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OCOBJIUBOCTI JIATHOCTHKH CITACTHYHHUX M’S3IB Y JITEH PAHHbOT O
BIKY 3 IEHTPA/IBHUMMH ITAPE3AMH

Mora M. JI.
Kanouoam neoazozivHux Hayk,
0oKmopanm Kagheopu opmoneoazoziki, opmoncixonozii i peaoiniimonocii
Hauionanvnozo neoazoziunozo ynieepcumemy im. M. I1. /l[pazomanosa
VY crarTi po3riIIHYTO OCHOBHI METOAM A1arHOCTYBAaHHS HAsIBHOCTI CHACTUKH B M'si3ax
Tysy0a 1 KIHI[IBOK, @ TAKOX CTYIEHs 11 BUPaXEHOCTI B Tiil M 1HIIIN M's130B01 rpyni. CrioyaTky

OyJi0 TIpoaHaIi30BaHO OCHOBHI Cy4YacHI MEIWYHI METOAW BU3HAYEHHS CTYINEHS CIACTUYHOIO



Haykogi 3anucku kadenpu neparoriku Bumyck 44, 2019

CTaHy M's3iB BiJl JOCTaTHBO cy0’ekTHBHEX (3a mkanow EmBopra) (Modified Ashworth Scale
for Grading Spasticity), konm miarHOCT caM Mae BiIUyTH CTYIiHb M’SI30BOTO OIOPY MpH
BUKOHAHHI PYXIB Mali€eHTOM (110 MOKE BapilOBaTH OLIHKY B JOCTaTHbO IIUPOKOMY Jiaria3oH1
0COOMCTHX BINYYTTIB) 0 I1HCTPYMEHTAIBHUX, amapaTypHUX, 3aCHOBAaHMX Ha BUKOPHCTAHHI
TeXHIYHUX OpuctpoiB. [lepm 3a Bce 1e cTOCyeThes croco0y M’s30BOi TOHOMETpii, siKa 3a
OPUHIIMIIOM Jii TOHOMETpa MIAPO3AUIAETHCA HA JIBa BUJU: CTaTUYHY Ta JUHAMIYHY.
Po3risHyTO TakoX MOXKIUBOCTI BITHOCHO CKJIQJHOI 3 TEXHIYHOI TOYKH 30pY M S30BOT
enexkTpomiorpadii 3a JomoMororw  choemiaibHoro wmiorpadga «Miakoma». IlokazaHa
TpaHcopmarliss METOAIB 1arHOCTYBaHHSI M’ SI30BOi CIACTHMYHOCTI BiJI CYTO MEIUYHUX,
HEJIOCTYIHUX JIJIs1 OUIBIIOCTI MEeAaroriB METO1B, JO OLIbII MPUHHATHUX B MACOBIN MpPaKTHIII
JOWIKUTbHUX TEAAaroriuHuX 1 peabumiTaliiHuX ycTaHoB. MaeTbcsi Ha yBa3l METOJMKa
MaHyaJbHOTO M’SI30BOIO TECTYBAHHS 3a METOAOM Maibharii. 3a 1i JTONOMOrow poOUTHCA
OIIHKAa CIPOMOXKHOCTI M’SI3y pearyBaTd 30UIbIICHHSM 30y/KEHHS Ha PpO3TATYBAaHHS ii
OproIIKa, M0 TaKOX MOTpedye creniaibHUX MpodeciftHMX MEIUYHUX HaBUYOK. /[0 TOTro XK 1Mo
BIIHOIIEHHIO JI0 JITEHd PaHHBOTO BIKY 31 CHACTUYHMMHU (popmMaMu mapesiB BCl LI MEAMYHI
TEXHIKHM MIIXOJATh JIUIIE YaCTKOBO MPH OpraHi3ailli BIAMOBIIHUX OCOOJMUBUX yMOB. biibi
MPUBA0JIMBUMU BUIJISAAIOTH OMMCOBI IFPOB1 METOIUKH, 3 SKUMHU 3MOKE MPALIOBATH HE TIIbKU
MIATOTOBJICHUHN (haxiBeIb-MEIUK, a W IeNaroriyHuil TpaIrliBHUK, a TaKOXX OaTbKH JITCH.
Hacammepen 1ie BIIHOCHTBCSA 10 aBTOPCHKUX TeAaroriyHux TecTiB M. €dumMenka, o
MpPU3HAYEH1 JJI1 BUSABJICHHS OCOOJMBOCTEH TOHYCY M’S31B SIK Y BEpPXHIX, TaK 1 B HUXKHIX
KIHI[IBKaX MAaJIFOKIB 3a JIOTIOMOT'OIO JOCTYITHHUX PYXOBO-ITPOBHX 3aBllaHb, JI0 SKUX JITH
CTaBJIATHCS TMO3UTHUBHO. lIpencTaBieHa ymoCKOHallEHA METOJWKAa TOHIYHOI J1arHOCTUKH
M'A31B, L0 Mpolnuia amnpoOalid B MPaKTULl KOPEKUIHHOrO (I3MYHOTO BUXOBAHHS
JOMIKUTHHST 3 TIOPYIICHHSIMHU OTIOPHO-PYXOBOTO amapary.

VY crarti Oyna 3poOiieHa crnpoOa MOUTyKYy ONTHMAJIIBHUX BapiaHTIB J1arHOCTYBaHHS
MaTOJIOTTYHOTO TIMEPTOHYCY M'S31B Y JIITEH paHHBOTO BIKY 13 CIACTUYHUMHU (pOpMaMHU Mape3iB
SK 32 JIOTIOMOTOI0 MEIUYHHUX 1HCTPYMEHTAILHUX METO/IIB, TaK 1 BUKOPUCTOBYIOYH MOTEHITIAI

MeJaroriyHoi METOANKHY IFPOBOTO TECTYBAaHHS JITEH.



Haykosi 3anucku xadenpu neparoriku Bumyck 44, 2019

Kiro4oBi cioBa: cnacTUYHICTb, TIMEPTOHYC, M1arHOCTUKA, LIEHTPAJbHI Mape3u, IITH

PaHHBOTO BIKY, I'POBI TECTH.

OCOBEHHOCTH JJUATHOCTHKH CHACTUYHOCTH MBI Y JETEA
PAHHEI'O BO3PACTA C HEHTPAJIbHBIMU ITAPE3AMMU
Moza H. /1.
KaHouoam neoazozuyeckux Hayk,

0oKkmopanm Kagheopst 0pmoneoazoZuKu, OPMONCUXO0JI02UU U PeadunumonoZuu

Hayuonanvnozo neoazocuueckozo ynueepcumema um. M. I1. /I[pazomanosa
B crtaThe paccMOTpeHbl OCHOBHBIE METOJbI JUArHOCTUPOBAHUS HAJIMYWU CHACTUKHU B
MBIIIIAX TYJOBUILA U KOHEYHOCTEH, a TAKXKE CTEIECHH €€ BBIPAXKECHHOCTH B TOW WM HHOU
MbllieyHOM  rpynmbl. CHavana ObUIM  MPOAHAJIU3UPOBAHBI OCHOBHBIE COBPEMEHHBIC
MEJIUIMHCKUE METOJbl OINPEACICHUS CTENEHH CHACTHYECKOTO COCTOSIHUSI MBIIIL OT
J0CTaTOYHO CyOBeKTUBHBIX (1m0 mmikane DmBopT) (Modified Ashworth Scale for Grading
Spasticity), korjga JuarHocT caM JOJDKEH TIOYyBCTBOBAaTh CTEMEHb  MBIIIEYHOTO
COMPOTHUBJICHUS NP BBHIMOIHEHUU JBUXKEHUN MAIIUEHTOM (YTO MOXET BapbUPOBAThH OIICHKY B
JIOCTATOYHO IIUPOKOM JHANa30He JIMYHBIX OIIYIIEHUM B UHCTPYMEHTAIBHBIX, alnapaTypHbIX,
OCHOBaHHBIX Ha HCHOJIb30BAHUM TEXHUYECKHX YCTpoHcTB. lIpexne Bcero 3To Kacaercs
croco0a MBIIIEYHOW TOHOMETPUH, KOTOpas IO TPUHIUIY JEWCTBUS TOHOMETpa
nojApa3JesieTcss Ha JBa BHUJA: CTAaTUYECKYI0 M JUHAMUYECKYH. PaccMOTpeHbl Takxke
BO3MOKHOCTH OTHOCHUTEIJIBHO CJIO)KHOM II0 TEXHUYECKOM C TOYKM 3PEHUS MBIIMICYHOU
aNeKTpoMUuorpaduu C TOMOIIBID croeruaibHoro Muorpadgel  «Muakomay. Ilokazana
TpaHcpopmarusi METOJAOB TUATHOCTUKU MBIIIEUHONW CHMACTUYHOCTU OT YHUCTO MEIUIIMHCKHX,
HEJIOCTYITHBIX JUIsi OOJIBIIMHCTBA TIE€IarorOB METOJIOB, K 0oJiee TMPHEMIIEMBIX B MacCOBOM
MPAKTUKE JOLIKOJbHBIX MEJarorMueCKuX W peaOUIMTAlMOHHBIX Y4pexaeHuil. MMeeTcs B
BHJy METOJIMKAa MaHyaJlbHOT'O MBIIIEYHOTO TECTHUPOBAHUS MO Meroay nanbmanuu. C ee
MOMOIIIbI0 TPOU3BOJIUTCSA OIIEHKAa CIOCOOHOCTH MBIl PEAarupoBaTh YBEIMYCHHEM

BO3OYXKJIEHUsI Ha pacTsHDKEHHE ee  Oprolika, 4To Takxke TpeOyeT cheruaibHbIX
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MpO(eCCUOHATIBHBIX METUITMHCKUX HaBHIKOB. K TOMy k€ 1O OTHOIIEHHUIO K JETSM PaHHETO
BO3pacTa CO CHAaCTHYECKUMHU (popmMaMu Mape30B BCE 3TH MEIUIIMHCKHAE TEXHUKU MOAXOMST
TOJIKO YaCTUYHO TMIPU OpraHu3alldd COOTBETCTBYIOIIMX OCOOBIX ycloBud. bonee
MIPUBJICKATEILHBIMH BBITIISIAT OMUCAHUIO HTPOBBIC METOJUKH, C KOTOPBIMH CMOKET paboTaTh
HE TOJBKO MOATOTOBJICHHBIA CHEIUAINCT-MEIMK, HO U MeJIarornyeckuii pabOTHUK, a TaKKe
poautenu aeteil. IIpexnae Bcero, 3TO OTHOCHUTCS K ABTOPCKMM MEAArOTMYECKUX TECTOB
H. H. E¢umenko, mpenHazHadeHHBIC [JIs BBISBICHUS OCOOCHHOCTEH TOHYCa MBI KaK B
BEPXHUX, TaK U B HWKHHX KOHEYHOCTSX MAaJbIIICH C MOMOIIBI) JOCTYIHBIX JIBUTATEIIBHO-
WTPOBBIX  3aJa4, K KOTOPBIM JETH OTHOCATCA moyoxutenabHo. [IpeacraBiena
YCOBEPIIIEHCTBOBAHHAS METOJIMKA TOHWYECKOW JUArHOCTHKHA MBIIIL, KOTOpas Mpouuia
anpofaiuio B NPAKTUKE KOPPEKUHUOHHOTO (DHU3MYECKOTO BOCHHUTAHUS JOIIKOJIHLHUKOB C
HApYLICHUSIMU OTIOPHO-/IBUTATEIIBHOTO armnapara.

B crarbe Obla cjenana momneITKa MoucKa ONTUMAIbHBIX BAPUAHTOB JUATHOCTUPOBAHUS
[aTOJIOTUYECKOTO THUIEPTOHYCAa MBI y JETEHd pPaHHEro BO3pacTta CO CIIACTUYECKUMHU
dbopMaMu Mape30B KaK C MOMOIIBI0O MEIMIIMHCKUX HHCTPYMEHTAJIbHBIX METOJIOB, TaK U
HCIOJIb3YS IIOTEHIHUAII I1IE€AArOTUYECKOW METOAUKHU UTPOBOTO TECTUPOBAHUS JIETEH.

KiwueBble ¢j10Ba. CHAaCTUYHOCTh, THUIIEPTOHYC, JWATHOCTHUKA, TOHOMETpPHS,

OCHTPAJIBHBIC I1IapPC3bI, ACTU PAHHCTO BO3pacCTa, UT'POBOC TCCTUPOBAHHC.

PECULIARITIES OF DIAGNOSTICS OF MUSCLE SPASTICITY IN
CHILDREN OF EARLY AGE WITH CENTRAL PARES
Moga N. D.
Candidate of Pedagogical Sciences,
doctoral student of the Department of Orthopedagogy, Rehabilitation and
Orthopsychology of M.P. Dragomanov Kiev National State Pedagogical University

The article describes the main methods of diagnosing the presence of spasticity in the
muscles of the trunk and limbs, as well as the degree of its severity in a particular muscle

group. First, the main modern medical methods for determining the degree of spasticity of
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muscles from fairly subjective (on the Ashworth scale) (Modified Ashworth Scale for Grading
Spasticity) were analyzed, when the diagnostician himself should feel the degree of muscular
resistance when the patient performs the movements (which can vary in a fairly wide range).
personal sensations) in instrumental, instrumental, based on the use of technical devices. First
of all, it concerns the method of muscle tonometry, which, according to the principle of action
of the tonometer, is divided into two types: static and dynamic. The possibilities of muscular
electromyography, which is relatively difficult from a technical point of view, were also
considered using the special “Miakoma” myograph. The transformation of methods for
diagnosing muscle spasticity from purely medical methods that are inaccessible to most
teachers to more acceptable in mass practice pre-school pedagogical and rehabilitation
institutions is shown. This refers to the method of manual muscle testing by the method of
palpation. It is used to evaluate the ability of a muscle to respond by increasing excitation to
stretching its abdomen, which also requires special medical professional skills. In addition, in
relation to young children with spastic forms of paresis, all these medical techniques are only
partially suitable for organizing the relevant special conditions. The description of game
techniques looks more attractive, with which not only a trained medical specialist can work,
but also a pedagogical worker, as well as parents of children. First of all, this refers to the
author's pedagogical tests of N. N. Efimenko, designed to identify the features of muscle tone
in both the upper and lower extremities of children with the help of available motor-game
tasks, to which children are positive. An improved method of tonic muscle diagnostics is
presented, tested in the practice of remedial physical education of preschoolers with disorders
of the musculoskeletal system.

In the article, an attempt was made to search for optimal options for diagnosing
pathological muscle hypertonia in young children with spastic forms of paresis, both using
medical instrumental methods and using the potential of pedagogical methods of game testing
of children

Key words: spasticity, hypertonus, diagnostics, tonometry, central paresis, children of

early age, game testing.
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The article describes the main methods of diagnosing the presence of spasticity in torso
muscles and limbs, as well as the degree of its severity in a particular muscle group. First, the
main modern medical methods were analyzed for determining the muscles spasticity degree
from enough subjective (Modified Ashworth Scale for Grading Spasticity), when the
diagnostician himself should feel the degree of muscular resistance when the patient performs
the movements (which can vary the evaluation in a fairly wide range of personal sensations)
till instrumental, based on the use of technical devices. First of all, it concerns the method of
muscle tonometry, which, according to the principle of tonometer functioning, is divided into
two types: static and dynamic. The possibilities of muscular electromyography, which is
relatively difficult from a technical point of view, were also considered using the special
“Miakoma” myograph. The methods transformation for diagnosing muscle spasticity from
purely medical methods that are inaccessible to most teachers to more acceptable in mass
practice pre-school pedagogical and rehabilitation institutions is shown. This refers to the
method of manual muscle testing by the palpation method. It is used to evaluate the ability of
a muscle to respond by increasing excitation to stretching its abdomen, which also requires
special medical professional skills. In addition, in relation to early age children with spastic
forms of paresis, all these medical techniques are only partially suitable for organizing the
relevant special conditions. The description game techniques looks more attractive, with
which not only a trained medical specialist can work, but also a pedagogical worker, as well as
parents of children. First of all, this refers to the author's pedagogical tests of N. N. Efimenko,
designed to identify the features of muscle tone in both the upper and lower limbs of children
with the help of available motor-game tasks, to which children are positive. An improved
method of tonic muscle diagnostics is presented, tested in the practice of remedial physical
education of preschoolers with disorders of the musculoskeletal system.

In the article, an attempt was made to search for optimal options for diagnosing
pathological muscle hypertonia in early age children with spastic forms of paresis, both using
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medical instrumental methods and using the potential of pedagogical methods of children
game testing.

Key words: spasticity, hypertonus, diagnostics, tonometry, central paresis, early age
children, game testing.

The classical definition of spasticity was given by J. Lance [8] in 1980: "Spasticity is a
motor impairment that is the part of the syndrome of upper motor neuron failure, characterized
by a rate-dependent increase in muscle tone and accompanied by an increase in tendon
reflexes as a result of hyperexcitability of stretch receptors.”

To assess the level of spasticity, there is a number of medical and pedagogical
techniques: from relatively complicated-to-perform classical instrumental electromyography
and tonometry (in various modifications) to the use of simpler and more accessible subjective
methods of diagnosis in the form of all sorts of scales or visual-palpatory methods.

Since we are interested in the possibilities of corrective physical education of young
children with spastic forms of motor impairments, the aim of this article is to search for
optimal options for diagnosing the degree of spasticity of various muscle groups in this group
of children for more objective planning and subsequent estimation of effectiveness of
corrective measures being implemented.

Among the special scales used, the most common is the modified Ashworth Spasticity
Scale (Modified Ashworth Scale for Grading Spasticity) [5]:

0 — muscle tone is normal;

1 — muscle tone is slightly increased and manifests itself on initial stages of tension with
rapid relief;

1-a — a slight increase in muscle tone, which is manifested in a smaller part of the total
number of passive movements;

2 — tone is increased moderately throughout the entire passive movement, at this, it is
carried out without difficulty;

3 — tone increased significantly, there are difficulties in the process of passive

movements;
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4 — part of the limb affected by paresis, neither fully bend, nor unbend.

There is a significant moment of subjectivity in definition in the proposed version of
determining the degree of spasticity of muscles. We agree with the position of a number of
specialists that "...subjective estimation of muscle tone, as well as MFG, is a cumulative
Impression obtained on the basis of a number of factors that are difficult to take into account:
condition of the skin, subcutaneous tissue, muscle elasticity, its reaction to palpation, the
ability of the patient to relax, etc. Naturally, the experience of the researcher of this process is
a significant factor. The listed features of kinesthetic tonometry, being valuable in certain
conditions, create considerable difficulties in comparative estimation of the studied parameter,
allowing for broad possibilities for different interpretations.

The existing objective methods of tonometry (highlighted by me — N. D.) can be divided
into two groups: static and dynamic ones. All devices for these purposes allow deforming the
muscle and measuring the deformation index. Static tonometers cause a muscle to flex under
own weight, and spring ones — with the help of force of the spring.

Electromyography (highlighted by me — N. D.) reflects the essence of the phenomenon
studied more accurately than tonometry by the named methods, but it is technically and
methodically more complicated.

Myotonometry with devices of various designs and comparison with the data of
Kinesthetic tonometry are impossible for one significant reason: The instrumental method
allows one single indicator to be recorded — deformation of the muscle. Even the registration
of this indicator at short intervals (myotonography) can not be considered adequate to the goal
set" [6, p. 12].

Very common today is the method of manual muscle testing [1, 2, 3]. It is well known
that impairments of the nervous system, as well as functioning of the supporting-motor
apparatus, can be functional (reversible) and/or organic. The functional nature of impairments
of the nervous system manifests itself in its inadequate response to following five tasks, and
manifests itself during following development stages of functional tension or functional

insufficiency:
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1.  Adequate perception of signals from ecteroceptors, proprioceptors and
intraceptors.

2.  Transfer of impulse to the spinal cord.

3. Sorting information.

4, Quick response through efferent fibers in case of acute need: mechanical (muscle
contraction), chemical (delivery of nutrients) and energy (the amount of ATP required),
inclusion of the meridian system.

5. Delivery of information to the upper nervous system.

6. Receiving signals from the overlaying departments and ensuring the
implementation of a specific movement.

To solve each of the tasks posed, it is necessary to have certain conditions:

1. Adequate perception of signals from ecteroceptors, proprioceptors and intraceptors:

1.1. Absence of additional irritations in surrounding tissues (trigger zones in the venter of
the muscle, its tendons, presence of a scar on the skin).

1.2. The presence of viscerospasm on internal organs.

2. Transfer of impulse to the brain.

3. Quick response through efferent fibers in case of acute need: mechanical (muscle
contraction), chemical (delivery of nutrients) and energy (the amount of ATP required),
engagement of the meridian system.

3.1. The ability of a particular muscle to respond an incoming signal.

3.1.1. Muscle excitability when polarization changes.

3.1.2. Increased muscle excitability in response to stretching of its venter, a decrease in
its excitability in response to stretching of the muscle tendon.

3.2.1. Coordination of muscle contraction between muscles-antagonists.

3.2.2. Increased muscle excitability in response to stretching of muscle-antagonist, a
decrease in its excitability in response to stretching of the venter of the muscle-antagonist.

4. Receiving signals from the overlaying departments and ensuring the reply via

implementation of a specific movement.
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If all these conditions are met, then the muscle is normotensic. If the muscle does not
reduce its excitability in response to inhibitory stimulation, then it is considered hypertensive.

From these positions, the change in muscle tone is an indicator of functional disorders of
a body at different levels of formation of neurological disorganization and a provoker of
painful muscle syndromes in different regions of the spine and limbs due to their
compensatory biomechanical overload...

Muscle testing is an assessment of ability of muscles to respond by increasing
excitation by stretching its venter, i. e. analysis of functional state of the tone and strength
of the muscle being studied (highlighted by me — N. D.).

For this, it is important:

1. "To create conditions, under which power and tone increase in muscle: it is
Important to make an isometric contraction of the muscle being studied and perform a
movement in which the studied muscle is an agonist.

In addition, it is necessary to exclude the influence of other muscles. For this, it is
important to perform the initial position correctly, in which muscle fibers are located along the
line of contraction, which makes it possible to complete it with little effort (excluding the
engagement of synergists).

2. Correctly assess the strength and tone of the muscle in the form of an increase in
strength in 2 to 3 seconds after the onset of isometric muscle contraction due to engage of
myotactic reflex "[3, p. 4 - 5].

It is clear that the full implementation of manual muscle testing of early age children will
be significantly hampered by a rather complicated procedure that requires a high specialized
medical qualification of the diagnostician, due to early age children inability to perform the
adult's instructions to the necessary extent. It is necessary to somewhat simplify the diagnostic
procedure without losing the informative value of tests.

Interesting in this regard are the author’s neuro-pedagogical tests for revealing features
of muscle tone performed in the form of gaming tasks in the passive-static position [4] — here
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a child does not need to do anything functionally, and if the movement itself is provided, then
it shall be passive, with the help of an adult.

Test "Aircraft Inspection: the subject is asked to reproduce the airplane standing at an
airfield while being inspected by a mechanic. From the initial normal standing position, hands
should be spread to the sides horizontally, stretched and turned palms up. The angle in the
elbow joint is estimated. If it 1s less than 180° degrees, this indicates the presence of flexural
tension in the elbow joint, most likely caused by increased tone of flexor muscles of the
forearm.

Test "Flower": from the initial position, sitting on the growth chair (when the thigh and
the shin form a right angle between each other), the subject should put his hand on the elbow
placing the forearm strictly vertically, the wrist should be as relaxed as possible. Thus, the
hand imitates the form of a flower. If the wrist does not reach the level of the horizon in the
free passive position, but is slightly or noticeably raised above the horizontal line resembling
the "pioneer salute™, one can speak of the presence of unnatural hypertone of extensor muscles
of the hand, i.e. about spasticity.

Test "Seagull over the boat." From the initial position, sitting on the growth chair or
standing, the subject alternately takes each of his hands to the side horizontally, maximally
straightening out, straining wrists and pinched fingers.
Normally, a wrist should resemble a boat in shape. The wrist shape is estimated in a tensed
state: if it does not have a moderate natural concavity (cavus) — presence of hypertension of
muscles and ligaments of wrists should be assumed.

Tesl "Thumb up!" being in a convenient starting position, bend a hand in front of you
and show the traditional "thumb up" sign with your thumb, when four small fingers are
compressed into a fist, and the big one is pulled vertically upwards in a tensioned state. The
shape of the thumb and its location regarding the vertical are evaluated. If there is no natural
cavus in the thumb and it is tilted forward along the arm from the vertical line, there is a high
probability of tension in its joints caused by the hypertone of corresponding muscles.
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Test "Clock": from the initial position of the subject, lying the back in a relaxed state,
the diagnostician fixes one of his straightened legs with his hips, and the other one tries to take
aside to the maximum possible position gradually, slightly shaking. This is reminiscent of
movement of pointers on the clock face. The angle of the leg taken aside is estimated. If taking
aside is difficult and does not exceed 50°, and also causes the subject to feel painfully, this is
an indicator of abduction limitation of the thigh due to hypertone of the corresponding muscle
group.

Test "Froglet": from the initial position of the subject, lying on the back, legs are bent in
knees and hip joints, the diagnostician tries cautiously, slightly shaking, to stretch them aside
as much as possible until appearance of persistent pain. To fix legs in a stable bent position,
you can support feet of the subject child with your knees. Stretching rate of legs is estimated.
If thighs are spread with difficulty at a common angle not exceeding 90° and the subject feels
pain, this indicates limitation of this function due to hypertone of the corresponding muscle
group.

Test "Sentry": the subject is invited to stand on the dais for example, on a wooden cube
at "attention™ and strain the whole body and legs (like a sentry's honor guard). Pay attention to
the shape of legs in knee joints. If legs are slightly bent (i.e., do not straighten at knees
completely), this is a sign of flexion tension in legs due to hypertone of corresponding muscle
groups.

Test "Pennon™: in the initial position of the subject lying on his stomach, alternately
bend a leg in knee to a vertical position of the shin, then passively carry out the maximum
possible back folding of the foot (with the help of hands of a diagnostician). The leg in this
pose resembles a pennon. The angle formed by foot and shank is estimated: if it is more than
60° — it should be a question of stiffness in this ankle joint due to hypertone muscles that
perform plantar flexion of the foot.

Certainly, the recommended author's neuro-pedagogical tests are quite suitable for
diagnosing the degree of spasticity in young children with central paresis, but they do not
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carry any gradation of the degree of spasticity, more precisely, it (this gradation) is subjective
enough and depends on sensory features of a diagnostician.

In connection to this, a modified method for assessing muscle tone in children, which
Is deserves attention in the mainstream of our study, is presented [7]: "A way of assessing
muscle tone in preschool children. In the method for assessing muscle tone in children by
examining and visual-palpatory estimation, according to a useful model, the estimation of
muscle tone of body parts is performed based on determination of the amplitude of passive
movements using a goniometer, the degree of tensile strength and also elasticity of muscles at
rest; after determining these characteristics, a corresponding score from "-3" to "3" is assigned
for each part of the body to be evaluated for subsequent estimation of muscle tone on the
profile.

The essence of the method is that the estimation of muscle tone in children is carried out
by examining estimation of the amplitude of passive movements, the degree of tensile
strength, and also the elasticity of muscles in a relaxed state for muscles of anterior and
posterior surfaces of right and left halves of the trunk and extremities. The received
estimations are recorded in the appropriate minutes, in which the muscle tone in each of
studied muscle groups is estimated in accordance with the developed scale:

»  the norm is normal muscle tone (normotone);

»  minor violations of muscle tone (by hyper- and hypotype);

> moderate violations of muscle tone (by hyper- and hypotype);

»  pronounced violations of muscle tone (by hyper- and hypotype).

All included protocol estimates constitute the profile of muscle tone and give a
comprehensive picture of its distribution, which is the basis for further remedial and
rehabilitation measures.

The method is performed as follows. The study of muscle tone of a child is carried out
from the top down, according to the principle of "from head to toes". The muscle tone is
examined alternately as follows: neck, upper limbs, chest, stomach, back and lower limbs. The

basis of criteria for evaluating the muscle tone, is comprised via several characteristics taking
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into account the amplitude of passive movements, which is investigated using a goniometer,
the degree of tensile strength and also the elasticity of muscles in a relaxed state. Results of
the study are recorded in the appropriate protocol, in which muscle tone in each of the studied
muscle groups is evaluated in accordance with the scale of muscular tone estimations

developed by us (Table 1).

Table 1.
Estimatio
Features of muscle tone
n scale
"-3" pronounced muscular hypotension
n-2" moderate pronounced muscular hypotension
"1 insignificantly pronounced muscular hypotension
"0" normal muscle tone
"+1" insignificantly pronounced muscular hypertension
"+2" moderately pronounced muscular hypertension
"+3" pronounced muscular hypertension

An attractive aspect of this technique is its relative simplicity and accessibility, which
allows teachers and physicians to diagnose the tone state of muscles at preschool educational
institutions and specialized rehabilitation centers for subsequent planning of necessary
corrective measures.

In the method of assessing muscle tone in children in practical diagnostics mentioned
above, we found a significant drawback — the impossibility of a finer differentiation of the
degree of spasticity from one or another side of the child's body in regard to symmetry-
asymmetry. For example, there is a moderately pronounced muscular hypertone in both upper
limbs. But even visually it is noticeable that it is expressed more significantly in the right
hand. According to the described method, the same value of "+2" should be entered into the
minutes for diagnosing the tone of flexor muscles of the forearm on the left and the right hand

as well. In our opinion, this technique can be improved by applying even finer differentiation
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within each of the proposed gradations by using additional "-" (in case of muscle hypotension)
and "+" (in case of muscle hypertension). We can traditionally introduce three more
gradations of asymmetry: +2+, +2++, +2+++, which will correspond to insignificant,
moderate and severe asymmetry of muscular hypertension within the framework of
description of features of muscle tone presented in the original table.

Concluding a brief analysis of main methods of studying muscle tone (spasticity), we
should formulate preliminary conclusions:

1.  Today there are various methods for studying features of muscle tone in children
and adults, ranging from simple visual-palpatory tests to complex medical hardware studies.
All of them give a fairly accurate picture of the tone state of muscles, including spasticity. But,
first of them are based to a large extent on subjective perception of the degree of elasticity
(tension) of muscles and can depend on many aspects of the study, which somewhat reduce
their accuracy and objectivity. Hardware techniques (myography) are very accurate and
objective, but are relatively expensive and unavailable for diagnosing muscle tone in pre-
school educational institutions.

2. A compromise between availability of muscle tone research and their objectivity
can be found in integration (unification) of elements of visual-palpatory diagnostic methods
with fairly simple and accessible hardware techniques. So, for example, carrying out the
author's neuro-pedagogical, pedagogical tests will allow a child to relocate the survey
procedure quite comfortably as it is performed on a positive emotional-playing background in
the form of imaginative tasks-exercises. The degree of spasticity can be determined on the
Ashworth scale. But the objective change in spastic muscles due to use of means of
correctional physical education can be estimated fairly simple, but at the same time exact
method of hardware tonometry based on the use of a mechanical or electronic-mechanical
tonometer.

Prospects for research in this area are in the field of practical connection of these three
components in a real diagnostic process and development of an appropriate integrated

methodology with the required form of documentation.
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