnauansnumu paxmopamius y 6u60pi memooy Xipyp2iurnozo 6mpyuanma na cmoni
Oy CMYNIHG HCOPCMIKOCE CIMONU, G CAMe MONCAUBICING NACUBHOT KopeKyii iT degpop-
Mayii.

Bucnoexu. 1. ILnocko-ganvzycua oepopmayii cmon y 0imeil 3 HACAOKAMU 8i0KDU-
mux popm CniHARGHUX OU3PAPiti 3yCMPinacmscs Y NayicHmis, wo MoXKyms camo-
CIMITIHO Nepecy8amucs, PoPMYEMbCA 8 NPoYeci DoCy OUMunL Ha mii nO6HOI 6MPamu
PYHKYTT M A3I6 20MINKU MA 6 SHAUNILL KINGKOCE BUNAOKIE NOEOHYEMBCA 3 8AIb2YCHOTO
0ePOPMAYIEI0 20MINKOBO-CIMYNHEB020 CY2N004.

2. Bubip memooy Xipyp2iurozo 6mpyuanns uiu ix KOMOIHAYIL 3a0eAUMs 6i0 Pi6Hs
depopmayii (20MinK080-cmynHuesuil cyeaoo, Cmona), Cmynexs KiCmxosux 3min cmonu
ma 30amuocmi 00 ii nacuenoi Kopexyi.

3. Ilepesaza 6i00aemucs Xipyp2ivnum 6mPYuannIm 3i 30epexrcenms PyHKUional-
HOT PYXOMOCIE 3a01Hb020 8I00LLY CMONU.
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NAAHTAPHUV
GACLIT

nia peAaKkuieto npopecopa
AHapia AgBaxa

KHura € ke aKTyalpHOIO | CBO€YACHOIO, TAK AK NPUCBAUEHA HA/[3BUYANHO BAKIUBIN Npo6aeMi, o Habyna
H4 32pa3 0COOMMBOIO 3HAYEHHA, BHACAIOK HA/IMiPHOTO HABAHTAKEHHA Hd CTONHU Y BilICBKOBOCTYXOOBIIIB, A
TAKOXK, IIPALIOI0YOr0 HACEJIEHHA, CIIOPTCMEHIB AKi CTBOPIOIOTh HALLIOHAJIBHUY JOCTATOK T4 3a0€311€4yI0Th O€3-
IIEKY KpaiHU.

X049y 323HAYNTH, IO ABTOPCHKUN KOJNEKTUB € 6€33aNePEUHUMU (DAXIBIAMU, EKCIIEPTAMU B IIUTAHHAX 3aX-
BOPIOBAHb | TPABM CTOIIH, 3 6AraTONITHIM OCOOUCTUM JOCBiZIOM HAJAHHS JOTIOMOIY MAIli€HTaM 3 IVIAHTADHUM
(dacuiiTom.

Y [aHif po60Ti CTPYKTYPOBAHO T4 y3ardJbHEHO iH(OPMAILiI0, TOYMHAIOUN BiJj IPUPOAN HA3BU 3dXBOPIO-
BAHHA, AHAJIi3y CY4ACHO]I JiTEPATYpH, aHATOMII Ta (i3i0I0ril INIAHTAPHOTO ANOHEBPO3Y, 6i0MEXaHIUHOI Teopii
BUHUKHEHHA 10 PETEIbHOIO NOPIBHAHHA BCiX iCHYIOUMX METOAIB JTiKYBAHHA i IX €(EKTUBHOCTI. AKIIEHTOBAHO
Ha HEOE3NEUHOCT] JOCTATHBO PO3NOBCIOKECHOIO TPABMATOJIOITYHOMY KOJIY iH'€KIIMHOIO METOAY JiKyBAHHA
KOPTUKOCTEPOIJAMH, 110 MA€ MBUAKUMN, aJi€ KOPOTKOYACHUN e(PEKT i MPU3BOAUTH 0 AereHepanii TKAaHUH Ta
iHmMX yCKaagHeHb. OCO6AMUBY yBATY NPUAINEHO (PAKTOPAM PU3UKY BUHMKHEHHA IIAHTAPHOTO (PACLIiTy, 1Or0O
npodinakruii. OnucaHi METOAU JIIaTHOCTUKU JJAHOTO 3aXBOPIOBAHHSA 3 BUSHAYCHHAM 3HAYEHHS KOKHOTO. Be-
JIMKA YBAra TIpUJiIeHa Hale(EKTUBHINIOMY Y JAHOMY BUNA/KY iHCTPYMEHTAIBbHOMY METOAY — VIBTPA3BYKOBOMY
JOCJ/IKEHHIO 3 OTMCAHHAM BUKOHAHHA, IIPABUIBHUMHU YKIAJKAMU T TONOTPA(PIUHOIO JETANI3AIEI0 BAKIUBUX
CKOMIIDOMETOBAHUX CTPYKTYP Y MOPIBHAHHI 3 HOPMOIO.

Oco0MMBO BAKIUBUM, K I'OJTOBHUN IHCTPYMEHT A/ BUOODPY TAKTUKU

JIKYBAHHA, BBAKAIO BUJUIEHHA ABTOPAMHU CTAJiN IIIAHTAPHOTO (aCLiiTa, 3aM€KHOCT] BiJl TPUBAIOCTI 3aXBO-
PIOBAHHA T4 JUHAMIKMA COHOrpa(ivHuX 3MiH. KpiM TOro, JOCTATHBO yBArW NPUAINEHO MUTAHHAM JU(epPEHIIiil-
HOT'O JIialHO3Y CepeJl MATOMNOTIH, AKi TAKOK MOXYTb OOYMOBIIOBATH OOJbOBUI CHHAPOM JIaHOI AUNAHKHU. Po3-
i, IPUCBAYEHNI JTiKYBAHHIO IiJOMMOBHOIO (PACLiiTy € OOIPYHTOBAHUM T4 34CHOBAHUM HA JOKA30Bill 6a3i i
BJIIACHOMY JIOCBiJli — Biff 3MiHM CTHIIIO XKUTTS, MOJC/I Ta KOHCTPYKILii B3yTTS 3 BKA3AHUMM BUMOI'AMH, BAPiaHTiB
TEUIYBAHHA CTOINHU JI0 iH'€KIiNHUX METOJUK Td ONEPATUBHOIO JiKYBAHHA. BAroMy NpaxkTu4yHy 3HAYUMICTh Ma€
HAJAHUI AITOPUTM JIiIKYBAHHSA NALIEHTIB 3 IVIAHTAPHUM (aCLiiTOM, i3 BA3HAYEHHAM II0KA3aHb 10 3d4CTOCYBAHHA
T4 €TAHOCT] 3aIIPONOHOBAHUX 3aX0/iB. OLiHKa PE3y/IbTATIB JIKYBAHHA HAJIA€ JCTAIbHY iHPOPMALIIIO 3 IPUBOLY
BCiX HABEJCHUX METO/IB, O A€ MOXIUBICTD BUBHAYUTUCDH 3 HAUOLIBII €(DEKTUBHUMHU, B TOMY YUCII, 3 AKI[E€H-
TOM HA €EKOHOMIUHY CKJIA/[OBY.

Kuura JInanrapuauit ¢acuiit> nig pepakuieio Jis6axa AIl - Jerko cupuilMaeTbes 3 TOYKU 30Py POZKPUTTA
CyTi IpOo6aEMH, JEMOHCTPALLil IMTMOOKOTO {i PO3YMiHHA i CIIPOMOKHOCTI aBTOPIB 3HANTH BipHi IJIAXY JTiKYBAHHA
MAI[IEHTIB 3 JAHOIO MATONOT{€I0. X049y 3a3HAYUTH, O POOOTA 32CAYTOBYE BUCOKOI MO3UTUBHOI OLIiHKHY, i € IiH-
HOIO /I IIPAKTUKYIOUUX JIiKapiB T4 (paxiBIiB 3 peabimirTanii, a TaKOX, HAYKOBO-OCBITHBOI'O IIPOLIECY.

08




Terra Orthopaedica, 2024, Ne 3: 69-71

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 mybmiKyBaHHA Pe3yIbTATIB JUCEPTALLiN
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 TekcTy. Pykonuc HaJCUIaeThes 10 pe-
JaKuii B e1eKTpOHHOMY BUITIAAL B popmari MS Word
(posmupenHs.doc,.docx,.rtf), rapuirypa Times New
Roman, kernp 12 inrepsan 1,5, nond 2 ¢M 1no obu-
ABi CTOpOHU. BujiiieHHs B TEKCTi MOXKHA [IPOBOJUTH
TIIDKUA KYPCUBOM, aJI€ HE MiJKPECICHHAM. 3 TEKCTY
HEOOXi{JTHO BU/JAIUTU BCi HOBTOPIOBAHI IIPOIYCKH
i 3ai1Bi po3puBU PAAKIB (B aBTOMATHYHOMY PEKUMI
gepes cepsic Microsoft Word «3uaitTu i 3aMiHUTHY).

1.2. O6CAT TEKCTY PYKOIUCY, BKIIOYAIOUN CIIUCOK
Jitepatypy, TabmuLi, iMOCTpanii, MiANUCH 10 HUX,
INOBUHEH CKJIAAATU g OpUriHanpHuX craren 10-12
CTOpiHOK (opmaty A4 (mo 5000 cniB), ornany Jaire-
parypu - 15-18 CTOPiHOK, IIOBiJOMJIEHD IIPO CIIOCTE-
PEXKEHHA 3 TIPAKTHKH — 4-6 CTOPIHOK, pereHsiit — 4
CTOPIiHKH.

YBara! [Iutanua npo nyomikaniio B KypHalIi Be-
JIUKO] 32 06CATOM iH(OpMALLii BUPINTYETHCA iHAUBIY-
AJIBHO, fAKINO, HA AYMKY peAKOJErii, BOHA CTAHOBUTD
0COOIMBHUI IHTEPEC /I YUUTAUIB.

1.3. KpimM HayKOBUX CTATEMH, KypHAI MyOsIiKye Ma-
Tepianu 3 icropii meaunuuy, 6iorpadivyni Hapucy i
I0BiJ1€T, HEKPOJIOTH, AUCKYCIMHI CTAaTTi 3 pi3HUX IIPO-
O1€M CHENiaNnbHOCTI, CTATTI PO 3’1371, KOH(epeHIii,
CTATTi IO OOMIHY JOCBIZIOM, PEKIAMHI MaTEPialy, pe-
LIeH3il Ta iH.

1.4. MoBa myGuaikanii. Jlo ny6mikanii B XypHa-
Ji IPUMMAIOTbCA PYKOIMCH YKPAiHCBKOIO 400 aH-
[TIACBKOI0 MOBAMU. MeTafaHi CTarTi myOmiKyloThCsA
ABOMa MOBAMHU (YKPAIHCBKOIO, aHIVIHNCBKOIO). [Ipu
HAa060pi TEKCTY HE MepeKIaainTe Horo JOCHBHO 3 1a-
TUHUICIO BAKJIMBO BiZIIIOBiHO BCTAHOBJIOBATH i HA
KJIaBiaTypi.

Hanpuxknaj, HENpUnycTruMo 3aMiHIOBATU JIATUH-

CbKY OYKBY «i» YKPaiHCBKOIO JIITEPOIO «i>, HE3BAKAIOYH
Ha Bi3yaJbHY iJEHTUYHICTD.

2. 1o 00OB’SI3KOBHX CTPYKTYPHHUX €JIEMCHTIB
CTATTI BIJHOCSTHCS:

— TUTYJIbHA CTOPiHKE;

— pesiome;

— KJIIOUOBi CIOB4;

— TEKCT CTATTi (BKIIOYAIOUN TAOIMILi, MAJIOHKN);

— J0JJaTKOBA iH(OpMaLLif;

— jiteparypa.

2.1. TATYABHUH JHUCT NOBUHEH MICTUTH MOAAHY
VKPAaiHCbKOIO, POCIMCHKOIO TA AHIIIMCHKOIO MOBAMU
HacTynny ingopmaniio: YK crarri; Ha3sa CTaTTi Ma€e
TIOBHOLIHHO BiIOOPAKATH NPEAMET i TEMY CTATTi, HE
OyTu HAAMIPHO KOPOTKOIO, aJIe i HE MiCTUTH Oinbire
100 cumBouiB. Hassa nmumerscs pAAKOBUMU JiTEpPa-
MM, KPiM BEJIUKOI JIiTEpU NMEPIIOTO CJI0BA T BIACHUX
Ha3B.

2.2, Pe3tome (pedepar) CKIfAETHCA ABOMA MO-
BaMU (YKPaiHCBHKOIO, aHITIIHCHKOIO). ABTOPCBKE PE3I0-
M€ JIO0 CTATTi € OCHOBHUM JIKepeNoM iHpopmanii y Bi-
TYU3HAHUX | 3apYOLKHUX iH(POPMALIMHUX CUCTEMAX
i HAayKOMETPUYHUX 06234X JAHUX, B AKUX {HIEKCYETHCA
KypHIL OOCAT PE3IOME MAE CTAHOBUTH OMM3BKO 250
ciB 260 2000 TucAui 3HAKiB. Pe3iome MOBUHHO OyTH
CTPYKTYPOBAHUM i BKJIIOYATH OOOB’A3KOBi PyOpUKHU:
«AKTYQIBHICTDB>; «Mera pocmiKeHHa»; «Marepianu i
METOAW»; «Pesynpraty; «Bucnosku». O0CAT pospiny
«PesynpraT» MOBUHEH CTAHOBUTU He MeHIne 50% Bif
34ranpHOrO 06¢Ary. Pesiome OrnafiB, JTEKIil, JUCKY-
CIMHUX CTAaTE€N CKIAAAIOTHCA Y JOBINBHIN QOopMi.

TexcT noBUHEH OYTH 3B’3HUM, 3 BUKOPUCTAHHAM
CIiB «OTKE», «OiIblIE», «<HANPUKIAJ>, «y PE3YAbTATI>
Tomo. Pedpepar aHIMINCHKOIO IOBUHEH OYTH CKIaje-
HUHM I'PAMOTHO 3 JOIOMOTOI0 €JEKTPOHHOIO Iepe-
K1aa4al B aHITIOMOBHOMY pe3ioMe ClliJi BUKOPHUC-
TOBYBATU AKTUBHI (popMHU JiecnoBa. Pesiome HE mO-
BUHHE MICTUTU 20peBiaTyp, 34 BUHATKOM 3aTaJbHO-
npurHATUX (Hanpukiaaj, JHK), BUHOCOK, IOCHIAHb
HA JIiTepaTypHi JuKkepea.

2.3. KmrouoBi ciroBa (Key words). Heobxigno
BKA34TH 3-6 ciiB 260 CJIOBOCIIOJIYYEHD, BifAMOBIAHUX
3MiCTy pOOOTH, AKi CIPUATUMYTD iHAEKCYBAHHIO CTAT-
Ti B IOMYKOBUX CUCTEMAX. Y KIIOYOBi CJIOBA OIVIA0-
BUX CTATEN CJijl BKIIOYATH CJAOBO «OIJIAz». Kio4osi
CJI0BA IOBUHHI OyTH iI€HTUYHI YKPATHCHKOIO T4 AH-
IJ1IICPKOI0 MOBAMH, IX CJIijl IIUCATH 4€pPEe3 KPAIKY 3
KOMOIO.
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2.4, Tabmuui MaOTh OYTH BUKOHAHI TAPHITYpPOIO
Times New Roman, 10 xerznem, 6€3 cnyKO00BUX CHM-
BOJIiB ycepeauHi. [lybmikanii, mo micTaTh Ta6IMIL,
BUKOHAHi 34 JOIOMOIOIO TAOYIATOPA, PO3IIALATUACH
He OyayTp. Tabmuni nmosuHHI OyTH MOOYLOBAHI HAO-
YHO, MATU HA3BY, iX 3aI0JIOBOK MA€ TOYHO BiANIOBi/Ia-
TH 3MICTy Tpag. Y TEKCTi HEOOXiAHO BKA3ATH MicLe
TabmuLi Ta i DOPAIKOBUI IIOMEP.

2.5. Texcr crarri. CTPYKTypa IIOBHOTO TEKCTY
PYKOIIUCY, IIPUCBAYCHOIO OIUCY PE3YJAbTATiB OpHUTi-
HAJIBHUX JNOCTIKEHb, IOBUHHA BifIMIOBIZATH 3araJib-
HONIPUMHATUM IA6JOHAM i MiCTUTH 0O0B’A3KOBi pO3-
pinu: «Berym; «Mertar; «Marepianu i Meroau»; «Pe-
3yIbTaTh>; «OOroBOPEHH»; «BUCHOBKMY.

2.6. IlpucTaTeiHUI CIUCOK JiTepaTypH — «Jli-
Teparypa». ONTUMAIbHA KiINBKICTh IIUTOBAHUX POOIT
B OPUTiHAIBHUX CTATTAX i JEKIiAX cTaHOBUTDH 20-30
jokepen, B orsgax — 40-60 mxepen. baxcano yumy-
eamu opuzinanvui pooomu, onyoaikoeani npo-
mazom ocmannix 5-7 poxie y 3apyoincnux nepio-
ouunux eudannax. Taxoxc namazaiimecs 3gecmu
00 MIHIMYMY NOCULAHHA Ha me3U KoHnghepenuiil,
Monozpaghii. Y cnucox nimepamypu ne 6xuio-
uamovca Heonyonikosani pooomu, ogiyilini
00KyMenmu, pykonucu oucepmauiii, niopyunu-
Ku i 006ionuxu. Ilosunna 6ymu npedcmaenena
oodamxoéa ingopmauia npo cmammi - DOI,
PubMed ID i in. AKuwy0 6 cCRuUcky menuie noI0GUHU
oxcepen maroms inoexcu DOI, cmammsa ne moixce
Oymu onyonikosana 6 MidcHAPOOHOM) HAYKOBO-
my xcypuani. Ilocunranna noeunni nepegipamucsa
nepeo KOMNIEKMauield CRUCKy 6UKOPUCMAHUX
oxcepen uepes cavim http://www.crossref.org/
guestquery a6o bttps://scholar.google.com.ua/.

KoxHe [xepeno Cif moMilaTu 3 HOBOTO PsAJKa
11/ TOPAAKOBUM HOMEPOM, AKUI BKA3YETHCSA B TEKCTi
CTATTi apAOCHKUMU LU(PPAMU B KBAJPATHUX AYKKAX.

Jlxepena 3 KUpUIULEMOBHUM HAIIMCAHHAM HEOO-
XiIHO Ay6JI0BATH AHIVIOMOBHHMM BAPidHTOM; IIpU-
BOAATh O(iLifiHy HA3BYy BUJAHHA JATUHUIEIO 400
TPAHCIITEPOBAHY, AKIO HeMae odiniinoi. [Tpuknap;
Ivanov AA, Petrov RK. Arthrodesis of the ankle
joint. Visnyk Orthop Traum Protez. 2019;4:34-
39. Do0i:000000000000000. (in Ukrainian, or
English, or Serbian etc.).

Y CIIUCKY BCi pOOOTH NMEPEPAXOBYIOTHCS B MOPAX-
Ky IIUTYBAHHS, 4 HE B a1(aBiTHOMY OPAAKY. CIMCOK
niteparypu Mae 6y O(QOpPMJIEHUI BiNOBIIHO [0
CTUII0 BaHKysep.

ABTOp Hece BiJlIOBifANbHICTD 32 IPABUIbHICTD 1a-
HUX, HABEJICHUX Y CIIUCKY JITEPATYPU.

2.7. BignpaBka pykomucy. [0 po3Inafy Ipu-
MIMAIOThCA PYKOIIUCH, paHille Hifie HE OnyOIIiKOBaHi i
HE CIPAMOBAHi Ui ny6mikanii B inmi Buganus. Crar-
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T4 BiITIPABIAETHCA HA CJICKTPOHHY aJpECy peJaKiil y
BUITIALL €IUHOTO (DaiIy, MO MICTUTh yCi HEOOXifHI
CJIEMEHTU (TUTYJIbHUM JIUCT, PE3IOMe, KII0YOBi CJI0-
Bd, TEKCTOBA YACTMHA, TAOIUIli, CIMCOK BUKOPUCTA-
HOT JiTeparypu, BioMOCTi Ipo aBTOPiB). OKpeMUMH
(baraMu B IIbOMY K JIUCTi BUCUJIAIOTHCA CYNPOBiHI
JOKYMEHTH i KOIil imocTpanin (MaJIoHKIB, cCxeMm, jia-
rpam) y opmarax Tiei nporpamu, B AKiil BOHU OyJIH
CTBOpEHi. fAKIIO iMoCcTpanii B CTATTi NpeACTaBIEHi
y Burnaai gororpadit 260 pacTpoBUX 300PAKEHD,
HEOOXiAHO nojaTu iX Komilo B popmati *JPG a6o *TIF,
OpUTiHAILHUM PO3MipOM, 3 PO3AUILHOIO 3[ATHICTIO
300 To4yok Ha ArorM. Pi3UUHUI PO3MIP y CaHTHUME-
TPAX IOBUHEH OYTH JOCTATHIM /Ui OJHO3HAYHOI'O
CIPUMHATTA 1 JIETKOTO MPOYUTAHHA 3MICTy L1I0CTpa-
uii. Konipua nanitpa RGB 260 CMYK, 6e3 xommpecii.
[mocrpanii OBUHHI 6YTH KOHTPACTHUMU i YiTKUMU.

CynposifHa goxkymeHrtaniga. Jo OpUTriHaJIbHO]
CTATTi JOAAIOTHC: CYNPOBIAHUM JUCT BiJl KEPiBHU-
[ITBA YCTAHOBHU, B AKOMY IIPOBOAUIOCH HOCHI/KEHHS;
JEKIAPaLlis PO HAABHICT 460 BiICYTHICTH KOH(IIIK-
Ty iHTEPECiB; aBTOPCbKA yroza. Li JOKYMEHTH B €JICK-
TPOHHOMY (Bi/JCKAHOBAHOMY) BUIJIA/I HAZACUTAIOTHCA
Ha CJIEKTPOHHY afpecy pelakiii pasoMm 3i CTarrero,
KA TIOJA€ThCA 0 NyOmiKanil.

Ha okpewmiit cTopinni mogarots iHGOpMAIiio ABO-
Ma MOBaMU (YKpaiHCbKa, aHIIINChKA): Ipi3BuUlLIe, iM'd,
110-04TbKOBi KOXKHOT'O aBTOPA; HAYKOBi CTYIiHb Ta
3BAHHSA, [I0CAJ4, Miclie poboTH 3 OQiLinHO0 aape-
COI0 YCTaHOBY, e-mail, Tenedon, peecTpaninuui HO-
mep ORCID Science (akmo €). Bkazatu asropa g
JIUCTYBAHHS.

3. Vci crarTi 000B’A3KOBO PELEH3YIOThCA. CTaTTA
MOX€e OyTH NOBEPHEHA ABTOPY /I BUIIPABICHHA 400
CKOPOYEHHS.

4. Ilnariat i BTOpHHHI myoaikanii. [lo my6i-
Kaljil B )KypHa/Ii HE NPUUMAIOTbCA PYKOIIUCH 3 HEJ0-
OpPOCOBICHUM TEKCTOBUM 3AIIO3WYEHHAM i NPUBIAC-
HEHHAM DE3YIbTATiB JOCHIIKCHD, AKI HE HAJIEKATb
4BTOpaM 1pboro marepiany. llo6 nepesipuT CTATTIO
Hd OPUTiHAJIBHICTb, MOXKHA CKOPUCTATHUCA IPOrpa-
MO0 Advego plagiatus. Pepakuis 36epirae 3a co6010
[IPaBO NEPEBIPKU MOJAHUX PYKOIMCIB HA HAABHICTD
mariaty. TekcTosa cXoxicTb B 06’eMi monazg 20% BBa-
JKAETHCS HENPUMHATHOIO.

Crarri, mo panime 6yau Omy6JaiKOBaHI 2400 Ha-
NPABJIEHI B iHII XXYpHAIU 4K 30ipHUKH, HE NIPUIMA-
I0ThCA.

CrarTa Ma€e OYTH PETENbHO BiIpEJArOBAHA i BUBI-
peHa aBTopoM. Ilepen BiflIpaBKOIO PYKOIIUCY PETE/Ib-
HO IIepeBipTe i MEepeKoHaNTeC, 10 yCi BUIIe3rajgani
BUMOI'M BUKOHAHI.

ABTOpU HECYTDH Bi/JIIOBiZANBbHICTD 32 HAYKOBE T4 JIi-
TeparypHe pefaryBaHHd MOJAHOTO MaTepiany, LUTaT
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i mocutanp, ane pefaKilid 3AIUIae 32 COO0I0 MPABO
HA BJIACHE PEaryBAHHA CTATTi (HAYKOBOTO i JiTEpa-
TYPHOI'O XAPAKTEPY, 4 TAKOXK HA CKOPOYEHHS CTATTi,
[0 HEIepekpyydye i 3MiCT) YU BiIMOBY ABTOPOBi Y
nyomikarnii, AKmo MOJAHUI MATEPiaa HE BiNOBifa€e
32 (opMOIO 200 3MICTOM BUIE3rdJIAHUM BUMOTAM,
Marepianu, mo He BiANOBifAOTb HABEACHUM CTAH-
JapraM ny6mikanin y kypHani «BicHUK opTomesii,
TPABMATOJIOTi] T4 MPOTE3YBAHHA», HE PO3IVIALAIOTE-
Cd Ta HE MOBEPTAIOTHCA. [IUCKETH, JUCKU, PYKOIIUCH,
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pucyHky, ¢pororpacgii Ta inmi marepiany, Hagicn1aHi B
PEAAKILiIO, HE MOBEPTAIOTHCH.

CrarTi, aBTOPU AKUX € NEPEAITATHUKAMU KYPHA-
Ty, NyOJKYIOTBCA 1103249€pProBo (IIpU HAZAHHI KOIIii
KBUTAHLI{i IPO MEPEATLIATY).

Marepianu ana myOaikamii HagcuaanTe 3a
nocwianuam: https://docs.google.com/forms/
d/e/1FAIpQLSefTJTq7m7nWHaignKz8mLodbejc
4wval8BB_scKWrlwsaMAQ/viewform
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Anpeca pepaxiiii: 01601, m. Kuis, By ByibsapHo-Kyapsscbka, 27.

Ten.: (044) 486-42-49, 486-60-65, Ten./daxc: (044) 486-60-28, e-mail: terraorthopaedica@gmail.com.
34CHOBHUK Ta Horo azgpeca: Y ducruryr Tpasmarosnorii ta opronesii HAMH Ykpainn,
01601, m. Kuis, By:1. BynbapHO-Kyapsscbka, 27.

Bupgaersca 4 pasu Ha pik. MOBA BUJAHHSA: YKPATHCBKA, AaHIVIIFCHKA.

Cdepa po3NOBCIOKEHHA — 3aTAIbHONEPAKABHA.

Men. kopexrop — I'pabdap H. M. Texniunuii cexperap — €pnanrbesa T. A,

[lepexnazg anrmnincproo — Kpasuenko O. M.

[Mignucano go apyky: 20.12.2024 p. Haxnag 1000 mpum. Llina gorosipHa.

Bepcrka 12 ipyk: TOB «IIpo dopmat», (067) 235-22-56.
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