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Formulation of Scientific Problem and its Significance. The Transcranial Doppler (TCDG) of the
brain vessels is one of the leading methods for diagnosing CNS diseases that are used in combination with
other methods of instrumental diagnostics (EEG, MRI, etc,), based on its results in combination with the
diagnosis of neurological status and psychophysical state, it is possible to determine the prognosis and to
make a program of physical rehabilitation of the patient [1]. The significance is attached to the results of the
TBC of the cerebral vessels in the diagnosis of the causes of neurological disorders with children’s cerebral
palsy [2; 11]. Indeed, despite of the fact that the main factors of the development of cerebrospinal fluid are
perinatal, a significant number of researchers consider the leading intrauterine lesions of the fetus (37-60 %)
against the background of hypoxia. Most often it is vascular-ischemic, or hemorrhagic lesions, in which the
most vulnerable is the subcortical and periventricular white matter of the brain. The authors who conducted
neuroimaging in lesions of children with cerebrospinal fluid showed that cortical subcortical atrophy is the
result of arterial-ischemic, and periventricular — venous and hemorrhagic lesions. Vascular lesions of the
brain, as a factor in cerebral palsy, are put by other authors on the first place. Some authors have proven that
the regulation of arterial and venous blood circulation is related to the compensation of blood circulation in
the brain tissues, which occurs in conditions of increase or reduction of inflow and outflow of blood [12; 14].
It shows the connection between venous and liquor pressure, Significant reserve capabilities of the venous
system of the brain, which differs in the diversity of the structure of vessels of different caliber, large
capacity, the possibility of outflow in two directions, are also stated. [1]. That is, the method of TCDG,
which investigates the arterial and venous system of the brain at the extra and intracranial levels, can reveal
their occlusion-stenosing lesions, deformations, anomalies of vascular development, arterial and venous
aneurysms, arteriovenous malformations, venous circulatory disorders and their hemodynamic evaluation
significance is important in predicting the possibility of compensation for lost functions [3; 6; 7; 8]. By
analyzing the changes of TCDG in the main clinical forms of cerebral palsy, the authors has showen that at
spastic diplegia, neurophysiological disorders are more moderate than in other forms of cerebral palsy, and
with double hemiplegia marked decrease in cerebral blood circulation and increase intracranial pressure. At
the same time, attention was paid to the fact that in spastic forms of cerebral palsy motor disorders are
combined with a decrease in the linear velocity of blood circulation in the anterior and median cerebral
arteries, which is accompanied by a significant increase in vascular resistance [17].

Among the existing innovative and effective methods of physical rehabilitation, Bobath therapy was
established, It was created in the 30s of the XXth century by the practicing physiotherapist Bertha and the
physician psychiatrist Carl Bobath. The concept of the method was substantiated in the 1940s, and in the
1950s, in addition to treating by the pose and implementing a complex of specialized physical exercises; the
areas of speech therapy, gaming activity, selfcare and child care education with lesion of central nervous
system (CNS) were enriched, However, scientifically grounded results that would indicate its impact on the
state of children with CNS lesions is too little [4; 6; 16].

The results of a preliminary analysis of changes in the parameters of TCDG using the Bobath method
for children with cerebral palsy have allowed us to show that the most marked were intravenous circulation
venous sinus (CVS). Namely, according to the algorithm developed by us for the estimation of violations, at
the beginning of the course, only 2,9 % of children had deviations up to 70 % increase, the variants of
increase of blood circulation were 150-190 %, which were recorded in 37,1 % cases, even in 14,3 % of
children had an increase in blood circulation of more than 190 %. That is, in more than half from all children
there is a marked increase in blood circulation to PVA. At the end of the course, most children (62,9 %)
recorded changes within the 70 % increase [15]. The obtained data prompted us to investigate the absolute
parameters of blood circulation changes in the venous system of the brain,
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The purpose of this research was to determine how the venous brain blood circulation of polio children
will change due to the 6-month course of different approaches to physical rehabilitation, including using the
Bobath method.

Objectives of the Study:

1. According to the scientific and methodological literature, study and generalize approaches to the
development of technologies aimed at increasing the effectiveness of the process of physical rehabilitation
for children witch using traditional methods or Bobath therapy.

2. Determine the effect of the Bobat-therapy method on cerebral blood flow in venous vessels in the
course of physical rehabilitation.

Research Methods, To accomplish the tasks, the following research methods were used: analysis of
scientific and methodological literature and documentary materials; instrumental diagnostic method for
cerebral blood flow with TCDG.

Presentation of the Main Material and the Substantiation of the Results of the Study. For the
determination of BBC of children of preschool age with various CNS lesions (tabl. 1) for the influence of the
physical therapy using the Bobath’s method, 35 children aged 4,1 + 1,1 years (at the beginning of the course)
were examined. That was the main group (MG). All of 72 procedures were conducted. There was also a
control group (CG), the results of the BBC had been studied and analyzed in 34 children aged 3,8 + 0,9 years
who were undergoing rehabilitation using standard methods.

During registering TCDG, probes of continuous and pulsed radiation of 2, 4 and 8 MHz frequency were
used. Measured linear velocity of blood circulation (LVBF) — systolic, middle and diastolic — with the
following indices: Stuart (systole-diastolic index) (ISD), Gosling pulsatory index (PI). Resource Purselo
index (RI) reflecting elastic-lens properties, vascular tone and their peripheral resistance. In order to
characterize the changes in venous blood circulation, parameters of internal jugular veins (DPV), vertebral
venous plexus (HRV). Rosenthal veins (BP) and direct venous sinus (PVS) were analyzed, in which the most
significant changes in blood circulation were observed. [1].

Table 1

The Distribution of Children with CNS lesions in the form of Cerebral Palsy

The Form of CP MG, % CG, %
Spastic diplegia 18/51,4 16 /47,1
Double hemiplegia 6/17,1 7/20,6
Dextral or sinistral hemiparesis 7/20 7/20,6
Hyperkinetic form 4/11,4 4/11,8
Total : 35/100 34/100

The course of Bobath therapy included: the provision of treatment using specialized child’s body
position, the reduction of the influence of pathological reflexes (ASSHT, lip reflex (snot reflex), sucking,
search, Moreau, cross extensor reflex, etc,) on the musculoskeletal system and implementation, the complex
of the exercises for the formation of elementary motor skills and the development of basic physical qualities [4].

During the treatment, provision referred to «stackingy» the limb or limbs, and sometimes to the entire
body of the child in the defined position correction using specialized devices or their imitations. The main
indication for the usage of this area are prevention or blocking the action of pathological reflexes that were
result in abnormal positions of the joints and muscle groups and complicate the formation of basic motor
skills; prevention of contracture and deformation formation; adaptation of the body to different positions
relative to the gravity force, [13].

Inhibition special exercises, which reduced or blocked the effect of pathological reflexes, has contributed to the
formation of basic motor skills, etc. Carried out during physical activity, expert in physical rehabilitation and
child were sent to inhibition (blockage) or eliminate abnormal motor patterns, stereotypes, promoted to more
correct movements by stimulation, inhibition, facilitation, rotation, as well as the usage of positions that
suppressed the action of pathological reflexes. When the inhibition was understood — blocking abnormal
movements (tremors, associated and athetoid movements without dissociation), body positions (flexion or
extension) and reflections that hinder the development of normal movement (corresponding to the biological
age of the Ochild). Facilitation is the facilitating the implementation of correct (normal) movements and the
relationship between a child and a specialist in physical rehabilitation and facilitates the implementation of
physiological movements. Facilitation includes propriorecipe, cognitive, perceptual and emotional aspects
and is an active sensorimotor learning process. Stimulation is carried out with the help of tactile and kinesthetic
stimuli necessary for the child to feel better the correct movements and positions of his own body in space [9].

Exercises, which were carried out, were taken into account the individual abilities of the child. Standard
approaches to the rehabilitation of preschool children with CNS lesions envisaged conducting lessons for
physical therapy and pediatric massage [10].

Sufficiently informative were the changes in blood venous circulation due to the influence of using
methods Bobath therapy, which, in comparison with the traditional approach, had certain differences.
Comparison of the effect on blood flow in the extraction vessels of the intracranial venous system, which



according to many authors is decisive in the development of hemodynamic disorders in cerebral palsy, First
of all, it refers to the blood flow in the internal jugular veins, which collect blood from the sinuses of the
solid cerebellum, where blood flow from the surface veins of the brain, which in turn collects blood from the
cerebral cortex, Changes in the system of left [JV in the MG children (table 2) concerned a significant
increase (p <0,05) of LVBFmin from 7,81 (6,95; 8,68) to 9,55 (7,81; 10,40) cm/s with the fact that
LVBFmax and LVBFaver significantly (p <0,05) decreased from 52,9 (48,6; 64,2) to 46,8 (41,6; 55,5) and
from 30,3 (21,7; 33,8) to 25,1 (22,5; 28,6) cm/s, respectively, The blood flow in the right 1JV (table 2)
increased (p <0,05) by LVBFmin and LVBFaver from 6,08 (5,21; 8,68) to 7,81 (6,08; 7,82) cm/s and from
21,7 (17,3; 28,6) to 26,9 (20,8; 29,5) cm/s, respectively, Characteristic was decreased (p <0,05) of the
vascular resistance in terms of Ri from 0,87 (0,83; 0,88) to 0,81 (0,79; 0,85) on the left, with 0,88 (0,83;
0,89) to 0,84 (0,82; 0,87) to the right and to RI from 1,72 (1,58; 2,15) to 1,44 (1,37; 1,71) to the right, which
testified Significant improvement of venous current in the system of jugular veins, The influence of the
traditional method of physical rehabilitation on blood circulation in the IJV was somewhat different and
related, in the first place, to a significant increase (p <0,01) LVBFaver on the left from 19,1 (17,3; 20,8) to
23,8 (22,5; 29,5) cm/s and its significant (p <0,05) increase to the right of 21,2 (18,2; 25,1) to 25,1 (23,4;
27,7) cm/s, At the same time, the resistance of blood circulation to the left IJV also decreased significantly (p
<0,01) from 0,87 (0,84; 0,87) to 0,81 (0,79; 0,84) for RI, from 1,89 (1,75; 2,16) to 1,38 (1,29; 1,62) for RI
and the vessel tone from 7,40 (6,30; 7,83) to 5,10 (4,86; 6,25) for ISD, in contrast to the right, the decrease in
vascular resistance in which was significant but less significant (p <0,05) for RI from 0,84 (0,81; 0,85) to
0,81 (0,80; 0,85) for PI with 1,76 (1,45; 2,00) to 1,37 (1,21; 1,52) and vascular tone (p <0,05) for ISD with
6,13 (5, 33; 6,86) to 5,27 (4,89; 6,10).

Table 2
Changes in Blood Flow in IJV of Children in the MG and the CG During
the Course of Rehabilitation, M (25; 75)
Parameter |Side MG cG
At the Beginning At the End At the Beginning At the End

LVBFmax. oms | | 529 (48,6; 64.2) 46,8 (41,6 55,5) 42,1 (39,0; 48,6)" 43,8 (40.8; 45,47
’ R | 46,8 (42,5;54,7) 45,1 (39,9; 50,3) 45,1 (416:529) | 432 (382:46.8)°
. L | 781695868 | 9,55(7.81;10,400* | 6,52 (5.21; 8,68) 8,25 (6,95; 9,55)°*
LVBEmin, cm/s = =08 (5,21 3.68) 7,81 (6,08; 7,82)* 7,81 (6,95; 9,55); 7,41 (6,08; 8,68)
L | 303 (21,7;33,8) 25,1 (22,5; 28,6)* 19,1 (17.,3; 20,8) 23,8 (22,5; 29,5)**
LVBFaver, cm/s =g =31 7 (17.3: 23.6) 26,9 (20,8; 29,5)* 21,2 (18,2; 25,1) 25,1 (23,4; 27,1)*
" L | 0,87(0,83; 0,88) 0,81 (0,79; 0,85)* 0,87 (0,84; 0,87) | 0,81 (0,79; 0,84)**
R | 0,88 (0,83;0,89) 0,84 (0,82; 0,87)* 0,84 (0,81; 0,857 | 0,81 (0,80; 0,85)°*
. L | 1,61(1,35; 1,89) 1,52 (1,49; 1,84) 1,89 (1,75; 2,16)° | 1,38 (1,29; 1,62)"*
R | 1,72 (1,58;2,15) 144 (1,37; 1,71)* 1,76 (1,45; 2,00) 137 (1,21; 1,527
SD L | 6,30(560; 822) 5,33 (4,67; 6,71)* 7,40 (6,30; 7,83 | 5,10 (4,86; 6,25)**
R

7,71 (5.25; 8,36)

6,29 (5,56; 7,86)

6,13 (5,33; 6,86)"

5,27 (4,89; 6,10)"*

#—p <0,05; ## — p <0,01 — between MG and CG data.
* —p <0,05; ** —p <0,01 — between the data at the beginning and at the end.

Characterizing changes in the blood flow in the 1JV can be stated that due to the rehabilitation measures
in the MG and the CG there is a marked improvement in blood flow, however, which is more balanced in CG.

The results of the blood flow data in the VVP (table 3) are supplemented with evidence of a pronounced
decrease (p <0,01) of LVBFmax to the left of 14,7 (13,8; 15,6) to 13,0 (12,1; 13,8) cm/s using the Bobath
method, while the traditional approach caused a significant increase (p <0,05) in LVBFmax from 12,1 (11,2,
15,6) to 13,9 (12,1; 16,5) cm/s. The same multidirectional effects of changes in blood flow to the right. The
children in the MG have had LVBFmin and LVBFaver decreased from 4,34 (3,47; 5,21) to 4,29 (3,47; 4,34)
cm/s and from 7,81 (6,08; 9,55) to 7,80 (6,08; 7,81) cm/s, respectively, and in children CG their significant
(p <0,05) increase from 4,34 (3,47; 6,08) to 5,65 (4,34; 12,3) cm/s and 9,12 (8,68; 9,55) to 9,55 (7,81; 15,2)
cm/s respectively. At the same time, the resistance and tone of the vessels VVP probably have not changed
in both the MG and the CG. With the exception of a decrease (p <0,05), the vascular resistance of the PI
index to the left from 1,10 (1,00, 1,30) to 0,96 (0,90, 1,14). That is, the changes in blood flow of children in
MG are more favorable, Significant blood flow changes of the CG children accompanied by an increase in
LVBF, which may indicate a violation of the elastic-clastic properties of blood vessels in the studied area.



Table 3

Changes in Blood Circulation in VVP of Children in the MG and the CG During
the Course of Rehabilitation, M (25; 75)

MG CG
Parameter (Side
At the Beginning At the End At the Beginning At the End

L | 14,7 (13,8 15,6) 13,0 (12,1; 13,8)** | 12,1 (11,2, 156 | 13.9(12,1; 16,5)*

LVBEmax, em/s =g =30 (12.1: 14.7) 13,8 (12,1; 14,0) 14,7 (13,0; 16,5) 15,6 (13,8; 17,7
) L | 3,91(2,60;521) 434 (3,47, 521) 3,47 (2,60; 5,21) 5,21 (4,34; 6,95)*
LVBEmin, cm/s =3 347:5.01) 4,29 (3,47, 434)* 434 (3,47:6,08) | 5,65 (4,34; 123)7*
L | 3,68(7.81;955) 9,50 (7,81; 9,55) 8,25 (6,08; 11,20) | 9,43 (6,95; 13,00)
LVBFaver, cm/s g =1 (6.08: 0.55) 7,80 (6,08; 7,81)* 0,12 (8,68;9,55) | 9,55 (7.81; 15,2y *

0 L | 0,71(0,67;0,75) 0,68 (0,64; 0,75) 0,69 (0,63; 0,79) 0,71 (0,64; 0,79)

R | 0,71(0,62;0,76) 0,69 (0,64; 0,75) 0,72 (0,59; 0,73) 0,66 (0,61; 0,75)

- L | 1,10 (1,00; 1,30) 0,96 (0,90; 1,14)* 1,07 (0,85; 1,57) 1,05 (0,71; 1,38)

R | 1,38(0,83; 1,50) 1,17 (1,00; 1,63) 1,05 (0,91; 1,22 1,00 (0,91; 1,50)°

1D L | 3,40 (3,00;533) 3,10 (2,80; 4,00) 3,00 (2,71; 4,33Y 3,68 (2,00; 4,67)

R | 3,45 (2,60; 4,25) 3,20 (2,80; 4,00) 3,58 (2,43; 3,75) 2,68 (2,43; 4,00)

#—p <0,05; ## — p <0,01 — between the MG and the CG data.
* —p <0,05; ** —p <0,01 — between the data at the beginning and the end.

The effect on blood flow in RV (table 4), which in the MG almost has not changed except for significant

(p <0,05) increase of LVBFmax to the left from 13,3 (12,0; 13,5) to 13,5 (12,0; 14,2) cm/s, and of children in
CG was characterized by a significant (p <0,05) reduction of LVBFmax, LVBFmin and LVBFaver on the
left from 12,8 (11,2; 15,0) to 11,2 (9,8; 14,2) c/s, from 3,76 (3,01; 6,02) to 3,01 (1,50; 4,51) cm/s and from
7,90 (6,77; 9,02 ) to 6,74 (3,76; 9,02) ci/s, respectively, and less significant (LVBFmin only) to the right of
4,14 (3,01; 4,51) to 3,01 (2, 26; 4,40), p<0,05 was informative, It should be noted that according to the
average data LVBFmax was within the age limit. They also recorded a significant (p <0,05) increase in
vascular tone by ISD from 3,13 (3,00; 4,00) to 3,75 (3,25; 4,50) and 3,71 (2,67; 4,67) to 4,00 (3,75; 5,00) left
and right, respectively.

The influence on the blood flow in the DVS through which the outflow of venous blood from the
vascular plexus and the inferior regions of the brain is carried out (table 5) was characterized by more
significant (p <0,05) changes in MG children, which related to LVBFmax reduction from 71,4 (60,1; 81,2) to
62,4 (54,1; 72,1) cm/s and LVBFaver with 37,6 (30,0; 39,1) to 32,3 (28,5; 35,3) cm/s against the background
of an increase in LVBFmin from 6,02 (3,76; 7,52) to 6,77 (6,00; 8,27) cm/s. At the same time, in CG
children, LVBFmax was also significantly decreased (p <0,05) from 70,3 (52,6; 88,7) to 61,6 (55,6; 72,9)
cm/s and LVBFaver was 34,9 (30,0; 42,1) to 31,6 (30,0; 35,0) cm/s, At the same time, in the MG the
resistance decreased from 0,92 (0,91; 0,94) to 0,89 (0,88; 0,92) and the blood vessel tone from 12,50 (10,80;
16,20) to 9,09 (8,09; 11,80) for the Ri and ISD indices respectively, whereas in the CG they remained intact.

Table 4
Changes in blood Circulation in RV in Children From the MG and the CG During
the Course of Rehabilitation, M (25; 75)
Parameter |Side MG CG
At the Beginning At the End At the Beginning At the End

L | 133(120; 13,5) 13,5 (12,0; 14,2)* 12,8 (11,2; 15,0) 11,2 (9,8; 14,2

LVBFmax, em/s =g =135 (12.0: 15.0) 13,5 (12,0; 14,2) 12,8 (10,5; 15,7) 12,4 (11,2; 15,0)
. L | 3,01 (2.26;55]) 3,01 (2,26; 5,26) 3,76 (3,01; 6,02 3,01 (1,50; 4,51)*
LVBEmin, cm/s i —=——%¢3701: 5.26) 3,76 (3,01; 4,51) 4,14 (3,01; 4,51) 3,01 (2,26; 4,40
L | 8.27(6,77; 10,50 8,27 (7,52; 9,78) 7,90 (6,77; 9,02) 6,74 (3,76; 9,02Y

LVBFaver, cm/s g =—=55 6.77: 8.07) 7,52 (6,77, 9,78) 7,52 (4,51; 9,02) 7,16 (4,51; 9,02)
0 L | 0,75 (0,64;0,83) 0,73 (0,63; 0,30) 0,68 (0,67; 0,75) 0,74 (0,69; 0,80)*

R | 0,71(0,61;0,78) 0,71 (0,67; 0,76) 0,75 (0,67; 0,79) 0,75 (0,73; 0,86)

- L | 1,30(1,00; 1,36) 1,20 (1,00; 1,36) 1,15 (1,00; 1,29 1,24 (1,00; 1,44)

R | 1,38(1,00; 1,60) 1,22 (0,92; 1,40) 1,24 (1,00; 1,83) 1,39 (1,20; 1,71
1D L | 4,00(2,75; 6,00) 4,75 (3,20; 5,50) 3,13 (3,00; 4,00 | 3,75 (3,25; 4,50)°
R | 3,50 (2,57; 4,50) 3,50 (3,00; 4,29) 3,71 (2,67; 4,67) 4,00 (3,75; 5,007

# —p <0,05 — between MG and CG data.
* —p <0,05 — between the data at the beginning and at the end.




Table 5

Changes in Blood Circulation in DVS in Children From the MG and the CG During
the Course of Rehabilitation, M (25; 75)

Parameter

MG

CG

At the Beginning

At the End

At the Beginning

At the End

LVBFmax, cm/s

71,4 (60,1; 81,2)

62,4 (54,1; 72,1)*

70,3 (52,6; 88,7)

61,6 (55,6; 72,9)*

LVBFmin, cm/s

6,02 (3,76; 7,52)

6,77 (6,00; 8,27)*

6,02 (6,00; 7,52)

7,14 (5,26; 7,52)

LVBFaver, cm/s

37,6 (30,0; 39,1)

32,3(28,5; 35,3)*

34,9 (30,0; 42,1)

31,6 (30,0; 35,0)*

Ri 0,92 (0,91; 0,94) 0,89 (0,88; 0,902)* | 0,90 (0,88; 0,92)" 0,90 (0,86; 0,91)
Pi 1,79 (1,49; 1,94) 1,84 (1,53; 1,93) 1,87 (1,67; 2,05) 1,77 (1,60; 2,31)
ISD 12,50 (10,80; 16,20) | 9,09 (8,09; 11,80)* | 9,55 (8,45; 19,60y | 10,50 (7,45; 14,10)

# —p <0,05 — between MG and CG data.
* —p <0,05 — between the data at the beginning and at the end.

Discussion. During using the Bobath method LVBFmax in the left IJ'V was reduced to the right, which
showed a leveling of the asymmetry that was presented at the beginning. Similar changes were reported by
LVBFaver, although, according to LVBFmin, blood flow asymmetry was maintained. It should be reminded
that among the causes of 1JV blood flow disturbance is the hypertonicity of the neck muscles, the narrowing
of the bone channel at the site of the exit of [JV from the cranial cavity, the presence of arteriovenous shunts.
The resistive index (RI) decreased significantly, but to the left it was significantly smaller. A certain asymmetry
of changes was noted by the pulsatory index (PI), which significantly has decreased in the course on the right and
was differed from the same on the left. The elastic properties of the IJV (ISD) have diminished both to the right
and to the left, but the latter it has led to a certain asymmetry of change. At the same time, with the application of
traditional approaches to physical therapy, the blood flow to IV is symmetric, which is almost the same at the end
of the course on the right and left. Particularly noteworthy the resistive (Ri) and the pulsator (Pi) indices that
characterize vascular resistance are significant decreased. It shows that the Bobath method has a less positive
effect on the blood flow in the 1JV, unlike the traditional approach, and its techniques are not fully capable of
optimizing the venous outflow from the surface brain vessels that collect blood from the cerebral cortex.

Considering the results of the dynamics in changes in the VVP during the using the Bobath method, it
should be noted that the violation of venous blood flow in this area of the brain vessels system is associated
with the narrowing of the bone channel in the distortion of the cervical spine, pathology of the connective
apparatus of 1-2 cervical vertebrae, bone marrow twist and ventricular compression of the hyperplastic
vertebral artery [4; 8], which are most often associated with prenatal and perinatal anomalies and lesions.
The obtained data has suggested some differences between the MG and the CG that are characterized by
asymmetry due to an increase in blood flow by LVBFmax and LVBFmin on the left in the MG and on the
right in the CG at the beginning of rehabilitation. At the end of the Bobath course the alignment of
LVBFmax was observed, which was achieved at the expense of a significant decrease to the left. At the same
time, the traditional approach to physical therapy caused a significant increase in LVBFmax compared with
baseline. It should be added as for LVBFmin in the CG, there was a significant increase compared to the
initial level, which also exceeded the value of the MG. The rates of vascular resistance in the dynamics of
physical therapy courses have not significantly changed except for the decrease of Pi on the left after using
Bobath. In general, the results show that the Bobath method has a more positive effect on the venous blood
flow in the vertebral veins associated with the bone-connective apparatus of the cervical spine.

Violations of venous blood flow in RV are most often associated with venous discirculation at the level
of 1-2 cervical vertebrae, increased intracranial pressure, congenital anomalies of the bone structure and
articular and ligamentous apparatus. It became informative that the use of the Bobath method has not caused
significant changes in the blood flow in the RV, whereas the traditional use of traditional approaches has led
to a significant increase in the tone in the veins, both right and left, and their elastic properties. Latter it
occurred against the background of a significant decrease in LVBFmin and a certain asymmetry of blood
flow, which was characterized by a decrease in LVBFmax and LVBFaver on the left. In this light, it can be
assumed that the use of Bobath therapy is intuitive for blood flow to the RV, and traditional approaches to
physical therapy have a predominantly negative effect on the blood flow latter [17].

Violations of venous blood flow in DVS of children with cerebral palsy, as it was shown in our
publications before, were the most significant. However, the results we obtained have shown the effect of the
Bobath methods is more significant than the traditional approaches to physical therapy. The children who
have been used the Bobath method, LVBFmax and LVBFaver LVBFmin elevation have significantly
decreased, which was accompanied by a significant decrease in vascular resistance and tone. While in the
CG children effect has only affected LVBFmax and LVBFaver significantly. At the same time, it should be
noted that only in several children in the MG and the CG, the rate of blood flow in PVA at the end of the
course of physical therapy corresponded to the proper age value [16].



Conclusions and Perspectives of Further Research. Traditional methods of physical therapy and the
methods of the Bobath method have a significant effect on the brain venous blood circulation. At the same
time, the significance of individual methods of physical therapy is not convincing. The comparison of
changes in cerebrospinal fluid circulation using the Bobat method and traditional methods allowed to
identify certain differences. The influence of the Bobath methods, on the first place, concerns the more
optimal effect on the blood flow in the veins of the spine and the direct venous sinus. At the same time,
changes in blood flow with traditional approaches are more convincing to the effect on blood flow in the
internal jugular veins and veins of Rosenthal. But it is not always favorable. [3; 6; 7].
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Abstract

The article deals with the study of transcranialdopplerography (TCDG) changes on blood vessels of the brain
within the course of physical rehabilitation using the Bobath therapy method. TCDG is one of the key innovative
methods of diagnosis of the central nervous systemdiseases which are used in the complex with the other methods of
instrumental diagnostics such as electroencephalography (EEG), magnetic resonance therapy (MRT), etc. Considerable
importance is given to the TCDG results of blood vessels of the brainin the diagnosis of the causes of neurological
disorders in infantile cerebral paralysis (ICP).

The authors who carriedout neuroimaging of braindamagein children with ICP showed that cortical subcortical
atrophy is the result of arterialischemic, and periventricular — venous and hemorrhagic lesions. And it was found out
that vascular lesions of the brain lead to ICP. Among the existing innovative and effective methods of physical
rehabilitation, Bobath-therapy distinguishesitself. After the results of the studytraditional methods of physical therapy



and the methods of the method Bobath-therapy have a significant effect on the brain venous blood flow.However,
scientifically substantiated results that would indicate its influence on the psychomotor development of children with
CNS defects, namely, with ICP is not enough, and its effect on the cerebral blood flow is not studied at all.

Key words: transcranial doppler, Bobath- therapy, brain vessels,blood flow, cerebral palsy.

Bimaniu Kawyboa, boxycena byxoseuvb. Ilokasnuku 3min_m03206020 KPOBOMOKY VY 6€HO3HUX cyOuHax dimeil,
xeopux na /I y kypci gizuunoi peadinimauii 3 sukopucmanusm memooy booam-mepanii. Y cmammi docniooiceno
enue mpaunckparianvroi oonnepoepagii (TKIT) na cyoun 201061020 MO3KY 8 Kypci (izuunol peabiiimayii 3 6UKOPUCTIAHHM
memody bobam-mepanii. TK/{I" € 00num i3 npogioHux iHHOBAYIUHUX MeMOdi6 0iAZHOCMUKY 3AX80PI06AHb YEHMPATLHOL
HePB0BOI cucmemu, Wo BUKOPUCTHOBYIOMbCS 8 KOMIAEKCE 3 THUUMU Memooamu IHCIMpPYMEHMAaibHOT OIAZHOCIUKY, MAKUMU
sk enekmpoenyeganoepapis (EET), maenimno-pesonancna mepanis (MPT) mowo. Cymmeeoco 3nauenHs HAOAHO
pesynomamam TK/T cyoun conosnozo mosxky (I'M) y diacnocmuyi npuyun He8pOIO2IYHUX NOPYUEHb NPU OUMAYOMY
yepedpanvromy napanivi (qLII). Aemopu, sxi nposodumu Hetiposizyanizayito ywkooxceno I'M oimeu iz JII,
NOKA3aMU, Wo KOPKOBO-NIOKOPKOSA ampoqis € HACIIOKOM apmepiaibHO-iUeMIYHO20, d NePUBCHMPUKYTIAPHA — BEHO3HO-
2eMOPARIYHO20 YPANCEHHSL U SUBHAYWIY, W0 CyOunHi ypasicernsi I M npuzsodsme 0o LI Cepeo gidomux iHHOSaYIHUX MA
eqpexmusHux memooie Gizuunol peabinimayii siozHavaemocs Bobam-mepanis, npome HAYKOBO OOLDYHMOBAHUX PE3YIbIMAMIS,
KL 6 ceiouuU npo i 6NAUE HA NCUXOMOMOPHUI po3sumok Oimet 3 ypaxcenusmu L[HC, a came 3 JIII, 3amano, a it
6NIUG HA MO3KOBULL KPOBOMIK 308CIM He O0CHIONCY8ABCs. 3a pe3yibmamami O0CHLONCeHHS, MPAOUYiiHi Memoou
@izuunol peabinimayii ma memoo bobam-mepanii maiomo icmomuutl naus na kpogomix I'M eeno3HuMU CYTUHAMU.

Kmiouosi cnosa: mparnckpanianehuti donnep, bobam-mepanis, cyOunu 207106H020 MO3KY, Kpogoobie, yepeOpaibHuil
napaniy.

Bumanuii Kawyoa, boycena Byxosey. Ilokazamenu uzmeHeHUil M03208020 KPOGOMOKA 8 8EHO3HBIX COCYOAX
demeii, ponvnvix JIII, ¢ Kypce chusuueckoil peadunumauuu c_ucnonv3osanuem memoda bodam-mepanuu. B
cmamuve UCCAeOVIOMCs 6lusiHue mpanckpanuanvroi oonniepoepaguu (TKAT) na cocyowr eonosnozo moszea (I'M) 6
Kypce gusuueckoll peaburumayuu ¢ Ucnoab3osanuem memooa boobam-mepanuu. TKI[I siensemcsi 0OHum u3 6edyujux
UHHOBAYUOHHBIX MEMO008 OUACHOCHIUKY 3a00NIC8AHULL YEHMPATILHOU HEPEHOU CUCIEMbL, UCHOIL3YEeMbIX 8 KOMNJIEKCe C OpyeUMU
Memooamu  UHCIPYMEHMATILHOU  OUASHOCMUKY, MaKumMu Kak aaexmpoonyeganoepapus (O9I), macnummo-pe3onanchas
mepanusi (MPT) u op. Cywecmeennoe 3nauenue npuoaemcs pesyimomamam TK/I cocydoe I'M 6 Ouacnocmuxe npuuun
HEeBPOTIOSULECKUX HapyweHuti npu demckom yepedpamvom napamude (J[L[T1). Aemopwl, Komopble ucciedosai HeuposU3yaiu3ayuio
nogpedicoenuti I'M demeit ¢ /LI, nokazami, umo KOpKOBO-NOOKOPKOBAs. ampodust A6I8emcst CleOCmeuemM apmepuaibHo-
ULEMUYECKO20, 4 NEPUBCHMPUKYSIPHASL — BEHO3HO-2eMOPPASUYECKO20 NOPAdICeHUs, U ONpeOdelulu, 4mo CcoCyoucmoie
nopaxcenusi I'M npusoosm xk JII1. Cpeou cywecmsyougux UHHOBAYUOHHBIX U POEeKMUGHBIX Memo008 Pu3uLecKol
peabunumayuu ommeyaemcs bobam-mepanus, 00HaKo HAYUHO 0OOCHOBAHHDBIX, PE3YILIMAMOE CEUOCMENbCEYIOUUX O
ee GMUAHUU HA NCUXOMOMOPHoe passumue demetl ¢ nopaxcenusmu L[HC, a umenno ¢ JIII, nedocmamouno, a ee
GIUSIHUE HA MO32080U KPOBOMOK 806Ce He Uccaedosanocs. 1o pesyibmamam ucciedosanus, mpaouyuoHHvle Memoobl
Qusuyeckoil peaburumayuu u memoo bobam-mepanuu oxasviearom cywecmeennoe enusHue Ha kpoeomox I'M no
BEHO3HBIM COCYOUM.

Knrwouesvle cnoea: mpanckpanuanvhas oonniep, bobam-mepanus, cocyovl 201061020 mo3ea, Kposoobpaujenue,
yepebpanbHbill NApaIUY.




