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OB30P KOHCTPYKTHUBHBIX CXEM U PEIIEHMH IO
MOJAEJIUPOBAHUIO HIEMHOI'O OTAEJIA IO3BOHOYHUKA
N OPTE30B

VY po6oTi NpONOHYeThCST OIS JITEPaTypH, L0 OMHCYE IPOLEC OPTe3yBAaHHS, Ta PI3HI KOHCTPYKLIl
OpTe3iB; MOJIEJIFOBAHHS IHIHOTO Bialry XpeOTa Ta opTe3y 3 BukopuctanHsM nporpam CAD, a takox
NOOYyBaHHS CKiIHUCHO-EIIEMEHTHIUX MOJIENICH.

In the paper the review of literature is offered describing the process of orthesing and different
constructions of ortheses; modeling of cervical spine and ortheses by using the of CAD-programs, and
also congtruction of finite-element models.

AKTYaJIbHOCTh MPOOJEMBI T03BOHOYHO-CIIMHHOMO3TOBBIX ITOBPEXICHHUN
00ycioBlIeHa OONBIIONH MX PACIpPOCTPAHEHHOCTBIO, MHBAIUAU3AIMEH U BBICOKON
CMEpTHOCTBIO mocTpafaBmux. C yBETUUEHHEM CKOPOCTH W MOIIHOCTH CpEICTB
MIepeIBIDKEHNST 4acTOTa TPaBMbl CIIMHHOrO Mosra Bo3pacrtaeT. B CoeanHeHHBIX
[HTarax Amepuku exerogHo perucrpupyercs 8- 10 Tbic. ciydaeB 3TOro BHIa
TpaBmbl [1], B YkpauHe — OKOJIO 2 ThIC. CIy4aeB MO3BOHOYHO-CITHHHOMO3TOBBIX
TpaBM B roj. [Ipobiema jiedeHHs: OCIOKHEHHBIX MOBPEXJICHUH IIEHHOro OT/eia
MO3BOHOYHMKA, KOTOpPBIE OTHOCATCS K KaTeropud HauOonee TSDKENbIX |
COTNPOBOXKIAIOTCS JIOCTATOYHO BBICOKOM JIETANBHOCTBIO W yTPaTOi OONBHBIMU
TPYIOCTIOCOOHOCTH, SIBJISETCS B HACTOAIIEE BPeMs UPE3BBIYAHO aKTyalbHOW, M
paccmarpuBaTh €€ HeOoOXOIMMO Kak B MEIUIMHCKOM, TaK U B COIMAIBHOM
acriekte. COrlacHO COBPEMEHHBIM CTATHCTHYECKMM IaHHBIM, B YKpawHe Cpeiu
BCEX TPaBM OIOPHO-JBUIATEIFHOTO ammapaTta IepeloMbl M IeperIoMO-BBHIBHXH
MO3BOHKOB BCTpevarorcst npubmmsutensHo B 10% ciyuaeB. TpaBmbl meiHOro
OT/IeJIa MTO3BOHOYHHMKA COCTABIISIOT, 10 JAHHBIM Pas3iM4HbIX aBTopoB, 20-50% mo
OTHOIIEHHIO K O0IIEMY KOJIMYECTBY BCEX €0 IMOBPEKACHHUN, HIKHEIICHHBINA OT/eN
TpaBmMupyercs B okono 80% Bcex ciyuaeB TpaBMHUpPOBaHUs ILIeHHOro oTxena.
HaGmofenust 1mokaspIBaroT, YTO MOBPEXKICHUSI B HIEHHOM OT/AE]E MO3BOHOYHHKA
Yarie Bcero Bo3HUKarT Ha ypoBHe C3-C6 mo3BoHKOB [2].

MexaHu3M  TpaBMbl  HIDKHEHIEHHOro otiena mo3BoHouHuka C3-C7
00YCITOBJIEH HETIPSMBIM IPHJIO)KEHHEM TPaBMUPYIOMIUX CHII. B ocHOBHOM 3TO cuiia
JIBIDKYIIEHCS BIIEpe/ T'ONOBBHL. B HacTosimee BpeMs OOJNBUIMHCTBO TAaKUX TPaBM
MIPOUCXOJAT y HBIPSUIBLIMKOB, KOT/Ia MIPUIOKEHHE TPABMUPYIOMINX CHJI MPHUBOJUT
K B3pBIBHBIM II€pPEJIOMaM BCIJIEICTBUE BHE3AIHOW aKCHAJbHOW HArpy3KH B
COCTOSIHUM (DJIEKCHU WITH K€ BCIIEJICTBUE JIOPOKHO-TPAHCIIOPTHBIX IPOHCIIECTBHH,
OHH BBI3BIBAIOTCS] BHE3AITHON OCTAHOBKOH TeJla P MPOOIIKAIOIIEMCS JIBIKESHUH
TOJIOBHI BIIEpEI.

B MemumuHCKOW  peKOMEHAAIMM IO  IT03BOHOYHO-CIIMHHOMO3TOBBIM
noBpexaeHusIM [3] coo0IIaeTCsl 0 TOM, YTO MATONOTMYECKHE IBIKESHHS TTO3BOHKOB
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MOIYT CO3[aBaTh WM 000OCTpsTh miekHple Oomu [20-22, 33, 34, 43]. s
MPEIOTBPALCHHST 3TOr0 HKCIONIb3YIOT TaK Ha3bIBAEMble HWMMOOMIHU3UPYIOLIHE
cpenctea [4, 16, 18, 19, 22, 33-36, 45, 49]. UW3HauanbHO it HUMMOOHIH3AIIUH
WCTIONB30BANCSl MATKHA BOPOTHHK W cBepHyroe onesno [12]. Tlozxe
HCTIONB30BAJCs Oonee jxecTKUid BOpoTHUK Hare [16]. B Hacrosiee Bpems meliHas
UMMOOMIH3AIKUST — OJlHA U3 OOJBUIMHCTBA YaCTO BBIMOJHAEMBIX MPOLEAYP MPU
MPEeBAPUTEIBHOM JICUCHHH OCTPBIX TpaBM THaimeHToB B CeBepHOil AMepuke
[4, 5, 13, 16, 20, 22, 33, 34, 36, 46, 49].

B 1989 Garfin [22] mnucam, uro crabwim3aims MIEHHOrO OTAENa
MO3BOHOYHMKA — OTO KIIOYeBOW (aKTOp B CHIDKCHHH TOBPEXICHHOCTH
MO3BOHOYHMKA W  HEpBHOro  cromba. [lpemBapurenbHas — CTAOWIH3ALMS
MO3BOHOYHHKA 3((HEKTHBHA ISl OTPAHUYCHUS IBH)KCHHSI TO3BOHOYHBIX CErMEHTOB
NP TPAHCIOPTUPOBKY manuenTa [5, 16, 22, 33, 34, 49].

Metonsl  u3yueHus I(GGEKTHBHOCTH  CTAOWIH3HMPYIOUIMX  YCTPOMCTB
u3Mensitorcs. CpaBHHUTENBHBIC HCCICJOBAHUS ObUTM MPOBENCHBI HAa 3I0POBOM
YeNoBEKe, 4YTO B CBOI OYepe[b BBI3BANO 3aTPyJHEHHE K MPUMEHCHHIO
HOPMATHBHBIX JAHHBIX K OOJBHBIM C TO3BOHOYHBIMH MOBPEKICHUSIMHU
[8, 11, 14, 16, 17, 24-27, 31, 32, 37, 42, 46, 47].

Heckonbko MeToJ0B OBUIO HCIIOIb30BAHO, YTOOBI IMPOAHATIH3UPOBATH
MOBEJICHUE IICHHBIX TMO3BOHKOB. DTH METOJbl 0a3UpOBANMCh HA KIMHHUYCCKON
OlLIEHKe, peHTreHorpaduu, KOMIBIOTEpHOH ToMorpadmu u T1.4. RoOzZmon wu
coaBTopsl [39] cymmupoBaiu po6IeMbl, BO3HUKAIOIINE TIPU HUCIIONB30BAHUN TOTO
WITH HHOT'O METOJIA UCCIICIOBAHUSL.

B Hayaje WCHONb30BANKMCh CTAOWIM3UPYIONIME CPECTBA, COCTOSIIME U3
MSTKOTO BOPOTHHKA, KOTOPBII MOJIEPIKUBAET TOJIOBY, U PEMHEH Pa3IHYHBIX JJIHH,
KOTOpBIE CO37ar0T (PUKCAIMIO TOJOBBI OTHOCHTENBHO TysoBuia [16]. Garth [23]
MPEUIOKUI PSIJ] CTAHAAPTOB VIS IICHHBIX BOPOTHHUKOB, HO CO BPEMEHEM BO3HHKJIIO
ux MHoroo6paszue. C TOSBICHHEM DPa3IUYHBIX CTAOWITH3alHOHHBIX BOPOTHHKOB
MPOBOJIMIINCH CPABHUTEJIBHBIC HCCICOBAHUS OTJCIBHBIX BOPOTHHKOB H HX
KOMOMHAIMI ¢ ApyruMu yctpoiictBamu [8, 9, 11, 14, 42, 47].

B 1985 roay Cline [12] mpoBe uccienqoBanue CTabUIN3UPYIONIHUX CPEJICTB, B
pesyabrare d4ero ObUIM CHENaHbl BBIBOABI O BO3MOXHOCTH HCIIOIb30BAHUS
BOPOTHHKa 0e3 JOMOMHUTENbHBIX ycTpoiicTB. McCabe ¢ komneramu [31] cpaBHmI
psil BOPOTHHKOB [UISi TPOJAOJIBHOIO M OOKOBOrO HW3TMOOB, OHHM HAIUTH, YTO
HAWTYYIIYI0 (QUKCAIMI0 00ECIEeUYNBAIOT MONUITHICHOBBIE BOPOTHUKH. Rosen [41]
B 1992 romy cnmeman BBIBOABI W3 HCCIEAOBAaHUS BOPOTHHKOB, YTO Hawboiee
3¢ PEKTUBHBIM SIBIISETCS “BaKyyMHBIH® BOPOTHUK.

Perry u mp. [37] oueHUIM HECKOIBKO MIEHHBIX CTAOMIM3UPYIOUINX YCTPOHCTB
MPU MOJICTTUPOBAHUHU TPAHCTIOPTUPOBKH. OHHU HAIILIH, YTO CYHICCTBEHHOE BIHSHHE
OKa3bIBaeT TPAHCIIOPTUPOBKA, a He BuA crabumusanuu. Mazolewski u ap. [30] B
CBOMX HCCJICJIOBAHHSX MPUIILTH K BBIBOJAM, YTO JOMOIHHUTEIbHAS (UKCAIHs TOpca
ManyeHTa yMEHbIIaeT OOKOBBIC IBIKECHHS TTO3BOHOYHBIX CETMEHTOB.

HecMoTpsi Ha OYEBHIHYIO MONB3Y, MICHHAS CTAOMIN3AIUS UMEET HECKOIbKO
MOTEHIHANBHBIX HEJO0CTaTKOB. VIMMoOMnu3anuss MoxeT ObITh HekoM(OpTHa,
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3aHUMAET BpeMs, a Takxke Oonesnenna [6, 8, 10, 15, 40, 44, 48].

Chan u ap. [10] usyuanu 3¢ GbekTsl BIUSIHUS MISHHONH cTabunu3aiuu Ha 607b
u auckomopt. Johnson u Hauswald [25], Hamilton [24] cpaBHuBanu pa3nnyHbie
TUMBl BOPOTHHKOB W JIOTIONHHUTENBHBIX YCTPOHCTB MO CTaOHIM3AIMH TOpCa
ManUeHTOB.

Linares [28], Mawson u coast. [29], Rodgers u coast. [38], Blaylock [7]
3aHUMAJIMCh HCCIEAOBAHUAMH IO BO3HHKHOBCHHIO MOBPEKICHUN (3arHUBaHUS,
BBICBIXQHHUS U T.JI.) KOKH B Pe3yNbTaTe NMPUMEHEHUSI NICHHBIX CTAOWIH3UPYIOIIUX
CpE/ICTB.

Bauer u gap. [6], Totten u coaBr. [44] paccMaTpuBand BO3MOMHBIE
OrPaHUYCHUS JIBIXaTeNbHBIX (DYHKIMI NPHU UCTIONB30BAHUH MMMOOWIH3UPYIOIIUX
CpE/ICTB.

[leiinas craOunu3anyss MOXET COKPAaTHTh HEeONAronpusITHOS JBHKCHHE
UICHHBIX TO3BOHKOB U MOXXET COKPATUTh HEBPOJIOTHYECKUE YXYIOUICHHS Y
MAalUEHTOB, a TAKKE CIOCOOCTBYET BOSHUKHOBEHHIO HOBBIX TPaBM Y OONBHBIX C
HECTAOMIIbHBIMU CeTMEHTaMHU I0O3BOHOYHHUKA.

BaxxHoe MecTo B IIOCICOIEPAllMOHHOM  IOBEJEHUH  OONBHBIX C
MOBPEXICHUSIMU IIEHHOTO OT/AEeNa IMO3BOHOYHHKA MOCIE PEKOHCTPYKTHBHO-
BOCCTAQHOBHUTENBHBIX ONEpaldii 3aHUMAeT OpPTE3UPOBaHME, TMO3BOJNSS MPUIATH
MOOMJIBHOCTh ~IIOCTpaJaBIIEMy, YTO NPENyNpexTaeT pa3BUTHE CEpIAeYHO-
COCYMUCTBIX, TPODUUECKUX U APYTUX OCIOXKHEHHH, OCOOCHHO Y JIHI[ MOXHIOTO
Bo3pacra. Bce 3T0 criocoOCTBYyeT paHHEH peaOMIMTAlK U COKPAIIEHUIO CPOKOB
npeObIBaHuUS MaleHToB B cTaiuonape [50, 51].

Optessl (rped. orthos — mpsiMoif, MpaBHIBHBIN) — 3TO (YHKIMOHAJBHBIC
MPUCHIOCOOICHHS, UMEIOLINE CTPYKTYPHbIE M (DYHKIMOHATBHBIE XapaKTePUCTUKH
OMOPHO-/IBUraTeIbHOTO ammapata. K HHUM OTHOCATCSA pasiHyuHbIe JiedeOHO-
npoGHUIAKTHYECKHE I[IWHBI, BOPOTHHUKH, TYTOPBI, KOpPCETBI, OaHmaxH, TMosica,
PEKJIMHATOPBI U T.J., TPEAHA3HAYCHHbBIC U1 00CCIeYCHUs] BPEMEHHON HaIeKHOM
UMMOOWIH3AINH OT/ICBHBIX CETMEHTOB OMOPHO-ABUIATENBHOTO ammnapaTa, a TakKe
JUTSL KOMITCHCAIMH (DYHKIIMOHATIFHO HETIOTHOICHHBIX KOHEUHOCTEH 1 yacTeil Tena.

O MONOXUTEIBHBIX JIeYEOHBIX CBOMCTBAX OPTOMEAMYCCKUX AlMapaToB,
BOCCTaHABJIMBAIOUINX (DYHKIMIO MOBPEKICHHOW KOHEYHOCTH, MHUCAH elle B
Hauyane XX Beka H. llImapesuy u B. broxun (1928), H. Ipuopos (1930) u apyrue
opTomenpl, WMEIONIMe OTHOIIeHHe K mnporesHomy neny. H. llenk (1975)
JIOKa3bIBaeT I1€JecO00pa3HOCTh TPHUMEHEHHUs] OpTOINEANYECKHX AamlapaTtoB B
JIe4eOHbIX IENsAX, B TO BpeMs Kak 3apyOeKHbIE CIICHUATHCTBI OONBIIOS 3HAUCHHUE
OpU  JICYCHWH OSTHX KATEropuil MANUCHTOB YJICTAIOT OpTe3HMpPOBaHUIO. Tak,
D. Clement u np. B 1981 r. onyGnukoBamu pe3yiabTaThl JICUCHUS PA3THYHBIX IO
XapaKTepy CIOKHOCTH U JIOKAJIHU3AI[MU TPABM Y CIIOPTCMEHOB. ABTOpBI MPUIILTH K
MHEHHIO, YTO JIHIIb MPUMEHEHHE OPTOIEINYCCKUX anmnapaToB MO3BOIWIO B 75%
HaOIIOICHUI B KOPOTKHE CPOKH BOCCTAHOBHUTH OOBIUHBIA YPOBEHb JBHUIATEIHHON
akTuBHOCTH [53].

B Hacrosiiee BpeMst B MUpe CyIIeCTBYET OOJbllasi pa3HOBUIHOCT OPTE30B,
HanpuMep, TaKUe Kak NIMHBI-BOpoTHUKH [1laH1a, TyTopsl, ranoannaparsl, GaHaaKH
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u 1.0. lllnHa-Bopotauk IllaHnma npencraBiser coOOi opToreAnYecKuil OaHIax,
obecrieunBaroONMii HEUTPaIbHYIO (PUKCALUIO NIEHHOTrO OT/Heia MO3BOHOYHHMKA M
MSTKYI0 (HKCAIMI0 TONOBBL. TyTOpsl NpEACTAaBISAIOT COOOH TEXHHYECKOe
YCTPOWCTBO, COCTOSIIIIEE M3 TWIB3BI W KPEIUIEHWH, NpeIHa3HaueHHOe JIIs
CTa0MJIM3allMM KaKoro-TM0O CerMeHTa WM Bcell KOoHeWHocTH. [amoamnmapar B
MOCJIEIHUE TOJBl INUPOKO TPUMEHSETCS B XHPYPIMU IIEHHOro OT/eia
MO3BOHOYHMKA.  J[aHHOE  yCTpOWCTBO  3apeKOMeHIoBajo  cedsd  Kak
BBICOKO3(D(DEKTHBHOE CPENCTBO HE TOJNBKO ISl JKECTKOW (hMKCAalMM MICHHOro
OT/ea TIO3BOHOYHHKA, HO U MO3BOJISIONIEE MaHUIYJIMPOBATh Ha IEHHOM OTJIEIE,
YCTpaHATh JeopMalvy 1 JUCIOKAIMH IIEHHBIX MTO3BOHKOB, NP 3TOM OOJBHOM
MOXET BCTaBaTh, XO/IUTH M MOJHOCTBIO ce0s1 00CTyXuBaTh. BriepBhie rajoanmapar
6611 mpuMeneH B 1956 r. npu napanuTHUecKOi HeCTaOMILHOCTH LIEHHOr0 OT/eNna
MO3BOHOYHMKA B KauecTBE HApPYXHOTO OpTe3a II0CIe OIepanud TOTaJIbHOrO
uieiinoro  cmonmunoznesa [54,55]. Panee Tarke BHEIIHIOW — (DUKCAIHIO
OCYIIECTBIISUIN C TIOMOIIBIO TOPAKPaHUAIBHBIX W TOPAKOIEPBUKAIBHBIX THIICOBBIX
MOBS30K, T'POMO3AKHX, CO3/AIOMIMX  MHOXECTBO  CJIOXKHOCTEH, CpelCTB
uMMoOmnm3anmu. B mocienHee  BpeMsl  HCHOJB3YIOTCS, B OCHOBHOM,
CHHTETUYECKHE OpTe3bl BOPOTHHKOBOI'O THIIA PAa3JIMUHBIX MOMU(PHKAIMN U3
MIONIMMEPHBIX MaTepualioB, pa3paboraHHele B XapbkoBckoM HUW opronenun n
TpaBMaTosornd uMm. npod. M. U. Curenko. [Ins obecnieueHns MMMOOHIH3aLINH
mIeHHOr0 OTJeNa NO3BOHOYHMKA Obuto mpemioxkeHo Oonee 10 BapmaHTOB
(UKCUPYIONIMX BOPOTHUKOB U TOJIOBO-JEpKaTeneld. VX KOHCTpYKIMS 3aBHCHT OT
XapaxTepa MaToJIOTHH, YPOBHS MOpPaKEHWs, dTara JiedeHus: U T.I. Takue opre3sl
W3rOTaBJIMBAIOTCS WHIWBUAYAJIbHO, OTIMYAIOTCS JIETKOCTHIO, THTHEHHYHOCTBIO,
y0OCTBOM IIpH M3TOTOBJIEHHHU U MOJTOHKE. B psine ciydaeB ucnonbs3yrorcst 6osnee
CJIOXKHBIE OpTE3bl, MX KOHCTPYKIMSI COCTOMT M3 T'OTOBBIX CTAaHAAPTHBIX JeTajeH,
KOTOpBlE COOMpAlOTCsi M TOJTOHSIOTCS OONBHOMY B 3aBUCHMOCTH OT  €ro
WHIUBHYaIbHBIX aHATOMHUUYECKUX 0COOeHHOCTEH [56].

Ha panHplii MOMEHT B IyOJMKalMsAX IPaKTUYECKH HE BCTPEYAIOTCS
WCCIIEZIOBaHMs 110 TNPUMEHEHHIO pa3iMYHBIX OpPTE30B B IIOCIICONEPAlMOHHBIX
¢UKcanusaxX MEeWHOro OT/ejda IO3BOHOYHMKA, OJIHAKO TAKOE HCCIIEeJOBaHHE OBbLIO
NpoBeZIeHO B XapbKOBCKOM T'OCYIAapCTBEHHOM MEIMIIMHCKOM yHHBepcurere. Ha
OCHOBAHUH KJIMHHUKO-PEHTI€HOJIOTMUECKOTO aHaln3a Pe3YyJIbTaTOB OpPTE3UPOBAHUS
Ipyu  TpaBMax MICHHOrO OT/AeNa IT03BOHOYHMKA IOCIA€ PEKOHCTPYKTHBHO-
BOCCT@HOBHTEJIBHBIX OINEpalnii MOXXHO C/IENaTh BHIBOJBL HanOonee 3(PeKTHBHBIM
opTe3oM Juist (PUKCAIMM TTOBPEXKAEHHBIX IIEHHBIX ITO3BOHOYHBIX CETMEHTOB IOCIIE
OMEePATHBHOIO BMEIIATEIbCTBA SBISCTCSI TIOIMMEPHBINA BOPOTHUK [57].

B Hacrosiee BpeMsi OpTe3MpPOBaHUE HCIIONB3YETCSl HE TOJBKO B JIEYEOHBIX
nensx, Ho W B mnpo¢miaktudeckux. C BO3pacTOM ITO3BOHOYHUK TEPSIET CBOIO
¢opMy, MBbIIIEUHBIE W KOCTHBIE TKaHH CKUMAIOTCS M YCHIXalOT, NPH 3TOM
3aTpyJHSETCS paclpoCTpaHEHHWE BHYTPEHHEW KHMIKOCTH, B pPE3YJbTaTe 4Yero
MO3BOHOYHBIE CETMEHTHI TEpsIOT (PYHKIMOHAIBHBIE BO3MOXKHOCTH, YTO MOXKET
NIPUBECTH K PAa3JIMYHBIM TpaBMaM. 3apyOe)KHble KOMIIAaHHM MpeayiararoT psin
cpencTB, HampuMep Takux kak: Posture Pump [58], Comfortrac [59], Pratos [60] u
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np., Gmaromaps KOTOPHIM BO3MOXKHO IPHJIATh IIO3BOHOYHHMKY E€CTECTBEHHYIO
bopMy, TeM CaMbIM Pa3rpy3UTh CBA3KH W MBIIIIBI, YIYYIIUTh PACIPOCTPAHEHHE
BHYTPEHHE!  JKMIKOCTH, YTO  CIHOCOOCTBYET  MHPOICHHIO  KH3HEHHOU
(GYHKIMOHANBHOCTH, HO 3apyO€XHbIE AHAJOTH  OPTOIEIMYECKHX CPEICTB
00J1a/1a10T CIIOKHOM KOHCTPYKIMEH M MMEIOT BBICOKYIO CTOMMOCTh. Takke Ha
PBIHKE [PUCYTCTBYIOT OPTE3bI G0JIee POCTOM KOHCTPYKIIUH, HATIPHUMED, KOMITAHUS
Philadelphia Cervical Collar npemocraBnsier opTe3sl A B3pOCIbIX U IS ACTEH,
TOJIOBOJICPXKATEIH, OPTONETMIESCKUE IUHbBI U T.1.[61].

B snureparype OYeHb XOPOLIO OINUCAHBI [TONOKUTENBHBIE M OTPUIIATEIIbHBIE
CTOPOHBI OPTE3UPOBAHUSI, BCTPEUAIOTCS CPABHUTEIIBHBIE MCCIIEIOBAHUS PA3IMIHBIX
OpTE30B 0 KOHCTPYKIMH, HO MPAKTHYECKHA HET UCCIICIOBAHHMN 110 ONTUMU3AINN
(bopMBI, MacChl, @ TAKKE YIPOIICHUsS KOHCTPYKI[MUA CAMOr0 OpTE3d, YTO B CBOIO
o4epesib MOXKET CHU3HTh Ce0eCTOMMOCTh OpTe3a.
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