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EFFECTIVENESS OF AN INDIVIDUAL SENSORY INTEGRATION THERAPEUTIC
PROGRAM IN DELAYED REHABILITATION OF CHILDREN WITH
SPASTIC DIPLEGIA
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The actuality of the research topic.
Cerebral palsy (CP) is defined as a condition
resulting from injury to brain tissue caused
by various exposing factors affecting brain in
prenatal, perinatal or early postnatal pe-
riods. CP is commonly presented with va-
rious manifestations, including mental re-
tardation, epilepsy, visual, auditory, speech,
cognitive, and sensory-perceptual deficit [1].
Children with CP have various sensory inte-
gration issues. The concept of sensory
integration, as a theory, was originally pro-
posed by Ayres. It can be perceived as a neu-
rophysiological phenomenon that enables
the perception, interpretation, integration
processes in brain, using the spatiotemporal
aspects of sensory input to decode informa-
tion from the body or environment and

responding with organized motor behavior
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[2, 3]. Sensory integration is conceptualized
as a relationship between the brain and
motor behavior.

Disruption of this relationship can
lead to perceptual and motor disturbances.
The main hypothesis is that motor skill
learning depends on the ability to perceive
and process sensory information received in
the central nervous system from the envi-

ronment and reproduce it with own body

movements, structuring an organized
behavior.
Combined cognitive sensorimotor

dysfunction can be defined as the inability to
adapt and integrate with the environment.
The central nervous system cannot assi-
milate sensory stimuli, so the body is unable
to elaborate or maintain appropriate and
efficient motor skills. Instead, an isolated
system of motor behavior control and de-

fective sensorimotor integration mechanism
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develops. The described functional failure
results in disrupted adaptation and barriers
the transmission of sensory information,
needed for the development of cognitive
structures in brain [3-5].

Children with CP may have impaired
sensory integration, resulting from neu-
rological dysfunction in the brain or lack of
normal motor control due to a deficit and
limited input of sensory afferent impulses.
These children have sensorimotor issues
such as impaired body image, impaired
right-left discrimination, spatial positioning,
visual perception, finger agnosia, asterio-
gnosis and apraxia. Sensory disintegration is
one of the main pathophysiological pheno-
mena encountered in children with CP.
Disturbances from sensory integration limit
the functional abilities in activities of daily
living [6,8,9].

In the process of physical rehabi-
litation, sensory integration is restored via
the individualized therapy approach. Howe-
ver, group therapy strategies have shown to
produce similar results. [2, 7, 10].

The purpose of the study was to
demonstrate the effectiveness of the indi-
vidual therapy program used to restore the
sensory integration in delayed rehabilitation
of spastic diplegia in children with CP.

The main tasks of the study were:

1. Analysis of accumulated research
evidence in different databases and selection
of the most adequate method of sensory

integration management, which can be used
in the rehabilitation program of children
with spastic diplegia.

2. Selection of the most effective me-
thod for the assessment of sensory integra-
tion based on the published research evi-
dence.

3. Efficacy analysis for the used sen-
sory integration management in the delayed
rehabilitation program for children with
spastic diplegia.

Research methods. The presented
research is a series of clinical cases, in which
eight children (6-8 years old, 3 girls and 5
boys) with CP were involved. The patients
have not received any somatosensory stimu-
lation training, or other equivalent inter-
ventions before the study. The sensorimotor
training program was applied for one and a
half hour, three times a week, for three
months. The Ayres South Carolina Sensory
Integration Test was used to assess sensory
integration skills. A physical ability test was
used to assess the daily activities of living [2,
3].

The Ayres test was applied in all child-
ren to assess sensory integration skills.
Spatial position (SP), image replication (IR),
kinesthesia (KE), dual tactile stimuli percep-
tion (DTSP), finger identification (Fl), gra-
phesthesia (GE), identification of tactile
stimuli by location (ITSL), postural imitation
(P1), motor accuracy (MA) and right-to-left
discrimination tests (RLDT) were used. Two
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points (2) were given for the full perfor-
mance of the tests, one point (1) - for the
partial performance, and zero (0) points for
non-performance.

The Physical Capacity Test (PCT) was
used to assess activities of daily living typical
for the age group. The evaluation was
performed based on the following criteria:
(1) the task is not performed; (2) inability to
perform few of the task related movements;
(3) the ability to perform main specific mo-
vements of the task; (4) is able to complete
the task with support; (5) slow, weak and
intermittent movements when performing
the task; (6) performing the task with slow to
moderate speed of movements; (7) good
performance (movements performed with
sufficient speed and duration). Accordingly,
the highest score (7 points) were given for
performing movements with good or suffi-
cient speed and duration.

The

carried out in a graded manner, from simple

sensorimotor  training  was
to complex tasks, until a required level of
skills was developed. There was no transition
to the next level, unless the task was per-
formed completely. For children included in
the study and receiving individual therapy,
the exercises were conducted according to
the following protocol:

» Exercises affecting the sensory
system (the therapist lifts the child's legs,

and the child "walks" on the hands;

combination of swimming in the pool with
drying).

« Exercises designed to recognize the
body (touching/squeezing the body parts).

« Exercises for the vestibular system
(swinging of the limbs, jumping on the
springboard, climbing the bars on the wall)

« Tactile system improving exercises
(stereognosis training, walking along a
bumpy path).

» Movement planning exercises
(exercises with rotating objects, writing an
unfamiliar text or holding the hand of the
child when drawing).

» Balance and posture improving
exercises (different extremities used in these
exercises: two knees and two hands, two
hands and one leg, two elbows and one leg,
two knees, and rising from kneeling position
with support).

o Posture correction and eye
exercises (catching the ball, catching the ball
with a partner, kicking the ball, throwing the
ball into the basket or towards the target).

o Two-way motor coordination and
movement planning (exercises on a fitness

ball or an inflatable toy, hitting a ball with a

club, etc.).

» Development of visual-spatial awa-
reness (matching images, assembling
puzzles)

» Fine motor skills and movement
programming exercises (stringing beads,
the table,

hand exercises on writing
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exercises in different positions, drawing
while kneeling, knotting, buttoning, tying
knots, and duplicating images in drawing)

« Right-left discrimination exercises

o Development of standing and
walking.

The program with the described
exercises consisted of 70-minute sessions
with two-day intervals (10 sessions per
month). Duration of the study program was
three months. Before the program and after
the completion all participants were
assessed with the Ayres testing method. The
difference between the average values of the
results obtained in initial and final
assessments was evaluated by the Student's
t- test.

Analysis of research results. Diffe-

rences between the assessment scores

recorded before and after the intervention
were analyzed. The results of this study
showed that individual therapy was effective
for the delayed intervention in children (6<
years of age) with spastic diplegia. In
addition to the identified neuromuscular
manifestations, children with CP had also
other dysfunctions: disruption in body image
right-left
discrimination, lack in description of body

perception, disturbance in
parts, altered perception of body position,
and sensory perception problems such as
limb agnosia and apraxia. All participants
scored low in sensory perception test. The
results showed that all children with spastic
diplegia have visual and somatic sensory
receptivity dysfunction.

Table 1.

Comparison of data from initial and final assessment using the Ayres system. Data

are presented as means with standard deviations.

. . Statistical significance
. Initial assessment | Final assessment .
Ayres Testing of the difference
results results
System between the two
(mtsd) (mtsd)
assessment results
SP 0,38+0,27 1,38+0,52 P<0,05
IR 0,63+0,52 1,63+0,53 P<0,05
KE 0,75+0,21 1,88+0,35 P<0,05
DTSP 0,50+0,53 1,63+0,53 P<0,05
Fl 0,38+0,52 1,50+0,53 P<0,05
GE 0,25+0,46 1,25+0,46 P<0,05
ITSL 0,25%0,46 1,38+0,52 P<0,05
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Pl 0,63+0,52 1,38+0,52 P<0,05
MA 0,50+0,53 1,50%0,53 P<0,05
RLDT 0.88+0,35 1,75+0,46 P<0,05
PCT 2,88+0,83 5,50+1,31 P<0,05
Gordon has demonstrated the patients with mental disorders. The results

importance of visual perception training in
the treatment of patients with hemiplegia.
Seventy-seven patients with hemiplegia were
divided into study and control groups [4].
Trainings with a complex visual perception
program were conducted with the study

groups, using trainings based on
somatosensory stimulation. At the end of
seven-week training period, no
improvement in visual perception was

observed compared to the control group.
The design of this study was similar to a trial
conducted by Platzer and coauthors, where
the study group scored higher than the
control group [6].

had
conducted a meta-analysis to evaluate the

Vargas and  co-authors
efficacy of sensory integration therapy [9].
Twenty-six studies were used to compare the
effects of sensory integration management
approaches with alternative therapies. A
that

integration therapies are as effective as a

meta-analysis  showed sensory
variety of alternative therapies. Christopher
and co-authors have presented a meta-
analysis comparing the effects of individual

and group methods of sensory integration in

showed that individual and group treatment
methods have almost the same efficacy.

In our study, we have used the individual
The that
application of the individual approach for the

approach. results  showed
sensorimotor training is an effective strategy

for children with sensory integration
dysfunction who were diagnosed with spastic
diplegia and were involved in the delayed
rehabilitation program. The used training
strategy was effective for the improvement
of daily activities and elaboration of
functional skills of upper extremities in study
participants.

The results of our study are similar to those
of Christopher and Gordon. In all studies,
the results of the individual methods are
more positive than the results of the
treatment with the control method. These
research data had motivated us to use the
individual approach for the delayed
rehabilitation program.

Conclusion. This study was the first
attempt to evaluate the effectiveness of
sensory integration method in children with
spastic involved in

diplegia delayed

rehabilitation program. Sensory integration
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is one of the most important issues in the
rehabilitation process of children with CP,
who have sensory integration deficit caused
by a neurological dysfunction in the brain or
limited sensory experience due to the deficit
of motor control. The results of this research
showed that the program implemented using
the individual approach to manage the
sensory integration is highly effective in the
delayed rehabilitation program of children
with spastic diplegia. When designing

rehabilitation  programs  for  sensory

integration, it is necessary to take into
account the individual needs of the child and
plan individual sessions, which have the
potential to increase the effectiveness of
rehabilitative intervention. The results of our
research are similar to the results of the
studies conducted by Christopher and
Gordon, confirming the effectiveness of
individual sensory integration methods. The
individual approach of sensory integration
showed high

management efficacy in

delayed cases of physical rehabilitation.
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ULKUSULUL R4U3UHUL hLSEAMU UL J6MULULSILU UL Oruarn
ur3nhrLudeSnNih@E3NkLE UNUUShY YhNLEGHhU NRLESN BMBEluU LGN
<6SUQF4UD NEURPPLPSUShU3NKU
TNwuwpunu <L Ulhppsjuls,
U.q.p., nngbitup Q. L. Lwjpwnyuw,
i.q.;2., nnglitup S. 1. Nppnuywts
Cwjwunwuh $hghlwlwt Ynynnipwih b uynpwnh
whwnwlwu huunpunnun, Gplwt, <wjwunwu

uveneughr

Unwugpwjhtu pwnbp: Uwulwlwu ninbnwjht juweyws, Shghulwu nbwph-
lhvnwghw, qqwjwlwu huntigpwghw:

Chnwgqnunipyw sywnwli £ gnyg nw| qgujwlwu hunbgpdwt Yhpwndwu
wpryniuwybwnnigniup uywuwhy nhytghy dJwuulywu ninbnwiht Ywpeywsd niubgnn
GpGluwubph hnwdgywsd nbwphhnwghwnid:

Ubtpnnubkp b htnwgnunipjut juqiwybpynud: 2qujwlwu hunbigpughw
dwuywywu nintinwiht Ywpywdny hhywun tiptifuwutiph ybpwlwugudwu gnpdpupwgh
wdtuwlwplnp fuunhpubiphg dayu E: Upbuh punwynpdwt hwdwlwpgh dhongny
hpwlwuwgywd quwhwwndp' qqujulwu hunbgpdwtu dpwgphg wnwe W hbwn,
huwpwynpnigynitt. ngtig  hwdbidwwbint  twfutwlwu L dhowdwniejniuhg  htinn
unwgywd wpryniupubipp:

<Ewnwqnuinipjwt wpyniupubph yEpnidnipyniu: Uprnyniupubinp gnyg nndbight,
np qqujwlwu hunbgndwt wuhwwmwlwt uygpniupny hpwlwuwgynn dninbignidutipu
nbt pwpdp wpryniuwybungeggnit’ Jwuulwu ninbnuiht Yweywsdny bpbfuwubph
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ntwphihnnwghwih gnpdpupwgnud: Uptiuh hwdwlwpgnud ubpwndwd pninp phuwnbph
hwdwp unwgyt] £ ypdwlwgpnptu hwdwunph nwppbpnyenit twutwywu W hbwn-
dhowdinwlwu nyjwiubiph dholi:

Gqpulwgnipynit: 2qujulwi hunbigpdwt dpwapbip Ywgdbihu wuhpwdbown
hwaoyh wnubi| Gpbfuwjh wuhwwnwlwu Yuwphpubpp W dpwagpnud ubipwnt ng dhwju fudpw-
1ht, wylb wuhwwwlywt ywpwwdniuputip, npnup dGdwgunud Gu ybipwlwugunnuywu
pniddwl wpryniwwybinnieniup: 2qwjwlwu hunbigpughwih ybpwlywugudwy wuhw-
wnwlwu dnintigndp pwpdp wpryniuwybnngggniu niubgwy twbe hGwnwadgqqusd $hah-
Yuwlwu nbwphhinwghwh nbiwypbipnud:

3DEKTUBHOCTb UHAMBUAYANIbHOW CEHCOPHO-UHTETPALLMOHHOIA
NEYEBHOI NPOrPAMMBI B OTCPOYEHHOI PEABUIMTALLUM JETE CO
CMACTUYECKOIA AUMNETUE
lpenodasamens A.I. MkpmusH,
K.n.H. doyenm I'J1. Hanb6auosaH,
K.6.H. doyenm T.P. [lempocaH
[ocynapCTBEHHbIN UHCTUTYT chusnyecKoit

KynbTypbl 1 cnopTa ApmeHun, EpesaH, Apmerua
PE3FOME

KnioueBble cnoBa: getckuii uepebpanbHblii Napanuy, dusnyeckas peabunurayua,
CEHCOpHasA MHTEerpauma.

Llenb wuccneposanun. Llenbto uccnepoBaHuAa  6bIN0  MPOAEMOHCTPUPOBATH
3(pPEKTUBHOCTL MPUMEHEHUA CEHCOPHOW UWHTerpauMmM B OTCPOYEHHOW Mporpamme
peabunutauuy geteit Co CNacTUHECKUM SUMNErnYecKrm napanvyom.

MeTogbl n opraiusauua uccnegosanus. CeHCopHaa UHTErpaLuaA ABNAETCA OQHOM
U3 BaXHENLIMX acneKkToB B peabunutauum geteinn ¢ AeTCkuM LepebpanbHbIM Mapanvyom.
OueHKa nauMeHTOB, MPOBEAEHHAA C MOMOLLbIO CUCTEMbl TECTUPOBaHMA Jiipeca [0
MporpaMmMbl CEHCOPHOW WHTErpauuu, No3Boiuna CPaBHUTb 3TU pe3yibTaTbl C AaHHbIMM,
MoNy4YeHHbIMU MOC/Ee TepaneBTUYECKOro BMeLLIATENbCTBA.

AHanu3 pesynbTaToB MccnegoBaHuA. PesynbTaTbl nokasanu BbICOKYIO 3(PEKTUBHOCTb
MHAMBUAYaNbHON NPOrpaMMbl CEHCOPHOI MHTErpaLum B OTCPOYEHHON peabunuTaunm peteit

C Ll,epe6paJ1be|M napaiam4om. ﬂ,ﬂﬂ BCEX TECTOB, BK/IKOYEHHbLIX B CUCTEMY 3leeca, 6bina
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nofyyeHa CTaTUCTUHECKMN 3HAUYMMaA pasHULLA MEXAY UCXOAHBIMU pesynbTaTtamy U faHHbIMK,
MoMyYyeHHbIMM MOCe BMeLlaTenbCTBa.

Kpatkue BbiBogbl. [1pn pa3paboTke Nporpamm CEHCOPHOI UHTErpaLyun HeobxoaNMo
yunTbiBaTh WHAMBUAYaNbHble OCODEHHOCTM pebeHKa W TUM HapyLUeHWid, BKMtOYaA B
nporpamMy He TONbKO TpymnnoBble, HO W WHAVBWAYasbHblE YNpamHeHWUsA, MOBbILIAOLLMAE
3pPEKTUBHOCTb ~ BOCCTAHOBUTENBHOrO  fevenusa.  MHauBupyanbHbii  nopxon — AnA
BOCCTaHOBMIEHUA CEHCOPHOW WHTEerpauum mMokasan BbICOKYIO 3(P(PEKTUBHOCTL TaKme B

cnyyasax OTCPOYEHHOW husmnyecKoin peabunutaumm.

<nnywdu punniuyb £ 11.02.2022-hu:
Ninwpydt b gpwiunudwt’ 12.02.2022-hu:
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