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Bnuanue oproneauyecKkoi 06yBu Ha NnoKasartenu
MEe}K30HaNbHOro pacnpeaeneHns Harpy3Ku

Ha cTony npu xoAbbe 60NbHLIX AETCKUM
uepebpanbHbIM Napanauyom
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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
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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.
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OPUTMHAJTBHOE MCCIELOBAHVE

BACKGROUND

Cerebral palsy (CP), which occurs in 1.5-3.0 per 1000 live
births, is the most common cause of impaired gross motor
functions in the pediatric population [1-3]. Disorders of
motor functions, pathological changes in the stereotype of
motor locomotions in patients with CP lead to self-care
limitation, including independent movement and, as a result,
to a decrease in the quality of life [4, 5].

One of the major clinical manifestations of CP is an
impairment of the statodynamic function, in particular the
interaction of the foot with the support [6, 7]. This pathological
condition is corrected through a multidisciplinary approach
[8, 91, which includes, along with surgical methods,
conservative rehabilitation methods, such as orthotics and
other technical means of rehabilitation [10-12]. In our
clinical practice, complex or typical orthopedic shoes are
often used for that purpose, which is provided to a significant
number of children with spastic forms of CP [13]. This is
also supported by the survey responses of the parents of
these patients. However, to the best of our knowledge, this
problem has not been sufficiently investigated and covered
in scientific sources.

Most publications have described various orthoses for
ankle joints (such as ankle foot orthosis [AFO], ground-
reaction AFO, and leaf-spring AFO) as the most often used
in the complex rehabilitation of patients with CP [14-16],
and insoles, but not orthopedic shoes. Only one of these
publications report on the role of orthopedic shoes in
the correction of clubfoot in children with spastic forms
of CP; however, they mainly emphasized on demonstrating
the technical aspects of the manufacture of orthopedic
shoes [17]. Most of the studies have considered the
design aspects of the shoe, but not its influence on gait
characteristics [18, 19].

Thus, there is an obvious discrepancy between the
high frequency of prescribing orthopedic shoes to patients
with CP, at least in Russia, and the insufficient clarifica-
tion of this aspect in Russian and international sources.
One of the main medical and technical requirements for
such shoes is the normalization of the interzonal load dis-
tribution on the plantar surface of the foot and ensuring the
rational participation of its various regions in rolling. In this
regard, biomechanical studies have scientific and practical
relevance in the analysis of the effect of orthopedic shoes
on the load distribution over the zones of the plantar sur-
face of the foot during walking in children and adolescents
with CP.

This study aimed to determine the effect of orthopedic
shoes on the interzonal load distribution on the plantar
surface of the foot during walking in patients with CP having
different levels of gross motor functions based on the gross
motor function classification system (GMFCS).
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MATERIALS AND METHODS

A one-stage observational experimental analytical
controlled quantitative case—control study was carried out.

Study participants were divided into groups. The pa-
tient group (P) consisted of 42 individuals aged 5-16 years
with confirmed diagnosis of CP, spastic diplegia or spas-
tic CP, spastic tetraparesis with equino-plano-valgus, or
planovalgus deformity of the feet, who were treated at the
G.A. Albrecht Federal Scientific Center of Rehabilitation of
the Disabled. The exclusion criteria were as follows: inabil-
ity to walk independently or even with additional support
(such as using crutches, canes, walkers, or with support
from others), cognitive impairments that prevent contact
with the patient for biomechanical examination, a history
of botulinum toxin therapy less than 6 months before the
examination, and a history of surgical treatment less than
a year before the examination.

Group P was divided into three subgroups according
to the level of impairment of gross motor functions
based on the GMFCS [20]. Subgroups P1, P2, and P2
consisted of 7 patients with GMFCS level 1, 16 patients
with GMFCS level 2, and 19 patients with GMFCS level 3,
respectively.

The control group included 14 individuals aged
5-16 years without clinical signs of anatomical and
functional disorders of the musculoskeletal system. This
group included children examined during preventive exami-
nations in educational institutions. The exclusion criterion
for this group was the presence of cognitive impairments
that prevent contact with the patient for biomechanical ex-
amination.

All biomechanical examinations were performed at the
workplace, which included the DiaSled-M-Scan hardware-
software complex (HSC) (joint production of the Russian
companies DiaService and VIT) [21]. Baroplanthography
(analysis of the load distribution over the plantar surface
of the foot) was used in the system of the foot—shoe
lodgment. Insole-shaped matrix sensors were inserted into
the patient’s shoes. Data were recorded while participants
walked on a flat surface at a usual pace along a straight
trajectory.

For each patient, examinations were performed in two

stages, namely, walking using standard footwear (index “s”)
and walking using complex orthopedic shoes (index “0”)
on the same day. As requirements for construction, the
standard footwear should include a flexible sole, soft top,
absence of arching, 1-cm heel, and sufficient intra-shoe
space.

Complex orthopedic shoes were purchased by relatives
or guardians of patients before they were admitted to the
hospital and should met special requirements, namely,
made individually according to sizes or casts; contained
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a double-sided or circular rigid quarters as mandatory
elements; used by the patient for at least 1 month and no
more than 6 months; have sufficient intra-shoe space and
did not lead to pains, plantar callosity, or roughness; and
had no significant signs of deformation.

As a result of a biomechanical research, a database was
formed that consisted of 196 cases, including one type of
footwear (standard) for each foot in 14 individuals of the
control group and two types of footwear (standard and
orthopedic) for each foot of 42 patients with CP having gross
motor function impairment of GMFCS levels 1-3.

Data analysis was performed using the SPSS for Windows
software. Descriptive statistics, Kolmogorov—Smirnov test
with the Lilliefors adjustment, and Shapiro-Wilk test with
a critical level of significance p = 0.05, nonparametric Mann—
Whitney test, and paired Wilcoxon test were used.

The study design is presented in Fig. 1.
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RESULTS

When analyzing the distribution of pressure under the
foot, the same division of the plantar surface of the foot
was used, which is accepted in the DiaSled-M-Scan HSC
software (Fig. 2).

The following are baroplanthographic variables analyzed
as indicators of the interzonal load distribution under the
foot:

1) f_heel — partial load on the heel area;

f_arch — partial load on the arch area;

f_fasc — partial load on the fascicle area;

f_fore — partial load on the forepart area;

Kfore/heel — forepart—heel load ratio;

Kf/r — ratio of loads on the front part (fascicles together
with the forepart) and rear part (heel together with the
sub-arch space) of the foot;
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7) Km/l_heel — mediolateral load ratio in the heel area;

8) Km/l_arch — mediolateral load ratio in the arch;

9) Km/l_fasc — mediolateral load ratio in the area of the
fascicles;

10) Km/l_fore — mediolateral load ratio in the forepart
area;

11) Km/L — mediolateral foot load ratio.

The load on a specific area of the sensor (foot zone) was
calculated as the sum of pressures on all sensor detector
elements related to it (or parts of detector elements if they
belong to several zones at once). The partial load on the
foot area was defined as a fraction of the load on the entire
foot. The forepart-heel ratio of the Kfore/heel load was
calculated by dividing the forepart load by the heel load. The
mediolateral load ratio in the foot area was calculated as the
ratio of the load on the medial area of this region to the load
on the lateral area.

To determine the distribution type of the signs of
variables in the sets of cases obtained in the analysis while
patients were walking, the Kolmogorov—Smirnov test with
the Lilliefors adjustment and the Shapiro-Wilk test were
applied, and the shapes of histograms and quantile diagrams
were analyzed. In most of the 11 variables, the distribution
was not normal. This applies to the sets of cases obtained
when walking in both standard and orthopedic shoes. In this
regard, nonparametric statistical methods were used for
subsequent data analysis.

The nonparametric paired Wilcoxon test was used to
search for group differences between walking in standard
shoes and in orthopedic shoes. The levels of significance p
of the differences in variables were 0.306 for f_heel, 0.092
for f_arch, 0.789 for f_fasc, 0.934 for f_fore, 0.871 for
Kfore/heel, 0.507 for Kf/r, 0.020 for Km/l_heel, 0.000 for
Km/l_arch, 0.000 for Km/l_fasc, 0.124 for Km/l_fore, and
0.681 for Km/L. As shown in this list, significant differences
are found in the interzonal load distribution on the feet during
walking in standard and orthopedic shoes for only 3 of
11 variables in patients with CP. All of them were related
to the load distribution relative to the longitudinal axis of
the foot, namely, the mediolateral ratio of the load in the
area of the heel Km/I_heel, arch Km/l_arch, and fascicles
Km/|_fasc.

Tom 9 N 1, 2021
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Fig. 2. Areas of the matrix measuring sensor: fore, forepart; fasc,
fascicle part; arch, sub-arch; heel, heel part; m, medial; [, lateral
zones
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Table 1. Statistical characteristics of the variables, which revealed
a significant difference in walking in orthopedic shoes compared
with walking in standard shoes for the generalized group of
patients with infantile cerebral palsy

Variable | Group | Q, | Me | Q,
Km/[_heel Ps 0.64 0.85 1.10
Po 0.67 0.92 1.20

Km/l_arch Ps 0.52 0.72 1.1
Po 0.57 0.90 1.30
Km/I_fasc Ps 0.84 1.14 1.38
Po 0.76 0.95 1.31

Note. Po, walking in orthopedic shoes; Ps, walking in standard shoes.

Despite the differences in three variables between the
study groups, these results were not accepted as sufficient,
since the analysis of the medians and percentiles of these
variables showed a significant variation in values across the
cases (Table 1). For example, when walking in orthopedic
shoes (Po) for the Km/l_arch variable, the median value
(0.90) differed by nearly a third from its value at the level
of the first quartile Q, (0.57) and nearly two times from the
value at the Q, level (1.30).

In view of such a pronounced data variation, a separate
statistical analysis was performed for each of the three

Table 2. Significance of differences in walking using orthopedic shoes compared with walking using standard shoes in patients with
cerebral palsy having varying degrees of impairment of gross motor functions (paired Wilcoxon test)

Comparison Level of significance of differences in the studied variables between the groups

group f_heel | f_arch | f_fasc | f_fore | Kfore/heel | Kf/r | Km/L_heel | Km/L_arch | Km/l_fasc |Km/l_fore| Km/l
PlsandPlo 0.011 0.05  0.925 0.300 0.019 0.730 0.279 0.124 0.025 0.198 0.637
P2sand P20  0.047 0.125 0722  0.130 0.147 0.695 0.079 0.015 0.001 0.286 0.537
P3sandP3o 0.046 0.718 0.187  0.053 0.006 0.071 0.242 0.006 0.002 0.535 0.777

Note. Variables with significant differences are presented in bold typeface. P1, GMFCS 1 subgroup; P2, GMFCS 2; P3, GMFCS 3; o, orthopedic

footwear; s, standard footwear.
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Table 3. Median values of variables for which significant differences were revealed in patients with infantile cerebral palsy walking using
orthopedic shoes compared with walking using standard shoes according to levels of impairment of gross motor functions

Groups of patients

Me (median) of variables

f_heel Kfore/heel Km/l_arch Km/l_fasc
Control group using standard shoes 28.0 0.55 No significant 0.96
1.1 — patients with GMFCS level 1 1.1s — standard shoes 247 0.66 diffe"ﬁnces 0.89
1.10 — orthopedic shoes 20.6 0.82 w(e%raebl:uzr;d 0.77
Control group using standard shoes 28.0 No significant 0.69 0.96
1.2 — patients with GMFCS level 2 1.2s — standard shoes 18.2 differences 0.77 1.20
1.20 — orthopedic shoes 15.9 w((_er;eblf:uzr;d 0.92 0.98
Control group using standard shoes 28.0 0.55 0.69 0.96
1.3 — patients with GMFCS level 3  1.3s — standard shoes 16.2 1.25 0.88 1.19
1.30 — orthopedic shoes 17.2 0.99 0.96 1.03

subgroups of patients with different levels of impairment
of gross motor functions. The results of this analysis are
presented in Table 2.

The analysis showed that a significant difference in
walking using standard versus orthopedic shoes in terms
f_heel and Km/l_fasc is common for each subgroup of pa-
tients (with different levels of mobility impairment). In addi-
tion, differences were noted in Kfore/heel in subgroup P1,
Km/l_arch in subgroup P2, and in both variables in sub-
group P3. Table 3 shows the median values of these vari-
ables and only for GMFCS levels that were significantly dif-
ferent in the comparison of orthopedic shoes and standard
shoes. To determine the nature of the influence of orthopedic
shoes on walking of patients with CP, the median values of
these four variables are presented in Table 3, not only for
groups of patients with different levels of impairment, but
also for the control group without anatomical and functional
signs of impairment of the musculoskeletal system.

These tendencies are presented more clearly in quantile
diagrams (Fig. 3).

DISCUSSION

This study characterized the interaction of the feet
with the support in patients with CP. However, large data
variations were obtained, which was not unexpected because
all patients with CP were examined, regardless of the degree
of deformity. Patients with different levels of impairment of
gross motor functions have varying degrees of deformity
of the musculoskeletal system and, as a result, have
different walking patterns. Moreover, patients with GMFCS
level 3, in contrast to other levels, used additional means
of support (such as canes and walkers) while walking,
which influence the walking stereotype [20]. At the same
time, this data deviation was quantified to demonstrate the
insufficiency of studying the interaction of the feet with its
support in patients with CP without taking into account the

level of GMFCS. Failure to take this provision into account
can lead to errors because among the parameters used to
analyze the interaction of the feet with the support, there are
also parameters that decrease, deviating from the norm in
a group of patients with one GMFCS level, and an increase
in another group of patients, thus leveling the deviation of
this parameter in the general group of patients with CP
compared with the control group. For these reasons, to
assess the effect of orthopedic shoes on the interaction of
the feet with its support in patients with CP, the results of
the statistical analysis should be used, taking into account
the GMFCS level.

At all levels of impairment of gross motor functions,
significant differences were registered in the partial load on
the heel when walking using orthopedic shoes compared
with walking using standard shoes (Table 2). For the groups
with GMFCS levels 1 and 2, there was a decrease in the load
on the heel, and for the group with GMFCS level 3, a minor
increase was observed (Table 3, Fig. 3).

For patients with GMFCS level 1, a decrease in the
partial load on the heel (Table 3) when walking using
orthopedic shoes was accompanied by an increase in the
forepart-heel load ratio (Kfore/heel), which indicates
its redistribution from the heel to the forepart more than
when walking using standard shoes and even more so
with normal walking pattern. The pathological decrease
in the mediolateral load ratio in the area of the fascicles,
that is, a lateral displacement of the load in this area,
was also even greater than that with standard footwear.
Moreover, no significant difference in the mediolateral
ratio of the load in the arch was revealed when walking in
standard compared with walking in orthopedic shoes, which
indirectly indicates mobility and/or insignificant severity
of the planovalgus deformity of the foot. The position of
the medial longitudinal arch in patients with mild motor
impairments ensures the elevation of the lowered head of
the talus without substantial resistance, forms the arch of
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Fig. 3. Quantile diagrams of variables, which revealed a significant difference in the comparison of using orthopedic shoes and walking
using standard shoes in groups of patients with different levels of impairment of gross motor functions: C, control group (in standard
shoes); P1, GMFCS 1 subgroup; P2, GMFCS 2 subgroup; P3, GMFCS 3 subgroup; s, standard shoes; o, orthopedic shoes

the medial longitudinal vault, and thereby distributes part of
the load over a substantial surface area of the foot.
Similarly, in the GMFCS 2 and GMFCS 3 groups, owing
to the more pronounced and rigid deformity, the main part
of the load in the midfoot was nearly on the head of the
talus and the area of the talonavicular joint [22]. In this case,
when using the position of the medial longitudinal arch, the
foot rests on it; the load is localized in the area of the inner

longitudinal arch, and the indicator of the mediolateral load
ratio in this area increases, which is different from the norm,
even more than with standard shoes.

The difference in the effect of orthopedic shoes on
the amount of load in the heel area in different GMFCS
groups can be explained as a consequence of the varying
effects of these shoes on the correction of the foot arch.
This conclusion was based on clinical cases that showed
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a difference in the possibility of correcting the equinus
component of foot deformity in two cases, namely, 1) without
preliminary correction of valgus deviation and discongruence
in the talonavicular joint and 2) with the elimination of the
valgus deviation of the rearfoot and stabilization of the
midfoot. In case 1, the possibility of equinus correction is
higher because of a decrease in the lever of the posterior
muscle group [23], whereas in case 2, this possibility is
lower because the Achilles tendon tension and the severity
of the equinus component of the deformity increase during
valgus correction [23, 24]. According to Mosca, this clinical
test reveals the “true” equinus deformity of the foot, which
is masked by the valgus component [24].

Thus, when using orthopedic shoes, we can assume the
existence of a similar mechanism of the influence of the
correction of equino-plano-valgus deformity of the foot on
the biomechanics of rolling over.

If there was increased mobility in the transverse tarsal
joint, in particular in the talonavicular joint (leading factor
in the “planus” formation) and insignificant severity of foot
deformity components, the use of orthopedic shoes (with
placement of the medial longitudinal arch, rigid structure,
and small intra-shoe space) leads to passive restoration
of ratios in the talonavicular joint, formation of the medial
longitudinal arch, and elimination of the valgus deviation of
the foot. This entails an increase in the equinus component,
which we indirectly recorded in the group of patients with
GMFCS level 1 as a decrease in the load on the heel, an
increase in the forepart-heel load ratio, and excessive
lateralization of the load in the area of the fascicles
(decrease in Km/l_fasc) when walking using orthopedic
shoes compared with walking using standard shoes and
even more so when compared with walking in the control
group. In this case, the mobility of the foot ensures, owing
to external factors, complete or even excessive correction
of the medial longitudinal arch, which naturally shifts the
load in the area of the fascicles outward laterally, but
simultaneously reduces the load on the heel.

In patients with GMFCS levels 2 and 3, the foot deformity
was more pronounced and rigid; therefore, with orthopedic
shoes, they did not recover at all or the ratios in the joints
of the middle and rear parts of the foot were restored
partially passively; as a result, the equinus component was
changed. Accordingly, in these groups, the differences in the
heel load when using standard and orthopedic shoes are
less significant when compared with those of patients with
GMFCS level 1.

In patients with GMFCS level 3 walking in orthopedic
shoes, the load distribution on the foot was normalized
to some extent in the form of its increase on the heel and
a decrease in the forepart—heel load ratio. There is also
normalization (decrease) of the mediolateral load ratio in
the area of the fascicles.
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Medialization of the load in the fascicle area when walking
using standard footwear is associated with the pathological
position in the joints of the lower extremities [25], in
particular with the presence of planovalgus deformity of the
foot. Such deformities are less often observed in patients
with GMFCS level 1 and are more pronounced in patients
with GMFCS levels 2 and 3. Thus, in patients of these groups,
(1) there was a pathologically altered mediolateral load
ratio in the area of the fascicles and (2) the normalization of
this indicator due to the use of orthopedic shoes with rigid
special (corrective) elements is distinctive.

CONCLUSIONS

In patients with infantile CP having GMFCS levels 1-3
of gross motor functions impairment, significant differences
were found in the nature of the effect of orthopedic shoes
on the interaction of feet with a support.

In patients with GMFCS level 1, the use of complex
orthopedic shoes led to an aggravation of disorders in the
interaction of the feet with the support in terms of the main
indicators, namely, the partial load on the heel, mediolateral
distribution in the area of the fascicles, and forepart-heel
ratio.

In patients with GMFCS level 2, the normalizing effect
of orthopedic shoes on the interaction of the feet with the
support was found only in the mediolateral distribution of
the load in the fascicle area, and in patients with GMFCS
level 3, similar effects were observed in a greater number
of indicators of load distribution on the foot, both in the
longitudinal and transverse directions (in the fascicle area)
of the foot.

The use of complex orthopedic shoes led to the most
significant normalization of the interzonal load distribution
under the foot in patients with GMFCS level 3, less
significant normalization in patients with GMFCS level 2, and
aggravation of pathological deviations in the parameters of
patients with GMFCS level 1.

This is a pilot study, and its results indicate the feasibility
of conducting larger-scale studies, taking into account other
indicators of the interaction of the feet with the support to
determine the indications for the prescription of orthopedic
shoes to patients with CP.
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