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Bnuanue oproneauyecKkoi 06yBu Ha NnoKasartenu
MEe}K30HaNbHOro pacnpeaeneHns Harpy3Ku

Ha cTony npu xoAbbe 60NbHLIX AETCKUM
uepebpanbHbIM Napanauyom

© /.M. CmupHosa" 2, A.A. Konbuos', 3.W. Oxomapanb:!

! MepepanbHbIil HayuHbIN LieHTp peabunutaumm uHeanmaos uM. I.A. Anbbpexta, CankT-etepbypr, Poccus;
2 CaukT-MeTepbyprckuin rocyAapcTBeHHbIN 3MeKTpoTeXHUYecknin yuusepcuteT «J13TW» um. B.U. Ynbanosa (Nlennna), CankT-TMetepbypr, Poccus

Ob6ocHosaHue. Kak noKa3biBalT KNMHUYECKMe HabmioaeHUA 60MbHbIX CNacTMYECKMMK hopMaMu LEeTCKoro Lepebpanb-
HOro mapanuya M onpoc, Hauvbonee 4acTo UCMONb3YEMbIM TEXHUYECKUM CPELCTBOM peabunutaumm y Takux nalMeHToB
AIBNAETCA opTONeanyeckasn 06yBb. BMecTe ¢ TEM MpaKTUYECKU OTCYTCTBYHOT KNMHUYECKWE U MHCTPYMEHTAMbHbIE UCCeno-
BaHWA ee BNUAHWA Ha BYOMEXaHUKY X0abbbl.

Llens — onpepenvTb BUAHWE OpTOMeRMYecKon 06YBM Ha MeH30HaNbHOE pacrnpefeneHne Harpy3ku no niaHTapHom
MOBEPXHOCTM CTOMbI NpK Xofbbe feTen ¢ LepebpanbHbIM MapannyoM € pasHbIMU YPOBHAMM HapyLUEHWUA rnobanbHbIX Mo-
TOPHbIX QyHKUMIA (GMFCS).

Mamepuanel u Memodsl. lpoBefeHbl broMexaHM4ecKkMe UccnefoBaHua 42 nauueHToB (Bo3pact — oT 5 go 16 ner)
C [ETCKMM LiepebparnbHbIM napanuyoM ¢ yposHaMu GMFCS 1-3 npu xogbbe B fBYX TMNax 06yByM — cTaHgapTHOM (To ecTb
He BAMAIOLLEN Ha QYHKLUMOHANBHOCTb CTOMbI) U OPTOMEAMYECKON; TakKe o6cnefoBaHbl 14 YenoBEK KOHTPOMbHOW rpyn-
Nbl B CTaHAapTHOM 06yBu (0bwiee KonuuectBo cton — 112). CTaTUCTUYECKUIA aHANM3 AaHHbIX NMPOBELEH C NPUMEHEHNEM
HernapameTpuyeckux MeTofoB B nporpamMme SPSS for Widows.

Pe3ynomamel. Vicnonb3oBaHWe CNOMKHOM opTOneaMYeckon o0bysm y naumeHToB ¢ ypoHeM GMFCS 1 npuseno K ycyry-
bneHuio OTKNOHEHWA OT HOPMbI OCHOBHbIX MOKa3aTeslei B3aMMOLENCTBMA CTOM C ONOpPOI B BULE YMEHbLUEHUA napumanb-
HOW Harpysku Ha MATKY, YBEIMYEHNA HOCOYHO-MATOMHOrO COOTHOLLEHUA Harpy3KW, MeaMosaTepanbHOro pacnpegeneHus
Harpysku B 06n1acTv ny4ykoB. Y naumeHToB ¢ ypoBHeM GMFCS 2 HopManusyloLiee BIUSHWE opToneauyeckoin obyBu Bbl-
AIBMIEHO TOJIbKO MO MOKa3aTeso MeamonaTepanbHOro pacnpeaenieHna Harpy3ku B 0611acTy NyYKoB. Y NaLUeHTOB C YPOBHEM
GMFCS 3 HopManuasylolee BAMAHWE OpTONEAMYECKOM 00yBM 0BHapyeHO Mo GonblueMy KONMWMYecTBy NoKasaTenein pac-
npefeneHnsa HarpysKu Ha cTony.

3aknioyenue. ViccnepoBaHve nokasano, YTo y feTedt M NOLPOCTKOB C LiepebpanbHbIM NapanuyoM WCMosb3oBaHue
CNOXKHOW opTOneauyeckoi 0byBu npuBeno K Haubonee 3Ha4YMMON HOPManM3aLMK NOKa3aTeNei MeXK30HaNbHOro pacnpe-
LeNeHns Harpy3k1 nog cTonon y naumentos rpynnsl GMFCS 3, MeHee 3HauMMon — y naumeHToB rpynnbl GMFCS 2, K ycy-
rybneHuio NaToNorMyeckoro OTKIOHEHMA NoKa3aTene — y naumeHToB rpynnbl GMFCS 1.

KnioueBble coBa: MeaMLMHCKan peabunutaums; AeTckui LepebpanbHbiii napanuy; GMFCS; opToneamnyeckas 06yBb; 61o-
MexaHWKa; xofbba.
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Influence of orthopedic shoes on the indicators
of the interzonal load distribution on the foot
when walking patients with cerebral palsy

© Lyudmila M. Smirnova®?, Andrey A. Koltsov', Elnur I. Dzhomardly'

! Federal Scientific Center for Rehabilitation of Disabled People named after G.A. Albrecht, Saint Petersburg, Russia;
Z Saint Petersburg State Electrotechnical University “LETI" named after V.. Ulyanov (Lenin), Saint Petersburg, Russia

BACKGROUND: Clinical observations of patients with spastic forms of cerebral palsy and surveys showed the most com-
monly used technical rehabilitative device of this patient contingent are orthopedic shoes. However, almost no clinical and
instrumental studies examine the effect of such shoes on the walking characteristics of patients with cerebral palsy (CP).

AIM: This study aims to estimate the effect of orthopedic shoes on the interzonal load distribution on the plantar foot sur-
face in children with CP and adolescents with different levels of gross motor function disorders (GMFCS).

MATERIALS AND METHODS: Biomechanical studies were conducted in 42 patients with CP 5-16 years old with GMFCS
1-3 level while wearing standard and orthopedic shoes. In 14 healthy children controls while wearing standard shoes (a total
of 112 feet). Biomechanical examinations were performed on the software and hardware complex “DiaSled-M-Scan” with
matrix plantar pressure meters in the form of insoles. Statistical data analysis was performed using nonparametric methods
via SPSS software for Windows.

RESULTS: The use of complex orthopedic shoes in patients with level GMFCS 1 did not improve but worsened their foot
loading parameters. The shoes reduced the loading of the heel, increased the toe-heel load ratio, and mediolateral load dis-
tribution in the fascicle area. In patients with GMFCS 2, the positive effect of orthopedic shoes was limited to improving the
mediolateral load distribution in the fascicle area. In patients with GMFCS 3, the positive effect of orthopedic shoes was noted
in the majority of the tested parameters.

CONCLUSION: Thus, the study showed that in children and adolescents with CP using complex orthopedic shoes led to
the most significant normalization of interzonal load distribution under the foot in GMFCS 3 patients, less significant — in
GMFCS 2 patients, and worsened the parameters in GMFCS 1 patients.

Keywords: rehabilitation; cerebral palsy; GMFCS; orthopedic shoes; biomechanics; walking.
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