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Summary

One of the most urgent problems of rehabilitation of children with cerebral palsy (CP) is overcoming spasticity and pathological
structural changes in muscles, which leads to impaired statics and locomotion of gait, and reduced social adaptation. A central
focus of multidisciplinary rehabilitation of patients with CP is the reduction muscle spasticity. One of the most effective methods for
achieving this is the administration of botulinum toxin type A. However, existing data on combination therapy involving neurotoxin
and agents that stimulate tissue regeneration remain fragmented, predominantly advisory in nature, and require further investigation.

Objective: 70 evaluate the efficacy of combined treatment for muscle tone disorders in children with cerebral palsy through
the use of neurotoxin therapy alongside agents that stimulate muscle tissue regeneration.

Materials and methods. The study analyzed data from 40 pediatric patients with CP presenting with muscle tone disorders
such as reflex tonic hypertonia, spasticity, and rigidity. Clinical and instrumental diagnostic methods were employed to assess
the condition of the patients.

Quantitative data were statistically processed using the mean = standard ervor (M+m), and statistical significance was determined
using Student s t-test. The significance was set at the level of p < 0.5-0.05. The study was conducted in accordance with the principles of
the Declaration of Helsinki. The study protocol was approved by the local ethics committee of the All-Ukrainian Centre for Motherhood
and Childhood of the National Academy of Medical Sciences of Ukraine. Informed consent was obtained from all participants.

Results. The comparative analysis demonstrated a more pronounced positive clinical response in patients receiving botulinum
toxin as part of a comprehensive rehabilitation program. The combined therapy, targeting the entire myofascial chain of the
lower limb and paraspinal muscles, resulted in statistically significant improvements (p<0.05) in subgroups A and B of the main
cohort, compared to the control group. Patients in subgroup C received therapy aimed at preventing the progression of joint
contractures and delaying the need for surgical intervention.

Conclusions.

1. The proposed multimodal treatment for children with cerebral palsy and muscle tone abnormalities — specifically reflex
tonic hypertonia and spasticity — effectively reduces pain and spasticity, restores tropocollagen levels in soft tissues and
ligamentous structures, which significantly improves gait biomechanics.

2. Timely conservative treatment aimed at reducing spasticity and stimulating muscle tissue regeneration contributes to
marked clinical improvement and facilitates the development of a physiological motor pattern.

3. In patients with muscle rigidity, the implemented treatment approach helps delay surgical intervention and reduces the

risk of recurrent contractures requiring reoperation.
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Introduction

One of the most pressing challenges in the rehabilitation
of children with cerebral palsy (CP) is the management of
spasticity and pathological structural changes in muscles,
which lead to impaired postural control, gait disturbances,
and reduced social adaptation [1]. According to published
data, the prevalence of cerebral palsy in the global
pediatric population ranges from 2 to 5 cases per 1,000
live births, with an average of 2.5 per 1,000 [2]. A central
component of multidisciplinary rehabilitation in patients
with CP is the mitigation of muscle spasticity [3]. It has
been demonstrated that persistent spasticity results in
microcirculatory disturbances and alterations in subfascial
pressure, which contribute to pain syndromes, structural
changes in muscle tissue, and functional impairment [4].
Traditionally, both central and peripheral muscle relaxants
are used to address spasticity. One of the most effective
approaches is the administration of botulinum toxin type
A [5]. However, data on the combined use of neurotoxin
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with agents that promote tissue regeneration remain
fragmented and largely advisory in nature [6].

Currently, the methodology for administering botulinum
toxin remains a subject of debate. Some authors advocate
for minimizing dosages to reduce potential toxic effects in
pediatric patients [7]. However, when low doses are used,
the clinical reduction in muscle spasticity is often minimal
and transient.

In addition, most techniques are focused on the injection
of botulinum toxin into phasic muscles [8,9,10,11 This
approach is insufficient without simultaneously targeting
postural muscles.

According to some researchers, the muscles of the
lower limbs, pelvic girdle, and back form interconnected
myofascial chains [12 and therapeutic effects limited to
only one pathological segment fail to produce the desired
clinical outcomes..

Postural abnormalities occur in at least 95-98% of
children with cerebral palsy. In patients with hemiparetic
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CP, spinal pathology is observed in 100% of cases, with
one-third being progressive [13,14]. The majority of
specialists in pediatric CP treatment tend to focus on
limb pathology [15]. However, the lack of an integrated
therapeutic approach addressing both limb and trunk muscle
tone disorders limits the potential for sustained clinical
improvement in terms of reducing myofascial, neurogenic,
and arthrogenic pain, enhancing microcirculation in muscle
tissue, and preventing degenerative-dystrophic changes.
Thus, questions remain regarding the optimal sites for
neurotoxin injection, its impact on postural muscle tone,
and the clinical effectiveness of its combination with agents
that stimulate muscle tissue regeneration.

Objective: to evaluate the effectiveness of comprehensive
treatment of muscle tone disorders in children with cerebral
palsy through the combined use of neurotoxin therapy and
agents that stimulate muscle tissue regeneration.

Methods and materials

The analyzed parameters were obtained during the
treatment of 40 patients (each limb was assessed as
a separate clinical case — 80 cases) with cerebral palsy who
presented with muscle tone disorders in the form of reflex
tonic tension, spasticity, and stiffness [16].]. In all cases,
contractures of the hip and knee joints of grade I-II, foot
deformities, and postural abnormalities were observed.

Depending on the treatment approach, patients were
divided into two groups: the main group — 42 cases;
the control group — 38 cases. Each group was further
subdivided into three subgroups based on the type of
muscle tone disorder.

Main group: Subgroup A — 14 cases (reflex tonic
tension); Subgroup B — 14 cases (spasticity); Subgroup
C — 14 cases (stiffness). All patients received neurotoxin
therapy combined with agents that stimulate soft tissue
regeneration. Injections were administered into the muscles
of the back and lower extremities, followed by staged
casting.

Control group: Subgroup A — 14 cases (reflex tonic
tension); Subgroup B — 12 cases (spasticity); Subgroup
C — 12 cases (stiffness). All patients received neurotoxin
therapy exclusively in the muscles of the lower extremities
using the conventional technique, without the use of tissue-
regenerative agents.

Botulinum toxin type A was used to reduce spasticity.
This neurotoxin acts by irreversibly blocking the release of
acetylcholine at the presynaptic level. In skeletal muscle,
its effect is manifested through inhibition of neuromuscular
transmission. The method of treating cerebral palsy with
localized botulinum toxin injections allows for targeting
different muscle groups depending on their involvement
in pathological synergies, and permits individual dose
selection based on muscle volume. The drug does not
induce significant pain and can be used in combination with
agents that stimulate tissue regeneration (MD-Collagen
products).

Collagen is the primary structural protein of connective
tissue, responsible for the key biomechanical properties of
muscles, fasciae, and ligaments —namely, firmness, elasticity,
and tensile strength. Approximately 80% of all collagen in

the human body is type I collagen, the principal structural
component of tissues subjected to constant mechanical
stress. If untreated, long-standing muscle tone disorders
lead to chronic inflammation in the musculoskeletal
segment, reduced synthesis of physiologically functional
collagen, and degradation of collagen structures in the
affected areas. This is one of the causes of degenerative and
dystrophic changes in muscle tissue. Therefore, the use of
MD-Collagen products, whose primary active ingredient is
naturally derived collagen, promotes tissue regeneration by
restoring the synthesis of endogenous collagen. In addition
to collagen, MD-Collagen (MD-Muscle) contains adjunct
substances that enhance the effects of the main component.
For example, Hypericum perforatum exhibits tropism
toward the neuromuscular spindle and enhances reparative
processes. Two components (Colchicum and Lithium
benzoicum), which act through the pituitary-adrenal axis,
reduce muscle inflammation and provide analgesic effects
in cases of chronic myalgia. Interferon-gamma modulates
T-lymphocyte activity, suppressing cytokine formation
and thereby attenuating inflammatory processes within
muscle tissues. Muscle tisse suis is an organic compound
that helps prevent the development of muscle fibrosis. Two
other components target the spastic etiology of muscle pain:
Colocynthis modulates the neurogenic component of pain,
while Cuprum sulphuricum exerts its effects directly on
muscle tissue [17,18].

In both groups, physiotherapeutic treatment was
applied according to standardized protocols, followed by
the use of orthopedic footwear and orthoses.

Pain intensity was evaluated dynamically using the
Numeric Rating Scale (NRS):

- 0-3 points — no pain or mild pain with minimal impact
on well-being;

- 4-6 points — moderate pain of noticeable intensity;

- 7-10 points — severe pain [4].

Spasticity was assessed using the Modified Ashworth
Scale, which is designed to evaluate the resistance of
muscles to passive movement at varying speeds.

Gross motor function was assessed using the Gross
Motor Function Classification System for Cerebral Palsy
(GMFCS) [19, 20].

The extent of structural changes in muscles and joints was
assessed via ultrasonography using an ALOKA diagnostic
system with a 5 MHz linear transducer. Peripheral blood
flow in the lower limbs was evaluated through Doppler
ultrasound examination.

Spinal radiography was performed in both sagittal and
frontal projections.

The study population consisted of children with
cerebral palsy and altered muscle tone. Children with
post-traumatic or congenital contractures, or without
neurological pathology, were excluded from the study.

Statistical analysis. Quantitative data were statistically
processed using the mean =+ standard error (M+m), and
statistical significance was determined using Student’s
t-test. The significance was set at the level of p <0.5-0.05.

The study was conducted in accordance with the
principles of the Declaration of Helsinki. The study
protocol was approved by the local ethics committee of
the All-Ukrainian Centre for Motherhood and Childhood
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of the National Academy of Medical Sciences of Ukraine.
Informed consent was obtained from all participants.

Results

Based on clinical observations, the authors confirmed
that muscle tone disorders are a consequence of lesions in
the pyramidal and extrapyramidal pathways of the central
nervous system [8]. These lesions weaken the inhibitory
influence of alpha motor neurons on the antigravity
musculature, leading to the emergence of postural
antigravity phenomena, such as plantar flexion or pronation
of the foot, knee flexion, flexion and adduction of the hip
joints, and overall postural misalignment. J. Little was the
first to describe this clinical manifestation, which presents
as syndromes characterized by predominant spasticity
in specific muscle groups (e.g., adductor syndrome,
hamstring syndrome, triceps surae syndrome).

We took into account that all skeletal muscles are
functionally divided into two groups: postural and phasic.
The postural muscles primarily support the body against
gravity, whereas phasic muscles are responsible for
initiating and controlling voluntary movement. Postural
muscles, capable of sustained contraction, play a leading
role in the development of postural antigravity patterns.
These muscles are interconnected through unified
myofascial chains [12]. In the presence of predominant
labyrinthine tonic reflexes, flexion synergies of the lower
limbs become pronounced. Ambulation on flexed hips
and knees causes the origin and insertion points of the
gastrocnemius muscle to approximate, leading to muscle
shortening and increased contractility [16]. This results in
impaired stabilization of the ankle and knee joints. The
muscles are recruited into complex chains of pathological
synergies, triggered and maintained by primitive tonic
reflexes that propagate along the superficial posterior
myofascial line (Fig. 1).

Figure 1. Myofascial chain of the superficial
posterior line:
1 — m. gastrocnemius; 2 — m. biceps femoris;
3 — m. erector spina
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Disruption of the antigravity process leads to a decrease
in tone and functional activity of the extensor muscles. Their
extensor and stabilizing functions become impaired. Weakness
of the extensors (gluteus maximus and the quadriceps femoris
muscle group) and the predominance of flexion synergies in
the lower limbs contribute to the development of contractures
in the hip and knee joints, as well as to foot deformities.
These pathological synergies also extend to the paraspinal
musculature, resulting in a cascade of biomechanical reactions
that reinforce abnormal motor patterns and ultimately lead to
the development of spastic scoliosis.

Therefore, in our view, when diagnosing and treating
children with cerebral palsy, in addition to the principal
clinical syndromes, attention should also be given to the
syndrome associated with spastic spinal deformities —
vertebralis syndrome.

Method of botulinum toxin administration.
Intramuscular injections of botulinum toxin were utilized
to manage muscle tone abnormalities and alleviate pain
in patients from the main group. The approximate dosage
did not exceed 30 units per kilogram of body weight,
with a maximum total dose of 1500 units for adolescent
patients. This approach facilitates the so-called ‘white
paper effect’ — a state of maximal approximation to
normotonia, creating favorable conditions for further
therapeutic interventions. Intramuscular injections were
administered using a needle measuring 40-60 mm in
length and 21 mm in diameter. The needle was inserted
perpendicularly at a 90° angle. In anatomically complex
regions, ultrasound guidance was employed to ensure
accurate needle placement (Fig. 2).

Fig. 2 Injection of the drug into the area
of m. popliteus.

In addition to the phasic muscles, postural muscles and
muscles involved in the development of tunnel syndromes of
the lower extremities were selected as target muscles (Fig. 3).
In cases where postural abnormalities were diagnosed, the
drug was also administered into the paravertebral muscles
of patients in the main group (Table 1).

One week following the combined therapy for spasticity,
patients in the main group underwent deep fascial release
(according to the I. Rolf method), physiotherapy, and
injectable collagen-based treatments.
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Table 1
Localisation of injections into muscle groups with Dysport
- Dose of ‘Dysport’ Number of points
Clinical syndromes Muscles. Total number of units Of1 injections
Vertebralis-syndrome
m.spinalis thoracis
Thoracolumbar scoliosis m.psoas major 100 3
m.erector spinae
Hamstring-syndrome
Gluteal area m.iliopsoas 100 1
. m.biceps femoris caput longum
Back surface of the thigh m_biceps femoris caput brevis 100 2
Hamstring area m.popliteus 100 1
Adductor syndrome
Inner surface of the thigh méggggctor brevis, longus et 200 2
Triceps — syndrome
Back surface of the lower leg (middle third) | m.soleus | 100 | 1

Methods of tropocollagen application. MD-Collagen
(MD-Muscle) was administered in combination with a 2%
lidocaine solution, at a dosage of 0.5 ml per 10 kg of body
weight. To minimize pharmaceutical burden, the drug was
injected every other day into the anatomical loci of affected
muscles and periarticular tissues bilaterally (Table 2).

Intramuscular injections were performed using a 40-60
mm long, 21-mm needle inserted perpendicularly at a 90°
angle. The volume per procedure ranged from 2 to 4 ml.
The full treatment course included 6 to 8 procedures. The
number of injection sites was twice that used for neurotoxin
administration (Fig. 3).

Table 2

Scheme of MD-Collagen injection into pathologically significant areas in patients of the main group

Clinical syndromes Muscles. Dc(),fAeD?{\A'\SSDég?I(l%%e n Nunﬁg;ﬁgﬁg ints
Vertebralis-syndrome
m.spinalis thoracis
- m.psoas major
Thoracolumbar scoliosis m.erector spinae 0,5 8
m trapezius
Hamstring-syndrome
Gluteal area m.iliopsoas 0,5
. m.biceps femoris caput longum
Back surface of the thigh m.biceps femoris caput brevis 0,5
Hamstring area m.popliteus 0,5
Adductor syndrome
Inner surface of the thigh | m. adductor brevis, longus et magnus | 0,5 | 4
Triceps — syndrome
Back surface of the lower leg (middle third) | m.soleus | 0,5 | 2

Figure 3. Areas of neurotoxin and MD-collagen
injection depending on the clinical syndrome:
1 — hamstring syndrome; 2 — triceps syndrome;
3 — adductor syndrome; 4 — vertebralis syndrome.

In the comprehensive treatment of patients in the main
group, staged plaster casting was employed to lengthen
the spastic muscles of the lower extremities. This was
alternated weekly with physiotherapy, deep fascial rhylosis,
and administration of MD-Collagen. Such an approach
allows for the maximal preservation of weakened muscle
function, suppression of tonic activity, and the creation
of favorable conditions for the restoration of locomotor
function. Plaster cast therapy for flexion synergies of
the lower extremities was directed at stretching the most
spastic muscles involved in forming flexion contractures
at the hip and knee joints. The technique entailed a gradual
extension of the knee flexors and calf muscles. Only after
achieving knee joint extension to 170° was a stepwise
correction of the foot performed (depending on the type
of deformity), to an angle of 85°-90° relative to the tibia.

The initial plaster cast was applied without muscle or
tendon traction, with minimal correction of contractures
and deformities, to reduce stretch reflex activity and
pathological afferent input. Silicone pads were used to
prevent microcirculatory disturbances in areas of highest soft
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tissue compression under the plaster cast. The cast extended
from the distal third of the lower leg to the proximal third of
the thigh, followed by shaping around the foot, taking into
account the specific deformity. At each subsequent stage,
the pathological position of the limb was progressively

corrected. The duration of the full complex treatment course
following neurotoxin therapy was 1 to 1.5 months.

Pain syndrome is of multifactorial origin [4]. Indicators
of pain intensity, knee joint contracture, spinal deformity,
and spasticity assessment are presented in the table (Table 3).

Table 3
Indicators of clinical examination methods before treatment
The main group Control group
Indicators n=42Mztm n=38 Mt m
(points) Subgroup A | Subgroup B | Subgroup C | Subgroup A | Subgroup B | Subgroup C

n=14 n=14 n=14 n=14 n=12 n=12
Pain syndrome 3,30,1 6,1+0,2 3,0+0,4 3,4+0,2 6,3+0,4 2,8+0,1
Ashworth Scale. 1,80,1 2,840,3 3,540,2 2,0+0,1 2,5+0,3 3,8+0,4
Passive knee extension angle 155° 145° 141° 157° 146° 142°
Deformation angle of the spine | g, 4 16°42,0 22044.0 7°42,0 18°+4,0 25%43,0
(according to V. Chaklin)

Ultrasound examination of the postural muscles of the
lower extremities in both groups of patients with reflex
tonic tension revealed isolated structural changes in muscle
fibres, reduced echogenicity, and elongation or obliquity of
fibre orientation. Moderate synovitis of the knee and ankle
joints was also diagnosed.

In patients with muscle tone disorders characterised by
spasticity, ultrasound revealed muscles with a heterogeneous
structure due to areas of reduced echogenicity and well-
defined striations. There was a marked increase in the volume
of muscle fibres. Examination of the knee joint showed
increased echogenicity of the posterior horns of the medial
and lateral menisci, shortening and thickening of the posterior
cruciate ligament, and signs of pronounced synovitis.

In patients with muscle stiffness caused by slow
transformation and degenerative-dystrophic changes,
ultrasound demonstrated a reduction in the cross-sectional
area of the muscles. The muscles exhibited a heterogeneous
architecture with alternating zones of hypoechogenicity

and hyperechogenicity, typical of fibrotic tissue. Acoustic
shadow enhancement within the muscle indicated the
presence of scar tissue containing multiple calcifications.
Pronounced degenerative-dystrophic changes were also
found in the joints, including fragmentation of the posterior
horns of the medial and lateral menisci, and structural
heterogeneity of the collateral and cruciate ligaments.

Duplex scanning of the arteries of the lower extremities
(femoral, popliteal, anterior and posterior tibial arteries)
in both groups showed moderate alterations in blood
flow velocity and spectral characteristics at standard
arterial reference points. Triplex scanning of the deep
veins (popliteal vein, posterior tibial vein) demonstrated
areduction in the venous lumen diameter, which correlated
with the severity of muscle tone disorders.

Functional assessment of muscle status, including
contractile adequacy and structural changes before and
after treatment, was performed using comprehensive
electromyography (Table 4).

Table 4
Electromyographic characteristics of muscle spasticity before treatment
The main group Control group
. n=42 M + m n=38 M + m
EMG signs
Subgroup A | Subgroup B | Subgroup C | Subgroup A | Subgroup B | Subgroup C
n=14 n=14 n=14 n=14 n=12 n=12
Frequency (Hz) 160 £ 5,2 110 £ 3,1 20+4,3 155+ 5,6 90 £ 4,2 10+2,6
Amplitude (pV) 150+ 5,4 170+ 5,4 48 +2,6 145+ 4,8 165 £ 5,6 42+2,2
Integral indicator (uV/s) 50+5,8 75+5,2 10+2,2 55+3,2 7044 12+3,4

During the dynamic follow-up of children in the main
group receiving combined treatment, positive dynamics
were observed in muscle spasticity, pain syndrome, joint
range of motion, and spinal deformity in subgroups A and
B compared to the control group (Table 5). In subgroup
C of the main group, improvements were also noted after
treatment, although these changes were not statistically
significant.

Following treatment in the main group (subgroups
A and B), significant improvements in motor function
were recorded according to the Gross Motor Function
Classification System (GMFCS). Specifically, subgroup A:
2.20£0.25 and 1.60 £+ 0.32; p < 0.05; subgroup B: 2.60 £+
0.20 and 1.80 + 0.30; p < 0.05. No significant differences
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were observed in subgroup C of the main group or in the
control group (subgroup C of the main group: 3.60 = 0.22
and 3.10 + 0.25; control group — subgroup A: 2.10 + 0.20
and 1.90 £ 0.23; subgroup B: 2.50 + 0.28 and 2.20 + 0.24;
subgroup C: 3.45 £ 0.24 and 3.20 + 0.35).

Ultrasound examination of the hamstring and lower
leg muscles in patients from the main group (subgroups
A and B) revealed positive structural changes in muscles
and joints compared to the control group Muscles exhibited
a homogeneous structure with pronounced echogenicity.
The cross-sectional volume of muscles and areas of
tissue hyperechogenicity decreased, alongside reduced
echogenicity of the posterior horns of the medial and lateral
menisci. In most cases, signs of synovitis in the knee and
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ankle joints were absent in the main group, unlike in the
control group. Subgroup C of the main group showed

less pronounced results, attributable to the advanced
degenerative and dystrophic tissue changes.

Table 5
Indicators of clinical and radiological examination methods after treatment
The main group Control group
MokasHuKK n=42Mitm n=38 M +m
(6anwn) Subgroup A | Subgroup B | Subgroup C| Subgroup A | Subgroup B| Subgroup C
n=14 n=14 n=14 n=14 n=12 n=12

Pain syndrome 1,5+0,1 2,310,2 2,0+0,4 3,0£0,2 5,5+0,4 2,0+0,1
Ashworth Scale. 1,0£0,1 2,1+0,3 2,5+0,2 2,0+0,1 2,5+0,3 3,5+0,4
Knee joint extension angle 162°+3,0 152°+4,0 145°+3,0 158°+4,0 147°+3,0 144°+4.0
Deformation angle of the spine | 50, 4 9°42,0 18°+4,0 6°42,0 16°+4,0 249430
(according to V. Chaklin)

Post-treatment, a decrease in the activity of the
labyrinthine tonic reflex was observed, evidenced by

increased bioelectrical activity in the flexor muscles
(Table 6).

Table 6
Electromyographic characteristics of muscle spasticity after treatment
The main group Control group
. n=42 M+ m n=38 M+ m
EMG signs
Subgroup A Subgroup B Subgroup C Subgroup A Subgroup B Subgroup C
n=14 n=14 n=14 n=14 n=12 n=12
(F;‘;;’“ency 175 + 5,1 136 £ 3,2 25442 158 + 4,5 100 + 3,2 15+ 1,4
ﬁj@g’"t“de 135+ 34 150 £ 4,4 50 +2,3 148 £38 160 £4,7 45+ 1,6
:Et\f/ir)a' indicator 4048 60+3,6 10 +2,1 50 2,4 68+ 4,3 10 +2,1

In the main group (subgroups A and B), more
pronounced positive changes in electromyographic
parameters were observed compared to the control group
(p < 0.05). Although subgroup C of the main group also
demonstrated improvement following treatment, these
changes were not statistically significant.

An example illustrating the outcomes of botulinum
toxin injection combined with complex treatment in
a patient from subgroup B of the main group is presented
based on radiological studies (Fig. 4).

a

Thus, the results of the comparative analysis confirmed
more marked positive clinical dynamics associated with
the use of botulinum toxin as part of comprehensive
rehabilitation in children with cerebral palsy. The combined
therapy, targeting the entire myofascial chain of the lower
extremity and back muscles in subgroups A and B, yielded
statistically significant improvements (p < 0.05) relative
to the control group. Patients in subgroup C primarily
received treatment aimed at preventing progression of
joint contractures and preparing for surgical intervention.

b

Figure 4. Radiographs of the thoracolumbar spine of patient B, 12 years old. Diagnosis: Cerebral
palsy, right-sided scoliosis of the Il degree.
a — before treatment; b — after treatment.
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Discussion

Spastic cerebral palsy is the most prevalent form of
cerebral palsy, accounting for 60-65% of all cases. The
increase in muscle tone predominantly affects the lower
extremities [19]. Most specialists concentrate their efforts
on managing lower limb spasticity [20,21]. However,
even after correcting contractures and foot deformities,
significant motor improvement often remains elusive due
to the interconnection of muscle groups within unified
myofascial chains [12]. Our observations support this
concept; for instance, ultrasound examination of the triceps
femoris fascia demonstrated concurrent displacement
of the biceps femoris fascia during foot dorsiflexion.
Consequently, spastic foot deformity imposes mechanical
load along the entire superficial posterior line, transmitted
from the toe flexors through the Achilles tendon to the
triceps surae, hamstring muscles, psoas, and paravertebral
deep back muscles. Most authors recommend neurotoxin
administration targeting the muscles of the upper and
lower limbs without considering the entire kinematic chain
[22, 23]. We propose that optimal clinical outcomes are
achieved when neurotoxin therapy addresses the entire
myofascial chain, including back muscles. This approach
facilitates a longer-lasting clinical effect, thereby reducing
the frequency of botulinum toxin injections to once every
8-10 months, which minimizes the drug’s toxic impact.

When selecting neurotoxin dosages, patient age and
degree of muscle tone disorder are typically considered
[24, 25], but the severity of regional postural imbalance
and functional muscle characteristics are often overlooked.
As previously noted, muscles should be categorized
into two functional groups: postural (anti-gravity) and
phasic muscles. Postural muscles, capable of sustained
contraction, play a central role in the development of
joint contractures and deformities of the spine and foot.
Increased spasticity leads to chronic postural imbalance
manifested by hyperactivity and hypertonicity. Muscle
fibers become denser and shortened, with degenerative
and dystrophic changes occurring in both muscles and
surrounding fascia [26]. As the pathological process
advances, muscles lose their elasticity and contractility.
Therefore, we advocate using the highest permissible
doses of neurotoxin injected into a limited number of
priority postural muscles (gastrocnemius, hamstring,
psoas, paravertebral) during the initial treatment phase.

References:

Conversely, injecting small doses across many phasic
muscles by traditional methods results in only short-term
and clinically insignificant effects.

The therapeutic effect of tropocollagen in complex
treatment promotes tissue regeneration by restoring
endogenous collagen synthesis and reduces reparative
processes in muscle tissue, as evidenced by ultrasound
findings in patients of the main group (subgroups A and
B). The lack of significant improvement in subgroup C is
attributable to pathological muscle changes characterized
by tissue destruction and degeneration.

In the treatment of muscle tone disorders, the use
of staged casts is a common practice [26]; however,
compression from plaster dressings on soft tissues
can significantly impair microcirculation in the lower
extremities. The application of siliconized pilots allows
for better molding of the plaster cast during correction of
foot deformities and prevents excessive compression of
soft tissues, thereby avoiding deterioration of blood flow.

Recent studies indicate that pain syndrome is multifactorial,
encompassing neurogenic, myofascial, and arthralgic
components [4]. The implementation of complex treatment
strategies enables the targeting of all aspects of pain syndrome,
achieving a positive and sustained clinical effect.

Conclusions

1. The proposed complex treatment for children
with cerebral palsy exhibiting muscle tone disorders in
the form of reflex tonic tension and spasticity effectively
reduces pain and muscle spasticity, restores tropocollagen
deficiency in soft tissues and the ligamentous apparatus,
and significantly improves gait biomechanics.

2. Timely conservative management aimed at
decreasing spasticity and promoting muscle tissue
regeneration leads to significant positive clinical outcomes
and facilitates the formation of a physiological motor
pattern.

3. The applied treatment approach in patients with
muscle stiffness helps to postpone surgical intervention
and reduces the likelihood of repeated surgeries related to
contracture recurrence.
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JIKYBAHHSI CIIACTUKM TA JETEHEPATUBHO-IAUCTPO®IYHUX 3MIH B M’SI3AX ¥ JAITEMH,
XBOPHUX HA JTUTAYUAN LEPEBPAJIBHUAM ITAPAJIY

0. A. /lanunos, O. B. Illynvea

Y «Bceykpaincbkuii neHTp MmatepuHcrBa Ta gutuiersa HAMH Ykpainw»
(m. KuiB, Ykpaina),
BinouepkiBcbkmii HeHTP KOMIIEKCHOI peadiaiTanii st oci6 3 inBaaignictio «lanc»
(m. Bina LepkBa, Ykpaina)

Pesiome.

OpHi€ero 3 akTyaJbHUX MpobieM peabiniTauii aiTeld, XBOpUX Ha aAuTsA4nit uepedpanpuuii napaniu (JUIT), € mogonanus cnactuy-
HOCTI Ta NAaTOJIOTIYHUX CTPYKTYPHHX 3MiH y M’s13aX, 10 HIPU3BOJUTH [0 MOPYILCHHS CTATUKHU Ta JJOKOMOLIT XOAM, 3HIKSHHSI COLliab-
Hoi ajanraunii. OZHUM i3 LUEHTPAIBHUX HANPIMKIB MyJIbTHAXCHIIUTIHAPpHOI peabimitanii xBopux Ha J[UII € mogonanHs cnacTHIHOCTI
M’s131B. OCOOIHBO PO3MOBCIOIKEHUM € 3aCTOCYBaHHs OOTYJIOTOKCHHY THITY «A». Y TOM ke dac JaHi npo KoMOiHOBaHe JIIKyBaHHS i3
3aCTOCYBaHHIM HEHPOTOKCUHY B KOMILICKCI 13 32ac00aMH, SIKi CTHUMYITIOIOTh PEreHepaLiifo TKAHUH, € PO3Pi3HEHUMH, HOCATD 3e01IbIIOr0
pEeKoMeHIaNiiHuiT XapaKkTep Ta HOTPEOYIOTh TOAABIIOTO BUBYCHHSL.

Merta po6oTH: BUBYNTU €)EKTHBHICTh KOMILIEKCHOTO JIIKYBaHHsI OPYIIEHb M’130BOr0 TOHYCY B AiTel, xBopux Ha JILI1, Ha ocHOBI
KOMOIHOBaHOT'0 3aCTOCYBaHHsI HEHPOTOKCHHOTEparlii Ta 3ac00iB, 1[0 CTUMYITIIOIOTh pEreHepaLifo M’ I30BUX TKaHHH.
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Marepiann i meroan. [IpoaHarnizoBaHi moka3HUKY, IO OyJIM OTpUMaHi IpH JikyBaHHI 40 manienTis, xBopux Ha JILII, 3 mopymien-
HSIM M’S[30BOTO TOHYCY Y BUIVIS/I pe(IeKTOPHUX TOHIYHHUX HANPYyXKeHb, CIIACTUYHOCTI Ta pUrigHOCTi. [IIst 1iarHOCTHKY 3aCTOCOBYBAIN
KJIHIYHI Ta IHCTPYMEHTAJIbHI METOM 00CTEKEHHS.

Pe3yabraTtn. PesynsraTn nopiBHsIIBHOTO aHANI3y MTOKA3aJIM OLTBII BUPAKeHY ITO3UTHBHY KIIHIYHY JMHAMIKY IIPH 3aCTOCYBaHHI
OOTYJIOTOKCHHY B KOMILIEKCHIH peabimitarmii aireit 3 JILII. 3aBaskn BBy koMOiHOBaHOI Tepariii Ha Bech MiogacIiiaJbHUI JTaHIIoT
M’s31B HIDKHIX KIiHI[IBOK Ta CIIMHHM B miarpymnax A i B ocHoBHOI rpynu Oyimi TOCATHYTI MO3UTHBHI CTaTUCTHYHO 3HAUMMI PE3yJIbTaTH
(p< 0,05) B mopiBHSHHI 3 KOHTPOIBHOIO rpymoro. [lanienram miarpynu C ikyBaHHS IPOBOAWIIN 3 METOIO 3aMI00IraHHs IPOTPECyBaHHS
KOHTPAKTYp CyIJI00iB Ta BiITepMiHyBaHHS ONEPaTHBHOTO BTPYYAHHSI.

BucnoBku: 1. 3anpornoHoBaHe KOMIUTIEKCHE JIIKyBaHHS AiTel, xBopux Ha J{LII1 3 mopymieHHsIM M’ s130BOTO TOHYCY Y BUIVISIII pedurex-
TOPHOTO TOHIYHOTO HATIPYKEHHS Ta CIIACTHIHOCTI 03BOJISE JOCSATTH 3MEHIIEHHS 00JIH0BOTO CHHIPOMY Ta CHACTHKHU M ’SI31B, BITHOBUTH
nediuT TpormokonareHy B M’sIKMX TKaHUHAX Ta 3B’SI3KOBOMY aIapari, 1o CyTTEBO MOKpaIye 6ioMexaHiKy xoau. 2. BuacHo po3nouare
KOHCEpBaTUBHE JIIKYBaHHsI, CIIPSIMOBAHE Ha 3HIDKEHHS CIIACTUYHOCTI Ta pereHepario M’ 130BUX TKaHHH, BeJle JI0 3HAYHOI MO3UTHBHOT
KJIHIYHOI TUHAMIKH Ta JJa€ MOXKJIMBICTE (OPMYBATH (i310JI0TIHHUN PyXOBUH CTEPEOTHII.

3.3acTocoBaHa METOJMKA B MAII€HTIB 3 PUTIAHICTIO M S3IB CIIpUsE BIATEPMiHYBaHHIO XipypridHOTO JIIKYBaHHS Ta 3MEHIIY€E Bipo-

T1THICTH IPOBEICHHS OBTOPHUX OIIEpallilf, MOB’I3aHHUX 3 PEIUANBOM KOHTPAKTYP.
KurouoBi ci1oBa: nitu; uepebpanbhuii napaniv; MiohaciiaabHuil TAaHIIOT; KOHCEPBATUBHE JiKyBaHHS.
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