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Changes in motor functions in children with cerebral
palsy after the course of intensive neurophysiological
rehabilitation: a single-blind study

Abstract. Background. Modern intensive interventions addressing multiple challenges in children with cerebral
palsy are attracting clinicians’ and researchers’ attention. One of such methods is the intensive neurophysiological
rehabilitation system (INRS) — a combination of interventions focusing on different functional goals, merged into
one intensive course. The purpose of the study was to assess changes in gross motor functions, muscle spasticity and
passive range of motion (PROM) in children with spastic forms of cerebral palsy (CP) after the two-week of treatment
course with INRS. Materials and methods. A single-arm, single-blind pre-post study was conducted among 57
children aged 4 to 12 years with spastic CP, admitted for treatment to the tertiary care center. Patients were examined
before and after the two-week course using INRS, which included multiple interventions totalling 4—5 hours of
treatment daily. The Gross Motor Function Measure-66 (GMFM-66) tasks were video-recorded and evaluated
independently by two investigators. The time of recordings (baseline or post-intervention) was masked. PROM in
the lower extremity joints was assessed with a manual goniometer, muscle spasticity — with the Modified Ashworth
scale. Results. GMFM-66 scores after INRS use increased statistically significantly from 58.8 to 60.2 points, with
a mean difference of 1.4 £ 2.9 points. Substantial improvement in PROM was noted for 5 of 7 movements; the most
substantial improvement was observed in hip abduction — an average of 8.0 £ 5.8° and foot dorsiflexion — 8.0 £ 6.1°.
Reduction of the muscle tone was observed in all measured muscle groups. Statistically significant decrease of spasticity
was noted in hip flexors, with an average reduction of 0.25 scale steps (95% confidence interval (CI) = 0.06—0.44),
and hip adductors — 0.30 steps (95% CI = 0.08—0.51). Conclusions. Improvements of gross motor functions, an
increase of PROM in the lower extremities and reduction of muscle spasticity have been detected after the two-week
course with INRS. Intensive treatment using INRS requires further studies, including randomized controlled ones.
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Introduction

Cerebral palsy (CP) is a group of permanent disorders
of movement and posture, causing activity limitation that
is attributed to nonprogressive disturbances of brain deve-
lopment. Motor disorders are often accompanied by distur-
bances of sensation, perception, cognition, communication,
and behavior, as well as seizure disorders [1].

According to the recently introduced International Clas-
sification of Functioning (ICF) Core Sets for children with

CP, particular attention is directed towards multiple limita-
tions in the Body Functions domain (joint mobility, muscle
tone, voluntary movement, pain, intellectual functions) and
Activities and Participation domains (body position, fine
hand use, walking, moving around, interpersonal interac-
tions and family relationships) [2]. To improve the function-
ing and quality of life of children with CP, it is important to
implement a comprehensive treatment program addressing
multiple challenges in different ICF domains [3].
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As a consequence of the rapid growth in CP research in
the last decade, safer and more effective interventions for
children with cerebral palsy have been introduced. At least
64 different interventions for cerebral palsy aimed at differ-
ent dysfunctions have been presented and analyzed in the
systematic review [4].

Particular attention is directed towards intensive treat-
ments; they are developing rapidly and are supported by a
growing amount of evidence, indicating that therapies of
higher intensity are more effective. A Cochrane review on
constraint-induced movement therapy indicates that this
intensive intervention is more effective for improving uni-
manual hand functions than a low-intensity alternative [5].
A quasi-randomized trial of the intensive upper and lower
extremity training providing 6.5 intensive intervention hours
per day over 13 consecutive days reports significant improve-
ment in gross and fine motor functions in children with bi-
lateral CP [6]. A large cohort study of 442 Norwegian chil-
dren based on the CP register indicates that a more frequent
physical therapy is associated with increased gross motor
improvement [7].

So, the attention of both researchers and clinicians is fo-
cused on the exploration of high-intensity and function-ori-
ented treatments addressing multiple limitations in children
with CP. One of such approaches is an intensive neurophysio-
logical rehabilitation system (INRS) — a combination of dif-
ferent interventions addressing different functional goals in
one intensive course [8]. This treatment system is also known
by the name of its author as the Kozyavkin method.

The treatment program is tailored individually accor-
ding to the patient’s condition and comprises the following
components: physical therapy, occupational therapy, full
body massage, spinal manipulative therapy, reflexotherapy,
strength training, computer game therapy, suit therapy, vi-
bration therapy, treadmill training and group session of
rhythmic gymnastics. Intensive intervention includes 4—5
hours of daily treatment over two weeks.

Recent retrospective analysis of medical records of
children undergoing treatment with INRS indicates the
improvement of gross motor function, decrease of muscle
spasticity, development of fine motor skills and other posi-
tive changes achieved in a relatively short period of time [9].

The purpose of the study. The present exploratory study
was conducted to assess changes in gross motor function in
children with spastic forms of cerebral palsy after the two-
week treatment with INRS in a single-blind study. A secon-
dary purpose of the study was to assess the changes in muscle
spasticity and passive range of motion (PROM) in the lower
extremity joints.

Materials and methods

Study design

A single-arm, single-blind pre-post study design was
used. Patients admitted for treatment to the tertiary care
rehabilitation center after screening examination were in-
vited for participation. Gross motor function, passive range
of motion, and spasticity assessments were performed before
and after a two-week treatment course, with patients serving
as their own controls.

Performance of gross motor functions before and after
the treatment was recorded on video and reviewed indepen-
dently by two blinded reviewers, not knowing which (pre or
post) video they were rating. Assessment of the muscle spas-
ticity and range of motion in joints was performed by the
physician involved in the treatment of the patient, so this
part of the study was not blinded.

Participants

All participants were patients of the International Clinic
of Rehabilitation. To be eligible for the study, children had
to be local residents, 4 to 12 years of age, with spastic bilate-
ral cerebral palsy and Gross Motor Function Classification
System (GMFCS) levels I1-1V.

Exclusion criteria were: severe epileptic syndrome, severe
mental retardation and inability to understand and comply with
instructions, ongoing antispastic medication intake, botox in-
jections during the preceding year, and uncooperative behavior.

The study was conducted in accordance with the ethical
principles of the Declaration of Helsinki. The study protocol
was reviewed and approved by the commission of ethics of
the International Clinic of Rehabilitation (protocol number
N-2014-01-20). Participants and their legal representatives re-
ceived comprehensive information about the procedures and
study design; written informed consent was obtained from le-
gal representatives. Where appropriate, based on age and cog-
nitive abilities, participants were asked to give verbal assent.

Sixty-one patients have been included in the study and
underwent baseline assessment. Later, 4 children have been
excluded from the study due to the somatic illness develo-
ping during the treatment or non-compliance with the study
requirements. Hence, the data of 57 children were used.

During the study, no complications or side effects have
been observed by medical specialists or reported by the pa-
tients/parents.

Demographic characteristics of the patients are pre-
sented in Table 1. The average age of the children was 7.1
years (standard deviation (SD) 2.2), among them, 58 %
were males, 46 % patients had GMFCS level I11 and 49 % —
Manual Ability Classification System (MACS) level I1.

Table 1. Demographic characteristics of the group

Parameter N (%)
Gender
Male 33 (58)
Female 24 (42)
Age, years
Average = SD 7122
GMFCS level
1l 19 (33)
Il 26 (46)
\Y, 12 (21)
MACS level

| 5(9)
Il 28 (49)
Il 17 (30)
\Y 7(12)
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Outcome measures

The primary outcome measure was the change in the
gross motor function score measured using the Gross
Motor Function Measure-66 (GMFM-66) [10, 11]. The
GMFM-66 is a valid and reliable tool consisting of 66
activities that range in difficulty from lying and reaching
for a toy to walking, running, and jumping. Depending
on the available time and patient’s motor ability, some
activities may be skipped, but at least 13 test items must
be performed for accurate results. Performance on each
item is scored on a four-point scale. A score 3 indicates
that a child completes 100 % of the activity, 0 — that he/
she is unable to commence any part of it. Specific sco-
ring descriptors for each item are detailed in the user’s
manual. Individual item scores are converted into the to-
tal score with the dedicated software Gross Motor Ability
Estimator.

Each GMFM-66 test session was video-recorded,
and the recordings were scored independently by two
trained investigators. When there were discrepancies,
the item was reviewed and scored to reach a consensus.
The investigators were blinded to whether they watched
a pre- or post-treatment video recording in order to re-
duce bias.

Secondary outcome measures included the change in
PROM and muscle spasticity. PROM was measured with
a hand-held goniometer in a standardized way [12]. Fol-
lowing movements have been assessed: 1) hip abduction;
2) hip flexion; 3) hip extension; 4) knee flexion (popliteal
angle); 5) knee extension; 6) dorsiflexion of the foot with
flexed knee; 7) dorsiflexion of the foot with the extended
knee. For each child, we measured both the left and right
side.

The Modified Ashworth Scale (MAS) was used to
measure muscle spasticity. The assessor evaluated the re-
sistance to rapid passive stretch of the tested muscle and
assigned a score on a six-point scale (0, 1, 1+, 2, 3, 4),
where 0 indicates normal muscle tone and 4 stands for
rigidity [13]. In the calculations we replaced the point
names (0, 1, 1+, 2, 3, 4) with ordinal numbers (0, 1, 2,
3, 4, 5). We measured spasticity in the hip flexors, hip
adductors, knee flexors, knee extensors, and foot dorsi-
flexors on both sides.

Statistical analysis

Data analysis was performed using IBM SPSS v23 soft-
ware. Normality of distribution was evaluated using the
Kolmogorov-Smirnov test. GMFM-66 score and PROM
values were compared using the paired sample t-test. Rela-
tionship between age and GMFM-66 score was calculated
using Pearson correlation coefficient. Wilcoxon signed-
rank test for related samples was used for calculation of
MAS changes.

Intervention

All patients underwent a two-week rehabilitation
course according to the intensive neurophysiological re-
habilitation system. The course includes 4 to 5 hours of
daily training. Treatment plan is worked out individually

depending on the patient’s condition and incorporates
some of the following components:

— physical therapy aimed at gross motor training is
performed daily for 30 minutes and includes individua-
lized exercises to improve gross motor function, increase
mobility, and strengthen the muscles;

— occupational therapy is focused on the development
of skills necessary for the performance of everyday activi-
ties including play and self-care activities such as dressing,
grooming and feeding, and fine motor tasks such as writing
and drawing. The treatment program includes both uni-
and bimanual tasks;

— full body massage lasts for 60 min a day and incor-
porates classic, deep tissue, periosteal massage, trigger
point therapy and muscle stretching techniques;

— spinal manipulative therapy (2—5 min/day) is a
variation of the spinal manipulation carried out in lumbar,
thoracic and cervical regions using high-velocity, low-am-
plitude thrust techniques;

— joint mobilization techniques (20 min/day) are
aimed at improving range of motion, decreasing pain and
improving function of the extremities;

— paraffin and wax applications (20 min/day) include
thermal effects on muscles and joints by enveloping dif-
ferent muscle groups and joints in warm paraffin and wax
wraps;

— reflexotherapy (10 min/day) includes low-current
electric stimulation of the trigger and acupuncture points
using a special portable device;

— strength training (mechanotherapy) (15 min/day)
is aimed to build up muscle strength and endurance using
machines adjusted for resistance;

— computer game therapy (15 min/day) using dif-
ferent game consoles like Nintendo Wii Fit with ba-
lance board, Xbox with the Kinect motion sensor, and
games developed specifically for children with motor
problems [8];

— suit therapy (30 min/day) is performed using a spe-
cial Spiral suit that creates external forces for correction
of the movements and posture of the patient and helps to
attain new movement patterns [14];

— vibration therapy (10 min/day) utilizes high-fre-
quency, low-magnitude vibration to promote bone and
muscle strength;

— treadmill training (15 min/day) with support of a
physiotherapist who corrects the gait manually;

— group session of rhythmic gymnastics based on the
game with the use of music and dancing.

A detailed description of the treatment system inclu-
ding indications and contraindications is presented in the
rehabilitation manual [8].

Results

Gross motor functions

Mean values of the GMFM-66 score with standard de-
viation at baseline and post-intervention assessment are
summarized in Table 2.

Table 2 includes data for the whole group and is also
divided by GMFCS level or by age group. An increase of
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Table 2. GMFM-66 score at baseline and after intervention, mean (SD)

Parameters yfu:a'::; Baseline Post-intervention Difference

Whole group 57 58.8 (11.6) 60.2 (11.4) 1.4 (2.9)*
GMFCS level

Il 19 71.3(8.3) 72.9 (7.3) 1.7 (3.1)*

11 26 55.7 (5.7) 56.4 (5.8) 0.7 (2.9)

v 12 46.1 (5.1) 48.4 (5.0) 2.3 (2.8)*
Age, years

4-6 26 57.9(11.9) 59.4 (11.7) 1.4 (3.0)

7-9 21 56.5(9.7) 58.5(9.9) 2.0(2.4)

10-12 10 66.2 (12.7) 66.0 (12.5) -0.2(3.7)

Note: * — statistically significant difference (p < 0.05) calculated using paired sample t-test.

the mean GMFM-66 score by 1.4 = 2.9 points from 58.8
to 60.2 after the treatment course with INRS was noted
for the whole group. Paired sample t-test showed that this
change was statistically significant (p < 0.05).

The most substantial improvement was noted in chil-
dren with GMFCS level IV, where the score increased by
2.3 + 2.8 points, from 46.1 to 48.4 (p < 0.05).

Splitting the group by age was less informative, since
the standard deviation of the GMFM-66 score for age sub-
groups was considerably higher. The significant change was
noted only in the 7—9-year age group.

We have calculated dependence between motor im-
provement and age. Fig. 1 presents a scatterplot of the
change in GMFM-66 score depending on the age. Each
point represents a score change in one child. Line of
trend reflects very small negative correlation, Spear-
man’s correlation coefficient equals —0.21, indicating
that younger children experience a slightly greater motor
improvement.

Passive range of motion

The data of PROM in joints are presented in Table
3. Mean values with standard deviation were calculated
for baseline and post-intervention measurements for
all the joints. Since all the patients had bilateral CP

and both extremities were evaluated, the sample size
for PROM measurements and spasticity tests included
114 observations.

An increase in PROM, ranging from 2 to 8°, was ob-
served in all joints. The greatest changes were observed in
hip abduction and foot dorsiflexion with extended knee,
where PROM increased by 8.0 £ 5.8 and 8.0 + 6.1°, re-
spectively. Also, statistically significant changes were noted
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Figure 1. Correlation between change
in the GMFM-66 score and age

Table 3. Passive range of motion of lower extremity joints: baseline and post-intervention, mean (SD)

. o . Pre/post
Parameters Baseline Post-intervention difference
Hip abduction 30 (9.6) 38 (10.4) 8 (5.8)*
Hip flexion 117 (9.6) 121(7.2) 4 (5.0)
Hip extension -3(6.4) 2(7.0) 5(6.8)
Popliteal angle 49 (18.5) 42 (17.5) -7 (7.7)*
Knee extension -4 (6.6) -2(5.4) 2(3.5)
Eoot dorsiflexion with flexed 3(6.0) 10 (7.7) 7(6.1)*
nee
Foot dorsiflexion with .
extended knee -9(7.2) -1(6.9) 8(6.1)

Note: * — statistically significant difference (p < 0.05) calculated using paired sample t-test.
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Table 4. Muscle spasticity before and after treatment

Baseline Post-intervention Pre-post difference
Movements I

Median | IQR | Mean | Median | 1GR | Mean | 95%cCI | S'ONICaNC€ | Mean
Hip flexion 2 1.5-3| 2.18 2 1-3 1.93 0.06-0.44 0.013* 0.25
Hip adduction 3 2-3 2.70 3 2-3 2.44 0.08-0.51 0.019* 0.30
Knee flexion 3 2-3 2.41 2 2-3 225 | -0.01-0.34 0.067 0.16
Knee extension 2 1-2 1.74 2 1-2 1.62 | -0.07-0.30 0.244 0.11
Foot dorsiflexion 3 2-3 2.82 3 2-3 2.66 | -0.04-0.36 0.104 0.16

Notes: IQR — interquartile range; 95% CI — 95% confidence interval; * — statistically significant difference
(p < 0.05) calculated using Wilcoxon signed-rank test for related samples.

in the popliteal angle and foot dorsiflexion with flexed
knees. The smallest improvement was observed in knee
extension.

Spasticity

The data on muscle spasticity before and after the two-
week treatment course are presented in Table 4. Scores of
muscle spasticity (MAS) are ordinal variables, so we pre-
sented the median and interquartile range values. We also
included mean values of the MAS score to clearly illustrate
the data trends.

The pre/post difference was calculated using Wilcoxon
signed-rank test for dependent samples, and results are
presented as a 95% confidence interval and significance
(p-value.) A p-value below 0.05 was considered statistically
significant and is marked with an asterisk.

Statistically significant decrease of spasticity was noted
in hip flexors, with an average reduction by 0.25 scale steps
(95% CI = 0.06—0.44), and hip adductors — by 0.30 steps
(95% CI = 0.08—0.51). Decrease of knee flexor spasticity
was not statistically significant (p = 0.067).

Muscle tone improvement was also noted in other
measured muscle groups but did not reach 95% signifi-
cance.

Discussion

The primary aim of our study was to evaluate changes
in gross motor functions occurring in children with CP af-
ter the two-week course of intensive and multicomponent
rehabilitation treatment with INRS.

Advantages of intensive rehabilitation were reported
by different research groups [6, 7, 15, 16]. In the pre-
sent study, participants received high-intensity treatment
(5 days, 20 hours per week) with a total number of treat-
ment modalities used ranging between 10 and 13.

The first part of the study was an assessment of gross
motor functions with GMFM-66. To reduce possible
bias when interpreting the results, a single-blind scoring
was used. Video recordings of the patients performing
GMPFM-66 tasks were scored independently by two trained
researchers. The dates of video recordings were removed
from the file in advance, so the researchers were unaware
of where the recordings had been performed before or after
the treatment course.

Study results demonstrated a statistically significant
increase in the GMFM-66 score by a mean of 1.4 points
(p < 0.05). While answering how clinically those finding
are, we should refer to the multicenter study conducted
in the Shriners hospital for children [17]. By using a sys-
tematic method for establishing the minimum clinically
important difference on a sample of 381 children, they
concluded that a change of 0.8 points in the GMFM-66
test should be interpreted as a medium-size effect and 1.3
points — as a large effect. So, the mean difference of 1.4
points on GMFM-66 in the whole group can be inter-
preted as a large change. The putative mechanisms, which
could have caused the medium-size to large effect on gross
motor functions, could include neuroplasticity impact,
motor learning, and increased strength as a result of in-
tensive functional treatment [6, 16].

We observed slightly greater improvements in gross
motor skills in younger children compared to older ones.
A small negative correlation between the change of the
GMFM-66 score and age of the child was noted (Spear-
man’s correlation coefficient = —0.21). Similar results
have been described by other researcher, indicating a bet-
ter response to treatment in younger children with cerebral
palsy [18]. These data support the idea of applying early
rehabilitation programs for children with CP or at high risk
of CP development [19].

The second part of the study was aimed at evaluation
of the changes in muscle spasticity and passive range of
motion in lower extremity joints. Statistically signifi-
cant pre/post difference of PROM was observed in the
hip and ankle joints (Table 3). The difference in PROM
measurements is associated with statistically significant
changes in spasticity, detected in the lower extremity
muscle groups (Table 4). As spasticity is a factor that di-
rectly affects acquisition of new motor skills, even subtle
reduction of spasticity is beneficial for patients with ce-
rebral palsy [20].

In this pre/post study, we decided to assess the effect
of the intensive multimodal treatment on the Body struc-
ture (muscle spasticity, PROM) and Activity (GMFM-66
score) domains of the ICF [3]. We found that more fre-
quent rehabilitation with different components is associ-
ated with improvement in the aforementioned domains. In
future investigations, we will also include the participation

N¢ 5 (107), 2019

www.mif-ua.com, http://inj.zaslavsky.com.ua 9



Opurinaabii gocaigzenns /Original Researches/

N

domain for a more comprehensive understanding of how
INRS affects the key aspects of the quality of life in chil-
dren with CP.

Limitations of the study

An important limitation of our study was its pre/
post design without control group. We decided not to
include control group due to possible ethical concerns.
In the near future, we plan to perform a double-blind
randomized control trial to achieve more conclusive
evidence.

Another limitation was due to the peculiarities of
the MAS and goniometry. Several studies have reported
goniometry measurement error of 10—15° and greater
if different testers perform the measurement [21, 22].
We attempted to handle this issue by every assessment
being performed by the same evaluator. However, even
with such preconditions, there is still the risk of possible
error [23].

Conclusions

Improvements of gross motor functions, increase
in PROM and reduction of muscle spasticity in lower
extremities were noted in children with CP after the
two-week intensive multimodal treatment course with
INRS.

More detailed investigation of the treatment with
INRS requires further studies, including double-blind
randomized controlled trials.

Conflicts of interests. Authors declare the absence of
any conflicts of interests that might be construed to influ-
ence the results or interpretation of their manuscript.
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N3meHeHus ABUraTeAbHbIX QYHKLUN Y AeTeln C LepebpaAbHbIM NAPAANYOM NOCAE KYPCO MHTEHCUBHOM
HenpoPrU3NOAOrMYECKOMN PeabnANTaLUnN: CAeNoe UCCAEAOBAHME

Pesome. Axmyaavnocmo. PaspaGotka cOBpeMEHHBIX MHTEH-
CHUBHBIX TEXHOJIOTUI peadWINTALMU MMALIUEHTOB C JETCKUM Lie-
pebpanbHbIM napanuaoM (ALIIT), HampaBlIeHHBIX Ha yaydIIeHUE
pa3IMYHBIX acNeKTOB (DYHKUMOHUPOBAHUS peOeHKa, SIBISIETCS
aKTyaJIbHOM 3a/1aueii CrieliMaJMcTOB-TIPaKTUKOB U MCClienoBare-
sietd. OMHUM U3 TaKUX ITOAXOIOB SIBJISIETCS CUCTEMa MHTEHCUBHOM
Helipodusnonorndeckoit peabunuranuu (CUMHP), xotopas co-
YyeTaeT pa3HOIIAHOBbIE METO/IbI JICUSHUSI, HAIlpaBJIEHHbIC Ha J10-
CTHKeHME (PYHKIMOHAIBHBIX 1ieJeil 1 00beAMHEHHBIE B OIMH UH-
TEHCUBHBII Kypc. I]eabto iccienoBaHus Obuia OLIEHKA U3MEHEHU
0OJIbILIMX MOTOPHBIX (DYHKIIMIA, MBIILIEYHOW CITACTUYHOCTU U 00b-
eMa MacCUBHBIX IBMXKEHUI B CycTaBax y MallMeHTOB CO CIACTH-
yeckuMu opmamu J LI nocie aAByxHeAeIbHOTO Kypca JeueHust
no CUHP. Mamepuaast u memodst. OmHOCTOPOHHEE CJIETIOE UC-
cJie0BaHKe ObLIO TIPOBEIEHO B IpyIie U3 57 aeTeii BO3pacToM OT
4 1o 12 net co cnactuueckumu opmamu 11T, koTopbie mpoxo-
NI KYPC JIeYeHMsI B CIIELMaTM3MPOBAHHON peabuInTalliOHHOMN
kiuHuke. [TaureHToB obcienoBaiu 10 U Mocje ABYXHEAeIbHOTO
Kypca neuenus mo CUMHP, koTopslii BKITI0Yaa MHOTOYMCIEHHEIE
BMelIlIaTeIbCTBA OOLIEH MPOIOIKUTENBHOCTbIO 4—5 4acoB B CyT-
KU. BbinonHeHue naleHToM 3a1aHuil TecTa Mo OLeHKe OOJIbIIMX
MoTopHbIX hyHKIMiT (GMFM-66) 3anichiBaioch Ha BUIEO U OIIe-
HMBAJIOCh HE3aBUCHUMO ABYMSI CrieliMaincTaMu. Bpems 3amucu (no
WIM TocJIe JiedeHus ) Obu1o 3aMackKupoBaHo. O0beM MacCUBHBIX

NBUKEHUI B CyCTaBax HUXKHUX KOHEUHOCTE OLIEHUBAJIH C IOMO-
I[bI0 TOHUOMETPA, MBIIIEYHYIO CITACTUMHOCTh — MOAUGDULIMPO-
BaHHOW IIKaJibl AliBopta. Pe3yabmameot. Tlocne Kypca jgedeHust
no CUHP oTMeueHO cTaTUCTUYECKU TOCTOBEPHOE IOBBIILICHUE
pesyabsrata tecta GMFM-66 ¢ 58,8 no 60,2 6aiia, co cpenHeit
pasHutieii B 1,4 + 2,9 6ayuta. CyniecTBeHHOE yBeTnYeHNEe 00beMa
MACCUBHBIX IBVKEHUI OTMEUEHO MPU BBITTOJIHEHUHN 5 U3 7 IBUXe-
HUIi, HauOoJee BBIPAXKEHHOE MPU MPUBEACHUN Ta300€APEHHOTO
cycraBa — B cpeqHeM Ha 8,0 = 5,8 rpaayca v ThJIbHOM CrubaHuu
cronbl — Ha 8,0 = 6,1 rpamyca. CHUXXEHKME MBILIEYHOIO TOHYCa
Ha0JTI0IAJIOCh BO BCEX OLIEHUBAEMbIX MbILIIEUHBIX rpyrnax. CtaTu-
CTUUYECKM 3HAUMMOE CHMKEHUE CITACTUMHOCTA OTMEUYEHO B cruba-
Tessx Oespa, co cpeHUM YMeHblleHneM Ha 0,25 myHKTa 110 1iKa-
sie AmBopTa (95% noseputenbHblii uHTepBai (1) = 0,06—0,44),
u agnykropax 6enpa — Ha 0,30 myukra (95% AU = 0,08—0,51).
Bbteoowt. Tlocne nByxHenenbHoro Kypcea aeueHust mo CUHP 3ape-
TUCTPUPOBAHO YIyYllIeHHEe OOJIbIINX MOTOPHBIX (DYHKILIMIA, YBETU-
yeHue 0ObeMa MaCCUBHBIX IBUXXEHUI U CHUKEHUE CITaCTUIHOCTH
MBIIIILL HUKHUX KOHeUHOCTel. MHTeHCUBHAsI peaOUInTALIUS TI0
CHUHP tpebyet mpoBeaeHUs JadbHEHIINX UCCIeA0BaHUIi, B TOM
YUCJIe pAaHAOMU3UPOBAHHBIX KOHTPOJIUPYEMBIX.

KioueBbie cioBa: 1epeOpabHbIN Mapajnd; peaduIuTaus;
(busuueckast Tepanus; ABUTraTebHbIe HApYLICHUS; MbILICUHAs
CMACTUYHOCTD
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3MiHU pyxoBUX PYHKLIN Y AiTen i3 LepebpaAbHUM NAPAAIYEM MICAS KYPCY iHTEHCUBHOI
Henpo@isioAoriYHOT pedabiAitauii: CAine AOCAIAXKEHHS

Pe3ome. Axmyaavnicms. Po3po6ka cydacHMX iHTEHCUBHUX
TEXHOJIOTi#l peabigiTallii Mai€eHTIB i3 AUTSIYUM LiepeOpaIbHUM
napaiiyem (JALLIT), cnpsiMoBaHUX Ha MOKpAIEHHS Pi3HUX ac-
MeKTiB (PYyHKIIIOHYBaHHSI IUTUHM, € aKTyaJIbHUM 3aBIaHHSIM
(haxiBLiB-MIPaKTUKIB Ta TOCTiTHUKIB. OMHUM i3 TAKUX ITIIXOIIB €
cucTeMa iHTeHCMBHOI Helipodiszioaoriunoi peabdimitauii (CIHP),
1110 TOEIHYE Pi3HOIIAHOBI METOAM JIIKYBaHHSI, CIIPSIMOBaHi Ha
MOCSITHEHHs (DYHKIIIOHAJIBHUX I1iJIeii Ta 00’ eMHaHI B ONMH iHTCH-
cUBHUIT Kypc. Memoro nocninkeHHst Oyyia olliHKa 3MiH BEJIMKUX
MOTOPHUX (DYHKIIii, CITACTUYHOCTI M’s13iB Ta 00’€MY MTaCUBHUX
pyxiB y cyrio0ax y nauieHTiB i3 cnactudHumu dopmamu LTI
MicJIst IBOTUKHEBOTO Kypcy JikyBanHs 32 CIHP. Mamepiaau ma
Mmemodu. OIHOCTOPOHHE CJIiIe JOCIiIKeHHs OYI0 TPOBeIeHE B
rpymi 3 57 miteit Bikom Bim 4 mo 12 pokiB 3i crmacTUYHUMU (HOp-
mamu JILTT, ski mpoxonuiu Kypc JiKyBaHHSI y CIlelliajli3oBaHii
peabinitauiiiHiit kiHiui. [TanieHTiB oOCcTeXyBagM A0 Ta IMics
IBOTHXXHEBOTO Kypcy JyikyBaHHs 3a CIHP, mo BkiatouaB umc-
JICHHI BTPY4YaHHSI 3aTaJlbHOIO TPUBAJICTIO 4—5 roauH Ha 100Yy.
BukoHaHHS MalieHTOM 3aBAaHb TECTY 1100 OLIHKU BEIUKUX
MoTtopHux ¢byHKiin (GMFM-66) 3anucyBaiocsi Ha Bimeo Ta
OLIIHIOBAJIOCS He3aJlexkHO NBoMa daxiBisamu. Yac 3anucy (no uu
micis JikyBaHHsI) OyB 3aMackoBaHMii. O0’€M MAacUBHUX PYXiB B

cyri00ax HUKHIX KiHIiBOK OLIIHIOBAJIM 3a JOITOMOTOIO TOHiOMe-
Tpa, M’sI30BYy CITACTUYHICTh — MOIM(}PiKOBAHOI ITKaIu AIIIBOPTA.
Pe3yavmamu. Tlicns xypey aikyBanHst 3a CIHP BigmiueHe cta-
TUCTUYHO BipoTifHe MiaBUIIEHHS pe3ynbraty Tecty GMFM-66
3 58,8 mo 60,2 Gaia, i3 cepenHbolo pisHuieo 1,4 £ 2.9 6ana. Ic-
TOTHE MOKpallleHHsI 00’eMy MAacUBHUX PYXiB OyJIO BiZ3HadyeHe
MpY BUKOHAHHI 5 3 7 pyxiB, HaliOJIbII BUpaxkeHe Mpu MpuBe-
NIEHHI KYJIBIIIOBOTO CyrJioba — B cepenHboMy Ha 8,0 + 5,8 rpamyca
Ta TWJIBHOMY 3TMHaHHI cTornu — Ha 8,0 £ 6,1 rpagyca. 3HMKEHHS
M’SI30BOTO TOHYCY CIIOCTEPIirajioch y BCiX iHIIMX M’SI30BUX TPYy-
Iax, 1o ouiHoBaaucs. CTaTUCTUYHO BipOTiTHE 3HUKEHHS CIiac-
TUYHOCTI BiZI3HaUeHe B 3TMHaYaX CTETHA, i3 CepeaHIM 3HIKEHHSIM
Ha 0,25 nmyHKTy 3a 1mKkanoio AuBopta (95% noBipuunii iHTepBa
(a1 =0,06—0,44), ta annyktopax crerHa — Ha 0,30 myHkTy (95%
1 = 0,08-0,51). Bucnoexu. Tlicis IBOTHXXHEBOIO KypCYy JIiKy-
BaHHs 3a CIHP 3apeecTpoBaHi nmokpauieHHsI BEJIMKUX MOTOP-
HUX (QYHKIIN, 30iIbIIeHHS 00’ €My MAaCUBHUX PYXiB i 3HVDKCHHS
CMACTUYHOCTI M’S13iB HVXKHIX KiHIIiBOK. IHTeHCHBHA peabimiTaltist
3a CIHP norpedye npoBeaeHHsI MOJaIbIINX JOCTIIKEHb, Y TOMY
YUCJIi PAaHIOMi30BaHUX KOHTPOJIbOBAHUX.

Kim04oBi c10Ba: uepe6panbHuii napatiy; peabizitauis; gisnana
Tepallis; pyXoBi MOPYIIeHHsT; M’5130Ba CITACTUYHICTh

N¢ 5 (107), 2019

www.mif-ua.com, http://inj.zaslavsky.com.ua 11



