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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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PHYSICAL TRAINING IN REHABILITATION OF 10-13 YEARS OLD CHILDREN
WITH FRACTURES OF BONES OF THE LOWER THIRD OF FOREARM

!Gumenyuk S., 'HrubarI., *Hrubar Y., 'Hrabyk N., 'Saprun S.

'V, Hnatyuk Ternopil National Pedagogical University; °I. Horbachevsky Ternopil National Medical University, Ukraine

Among the causes of deterioration of younger generations’
health distinguish, first af all, continuos environmental pollu-
tion, growing level of children’s injures, imperfection of the
health system, hypodinamia, economical and social crises [4,9],
«Indicators of traumatic and orthopedic care to the population of
Ukraine» (2010-2015).

The high level of traumatism, the 25-30% of which falls on
the children’s age, unsatisfactory results of treatment, including
rehabilitation, lead to the fact that from 18 to 40% of children,
which got injures of the musculoskeletal system (MSS), become
disabled people. At the same time disablement from injures in
the general structure ranks the third place [1,15].

The circumstances of injures occurrence in childhood, as
studies showed [7,17], differ significantly from those in which
adults can be injured. They, usually, appear during a game and
to a greater extent than adults, related to the level of education,
age and individual psychological characteristics of children,
conditions of their life. The analysis of circumstamces of chil-
dren’s injures shows, that traumatism on 82,5% depends on the
so-called «traumatic dangerous object», that is a child, and only
on 17,5% from «traumatic dangerous situations» [2,5,11].

Choosing of problems, related with treatment of the conse-
quences of injuries of skeleton system and physical rehabilita-
tion of injured, devoted their researches [6,8,12,16]. However,
the most of these works are done on the continent of the work-
ing-age population, and just the works [3,13,14] are devoted to
the general problems of children’s traumatism and the ways of
its prevention.

At the same time, factors of the risk of injuries in childhood
are insufficiently studied, there are no programs of physical re-
habilitation after injuries of MSS.
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The real improvement of the situation is possible, on the one
hand, due to increasing resistance of the organism to adverse
environmental factors through purposeful physical training, on
the other hand — through the analysis of causes and factors of
risk factors of getting children’s injures and creation of compre-
hensive preventive measures and programs of physical rehabili-
tation on this basis for using them in medical and educational
institutions and for individual application.

Thus, the relevance of the study is determined by the extent of
children’s traumatism, negative socio-physiological influence of
injure on the future development and livelihoods of the person,
insufficient elaborated ways of prevention of children’s injuries
and physical rehabilitation programs in modern conditions. The
purpose of research is to identify causes of occurrence children
injures, to develop and check the efficiency of the physical re-
habilitation program on the example of the fractures of bones of
the lower third of forearm.

Material and methods. To solve the problems, the following
research methods have been used: theoretical analysis and gener-
alization of literary sources and retrospective analysis of statistical
materials; pedagogical observations and experiment; medical and
biological (clinical: clarifying of complaints, questioning the pa-
tient, palpation, determination of the amplitude of joint movements,
measurement, determination of functional state of the muscles);
special (method of determining the adaptive capacity of a person
to the probable effect of an extreme factor, X-ray, laboratory re-
searches and consultations of related professionals) and methods
scoring system for evaluating the effectiveness of rehabilitation;
statistic processing of the research results.

Children’s traumatism stays complicated and ultimately un-
resolved problem. Despite the preventive mesures, the level of
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child’s injures remains high. Deficiencies and complications
in the process of treatment, inadequate physical rehabilitation
leads to the fact that disability due to injuries in childhood takes
the third place among the other causes.

In order to establish the fact of receiving injuries at physical
training lessons and to determine the attitude of respondents to
the problem of injuries in the educational process and their level
of knowledge and skills in providing first aid to the victim on the
place of the accident the results of the questioning of physical
training teachers have been analyzed.

It has been determined that 69,5% of respondents during the
lessons of physical training pupils got injuries of MSS. The
level of teachers’ knowledge about first aid in case of fractures
and dislocations should be considered insufficient. Accordingly,
16,7 and 26,4% of respondents could not predict their actions
to provide first aid in such situations, and 15,3% consider it
impossible to avoid injuries at physical training lessons, even
under the conditions of implementation and use of preventive
measures.

The analysis of statistical data about children’s injuries in the
Western regions of Ukraine revealed that, with the stabilization
of the general level of child traumatism, changes in its structure
have been observed over the last five years. Thus, in 2013 the
total level of school injuries in Ukraine was 25,7 cases per 10
000 children, in 2018 it was 29,7 per 10 000 children.

To identify kinds of traumatism, causes, frequencies and lo-
calization of injuries of junior and middle school age children
there have been studied medical cards of patients, which were
treated stationary in the orthopedic-traumatological department
of the Ternopil Regional Communal Children’s Clinical Hospi-
tal and ambulatory cards of children that had MSS injuries and
were treated at the children’s outpatient polyclinic.

The number of school traumatism indices in Ternopil region
is the lowest than in the state in general, that is explained by
a lower total number of children and unfavorable demographic
situation in the region. However, it also has a tendency to in-
crease. Thus, the level of school injuries in the region in 2013
was 9,6 cases per 10 000, and in 2018 it increased to 11,7 cases
per 10 000 children.

In order to detect the structure of traumatism of junior and
middle school age children 484 persons with MSS injuries (348
boys and 136 girls) were examined. The highest number of in-
juries among boys and girls was registered at the age of 10-13
years with a peak of injuries in 12-year-old children. According
to the type of injuries, street and school traumatism predomi-
nated. In this case, boys can be injured on average 2,8 times
more often than girls. The study of the nature of injuries and
the localization of injuries in this group of children have been
found that bone fractures predominated over other injuries, and
the most often were localized in the lower third of forearm.

Of the total number of examined persons 127 children were
injured at school — 86 boys and 41 girls. The most often injuries
appeared after school lessons and at physical training classes.
Having analyzed in detail time and circumstances, in which in-
jury appeared, we have formed three groups of reasons for emer-
gency school injuries: organizational-methodical (45,17%),
sanitary-hygienic (30,75%) and psycho physiological (24,08%).
It gave us opportunity to develop and recommend appropriate
preventive measures for realization at region schools.

In order to set interconnection between the state of health and
the risk of injury, we compared the morphofunctional character-
istics of injured and not injured boys and girls. It has been found
that children with a low strength index have the highest risk
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to get injury: injured boys (IB) — (30,08 — 34,56), injured girls
(IG) — (32,3 — 32,96), with lower than middle Robinson index:
IB (90,49 — 96,28) and IG (92 — 92,54) and middle as for boys
(56,49 — 57,72), and for girls (54,39 — 50,94) life index. This in-
dicates low strength preparedness of injured children, low level
of functioning of their cardiovascular system, and, hence, their
endurance. The reason of this phenomenon, as our observations
have shown, is an insufficient attention to the development of
these qualities in the process of physical training of schoolchil-
dren and absence of system of independent physical exercises.

Results and their discussion. Forming experiment was con-
ducted on the basis of the Ternopil Regional Communal Chil-
dren’s Clinical Hospital and Ternopil secondary schools. It was
attended by 75 children of 12 years age with the fractures of
bones of the lower third of forearm. The experimental group
(EG) included 35 children, which got rehabilitation according
to our physical rehabilitation program. The control group (CG)
included 40 children, which got rehabilitation according to the
traditional methods.

Classes were conducted individually and in a small group
method in stationary conditions of the in-patient department and
the cabinet of medical physical therapy of the Ternopil Regional
Communal Children’s Clinical Hospital. In the process of ex-
periment an observation of the effectiveness of restoration of the
functional state of the children’s injured forearm of the experi-
mental group compared with the control group have been done.

The rehabilitaion program for children with the fractures of
bones of the lower third of forearm, which were treated in con-
servative way, includes three periods (immobilizing, functional,
training). Pathogenetically the immobilizing period we devided
into preparatory, main and final stages, which formed the ba-
sis of the developed and implemented technological scheme for
conducting kinesitherapeutic measures in the physical rehabili-
taion process for children with the fractures of bones of the low-
er third of forearm, and which took into account the individual
characteristics of the child, the type of fracture, the condition of
the injured limb, the presence of attendant diseases (Table 1). On
this basis, general and specific tasks of each period and stage of
physical rehabilitation were also identified.

Prolonged fixation of the upper limb with the fractures of
bones of the lower third of forearm leads, at first, to functional,
after that to morphological changes in tissues. Important is the
fact that during the immobilization period, some muscle groups
are forced to be excluded from work, therefore, after remov-
ing the plaster band, different muscles are in unequal condition.
For this purpose, we offer physical exercises for the recovery of
muscles that undergo significant morphofunctional changes dur-
ing the immobilization period.

Exercise complexes were oriented on a gradual increase in the
amplitude of movements in radio-carpal joint, increasing muscle
strength and prevention of trophic disorders of the injured seg-
ment.

The effectiveness of the experimental program was evaluated
by the results of the analysis of clinical and functional indexes of
the injured segment of children from experimental and control
groups in different terms after the closed reposition of fragments
and fixation of the forearm with a plaster bandage.

An important criterion of evaluation the effectiveness of re-
newing processes at bone fractures is the term consolidation
of bone fragments, such as the fracture knitting determines not
only the transition from immobilization to functional period of
rehabilitation, but also allows to expand the arsenal of rehabili-
tation means.
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Table 1. Technological scheme for conducting kinesitherapeutic measures in the physical rehabilitaion process

for children with the fractures of bones of the lower third of forearm

Periods Stagielzist;)tfizflha- Characteristic of the kinesitherapeutic program
Preparatory part:complex of exercises: GDE and BE —1:1
I stage — prepara- Main part: SE — sending impulses to the traumatized.
tory Duration — 1/3 of total time.
First 1-3 days Final part: GDE and BE — 1:1.Time of training: 7-10 min.
Amount of trainings a day: 2-3 times. Frequency of exercises repetition: 4-6 times
%‘3 11 stage — Preparatory part: complex of exercises: GDE and BE — 1:1
g main Main p?.l’t: SE —25%; GDE and BE — 75%. Duration — 1/3 of total time
S 23 weeks Final part: GDE and BE — 1:1. Time of training: 15-20 min.
g Amount of trainings a day: 3—4 times. Frequency of exercises repetition: 8—10 times.
- 111 stage — . Preparatory part: complgx of er(ercises: GDE zrnd BE - 1:1 . .
final Main part: SE — 25% (introduction of exercises with gradlral loading along the axis of the injured
3-4 days before .segment); GDE and BE — 75%: Duratlorr - 1/3 of a clas§
removing plaster Fl.nzrl part: GDE and.BE —1:1. Time of tralmrrg: 20—25.rr.nn. .
bandage Amount of trainings a day: 3—4 times. Frequency of exercises repetition: 8—10 times.
Pedagogical conversations
Té Preparatory part: complex of exercises: GDE and BE — 2:1
£ Main part: SE and GDE 50%—50%. Duration — 1/2 of a class
2 2,5-4 weeks Final part: BE and GDE — 1:2. Time of training: 25-30 min.
= Amount of trainings a day: 3—4 times. Frequency of repetition: 8—10 times
& After 1.5-2 Exr:rcisejs Qirersted on the elimination of remained effects after the injury suffereri in trle form '
2 months fr;)m the ofa slrght hmrtatroln of moverrlents, reduceri musc':le strelzngth arnd tone?, Children trained in the main
E time of injury medical group with reservations on exercises with weights, in the hinges, stops, pull-ups during
this period

notes: GDE — general developing exercises, SE — special exercises, BE — breathing exercises

Consolidation of bone fragments at the time of removing
plaster bandage occurred in 91,4% of children from EG and in
77,5% of children from CG, slow consolidation have been de-
tected in 8,6% of children from EG and in 22,5% of children
from CG. The reasons of slow consolidation were secondary
displacement of bone fragments that required the repositioning
of fragments and longer fixation with plaster bandage. A month
after the removing plaster bandage a consolidation of the frac-
ture was achieved for all children of the EG, in 7,5% of children
from CG the complete knitting did not happen. 2 months after
the removing plaster bandage in all children from EG and CG
fractures have knitted.

According to the point system of evaluation the results of con-
solidation of bone fragments both in the experimental and in the
control groups of children positive results have been received.
However, the number of children with a slowed consolidation
of the fracture in the EG was 3 times smaller, than in the CG.
Therefore, our proposed program of physical rehabilitation has
a positive effect on the process of forming and modeling of
bone callus, and differentially selected according to periods and
stages of the rehabilitation physical exercises, help to prevent
secondary displacement of bone fragments.

Among the clinical indicators, the pain syndrome was taken
into account, such as it largely determines the functional results
of rehabilitation. Pain in radio-carpal joint, which was becom-
ing stronger because of the moving with low physical activity, at
the time of removing plaster bandage, was found in all children
of EG and CG, and that was assessed by us as unsatisfactory
result. A month after removing plaster bandage and rehabilita-
tion unsatisfactory results in EG were 8,6%, in CG — 17,5%,
satisfactory results have been reached in 40% of children from
EG and 52,5% from CG. At the same time good results have
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been reached in 51,4% of EG and in 30% of CG. 2 months after
the removing plaster bandage in all children of the EG good and
satisfactory results have been achieved, and in CG unsatisfac-
tory result were 7,5%. Thus, the results of the research show
that in the liquidation of pain syndrome classes of physical re-
habilitation program developed by us are more effective, than
traditional ones.

Renewing of the whole amount of movements in joints of
injured segment is not just important indicator rehabilitation
effectiveness, but also determines the functional ability of the
upper limb. Analyzing the dynamics of renewing the amount of
movements of the radio-carpal joint (Fig. 1, 2, 3, 4), we have
found that at the time of removing plaster bandage in EG and
CG of children was observed a significant limitation of all types
of movements. At the same time, it should be noted that the ini-
tial amount of the radio-carpal joints of children from EG was
somewhat higher, than in CG. A month after removing plaster
bandage good results in renewing palmar flexion have been
achieved in 82,8% of children from EG, rear — in y 74,3%, ra-
dio-elbow deviation —in 65,7%, supination and pronation move-
ments — in 68,6%. In CG these indexes were lower and made up
accordingly 65,0, 57,5, 40,0 and 35,0%.

The advantage of effectiveness of experimental program can
be noticed even after 2 months. For all children of EG we have
achieved good and satisfactory results in the renewing of these
types of movements, in CG unsatisfactory results have ranged
from 7,5 to 12,5%. It should be noted that renewing of amplitude
of radio-elbow deviation and supination and pronation movements
during the whole period of rehabilitation have occurred slower in
both groups, but for children from EG these indexes were higher.

The important indicator of renewing function of the injured
limb is functional state of muscles, which we evaluated for their
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Fig. 1. Renewing palmar flexion among children from EG and CG
in the process of rehabilitation
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Fig. 2. Renewing rear flexion among children from EG
and CG in the process of rehabilitation
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Fig. 3. Renewing amplitude of movements of radio-elbow
deviation in EG and CG of children
in the process of rehabilitation

Fig. 4. Renewing amplitude of supination and pronation
movements in EG and CG of children
in the process of rehabilitation

notes: I — at the time of removing plaster bandage; 1l — 1 month after removing plaster bandage,
111 — 2 months after removing plaster bandage

atrophy, strength and tone. At the moment of removing plaster
bandage in all children the results under studied indexes were
unsatisfactory (due to the point assessment system). A month
after removing plaster bandage in 65,7% of children from EG
the perimeter of the upper third of the injured forearm was ap-
proaching indexes healthy one. In 25,7% satisfactory results
have been established, 8,6% were unsatisfactory. During that
time good results in CG have been 52,5%, satisfactory — 32,5%,
and 15,0% of children have got unsatisfactory results.

Good indexes of muscle strength of the injured forearm for
that time have been reached in 71,4% of children from EG and
in 57,5% from CG, satisfactory — accordingly in 20,0 and 25,0%
of children. Unsatisfactory results were in 8,6% of children from
EG and in 17,5% of children from CG.

In the process of permanent monitoring of the renewing in-
dexes of trophic muscles of children of both groups, it has been
found that the slowest renewing has muscle tone. A month later
after removing plaster bandage good results according to that
index have got 62,9% of children from EG and 52,5% of CG,
satisfactory — accordingly 31,4 and 25,0%. Unsatisfactory re-
sults were in 5,7% of children from EG and 22,5% of CG.

2 months later after removing plaster bandage in children of
© GMN

EG there was a positive dynamics according to the renewing
indicators of functional muscles state comparing with CG. The
effectiveness of our program is confirmed by statistically reli-
able results of renewing functional state of the injured forearm
of the children from EG.

At the time of removing plaster bandage according to all in-
dexes of renewing function of the injured segment in all children
of EG and CG were unsatisfactory results of rehabilitation. On
the 15-th day 14,28% of children from EG have got satisfactory
results, in CG — only 2,5%. A month later 91,43% of children
from EG showed good results, satisfactory — 8,57%, unsatis-
factory results were not. In CG these results were, accordingly,
57,50, 30,0 and 12,50%. During 2 months of rehabilitation good
and satisfactory results have been achieved in EG, whereas un-
satisfactory results have got 2,5% of children.

The received data testify that the physical rehabilitation pro-
gram offered by us has shown its effectiveness already during
the first month of training.

Thus, the achieved results of rehabilitation allowed not only
to shorten the terms of treatment for children, but also to provide
optimal conditions for their renewing for full participation in the
process of studying at school and in everyday life.
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Conclusions.

1. For the last five years, the general level of children’s trauma-
tism in the Western regions of Ukraine remains high and stable,
with a slight tendency to increasing. At the same time the structure
of children’s traumatism chages, the number of cases of street and
school types of injuries steadily increases. Among the school-age
children, the nature and localization of injuries dominate the upper
limb injuries, that is fractures of bones of the lower third of forearm.
12-years-old children get injures the most often.

2. The main reasons of children’s school traumatism for now-
adays are the following: organizational-methodical (45,17%),
sanitary-hygienic (30,75%) and psychophysiological (24,08%).
Their analysis allowed to produce and recommend for realiza-
tion at schools profilactic measures of organizational (during
lessons and after school), methodical, sanitary-hygienic and
educational character.

3. In developing the technology of conducting kinesithera-
peutic measures in the process of physical rehabilitation of chil-
dren with the fractures of bones of the lower third of forearm
is necessary to form periods and stages of rehabilitation, their
general and special tasks, taking into account type and character
of fracture, pathological processes, which happen in the injured
segment, individual characteristics of a child and the presence
of attendant diseases. Complexes of exercises are oriented on
the gradual increasing of the amplitude of movements in radio-
carpal joint and prevention of disorders of the functional state of
muscles of the injured segment.

4. The physical rehabilitation program, developed and im-
plemented by us, has proved its effectivness both according to
clinical and functional indicators. Thus, after 2 months of reha-
bilitation for all children of EG have been achieved good and
satisfactory results in the liquidation of pain, whereas in CG un-
satisfactory results were 7,5%. Consolidation of bone fragments
at the time of removing plaster bandage occurred in 91,4% of
EG and in 77,5% of CG, slow consolidation have been detected
in 8,6% of children from EG and in 22,5% of CG. In the process
of renewing movements of the radio-carpal joints a month after
removing plaster bandage in 82,8% of children from EG have
achieved renewing of palmar flexion, 74,3% — rear, 65,7% —
radio-elbow deviation, 68,6% — supination and pronation move-
ments. In CG these indexes were accordingly 65% , 57,5%, 40%
and 35%.

5. The achievement of good function indexes of injured
forearm allowed to reduce the terms of renewing and ensuring
to children faster return to study process at school and a full-
fledged everyday life.
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SUMMARY

PHYSICAL TRAINING IN REHABILITATION OF 10-
13 YEARS OLD CHILDREN WITH FRACTURES OF
BONES OF THE LOWER THIRD OF FOREARM
!Gumenyuk S., 'Hrubar L, *Hrubar Y., '"Hrabyk N., 'Saprun S.

'V, Hnatyuk Ternopil National Pedagogical University; °I. Hor-
bachevsky Ternopil National Medical University, Ukraine

The research is devoted to the problem of rehabilitation of
10-13 years old children with the fractures of bones of the lower
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third of forearm by means of physical training. The purpose of
the work is to identify factors of injuries emergence in children,
creating and checking efficiency of the physical rehabilitation
program on the example of the fractures of bones of the lower
third of forearm.

The causes of children’s school injuries have been analyzed
and the following are established: organizational-methodical,
sanitary-hygienic and psychophysiological. The methods of
evaluating the efficiency of physical rehabilitation of children
with the fractures of bones of the lower third of forearm have
been developed. There are three periods of physical rehabilita-
tion, which conditionally are divided into: immobilizational,
functional and training. The physical rehabilitation program
for children with the fractures of bones of the lower third of
forearm, the technology of conducting kinesitherapy in the pro-
cess of physical rehabilitation of children with the fractures of
bones of the lower third of forearm and complexes of exercises
oriented on a gradual increase of amplitude of movements of
radio-carpal joint and prevention of disorders of functional state
of the injured segment muscles have been developed and imple-
mented.

The physical rehabilitation program for children with the frac-
tures of bones of the lower third of forearm is based on pedagog-
ical principles, provides appropriate forms (hygienic gymnastic,
independent study), methods (gymnastic, gaming, sporting) and
ensures adequate pedagogical conditions. It have been produced
and recommended preventive measures of organizational (dur-
ing lessons and after school time), methodical, sanitary-hygienic
and educational character for the realization at schools.

Keywords: physical rehabilitation, fractures of bones, lower
third of forearm, physical exercises, pupils.

PE3IOME

PEABUJIMTALIUA JETEM 10-13 JIET C HEPEJOMA-
MU KOCTEW HAKHEN TPETH NPEJIIJIEYbSI CPEJI-
CTBAMU ®U3NYECKOI'O BOCITMTAHUS

Tymenwok C.B., 'T'pybap U.A1., Tpy6ap 0.0.,
Tpa6eik H.H., 'Canpyn C.T.

Teprnononbckuti HAYUOHATLHBILL NEOA202UYECKULL YHUBEPCUMEeN
um. B. Tnamioka; *TepnonoibCckutl HAyuoOHANbHbIL MeOUYUH-
cxuu ynusepcumem um. UA. Topbauescvkoeo, Yrpauna

HccnenoBanne mocBsiieHo npodieme peabuiuTanuy JeTei
10-13 net ¢ mepenomMaMu KOCTEH HWKHEH TPETH Mpearuieybs
cpencTBamMu (pU3HYECKOrO BOCIIMTAHUSL.

[enpro wccaenoBaHus SBUIOCH BBISIBICHHUE (HAKTOPOB BO3-
HUKHOBEHHS TPaBM Y JieTeil, pa3paboTka u oneHka 3phexTus-
HOCTH TpOrpamMMbl (pU3HUYECKOW peadWINTalMyd Ha IpUMepe
IIepesIOMOB KOCTEH HWKHEH TpeTu Npearieybsl.

[Tpoananu3upoBaHbl MPUYUHBI AETCKOrO IIKOJIBHOTO TpPaB-
MaTH3Ma: OpraHU3alMOHHO-METOANYECKHE, CAHHUTAPHO-THIHe-
HUYeCKHe M ncuxodusuosioruyeckue. Pa3paborana meroquka
OIICHKH 3((GEKTUBHOCTH (DU3UUCCKON pPeabMIHTAIINK JCTCH C
nepegoMamMu KOCTel HWKHEH TpeTtu mpenruiedbs. Onpenere-
HBI TP Hieproaa Gpu3nueckoi peaduIIUTaluu, KOTOpbIEe YCIO0B-
HO pasJelieHbl Ha UMMOOMIN3aIMOHHBIN, (QYHKIIMOHAIBHBIA U
TPCHUPOBOUHBIN. Pa3paborana u BHeApPeHA Mporpamma (Gpu3u-
YeCcKoi peabuiaMTaluK AETed C MepeioMaMH KOCTeH HIKHEH
TPETH TPEAIUICYbsl, TEXHOJOTHs IMPOBEACHUS KUHE3UTEPaInH
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B mporecce GU3MUYECKON peabminTaluy AeTedl ¢ nepeaoMamu
KOCTEH HIDKHEH TPeTH NpeAIuIeubsl U KOMIUICKCHI YIIPaKHEHUH,
OPHUCHTHUPOBAHHBIC HA ITOCTCIICHHOC YBCIWYCHUC aMIUIUTY/bI
JBIDKCHHH B JIy4e3alsiCTHOM CYCTaBe M NPO(UIAKTHKY pac-
CTPOICTB (PyHKIIMOHAIBHOTO COCTOSIHUSI MBIIIL] TPAaBMHUPOBAH-
HOTO CErMEHTAa.

Iporpamma ¢u3nyeckoil peabuaUTalUK JeTeil ¢ mepeaoma-
MM KOCTEH HIDKHEH TPeTH IpeIuiedbst 0a3upyeTcs Ha meaaro-
I'MYECKUX MPHUHIMIAX, HPELyCMaTpUBaeT COOTBETCTBYIOLIUE
($opMBbI (rUrMeHNYecKasi TUMHACTHKA, CAMOCTOSTEIIbHBIC 3aHsI-
THUS), METOJIbI (TMMHACTUYECKUH, UTPOBOM, CIIOPTUBHBIIN) 1 00e-
CIeYMBACT aeKBaTHbIE Nejarornyeckue ycyosusa. CocTaBieHbI
¥ PEKOMEHIYIOTCS [UISl peajn3alyy B IIKOJIax MpoduiIaKTHye-
CKHE Mepbl OPraHU3alMOHHOIO (Ha ypOKax M BO BHEYPOYHOE
BpEM:1), METOJMUYECKOT0, CAHUTAPHO-TUTHEHUYECKOTO U BOCIIH-
TaTeNIbHOTO XapakKTepa.
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