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Abstract

Topicality. The article shows the method of physical rehattibh of adolescents with minor structural cardiac
abnormalities. Minor structural cardiac abnormedtiis a large group of cardiovascular anomaliesacterized by the
presence of a variety of anatomical and morpholdgleviations from the norm of the heart structuhed make up the
undifferentiated connective tissue dysplasia. Tlstncommon cardiac manifestations of connectiveuéisdysplasia
syndrome are mitral valve prolapse and abnormaidshof the left ventricle of the heart. Diagnosighis pathology in
adolescents has significantly increased with theeld@ment of ultrasound examination of the hearhilavthe
technique of physical rehabilitation has not bedfficgently developed to dat&he aim of the research i® study the
effect of rationally dose-related physical exert@nthe severity of the main symptoms of the diseawl the physical
condition of adolescents with minor structural é¢acdabnormalitiesMethods of Work.Questionnaire to identify a
subjective assessment of the severity of the maimpsoms of the disease, the definition of exertiderance and the
index of the physical state of adolescents accgrttinthe methodology of Professor O. ShcheRiesults of Work.
Physical rehabilitation was carried out in thresgst, general strengthening exercises of aerobi@aaerobic power,
exercises on simulators, sports-applied exercisasloor games, respiratory gymnastics, specialcéses to increase
the stability of the vestibular apparatus, orthibstrmness, the formation of correct posture dlatfoot prevention.
The loads were dosed individually, taking into acttothe results of determining the tolerance tospal activity.
Conclusion. As a result of the rehabilitation actions the gaheonditions of the adolescents were improved, th
symptoms of the disease began to disturb themoliésis and disappear. The index of physical conditiwreased for
boys from an average of 0,52 + 0,007 to an aboezage of 0,70 £ 0,001, and for girls from the lowenit of the
average 0,51 * 0,006 to the upper one and was)(06804.
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Cepriii Bo3umuii, IOpiii PomackeBuu, Ilerpo ToajieBcbkmii. @izuuyHa peadimiTanis miamiTkiB i3 Maanmm
CTPYKTYPHUMH AHOMAJIISIMU cepusi. AKTYaJdbHICTh. Y CTaTTi HaBEJEHO METOAUKY (i3MUHOT peadimiTamii mTTKiB i3
MaJTUMH CTPYKTYPHHMH aHOMAJIisIMU cepIlsl. Maii CTpYKTYypHI aHOMaJTii ceplls — Iie BeJIMKa TpyIa aHOMaJliil po3BUTKY
CepIICBO-CYAMHHOI CHCTEMH, SIKa XapaKTePU3yEThCs HASIBHICTIO PI3HOMAHITHUX aHATOMIYHUX 1 MOP(OJIOTTYHNX BiIXWICHD Bif
HOPMH CTPYKTYp CepIs, IO BXOIATh JO CKJIany HeauepeHIiioBaHOT NWCIUIa3ii croidydyHoi TKaHWHH. HaiOimbin
MOUIMPEH] KapAianbHi IPOSBU CHHAPOMY JMCIUIA3il CIIOJYYHOI TKAHHMHHU — IIPOJIANC MITPaJIbHOTO KilanaHa i aHOMaJbHi
XOPJM JIBOTO HUTyHOYKa cepiis. JliarHocTrka 1€l natosorii B MiUIiTKIB 3HAYHO 3pOCiia 3 PO3BUTKOM YJIBTPa3ByKOBOI'O
JOCIIJKEHHS ceplis, Y TOW yac sk MeToauka (i3ndHoi peabiniTanii 10 CbOroHi po3podiieHa HEAOCTATHEO. 3A60AHHA
PpoOomu — BUBYCHHS BIUIMBY DPAalliOHAJbHO NO30BaHMX (I3MYHHMX HAaBaHTAXXEHb HAa Iepedir OCHOBHUX CHMIITOMIB
3aXBOPIOBAaHHS Ta (DI3MYHMI CTaH IMIUTITKIB i3 MaJIMMH CTPYKTYPHUMH aHOMAJIsIMU ceplisi. Memoou nposedenns pobomu —
AHKETyBaHHS BUSIBJICHHS CY0' €KTUBHOI OLIIHKM OCHOBHUX CHMITTOMIB 3aXBOPIOBAHHS, BU3HAYCHHS TOJIEPAHTHOCTI 110 (hi3MUHMX
HaBaHTAXEHb Ta iHIACKCY (i3MdHOro crany 3a meroamkoro mpodecopa O. II. Illemina. Pezyrvmamu pooomu. diznaHa
peabimiTariis MpoBOAMIIACE Yy TPHU €TalH, BUKOPHCTOBYBAJIMCS 3arajlbHO3MIITHIOBAILHI BIpaBH aepoOHO-aHaepoOHOT
MTOTYXHOCTI, BIPaBH Ha TPEHAXKEPax, CIOPTUBHO-TIPUKIIAIHI BIIPABH, PYXJIMBI irpH, TUXalbHa TIMHACTHKA, CIEIliaTbHI
BNpaBU Ha TIJABUINCHHS CTIHKOCTI BECTHOYJSPHOTO amapary, OpTOCTATUYHOI CTIHKOCTI, (opMyBaHHS MPaBHILHOI
MOCTaBH W MPO(IIAKTHKY TIOCKOCTONOCTi. Jl03yBayMcss HaBaHTa)KCHHS 1HIWBINYalbHO 3 YpaxXyBaHHSAM pPe3yJIbTaTiB
BH3HAUEHHS TOJEPAHTHOCTI A0 (i3MIHOrO0 HaBaHTAKECHHSA. BucHosexku. Y pe3ynbTaTi NMPOBEACHWX peadimiTaiiiHux
3aX0/1iB y IIJUTITKIB OKPAIIMBCS 3araJibHUK CTaH, CHMIITOMH XBOPOOH cTasii iX TypOyBaTH pijlie, MPOTIKaTH Jerue u
mBH/MIE 3HUKATH. [HIAeKC (Di3MYHOrO CTaHy MiABHMIIMBCSA B xjomnmiB i3 cepeauboro (0,52 + 0,007)m0 Bumioro 3a
cepenuiii (0,70 + 0,001)a B giBuar — i3 HuxHBOI Mexi cepeansoro (0,51 + 0,006)10 Bepxunoi (0,69 + 0,004).

Karouosi ciioBa: ¢iznuna peabinitaliist, Majii CTPYKTYpHI aHOMaIi cepiis, iHAeKC (PiI3UYHOTO CTaHy.

Cepreii Bo3ublii, FOpuii PomackeBuu, Ilerp TIoaneBckuii. ®dusuyeckass peaduaIuTAUUsA MOAPOCTKOB €
MaJbIMU CTPYKTYPHBIMH aHOMAJIMAMHU cepaua. Axmyanvnocms. B crathe mpHBOAWTCS METOOHMKA (HU3MIECKOM
peadMINTanny NOAPOCTKOB C MAJIBIMU CTPYKTYPHBIMHA aHOMAaIHAMHU cepAna. Maisle CTpyKTYpHbBIE aHOMAJIMH Cepaa —
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9TO OOJBIIAs TPYIIIA aHOMAJIMH PA3BUTHS CEPICYHO-COCYIUCTON CHCTEMBI, XapaKTePU3YIOIIAsCS HAIMYACM Pa3HOOOpa3HBIX
aHATOMHYCCKUX M MOP(OJIOIHYCCKUX OTKIOHCHUI OT HOPMBI CTPYKTYP CEep/Ilia, BXOISIINX B COCTaB Heu(pdepeHIMPOBAHHOM
JUCILIa3UM COCAMHUTEIFHON TKaHU. Hambosee pacmpocTpaHEHHBIC KapIUallbHBIC MPOSBICHUS CHHAPOMA TUCIUIA3HH
COCIIMHUTEITLHON TKAHW — MPOJIANIC MUTPAJIFHOIO KJAaHa U aHOMAIBHBIC XOPABI JICBOTO JKETyHodKa cepiua. JlMarHocTuka
JIAHHOU MATOJIOTHUH Y TOAPOCTKOB 3HAYUTEIbHO BO3POCHA C Pa3BUTHEM YIIbTPA3BYKOBOTO MCCIEIOBaHHS CEP/La, B TO
BpeMsi Kak METOAMKa (HU3MYECKOH peadumnuTanuu [0 HACTOSILIEro BpeMeHH paspaboTaHa HemoctaTouHo. Ifens
UCC1e006aHUs — M3YUCHHUE BIIMSHUS PALMOHATIBHO JO3UPOBAHHBIX (DU3NUECKUX HATPY30K HA BHIPAKEHHOCTh OCHOBHBIX
CUMIITOMOB 3a00jieBaHus ¥ (DU3UYECKOE COCTOSHHE IMOJPOCTKOB C MAaJbIMU CTPYKTYPHBIMHA aHOMAIIMSIMU CEp/LA.
Memoowl paGompl — aHKETUPOBAHKE HA BBISIBICHHE CyOBEKTUBHOH OLIEHKH BBIPRKEHHOCTH OCHOBHBIX CHMIITOMOB
3a00JICBaHuUs, ONPEACICHAC TOJICPAHTHOCTH K (DU3UYECKOI HArpy3Ke W MHJICKCA (PU3MIECKOTO COCTOSHHS MOJPOCTKOB
mo Mmeroauke npodeccopa O. I1. lllenuna. Pesyromamot padomer. Ouznyeckas peaOWIUTALUS IPOBOIWIACH B TPU
JTamna, UCHOJB30BATUCH OOMICYKPEIUISIOINE YIPAKHCHHS adpOOHO-aHAPPOOHOH MOIIHOCTH, YIPAXKHCHUS Ha TPEHAKEPaX,
CHOPTHUBHO-TIPUKIIAJHBIC YIPAKHEHUS, TTOJBUKHBIC UTPbI, JbIXaTelbHAas TMMHACTHKA, CIEIHANbHBIC YIPaXXHEHHUs HA
MOBBIIICHUE YCTONYUBOCTH BECTUOYIISIPHOTO allapaTta, OPTOCTATUYECKON CTOWKOCTH, (POPMHPOBAHUC MPABHIHHOMN
OCaHKU ¥ MPOQIIAKTHKY IUIOCKOCTOIHS. JI03MpOBAIMCh HATPY3KH HHIMBHIYAJIBHO C YYETOM PE3yJIbTATOB OINpeeICHUs
TOJICPAaHTHOCTH K (PU3NIECKOW Harpy3ke. Boteoost. B pe3ynbTaTe MpOBENEHHBIX PEaOHIUTAIIMOHHBIX MEPOTIPUATHH Y
TIOJPOCTOB YITYUIIIHIIOCH OOIIee COCTOSTHHE, CHUMITTOMBI OOJIE3HH CTaH UX OECIIOKOWTH peke, Jierde MpoTeKaTth W ObIcTpee
ncue3ars. MHIeKe (U3MIECKOro COCTOSIHUS MOBBICHICS y MajgbuukoB co cpeadero 0,52 + 0,007mo Bwimie cpemnero
0,70 = 0,001a y neBouek — ¢ HwkHe# rpanumsl cpeasero 0,51 £ 0,006G10 Bepxueit u coctasma 0,69 + 0,004.

KaroueBble ciioBa: Qusnueckas peabuiiuTaiys, Majible CTPYKTYpHbIE aHOMAIUH CEp.la, UHICKC (U3MIECKOr0o
COCTOSTHHSI.

Introduction. Minor structural cardiac abnormalities (MSCA) —dslarge heterogeneous group of
anomalies in the development of the cardiovascaletem, characterized by the presence of various
anatomical and morphological abnormalities of tlearh structures and is a part of the undifferemtiat
connective tissue dysplasia. The most common acanthanifestations of the connective tissue dysplasia
syndrome are the mitral valve prolapse (MVP) andoatmal left ventricular chord (ALVC), which as
isolated pathology make up to 93-95 % of all MSGKA §]. Diagnosis of this pathology has increased
significantly with the development of ultrasonica@xnation of the heart.

Mitral valve prolapse is the flexing of valve cusp the left atrium cavity during the ventricular
contraction of the heart.

Abnormal left ventricular chord is additional fortizan in the ventricular cavity having the form of a
thin stranded string. This inherited anomaly is ®2transmitted from maternal lineage, irrespective o
patients age, abnormal chord is more often deteicteden (17—71 %) than in women (17-30 %). The
pathology is more common in young people and adelds than in middle—aged people [1]. The emergence
of MSCA can be ascribed to genetic pathology ofnemtive tissue (Marfan syndrome, Ehlers—Danlos
syndrome, etc.) and be inherited [4; 5; 8].

As a rule the structure of the entire connectigsug is changed in children. Therefore, they have a
number of features and signs of connective tisgsspldsia: myopia, flatulence, increased mobilitysofall
joints, postures, very elastic skin, dislocationhgb joints, hernia. Usually the children are othasic
physique, thin and graceful, with weak musclesgrofvf high stature. Pathology is often accompabied
panic attacks and other psycho-emotional disordEhe majority of children complain of chest pain,
palpitations, tachycardia, feelings of heart falushort breath, dizziness, general weakness, tleadaapid
fatigability. Usually such complaints arise dueetmotional stress and accompanied by various végetat
reactions (unstable mood, anxiety and fear, extyeotldness, palpitations, sweating, decrease @ease
in pressure, headache, etc.), the symptoms sulsgidetaneously or after taking tincture of valerian,
valocordin [5; 8].

Among patients of young age with a syndrome of mistouctural anomalies of the heart there are
persons with different combinations of anomalieswidver in most adolescents the leading clinicaisi@re
social maladaptation and reduced tolerance to palyactivities. Almost in all cases there are camys of
cardialgia and a feeling of interruptions heartction [4].

Most scientists and medical doctors along with rotittn recommend also the use of a healthy lifestyl
with limited physical activity, however, the methodl using physical exercises to improve the physica
condition of adolescents is not sufficiently deyedd.

The Aim of the Researchis to study the effect of rationally dose-relatdd/gical exertion on the
severity of the main symptoms of the disease aaglktysical condition of adolescents with minor stual
cardiac abnormalities.
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Study Material and the Methods of Work. The research was conducted at the laboratory ofddaal basis
of physical education and sport, which is basedh@n Kherson Regional Center for Health and Sports
Medicine.

During the 2016-2017 years 36 teenagers (20 bogsléngirls) aged 14-15 years were physically
rehabilitated. The occurrence of MSCA was confirmeyl echocardiographic research and clinical
implications of the disease.

Before the beginning of rehabilitation measuragestionnaire was conducted for patients. The asitov
identify a subjective assessment of clinical matéfitons of the disease on a five-point scale gterthine the
tolerance to physical activity with bicycle ergomeand the index of physical condition (IPC) acdagdto
Professor O. P. Schepin. The somatic index (Slpguoary-somatic (PSI), cardio-somatic (CSI) andtaafehlly
podometry indices (PI) [2] were determined.

Fundamentally in determining the somatic index he testablishment of the degree of physical
development of the individual by comparing his aofometric characteristics (height, weight, chest
circumference) with the gender constitution staddhdegree — good (or harmonious) physical cooditll
degree — deteriorated (or disharmonious) physioabition; 1l degree — bad (or sharply disharmomiou
physical condition. The somatic index was deterchiog converting the degree of physical conditicio iits
index value in accordance with the table of genetgmandards of physical condition: | degree — 1,0;
degree — 0,5; Il degree — 0,25.

The pulmonary —somatic index was defined as the atthe vital capacity (VC) to the proper vital
capacity (PVC) and was expressed with the numivers © to 1. Where the real values (VC)/(PVC) more
than 1, by default PSI = 1.

The proper vital capacity can be calculated udiegrégression equation:

PVC, (ml) = (40 x heightam) + (30 x weight in kg) — 4400 (men); 1)
PVC, (ml) = (40 x heightdm) + (10 x weight in kg) — 3800 (women). (2)

Cardio—somatic index (CMI). The starting data feraalculation are the pulse rate and arterialgomes
at rest, the individual's chronologic age and sheopometric indices. It can be calculated using t
regression equation:

700-3x PR- 08333 SBP-16667x DBP — 27 xCA+ 028 BW. 3)
350- 26xCA+ 021xH ’

Where: PR — is pulse rate, beats per minute, CA ehronologic age, years; SBP — systolic blood
pressure, mm of mercury; DBP — diastolic blood gues, mm of mercury; BW — body weight, kg.; H —
height, cm.

The cardio—somatic index has a set of values rgnigom 0 to 1. With real values of KSI less than 1,
KSI = 0, and with real values of KSI, greater tHaSI = 1.

CMI =

. . hx100
The podometry index (PI) was calculated using efda:P/ =

; (4)

Where h — is pile height — the distance from tlerflto the upper surface of the navicular bone&t 1
cm in front of the ankle joint, mm. L — is foot [gth — distance from the tip of the toe to the baicthe heel,
mm. The index of the normal  arch of foot is in thage from 31 to 29, the mionectic arch of foct ha
border from 29 to 25 and indicates flattening, anealue less than 25 characterizes a significamtfdlot.
Index values were converted to a similar valueotber indexes from O to 1.

Then modified formula for determining the indexpbiysical condition of adolescents was used:

PCI=0,1xSI+0,2xPl+0,3xPSI+0,4x8)

The values of the PCI from 0 to 1 were determingdbdevels of physical condition: low (0-0,29),
below average (0,3-0,49), average (0,5-0,69), abeemge (0,7-0,89) high (0,9-1,0) [2; 3].

The results obtained during the study were procelsgenethods of mathematical statistics.

During the course of physical rehabilitation of Edoents with MSCA the following means of physical
education were used: general exercises of aerolierabic power capacity, including the usage onfiing
devices; sports and applied exercises; actiondmtiemgames; respiratory gymnastics; special physical
exercises aimed at training the vestibular apparamal orthostatic resistance; exercises on theatowmand
maintenance of correct posture and prevention aifféet; quenching. It was highly recommended to do

86



JlikyBajibHa (pi3uyHa Ky/IbTYpa, CHOPTUBHA MeAULUHA i ¢isuyHa peadiniTanis

morning hygienic gymnastics, special breathing @ses, procedures that promote hardening, autogenou
training, self-massage on a daily basis. Once met& week at the day free from classes the dosdking
was recommended.

Aerobic-anaerobic physical activity was dosed imdimlly, taking into account a certain tolerance to
physical activity.

The method of physical rehabilitation of adolessemith MSCA consisted of three stages, each lasting
from three to four months.

At the first stage of rehabilitation lasting 12-i@eks, physical exercises of aerobic power werd use
mainly for group support with music background, ation and intensity of exercises contributed to the
gradual retraction and adaptation of the body wedaerobic exercises.

These classes were held four times a week, thedotation of classes was 35-40 minutes, 40-50 %
motor density was recommended. The control of tiensity of physical activity was carried out by th
heart rate monitoring. The recommended heart rae 45-50 % of the individually recommended heart
rate, the average was 55-60 % and peak reached B0t% was not recommended to exceed this thidsho
At the end of the lesson, after the completionhaf final part, the heart rate was calculated witihe
minutes of the recovery period. For determining tiblerance to physical activity the staged contrals
carried out at the end of the milestone.

At the second stage of physical rehabilitation, cihiasted 12-16 weeks, the means and forms of
influence on the painful process remained unchangetdexercises on the simulators were added. Durat
of classes was 40 minutes, motor integrity was B83%65 The gradual increase in the intensity of aierob
physical activity continued, the threshold heat¢ rqualed 50-55 % of the individually recommeniealrt
rate, the average corresponded to 60-65 % andrpaaked 80 %, but it was not recommended to exceed
this threshold.

In the course of the training veloergometer exesciwere applied, during which the load gradually
increased until the heart rate peak was reachednanatained at that level for 3—5 minutes. Thenlégwel
of heart rate average gradually decreased, thé tiote of training on bicycle ergometer lasted 1P-1
minutes.

At the end of the second stage, another milesteview of patients was conducted. On the basisef th
results of the medical examination data on the tfanal state of the cardiopulmonary system and the
evaluation of subjective manifestations of the a&sg physical activity was planned at the thirdhe-final
stage of physical rehabilitation.

At the third stage, the duration of the class remai 40 minutes, motor integrity was 60—65 %.

Physical exercises at the third stage of physiehhbilitation were even more intense, during the
aerobic workout the threshold heart rate equaleoGtf the individual recommended maximum, heaw rat
average was 70 %, and peak reached 80-90 %. In tordeadually adapt the body of patients to anaiero
stress during exercise on a cycling machine a#eching peak heart rate, adolescents maintained thi
intensity for 4-5 minutes. After that the load wasluced by 25 % and the patients performed spurt
(pedaling with the maximum possible speed), thatilum of which gradually increased from 5-8 secdds
20-25 s [6].

At the end of the third stage of physical rehadtilitn, a survey was conducted to identify subjectiv
evaluation of the manifestations of the disease iardepth medical examination with the definitioh o
parameters of physical development, functionalestditthe cardiopulmonary resuscitation system, taed
index of physical condition. To optimize individuaekercises, adolescents were given individual ¢heal
recipes» that contained specific recommendationsliserving rational motor regimes and healthtifies [7].
The results of the study are shown in table 1.

At the beginning of rehabilitation index of the gigal condition of boys and girls is defined asrage,
the boys’ index is — 0,52 £ 0,007 and the girls,510+ 0,006. After completing the course of phykica
rehabilitation, the index of physical condition ieased up to 0,70 + 0,001 for boys, which corredpdn
the indicator above the average, and to 0,69 +0f@0girls and is on the upper limit of the averagdex of
physical condition. The analysis of the resultsvgtmb that the increase in the index of physical @ d
occurred primarily due to an increase in pulmorsrgl somatic and cardio-somatic indexes, the inerefis
which is statistically significant.

87



Dizuune guxoeanns, cnopm i Kyomypa 300poe’ 1 y cysacnomy cycninscmei. No 4(40), 20178489

Table 1
Dynamics of Indicators of Physical Condition of Adtescents
with Minor Structural Cardiac Abnormalities
Physical Condition of Adolescents Year2016 | Year 201Z | t | P

Boys n=20
Somatic index 0,67 £0,07 0,70+ 0,06 0,61 > 0,05
Podometry index 0,61+0,11 0,72+0,01 1,38 > 0,05
Pulmonary—somatic index 0,50+ 0,12 0,70 + 0,11 22,1 <0,05
Cardio—somatic index 0,45+0,12 0,70+0,1p 2.0 0,65
Physical condition index 0,52 £ 0,007 0,70 + 0,001 18,68 < 0,001
Subjective evaluation of manifestation of the digea 1,95+0,13 3,15+0,21 6,81 < 0,001

girls n=16
Somatic index 0,65 + 0,09 0,68 £ 0,08 1,42 > 0,05
Podometry index 0,56 + 0,11 0,59+0,10 0,97 > 0,05
Pulmonary—somatic index 0,44 + 0,13 0,69 + 0,12 62,1 <0,05
Cardio—somatic index 0,50+0,13 0,75+11 2,1y ,050
Physical condition index 0,51 + 0,00¢ 0,69 + 0,004 38,1 < 0,001
Subjective evaluation of manifestation of the digea 2,37+0,16 3,0+£0,19 4,84 < 0,001

Conclusions and Perspectives of Further ResearcRationally planned and carried out measures of
the physical rehabilitation of adolescents with anistructural cardiac abnormalities bring a vagirovement to
the functional state of the cardiorespiratory systeeduce the severity and reduce the duratioheotlinical
symptoms of the disease. Prospects for furthearesenve see in the development of methods of palsic
rehabilitation of children of junior school agedaadapted to the age of «recipes of health».
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