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Hay4HOTO JXypH.

Marepnannte 3a 3ammTara ca NyONMKyBaHH Ha HWHTEpHET
ctpanunara Ha HCA ,,.Bacun JleBcku™ — www.nsa.bg 1 ca Ha pa3moioxeHue
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aJI0JIECLIEHTHA UIMONIATHYHA CKOJIHO03a
cnenuduyHn GU3NOTEPANIeBTUYHH YIIPAXKHEHHUS 38 CKOJIHO03a
Ta30Ba KOPEKLHS

BI'BJI Ha POTALMS Ha TOpCa

3 curvature scoliosis — ckosro3a ¢ 3 KpUBUHU

4 curvature scoliosis — ckonro3a ¢ 4 KpUuBHHH

Anterior Trunk Symmetry Index - npezeH uHIEKC 32 CHMETpPHsI Ha
Topca

Group 1-2 curvature scoliosis — rpymna 1-2 ckoIMoTHYHA KPUBUHA
non 3 non 4 curvature scoliosis — HUTO 3 HUTO 4 CKOJHOTHYHA
KpUBHHA

Posterior Trunk Symmetry Index - 3agen uHIeKc 3a CUMETpHsI Ha
Topca

International Scientific Society on Scoliosis Orthopaedic and
Rehabilitation Treatment — MesxayHapoHO HAyIHO APYIKECTBO 3a
OPTOINEUYHO U PeXaOUITUTAIOHHY JICUYCHUE Ha CKOJIHO03a

3abenexka: Homepara Ha Tabnummte, GUrypute u pasnenure B aBropedepara

HE CBHOTBCTCTBAT HA CHIIUTE B AUCCPTAITUOHHUA TPY .



l. YBOJ

“Jlewenuemo Ha ckonUO3ama ce e nPesbPHAL0 8 eOUH NOCMOAHEH YPOK
,

N0 CMUPEHOCM, KOUMO U3UCKEA 8CUUKU 0a pabomumM 3ae0Ho.’
Manuel Rigo

AnonecuieHTHa WAMONIATHYHA CKOJINO3a € KOMIUIEKCHA TpHH3MEpHa
TOp3UOHHA JiepopManysi Ha TPEOHAYHUS CTHIO U TOpCa, MOsBSIBaIlA Ce IPH Aela
B J100po OOILIO 3ApaBOCIOBHO CBHCTOSIHME, KOSTO MOJXE Ja Hporpecupa BbB
BPB3Ka C MHOXKECTBO (DAKTOPH MO BPEME Ha BCEKH €AMH ObP3 MEPHO HA PACTEK
B passuruero. (Jumumposa E. 1991 2., Rigo M. u cvasm. 2010 2.) Cxonnosara e
ommcana ome ot Xurnokpar (500 r. np. Xp.). Knuaudnata # nposiBu ca npeamer
Ha MIMPOK KPBI' OT JUCIHUIUINHY - OMOMEXaHHKa, SIHIEMHUONIOTH, PU3HOJIOTHS,
(u3MKaIHA TEepars, OPTOMNE M, BbTPELIHA MEANIIMHA, TICUXOJIOTHS U JIp.

EBomonusita Ha TppOHAYHUS CTHJIO MPEMIHABA NTPE3 PA3ITUYHA CTaIHH,
3a Ja JOCTHTHE dYoBemkara cu Mopdonorusta. Yecture 3abosisiBaHusS |
aHOMaJIMM Ha TPHOHAYHMS CTHJIO HajaraT NPEUU3HOTO My H3y4yaBaHE H
Ch3/laBaHe Ha IO-HOBU METOJM 3a H3CJIEABaHe, JICUCHHWE M pexaOuIuTarus.
[ToBuieHOTO BHUMaHUE KbM HM3y4aBaHETO HAa CKOJIMO3WTE CE Hajara W Iopaau
HapacTBaIus Opoi Ha TpbOHAYHY N3KPUBSABAHUS MPE3 TOCIIEIHATE TOAMHU CPEl
yuenuture. (Jumumposa E. u cvasm. 2013 2., Jlaneosa u cvasm. 2000 e.,
Tonosa-/lobpesa JI. u cvasm. 2008 2., Grivas TB u cvasm. 2002 2., Lonstein J u
cvasm. 1982 2., Wong H u cvaem. 2005 2.) I'ppOHAUHKMTE M3KPUBSBAHUS Ca
IIMPOKO PA3MPOCTPAHEHH W TPEACTABISBAT CEPUO3EH MEANKO-CONUAIICH
mpo0JieM, €To 3alll0 paHHATa JUArHOCTHKA M PAHHOTO JICYEHHE MOXeE /1a JI0BeIe
JI0 HEJIONyCKaHe Ha TEeXKH H3KPUBSBaHUS Ha rpbOHauHuUs cTba0. [lopamu
HE3a0€JIeKUMOTO Hadyaio, 0aBHOTO M 0e300JIe3HEHO MpOTHYaHe, ciiabara
M3pa3eHOCT HA KIMHUYHUTE CUMIITOMH IIPH A€Lia C HETPaBMIIHA CTOMKA Ce CTUra
JI0 KbCHO quarHoctuimpane u neuenue. (Ilonosa-/lobpesa /I. u cvasm. 2008 2.)
Pasnpocrpanenuero Ha ckonmo3ata mexnay 1% u 12% (Tanchev P. u cvaem.
2000 2.) mpu CKPUHUHTOBH MPOYYBAHWS, Karo Hai-decto ¢ Mexay 2-3%.
(Negrini S. u cvasm. 2018 2.)

[Iporpecupanero Ha 3a00JIIBAaHETO, MOXE Ja CE€ MPENOTBpaTH OT
paHHaTa JUAarHOCTHKA, KaTO CE€ W3BBpIIBA C IIOMOIITa Ha CKPUHWHTOBU
npoyuBaHMs B yumnuinata. Hali-moxxoasiara Bb3pacT, Ha KOATO TpsiOBa aa ce
npoBexaar € or 8 mo 15 r. (Negrini S. u cvasm. 2018 2.) To Moxe nma ce
OCBILECTBSABA OT JOOpe 00ydeHN KMHE3UTEPANeBTH MPU KOMYHHKALUS C JEKapH
creranucTy. [locTaBsHEeTO Ha IMAarHo3aTra ce M3BBPIIBA OT JIEKap OPTOIEN
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crenuaiucT 1o rpbOHaynuTe  aedopmuretn. IloTBBpXkKIaBa ce  C
penrreHorpadus, npu u3MepBaHe Ha breia Ha Cobb, koilTo TpsiOBa na Obae
>10°. (Negrini S. u cwasm. 2012 2., 2018 2.) Cnen 3aBbpIliBaHE HA KOCTHHS
pacTex INpH W3KPHUBSBAHHSA, KOMTO HAIXBBPIIAT "KPUTHUYHUS Tpar’' IpHET OT
noBeuero aBropu Mexay 30° u 50° srea Ha Cobb, (Weinstein SL. u cvasm. 2003
2.) ¥Ma TI0-BHCOK PHCK OT 3[]paBOCIOBHHM MPOOJIEMH B HAIIPEIHANA BB3PACT KaTo:
MIOHIDKEHO Ka4eCTBO HAa JKMBOT, BHUAMMAa KO3METHYHA aedopmarms, Oonka u
nporpecuBHH (OYHKUHMOHATHU orpaHuueHus. (Lonstein J. u cvaem. 1984 2.,
Negrini S. u cvasm. 2012 2.)

OT rienHa TOYKa Ha MEAMKO-COLMAIHUSAT MPOOJeM 3a CKOIMo3ara
JIEYEHHUETO MOXe Ja ObJe KOHCEpBATHUBHO, BKJIFOYBAMIO (DH3MOTEpANHS W/WIIH
OPTOTHYHO (KOPCET) WM XHPYPTHUYHO jedenue. Jlo romsma creneH n3bopa Ha
JICYCHHWE 3aBHCH OT IPOBEKAAHETO HA CKPUHUHIOBM TNpoyuBaHusi. Cropen
Hay4yHU naHHU B Oyxnana (CreanHenn AMmepukaHcku 11lati) KoHCEpBaTHBHOTO
nedeHne cTpyBa cpeano 4 748 $, nokaro omeparmBHoTo € 35510 $.
[IpoBexaaHeTo HAa CKPUHUHTOBH MpOy4BaHus ctpysar 7.39 $ Ha nere, koeto Ou
Hamamuio ¢ 81% Hyxnmata or xupypruuHo Jsedenue. Korato Tesu
CTaTHUCTUYECKH JaHHU C€ TNPWIOXKAT 3a Isuiata Tepuropus Ha CheIuMHEHUTE
IaTH, €KBHBAJIEHTHAa CKPUHUHTOBA Tporpama Ou crpyBama 90.9 wmunmona
Jojapa roaumiHo. JledeHneTo Ha ckoyimo3a 0e3 CKpHHHHT ce OIeHsBa Ha 95.4
MIJIMOHA IaTCKH Jojlapa TOJMIIHO KaTo MPEKH pa3xogu. Ta3um OIEHKa He
BKJIIOUBa 3ary0a Ha J0XOJIH, COLMAIHM TPIXKH, COLMAIHHU MPOTrpaMH U IPyrd
NPEKH WIM KOCBEHHM MEIMIMHCKH DPa3XOJd, KOUTO MOTaT Jia BBb3HMKHAT IPH
xupyprudecka unrepsenmmst. (Roubal PJ. u cvaem. 1999 2.)

Hue npmemame, 9e pa3BUTHETO Ha TIpbOHAYHWTE W3KPHUBSIBAHUS €
Cepro3eH MeIuKo-conmaneH mnpobiem. HemomyckaHero Ha mporpecusra B
BIJIOBHTE JIe)OpMALIMK € BOJICIIO B paHHATA JMArHOCTHKA M PAHHOTO JICUCHHE.



I1. OGOBIIEHUE HA JAHHUTE OT JIUTEPATYPATA

1. TlpuunHuTE 32 BH3HUKBAHE HAa CKOJHMO3aTa BCE OIIE HE Ca M3SCHCHM.
[Ipuema ce, 4e € IOJMETHONOTMYHO WAMONATHYHO 3aboisBane. Mma
penuna TeopHuH 3a MPOTHYAHETO Ha 00JIECTTa, KOUTO B3aUMHO C€ JIONBJIBAT.
(Burwell R. 2003 2., Guo X. u cvaem. 2003 2., Nikolova S. u cvasm. 2012
2., Porter R. u cvaem. 2000 2.) UnuonaTUvHATa CKOJINO03a MMa ITOTCHIIHAT
Jla TporpecHpa C pacTeka M pPa3BUTHETO Ha CKeleTa W OIOpHO-
neurarennus anapar. (Asher M. u cvasm. 2006 2., Bagnall K. 2008 2.,
Bunnell W. 1986 e., Burwell R. u cvasm. 2009 2.)

2. OOmoTo cxBalllaHe 3a JCYCHHETO Ha CKOJIMO03aTa Ce OMpeess, Karo
MyITUIUCIIDTHHAPHO. O0XBalla mpocieasiBaHe U KOHTPOJIHMPaHe OT JeKap
opromnen, ¢u3MoOTEpanys, JeueHne ¢ opre3u (B bbirapus ce wuzmonssa
TepMUHA ,KOPCETO JIeYeHHe ), ONEepaTHBHO OPTOINEAWYHO JICUCHUE,
MICUXOJIOTHYECKa MOJKPena U aHTaKUpaHocT Ha cemerictBoro. (Negrini S. u
cvasm. 2006 2., 2008 2., 2012 2., 2018 2.)

3. MMa HamMYHM MHOXECTBO KJIACH(UKAIIMOHHH CHUCTEMH, KaKTO
6azupanu Ha bresia Ha Cobb, Taka M Ha npyru kKpurepun. 3a 3a00JsIBaHe OT
CKOIIMO3a e onpezeneHa rpaannaTa oT 10° srea vHa Cobb. Mexmy 10° n 25°
YCIIOBHO C€ TpHeMa, 4e ca MOIXOMAMIN CIeHUPIIHN (PI3HOTepaNICBTHIHH
ynpaxseHuss npu ckonnoza (COYC). Or 20° mo 40° wrea Ha Cobb e
mpueTo jedeHnero na Opme komOmHapmHo ¢ kopcer u COVYC. Hag 50°
b1 Ha Cobb Hali-moaxoasIoTo jgeyeHue e oneparuBHoto. (Negrini S. u
cvasm. 2006 2., 2008 2., 2012 2., 2018 2.)

4. Tlo orHOomIeHWMETO Ha (HU3MOTEpanHsiTa HMa MHPOTUBOPEYHBU
CXBaIl[aHWSA 32 HEHHOTO BB37eHcTBIE. CrieruaanTe GU3NOTEPATICBTHIHH
ynpaxsaeHuss mpu ckomuoza (COYC) ca BBBEIGHHM KaTo TEPMHH OT
SOSORT mnpe3 2005 r. 1 moka3BaT rojsiMO pa3BUTHE B METOJUYECKU U
HaydyeH 1wiaH. [lomoOHO € W pa3BUTHETO Ha KOPCETOJICYEHHETO.
(Aumumposa E. 1991 2., @unxosa C. u cvaem. 2017 2., Uepnozoposa C.
1994 2., Bettany-Saltikov J. u cvaem 2014 2., Dimeglio A. 2001 2., Negrini
S. u cvagm. 2018 2.)

5. Meroaukure Oasupanu Ha otkputusita Ha Katharina Schroth,
OTroBapsIy Ha TpusuMmepHata (3D) npupoaa Ha ckoimo3aTa MPETHPISIBAT
pa3BuTHe Ha 3 MMOKOJCHUS M3CIEAOBATENN. MeTOIBT BOIU 10 TO00psIBaHe
Ha €CTeTHKAaTa Ha TSIOTO, BHTANHHUS KamalWTeT, MYCKylarypara u



cuMeTpusTa Ha TnoTo. (Berdishevsky H. u cvasm. 2016 2., Lehnert-
Schroth C. 2000 2., Rigo M. u cvasm 2008 2., Weiss H. 1992 2.)

6. OrkpuBaT ce [JaHHM 32 HaMalsiIBAHE HA PHUCKA OT MPOTpecus MpH
MAIUCHTH, W3MBIHABAIIA YIPAKHEHHs, 0a3MpaHd Ha NPHUHIMIIUTE HA
Schroth. IIporpecupanero Ha KpuBure ¢ moBede oT 5° broia Ha Cobb
Bapupa oT 2.8% mo 19%. B cpaBHeHHE C €CTECTBEHO MPOTHYAIIOTO
3a0oBaHE NPH HE JIEKyBaHU MAaIMEHTH, CKOJHO3aTa mporpecupa ot 40%
10 58%. (Yoneose b. u cvasm. 2016 2., Kuru T. u cvasm. 2016 2., Min-Jae
K. u cvasm 2017 2., Park J. u cvaem. 2018 2., Schreiber S. u cvasm. 2016

2.)



I11. PABOTHA XUIIOTE3A

W3xoxgaliku OT 3HaYMMOCTTa Ha Ipo0ieMa ¢ HeOoNepaTHBHOTO JICYECHHE
Ha a/I0JIECLICHTHATa MAMONIATUYHA CKOJIMO03a, KaKTO M Ha 0a3aTa Ha IPOyYEeHUTE
JUTEPAaTYpHU H3TOYHUIM M HAllMs ONMT B Ta3W 00JacT, (opMyiHpaxme
clleiHaTa padomua Xxunomesa:

Cb31aBaHETO HA KOMNIEKCHA, HAYYHOOOOCHOBAHA, CREYUATUZUPAHA
KuHezumepaneemuuna memoouka, ocHogana Ha npunyunume na K. Schroth
u konyenyuama na M. Rigo v npuitaraHeTo 1 KaTo 4acT OT IPUIOCTHHS JieueOeH
IUIaH TP AJI0JIECIIEHTHA HMIMOIATHYHA CKOJIM03a, OM JOBEJIO JI0 CHHMpaHe Ha
NpOrpecusiTa ¥ MaKCHMaJTHO Bb3MOYKHA KOPEKLUS Ha JieopManusTa.

1V. OEJ U 3JAYH HA JUCEPTAIIMOHHUSA TPY I

Ilenma na oucepmayuonnus mpyo ¢ pa3paboTBaHe, BHEAPsIBaHE U
mpoy4yBaHe Ha e(ekTa OT NMPHIOKEHUETO Ha KUHE3UTePalleBTHYHA METOMWKA,
ocHoBana Ha mpuHnunure Ha K. Schroth m xoHnenmumsra ma M. Rigo mpm
aJI0JICCIICHTHA WIUOIATHYHA CKOJIHO3a.

3a nocmuzame Ha nocmasenama uyen onpeoeauUxme CieoHume
3a0auu:

1. [a ce HampaBu KpUTHYCH aHAJU3 Ha JIUTEpATypara 3a MPHIOKCHHETO Ha
MeTOoJa ¥ pUHIMIUTE Ha Schroth mpu wauoONaTHYHA CKOIHO3A.

2. Jla ce YTOYHAT TMOKa3aHHATA 3a KHHE3UTECPAICBTUYHO JICUCHHE IIPHU
aJI0JIECIICHTHA HIUOMATHYHA CKOJMO3a W Ja ce Moxdepe MOAXOISII
KOHTHMHIEHT 3a U3CJIC/BaHE.

3. Ja ce paspabotm MeToAMKa 3a (DYHKIMOHAJIHO W3CJICJBAHE IPH TO3H
KOHTHHI'CHT OOJIHHU.

4, Jla ce u3paboTu cOOCTBEHAa METOIWKA Ha KUHE3WUTEpaIvs, OCHOBaHA Ha
npuniunute Ha K. Schroth  xonnmenmmsara xra M. Rigo, aganTupana keM
ycnoBusTa B bearapus.



Jla ce IpUIIOKU METOIUKATa MPH CTATHCTHYCCKH JOCTOBEPCH KOHTUHTCHT
OT MAIMEHTH C MIUOMATHYHA CKOJIHO3a.

Hda ce ompenenst MsCTOTO Ha OPTOTHYHOTO JIEYEHHE M HEropaTta
KOMOMHAIIMS C METOIMKATA HA KHHE3UTEPAITHSL.

Ja ce aHamu3upaT TMOJYYCHHTE pPE3yJITaTH OTHOCHO TIPOMCHHUTE BBHB
dbopmara ¥  (QYHKIMOHATHUTE BB3MOKHOCTM HA  CKOJHOTHYHATA
Jedopmariust moJ| BIMsSHUE HAa NpUIaraHata KUHE3UTepaIus.

Ja ce hopMymupar U3BOM U IPETIOPHKH 32 MPAKTUKATA.
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V. MATEPUAJI U METOAU

Nzcnensanero Oe ockiiecTBeHO 3a mepuona 2014 — 2018 roamHa B

MEJUIIMHCKH TEHTHP ,,OpTOMen™, 4acT OT YHHBEPCHUTETCKa CIelUaTH3upaHa
OonHMIa 3a aktuBHO JiedeHue no opromeaus (YCBAJIO) “TIpod. b. Boiiuer”,

Tl'opua 6ans, Codus. bsixa pasrienanu u mpocieleHH B paMKuATe Ha 1 rojuHa

o0mio 83 manuMeHTH C AMarHo3a, IOCTaBeHa OT OpPTONEd — aJ0JICCICHTHA
HAMOTIATUYHA CKOJIHO3a.

Kpurtepuu 3a BKJIIOUBaHe B H3BAIKATA:

Jena ¢ AMarfHo3a ajoJieCleHTHA WAMONATHYHA CKOJMO3a M BIBII Ha
Cobb no-roasm ot 10° 1 mo-manek ot 45°;

MUHUMAaTHA Bb3pacT 10 roauHu;

MaKCHMallHa Bb3pPacT NpeId 3aBbpIIBaHEe HA KOCTHA 3PsUIOCT;

Jietia OT CeMEeNCTBa, ChIIIACHHU J1a ChTPYAHUYAT TPH JICUYCHUETO;
BB3MOXKHOCT 3a IOCCHIaBaHEe Ha OOydYaBallus KUHE3UTEPAIeBTUYCH
EKHII.

KpuTepuu 32 UBKJIIOYBaHe OT U3BaJKaTa:

.

CHI'BTCTBAIIM 3/IPABHH MPOOJIEMHU, KOUTO OHMXa MPEKPATUIIN JIeYeOHNUS
poIiec;

CKOJTMO3H C HEBPOJIOTUYHA W/UITK IPyTra MbPBUYHA CTHOJIOTHS,

nena oA 10 roauniHa Be3pacT;

Jiella Ha Bb3PAacT, KOMTO BEYE Ca 3aBbPLIMIA KOCTHHUS CH PACTEXK.

ITo Bpeme Ha u3cJjieABAHETO 0s1Xa U3KJIIOYEHHU /Iella, KOUTO:

ca MoCeIIaBaIK IPYro MICTO 3a NOJO00OHH TePAIHH WK APYTO JICUCHHE.
HE ca y4acTBaJIM aKTUBHO Ipe3 LeJIHsI IEPUOJ Ha porpaMara.
ca IIOKa3aHM 3a XUPYPIHYHO JIYSHHE 110 NPerophKa Ha OpToIea.
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V.1. XAPAKTEPUCTUKA HA KOHTUHI'EHTA

[ManyeHnTure ca pasmpemesieHW Ha JABE TPYyNH B 3aBUCHMOCT OT
rojieMHHaTa Ha OCHOBHATa UM CKOJIMOTHYHA KPHBUHA M THIIA HA JICUCHHE:

[IbpBaTa rpyma e c JIEKOCTENIeHHA CKOJMO03a U € JICKyBaHa CaMO ChC
cnenuuyHn GU3HOTEpaneBTHIHH yrpaxxHeHus npu ckonuosa (COYC). B nes
ronajgHaxa 36 oT ciryyaure.

Bropara rpyna e cbC CpemHa IO TEXKECT CKOJIHO03a, JEKyBaHa ChC
COVYC u kopceto neuerue. Ts ce coeron ot 47 ciydas (Tadom. 1).

Taﬁ.lmua 1. XapaKTepI/ICTI/IKa Ha KOHTHHI'CHTaA CIOpE€A BHAA Ha 3aCiATaHCTO U

JICYCHHUETO.
Jmarsosa amonecieHTHAa HANOIaTHIHA cKoro3a | bpoit mema/IIpoueHT
Jleko creneHHa 36 (43%)
CpenHo cTeneHHa 47 (57%)
06110 83 (100%)

B u3BankaTa mpeobianaBaT Jelia ChC CPEIHO CTENCHHA CKojuo3a — 47
wi 57% ¥ Mo-MaJKo ¢ JIEKO CTeNeHHa ckojmo3a — 36 wmi 43% or 1iara
n3Bamaka (muarp. 1).

Pa;llpezxe.ﬂenne CIIOpEA TeReCTTa Ha CKOJIH03aTa

Jleko
Cpenno cTeneHHa
CTelneHHa 43%
57%

m Jleko cTeneHHa ™ Cpezmo CTEeNeHHa

I[narpaMa 1. Pa3npe/:[eneHI/Ie Ha KOHTUHI'CHTA, CIIOpE] BUda Ha
3aCATaHCTO U JICUHCHHUCTO.
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CBHOTHOILICHUETO MEX/TY )KEHCKHUSI 1 MBKKHS 1101 € 9.4:1, xoeTo e 6130
JIBa IIbTH IOBEYE B 1032 HA XKEHCKUS IO B CpaBHEHHE C IIyOJMKaluuTe B
cBeTOBHaTa Jureparypa 2.8-5.4:1 (tabmn. 2) (zuarp. 2).

Taoauna 2. Onucanne Ha U3BaJKaTa 1o MoJl.

Bpoii neua IIpoueHT
Momuuera 75 90.4
ITon Momuera 8 9.6
06110 83 100.0

Paznpenesienne cnope noja Momuera

10%

.

Momuuera
90%

® Momuyera ®u Momuuera

Juarpama 2. Onmcanne Ha n3Bagkata 1o moi (%).

Cpennara Bb3pact = SD Ha U3BaaKaTa IpH 3alI0YBaHE HA JICUCHUETO €
13.12 £ 1.7 r. IIpu nexo crenenante € 13.6 £ 1.98 1., a pu cpeqHO CTEIIEHHHUTE
e 12.8 £ 1.37 r. (tabum. 3).

Tabanua 3. Omcanue Ha U3BaIKaTa MO Bb3PacT Ha 3all04BaHe Ha JICYEHHETO.

Br3pact Cpenna cToifHOCT CraHmapTHO OTKIOHEHHE
Jlexo crenennu 13.6 1.98
CpeiHO CTeneHHH 12.8 1.37
O6mmo 13.12 1.7
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V.2. METOAUKA HA U3CJIEJIBAHE

3a oOekTUBHM3MpaHEe Ha (YHKIMOHATHOTO CHCTOSHHUEC HAa OOJHUTE IO
OTHOIIICHWE Ha  PE3YyJTaTHOCTTa OT KHHE3UTCPANCBTHYHOTO  JICUCHHE
U3M0JI3BAXME CIICJHUTE CYOCKTUBHM M OOCKTHMBHH METOAM M TECTOBE 3a
n3cnensane. Cp3mange ce MOAPOOHO TOCHE, B KOSTO OsiXa BIHMCAHH BCHUYKH
MTOKA3aTe U METOJIU 32 OICHKA.

AHaMHe3a M orJie/

I/ISCJ'[GZ[BaHeTO Ha TAOUCHTHUTE 3arovdBa € KpaTKa aHaMHE3a, B KOATO
ydacTBaT A€TCTO U HETOBUTE POJAUTECIIN.

Omnpene/isiHe HA THNIA HA U3KPUBSIBaHe clope] KIACH(PUKAIMATA HA
Schroth, Mmonudunupana or Manuel Rigo

Knacugukanusra va Rigo e 6a3upana Ha KIMHUYHU TIOKA3aTeIH, KaTo ce
M3II0JI3BAaT PEHTIEJIOIMYHU MOKA3aTeld, KOUTO s JOMbIBAT M IOMarar 3a Mo-
TOYHO ONpENECIsIHE Ha TUNA W3KpUBsBaHE. Td HU mMomara Ja W3MOI3BaMe I0-
TOYHO MPUHIUIINTE 32 KOPEKIHsI ¥ NOCTUTaHEe Ha ONTUMANHU pe3yaratu. Ciryxu
KakTO 3a OpraHu3MpaHe Ha (PU3MOTEpPANEeBTUYHUTE CIEUU(PUYHH YHPAKHEHUS
IIPU CKOJINO03a, TaKa M 3a HalpaBaTa Ha KOPCETH, KOMTO CE€ ChOOpa3siBaT C THIa
Ha W3KPUBSBAHE U HA TOYHO OIPEJEIISIHE MI0COKATa ¥ CUJIaTa HA HaTUCK.

H3mMepBaHe Ha PbCTA OT CTOEK M CEIEHK

H3Mmepuxme pbCTa Ha MAIUEHTUTE OT CTOEXK IO CTaHJAPTEH MHOIXOM.
Omupame TsII0TO Ha nanueHTta Ha creHa ¢ rpb0. [loctaBsame merure, Taza u
rinaBara aa ObJaT JOIpEeHHU /0 cTeHaTta. M3mepBaMe ¢ phCTOMEp, MOHTHUpPAH Ha
creHara. OtTuWTaMe pe3yiraTa B CaHTHUMETPU U MHIUMETpU. PBCTHT Ha
MIANMEHTUTE OT CEleX M3MEpBaMe, KaTo IOCTaBsiME CTON Oe3 obneranka THI
TabypeTKa IUTBTHO A0 cTeHaTta. [lanneHTsT csila 1 onmupa ITETHO Tasa U IiiaBara
Jo crTeHaTa. H3MmepBaMe € pbCTOMEp, MOHTHpaH Ha cTeHara. OruuTame
pe3yiarara B CAHTUMETPU U MUIMMETPHU.
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Kiauanunu nsmepBanus Ha 3D nedopmanmure Ha Topca

HN3mepBaHe HAa BI'bJIA HA CATUTAJIHUTE KPpUMBUHH (Kudo3a u 10pao3a) ¢
HHKJIMHOMETBP

ITocTaBsMe MmaIyieHTa B CTOSXK B HOpMajiHAaTa My MO3uIMs. Ts He TpsiOBa
na Opae MpeKajeHo OTIyCHaTa, HUTO Ja Obae IMoJ HampekeHue. M3momsBame
HMHKJIMHOMETHP WIHA CKOJUOMETHD. M3MepBaHeTO ro u3BbpIiiBaMe Ha 3 MecTa Ha
TOpca, KaTo OTYMUTaMe B TpaJyCHd HaKJIOHA Ha JaJCHHUs Y4acTbK CIpPSIMO
XOPU30HTAJIHATA PABHUHA.

H3mepBane Ha brbJja Ha porauus Ha Topca (bPT) cbe ckotmomMeTsp

‘breabT Ha poTanust Ha TOpca ce Oompeess C MOMOIITa Ha CKOJIMOMEThpa
Ha Bunnell (1984) mpu tecra va William Adams. (Adams W. 1882 2., Bunnell W.
1984 2.) Bce omie e COpHO Haill CKONHOMETBPBT TpsiOBa /a ce M3MOI3Ba 3a
n3mepBane Ha bPT npu cToek ¢ HaKIOH Ha Topca Hampen (TecT Ha AaMc) Wiu
OT Ce/ieXX M HaKJIOH Ha Topca Hampen. Burwell u cpast. (1988) ycraHoBsiBar, de
HAaKJIOHBT HAIpell OT CTOeX JaBa Hal-100pa OlleHKa Ha pOTauusTa, JOKaTo
Grivas u cpaBT. (2006) mpenopbuBaT HAKJIOH HAMpPEXl OT CEIHAIO IMOJIOKECHHE,
KOETO MMo-100pe Kopenupa ¢ aedopmaimsra Ha rpbOHaunms cThib. (Tawesa P.
u cvasm. 2013 2., Burwell RG. u cvasm. 1988 2.) N3non3Baxme Momudukanmsta
Ha Grivas, 3a Ja U30erHeM TPEeUIKd OT CTpaHa Ha pasjiWYHa JIbJDKMHA Ha JBaTa
JIOJIHM KpaiHuKa, KOeTo OM JOBeNo A0 MpeJBapUTEIHA pOTalys Ha Ta3a U
HocieBalia KOMIICHCALMS TIPY POTALUATa Ha TOpCa.

H3mepBaHe Ha HHAEKCUTE 32 CUMETPHS OTIIPe/ M 0T3a/1 Ha TOpca ¢
NMOMOIITA HA JUTUTANHA (poTorpadus

3a M3MepBaHe HA MHACKCHTE Ha CUMETPHS CE IPABAT CHUMKH OTIpeXN U
0T3a]] Ha TSUIOTO HA MaiueHTa. M3paboTrBa ce 1exop, KOWTO ce MoCTaBst Ha CTeHa,
TaKa ye Jia ce BIKAAT SICHO KOHTYPHUTE Ha TSUIOTO, TPU CHUMKA. JleKopbT TpsiOBa
Jia ObJie ChCTABEH OT MPECHYAIH Ce NMEPHEeHANKYJIISPHO JIMHUU, KOUTO (hopMHUpAT
penrerka. [lanneHTHTE ca MHCTPYKTHPAHU Ja 3aCTaHAT €CTECTBEHO Ha OTCTOSHHE
or okoso 50 cm oT creHara. PoroanaparbT ce KaIMOpOBa, KaTO CHBMAJHAT
HEroBUTE XOPW3OHTAJIHM M BEPTUKAJIHU JIMHUU C Te3W Ha penrerkarta. Kocara
npyd MomH4eraTa ce (puKcHpa BHCOKO, Taka 4e Jia MMa BHIMMOCT Ha Bpara.

15



IlocraBsaT ce MapKkepu Ha 60,)II/IJ'IKOBI/I${ H3pacCTbK Ha 7-MHU IIHUEH MpCHUUICH; Ha
MCXKIAY-TIIyTCaJlHaTa I'bHKa; U B Cp€aaTa Ha IoryjapHara aMKa.

H3mepBaHe Ha MOOMJIHOCTTA HA TPHAHMSA KOLI M IMXATEJTHUTE IBHKEHUsI

3a u3MepBaHe Ha TOABW)KHOCTTa Ha JuxarenHara (QyHKUIUS
Moauduumpaxme tecroBere Ha Hirz. (Tawesa P. u cvasm. 2013 2.) Tecta 1o
H3IBJIHAXME OT CTOEX. V3MepBaHWATa HampaBUXMe Ha 3 HHBa C IIMBAIIKH
MeTbp. MeThphT ce HOCTaBs B TpaHCBEp3ajHaTa PaBHHHA, IUTHTHO MPUJICITHAN
J0 TSIOTO HAa MaiueHTa. [lanueHTsT W3BBpIIBAa 2-3 THIHU BIMIIBAHUS W
W3JMIIBaHUS, TP KOETO € MHCTPYKTUpAH Jja pa3IlUpH, KOJKOTO MOXXE IOoBeue
MSICTOTO, KBJIETO € MOCTaBEeH LIMBAIKUAT METHp. [Ipy MbJIHO BMIBaHe TpsiOBa
Ia 3aObpXKH IOHE 2 CeKyHIM, KakTO M IPH IBJIHO HM3JMIIBaHE. 3amHcBa ce
MaKCHMaJIHaTa CTOHHOCT ITOCTUTHATA TIPU BMIIBaHE W MHHUMAaJIHaTa CTOHHOCT
TIPY M3JHIIBAHE.

Pentrenorpadgcko uscjeaBaHe Ha NALUEHT ChC CKOJIN032

BcHYKH peHTICHOOTHYHH TApaMeTPH B HALIETO M3CJIC/IBaHE Ca OMUCAHU
ot nekap opronea. OT riiefHa TOYKa Ha (GU3NOTEepanusITa 1 OpraHU3UPaHETO Ha
ONITHMAJIHUTE KOPUTHpAllX YNPAaKHEHWST HHUE II0J3BaMe pPEHTTeHO(CKOTO
u3ceqBaHe ¢ Lel M0-100pa HHPOPMHUPAHOCT U MPaBHIHY pelieHus. CTpeMeKbT
Ha BCEKHM KWHE3WTEpareBT, paboremn] B o0nacTTa Ha TphOHAYHATE IedopMaInny,
TpaOBa na Obje oOnMcaHWe HA W3KPUBABAaHWATA 0Oe3 peHTreHorpadus u
HOJI3BAHETO M caMo 3a IIOTBBPXKIaBaHe Ha KIMHMYHATA OLCHKA.

CTaTHcTHYeCKH MeTOoIU Ha o0padoTka
CrarucTr4ecKuTe METOM 3a MPEACTaBsIHE U aHAJIM3 HA JTAHHUTE ca:

e OnucarenHu. 3a mnapamMeTpuTe, HW3MEpPBAaHM [0 HEMETPUYHHM CKaJIH ca
naneHu: abcomrotHa (Opoif) u otHocuTenHa (%) dectora. 3a mapamMeTpure,
HW3MEpPBaHU 10 METPUYHHU CKald ca JaJeHu: Opod Ha ciydauTte, cpeiHa
apUTMETHYHA W CTAaHAAPTHO OTKJIOHCHHE.

» IIpoeepka Ha xumore3n. OcHoOBHHAT u3noa3BaH moxen ¢ ANCOVA
(KOBapWalMOHEH aHalu3), BKJIIOYBAIL KaTo (akropy ¥ KOBapUaHTH
CIICIHHUTE TMapaMeTpu: pe3yirar npu Bkiarousane (baseline), Texxecr Ha
CBCTOSHHUETO M Tpymna. JlOMbIHUTENHO, TaM KbBIETO TOBAa € BB3MOXHO CE
u3non3ea u TecThbT Ha CTIOACHT 3a ABe cBbp3anu rpynu. (Karunos K. 2013

2.)
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V.3. COBCTBEHA METOAUKA HA KUHE3UTEPAIIUSA

He.l'l Ha NpuJjaraHata KHHe3uTepanus

HCJ’ITa Ha KHHE3UTCpaAIuATa oe CIIMPAHC Ha IMporpecusaATa U1 MakKCHUMaJIHO
BB3MOKHA KOPCKIUA HAa CKOJIMO3aTa.

3agauu Ha KHHe3UuTepanuaTa

1. TlpencrassiHe Ha JieueOHUS IUIAH HAa MALMEHTA U POJUTEIINTE.

2. Onpeﬂenﬂﬂe Ha THUIIa Ha U3KPUBABAHCTO U 3allO3HABAHC Ha MAalJUCHTA U
POIUTENNTE ¢ eTailiuTe Ha KOHKpeTHaTa AedopManus.

3. OOydeHme B pa3IWYHH CTEPEOTHUNH HA JWIIaHE BBB BpB3Ka C
neopmanusTa.

4. MuodaciumanHa penakcanys Ha ThKaHHTE OT KbM KOHKaBHHTE CTPaHU
Ha CKOJIMO03aTa 1 NOANoMaraHe Ha TSIXHOTO pas3llupsBaHe.

5. 3acmiBaHe Ha MyCKyJaTypaTa, OTTOBOPHA 33 KOPEKIUATA.

6. IlponpronenTHBHO TNPEBB3NUTAHHE, 3aydyaBaHe W HHTErpalys Ha
KOpEKIHUATa Ha Topca.

7. OOyuenue B aktuBHa camocTosrenna kopekims (ACK).

8. OOyuyeHHe Ha pOAWTENUTE B CHICHCTBHE IPH CAMOCTOSTCIHUTE
JOMAIITHA 3aHMMaHUSL.

9. Ilcmxo-eMOIMOHAIHO TIOATIOMaraHe W MOTHBHpaHE B TIpoleca Ha
JIeYCHUE Ha MAalMeHTa U POAMUTEIUTE.

MeToanka 3a KOpUrupaim ynpa:kHeHus, 6a3upann Ha npuHuunute Ha K.
Schroth u konuenuusita Ha M. Rigo

3a 1a MOXKe MOAPOOHO U SCHO Ja CC M3IMBJHSIBAT KOPUTHUPAIIUTE YIPAKHCHHUS
TpsiOBa nma ce B3eMaT B mpeaBu] mnpuHounmre, ommcaHd oT K. Schroth u
nombiaHern ot M. Rigo. llenta um e aa ce MOCTHrHE IBUIOCTHA, e(eKTUBHA,
AKTUBHA CAMOCTOSTEIHA KOPCKIWMS HA BCHYKA KPUBHHU BBB BCHUKUTEC WM
paBuuHU. [locTHraneTo Ha Haii-moOpaTa KOPEKIHMsS Ha TPHOHAYHUS CTHIO U
TOopca TpsIOBa 1a Oblie 0e3 KOMITEHCAIMs OT ChCETHUTE YYacThIU Ha TSI0TO. To
TpsiOBa /1a M3TIIekKAa XapMOHUYIHO U OanmaHcupaHo. CaMoCTOsSTeTHATa KOPEKITHS
TpsiOBa Ja ce 3aappka OT MOAXOmAa H edukacHa OIOpHAa CHCTEMA,
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MIPONOPLIMOHATHA Ha CUHXPOHU3UPAHUTE EMCTBUA HA MyCKyJaTypaTa Ha Topca
¥ KOHTPOJIa BBPXY BBTPEIIHNTE 00eMHU (BUCIepasieH KOMIIOHEHT). [IpexaneHoTo
JEHCTBHE BBPXY JAJCH YABIDKEH WIM CKbCEH MYCKYJI, BOJCHIO JIO HAKIOHU B
carutanHa, ()pOHTaJIHA PaBHWHA WJIN POTAllMM Ha TOpca, TpIOBa aa ce M30srBa.
ToBa e noBesne 10 NPOKCUMaTHA WM KayJajlHa KOMITEHCALUs, JucOaianc uin
ymopa.

OmnucaHueTo Ha METOUKATA ceBa 4 OCHOBHU NPHHIUIIA.

Te or cBos cTpaHa ce NONBJIBAT M MOSACHABAT OT 3 crnenuM(pUYHU NMPHHIMINA,
KOUTO CJIeABaT MNPeABAPUTEHO ONpedeeHH CTPATErHH 32 KOpPEKIHs, B
3aBHCHMOCT OT BH/Ia Ha U3KPHUBSIBAHETO, Clie/IBaiiku Kinacudukanusara Ha Rigo.

OCHOBHM NPUHIMIHN HA KOPeKIUs

I ocnogen npunyun - TpumsMepHa MOCTypajdHa CTA0MJIHA KOPeKLHSl HA
TAJIOTO

IMocTypannara kopekuust Ha ckoimo3ara mpu 3D kopurupad Ta3 u I71aBa,
TpsiOBa 11a ce MOCTHUTHE:

. AKTMBHO aKCHAJIHO M3TErISIHE MO HA/UThKHATA OC HAa TPhOHAYHUS
CTHIO;
. Meauanu3ands (MpeMecTBaHe Ha IPhOHAYHHSA CTHIO KbM MHECJIEHATa

oceBa JIMHUS HAa TSUIOTO — OT KOHBEKCHO KbM KOHKaBHO WJIM OT KOHKaBHO KbM
oceBaTa JIMHUS BbB (DPOHTAIHATA PABHUHA);

. JepoTanus B TpaH3Bep3asHara paBHMHA (TMOyca KbM BEHTPAJHO,
XJIBTBAaHETO OT KOHKaBHATa CTPaHa B IOp3ajHa IIOCOKa);

. KOPEKIHMS Ha CaruTaJIHUS NpO(HUII B CarnTaaHaTa paBHUHA.

II ocnosen npunyun - Texunka Ha pa3mInpsBaHe

JIBmKeHusITa 10 TIOCOKa pa3lInpsiBaHe T M3M0J3BaMe 3a JAONPHUHACSHE Ha
elHa MBJIHOLEHHA KOPEKLHs B TpUTe paBHMHM. llenta e ma ce mocTurHe
BB3MOXKHO Hali-moOpaTa M KOpPHIHpaHa TpHUH3MepHa ¢opMa Ha TOpca.
TexHukuTE 32 pasUIMpsiBaHe ClIEABAT IIbPBUSI OCHOBEH NPHHIIMIT HA KOPEKIHS U
IpEBAPUTEIIHO ONpECNICHUTE CTpaTerud 3a TPUU3MEpHATa IOCTypaiHa
KOpeKIHA. 3ama3Ba ce OCTUTHATa KOPEKIHs 9pe3 MPEMECTBaHe U Ce JOIIbJIBA C
TEXHHKUTE 332 KOHTPOJ Ha BHTPEIHUTE 00eMH Ha Tsuoro. IIpu BamimBane ce
pasmmpsiBa KOHKaBHHATE 30HM Ha Topca. IIpu M3nuInBaHe Lenrta € 3ara3BaHe
pa3IIMpsABaHETO Ha KOHKAaBHHUTE 30HUTE W HaMalsBaHe oO0eMa Ha KOHBEKCHUTE
30HH Ha TOpca.
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PasmmpsiBanero ce  uW3BBpHIBA BBB  BCHYKM  paBHUHH. 3a
HAaMEHOBAHHUATA HA ITIOCOKUTE HA PA3LINpsBaHE U3MOJI3BaMe OCHTeE, TI0 KOUTO ce
CIIy4YBa Pa3IIMPSIBAHETO:

Korato pasmmpsiBaHeTo € B JlaTepalHa WIM MeIualiHa II0COKa ce
HApW4Ya ,, MPAHCEEP3AIHO (HANPEeyHo) pasuiupsieane’™ W CE OCBHIIECTBSIBA IO
TPaHCBEP3aJHATA 0C.

Jlop3amiHOTO M BEHTPAJIHOTO pAa3IIMpsIBAHE C€ M3BBPLIBA IO
caruTajJHaTa oc U ce Hapuda "cacumanno pazwupssane’.

PazmmpenneTo Harope WM HaJo0JIy BbB BEPTHKaJIHA ITOCOKA CE€ HAapH4a

,, AKCUAaNHO pasuupsaeare” 1 ce OChLIECTBIBA 0 aKcuaHaTa oc (dur. 1).
== T - |-l v

1) AxcuanHo Kopurupana 2) Tpancsepsanno 3) CaruranHo
pasuMpsBaHe TMO3UIIUA paslupsBaHe pasmmpsiBaHe

®urypa 1. TepMHHOIOTUS MIPU ONMCAHMETO HA TEXHHKATA 32 pa3llUpsIBAHE
W3MIONI3BaKM OCHTE HAa YOBEIIKOTO TSUIO: 1) aKCHMamHO pasmmupsiBaHe; 2)
TPaHCBEP3AHO pa3lIMpsBaHe; 3) CaroTalHO paslmiupsiBaHe. B kopueupana
no3uyus € ToKa3aH MaIMeHT C MU3IJIe]l BbB ()POHTAIHA PaBHUHA C aKCHAJIHO U
TPHCBEP3aJIHO Pa3LIUPSBAHE.

III ocnosen npunyun - MyckyJiHa aKTHBaLUs

Upe3 MyckynHaTa akTHBALUs CE€ ONUTBAME C MOMOINTA HA U30METPUYHU
KOHTpAKIMM Ha MYCKYJIUTe Ja 3ala3uM KOpUTHpaHaTa TpUM3MEpHa pa3lIMpeHa
no3unys Ha Tsuioto. llenTa e mocturane M30MeTpUYHA KOHTPAKLHS HA KOJIKOTO
MOXe€ TIOBEYEe MYCKYJIM Ha TOpca B MaKCHMallHO Bb3MOxHA 3D kopeknus. [lo
TO3M HAYWMH [I€ TMOJYYMM KOHIIEHTPHMYHA H30METPUYHA KOHTPAaKIMsA Ha
YABIKEHUTE MYCKYJIU U €KCLIEHTPUYHA M30METPUYHA KOHTPAKIMA HA CKbCEHUTE
Myckynu. Ilpn wn3mon3BaHe Ha BBHIIHM JONBIHUTEIHH YpEeOu ce Ch3IaBa
JOIBIHUTENHA MYCKYJTHA aKTHBAIs, Upe3 MpuiiaraHe Ha HaTucK. LlsmoctHara
KOHILIETIIUS C€ HapHhya pa3lIMpsBaHE-TCH3MA-HATUCK. TepMHUHBT € BBBEAEH OT
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M. Rigo. C TO3M NpPUHIMI [EIUM Jia CH3AaJAEM MaKCHMAIHO KOJNYECTBO
aepeHTHH MPONPHOLENTUBHE CHUTHAIM U Ja O0y4yuM MO3bKa B ycellaHe 3a
KOpEKIHSI.

1V ocnosen npunyun - UHTerpanus Ha KOPEeKIUATA

IloctaBen Ha MOoCJICAHO MACTO, KAaTO NPUHOUII MHHTETpaludATa Ha
KOPEKLHATa 3all04Ba OT CaMOTO Hayajo, OlLle IPH MOCTypajHaTa KOPEKLHs Ha
TSUIOTO, B IIBPBUS OCHOBEH NpHHIMI. [IpoabinkaBa ¢ TeXHUKATA 3a pa3IIUpsBaHe
1 MyCKyJHaTa aktuBauus. [Ipy 3aBbpriBaHe Ha CHEIU(PUYHUTE YIPAKHEHHS CE
JaBaT pas3jiIndHu 3aJa4u 3a U3IIbJIHABAHC Ha NBUKCHUSA, KOUTO Tp)IGBa Ja GL[laT
M3MBJIHEHH CBOOOJHO, ¢ Hai-m00para BH3MOXKHA KOPEKIHUS MpPU CIOKOWHO U
YPaBHOBECEHO JIUIIaHE.

CrnennduyHU NPUHIUNH HA KOPEKIUS

CneundudaHuTe NPHUHIWIM IIOJIIOMAaraT OCHOBHHUTE. I3BbpmiBatr ce
KOMOMHHMpaHo 3a nocturane Ha 3D kopeknus. Homepupanero UM He € B mpsika
3aBHCHUMOCT OT TAXHOTO IpuiaraHe. Morar fa ce mpuiarat U B pa3iuyeH pef, B
3aBUCHMOCT OT OCTHI'AHETO HA JKEJIAHATa KOPEKLIUSL.

I cneyuguuen npunyun na xopexyus - CaMOCTOATEJHO WU3TeIJIsiHE NPH
TPHUU3MEPHO KOPUTHPAaHA U cTA0MJIHA Ta30Ba 00J1aCT

IIpuHIUIBT ce OCHOBaBa Ha KOPUTHUPAHETO Ha KPUBUHUTE MPU M3TETIIIHE
Ha TPHOHAYHUS CTHIO MO AbJbKkMHA. Ompeness ce, KaTo akchalieH KOMIIOHEHT Ha
3D TexHmKaTa 3a pa3mupsBaHe. lMa kayganHa Teryema KOMIIOHEHTa
m3pa3sBama ce B 3D moapaBHeH W CTaOWICH Ta3 M KpaHWAlHA TeTJIeIia
komrtoHeHTa npu 3D noapaBHeHa u crabuinHa riaBa. [Ipuiara ce mpu BCHUKH
KIMHUYHA TunoBe. [lomaepika ce mpe3 IUIOTO BpeMe Ha YHpPaKHEHUATA.
[To3BoMsBa JIECHO M TOCTHITHO MIPEMECTBAHE HA YACTUTE HA TAIOTO. TpyaHOCTTA
My HWIBa OT TpaBHTAIMATA, KOATO TpsOBa 1a ce mpeozoiee 3a IOCTHTaHE U
3a1bpaKaHe Ha u3TeryisiHeTo. OT CBOS CTpaHa TPaBUTALMOHHUTE CHJIM HU JaBat
ycelllaHe 3a I0COKaTa, B KOATO TPsOBa J1a MoyIbpkaMe KOPEKIHsATA.
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II cneyuguuen npunyun na Kopekyus - ACHMETPUYHO CATUTAIHO
noJpaBHsIBaHe

I[Ipu o6croitHOTO HAOMIOAEHHWE Ha TANUCHTUTE CHC CKOJHO3a
HaOmo1aBame, 4e JIBEeTe MOJOBHHM HA TSUIOTO UM CE€ Pa3MECTBAT aCUMETPUYHO.
[Ipu enquHMYHA TopakajiHa JSCHO KOHBEKCHA CKOJIMO3a TPBAHUSIT KOLI M3IIBKBA
OT JfiCHaTa CTpaHa M XJIbTBa OT JiABaTa cTpaHa. /[ICHOTO paMo OTHBa BBB
BEHTpAJHA TOCOKa, a JIABOTO aop3aiHo. OT AACHO Ta30BaTa U MOsiICHATa 0bjacT
ce MPEeMEeCTBAT BEHTPAIHO, JOKATO OT JIABO C€ IpeMecTBaT Jop3ainHo. ToBa e
acumMempuyHo CaumanHo pasmecmeaHe, KOETO MpaBU TANOTO Ja HU3MIexXJa
MIPOTUBOIIOIOXKHO B BaTa cu npoduia (dur. 2). Cbcrou ce oT npemMecTBaHe Ha
(mABaTa WM AjCHATa) MOJIOBMHA Ha TSUIOTO Ha3ad WM Hampen (carmraiHa
paBHIHA) B KOMOWHAIWS ChC CaMOCTOSITETHOTO H3TErJISHE, IOKATO C€ IPaBH
00paTHOTO OT Jpyrara CTpaHa Ha TsUIOTO (acuMeTpH4HO). Taka ce cb3mazar
JIBOMKM CHJIH 3a JIepOTalys B HaNpeyHara (TpaH3Bep3aiHara) paBHHHA.

®durypa 2. Paznuka ot JBeTe CTpaHH Ha TSJIOTO, MOTJIEAHAT OT JISB U JIECEH
po¢UII Ha €IUH M CHIIN MAalMeHT chbe ckommo3a. OOsCHSIBa Kak JIeicTBa
BTOPUAT CHEUU(pUYSH MPUHIUI HAa KOPCKIWS: AaCHMETPUYHO CaTrUTaIIHO
MOJIpaBHSIBAHE.
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111 cneyugpuuen npunyun na kopexyus - IlogpaBHsiBaHe BHB ()POHTATHATA
paBHHHA

IlonpaBHABaHE Ha TSUIOTO BBB (PpOHTANHA paBHMHA CE€ IOCTHTa 4pe3
Ch3/laBaHe HA BEKTOPHM HA CWJIM, ACHCTBAIIM 3a KOPUIMpaHE Ha Pa3IMYHUTE
cekTopH (010KOBE).

3a 3C KIMHUYHHUTE THUIOBE CE€ M3BBPIIBA 3-Ta M 5-Ta Ta30Ba KOPEKLHUS
(BWX TIpelomNpeNeNiCeHn CTPATernd 3a KOPEeKIMs, ONHCaHW Imo-moiy). Ilpum
KOMOMHAIMS CBC CAMOCTOSTEIHOTO M3TEIVIIHE Ce€ TII0fydyaBa HaroHaJIHa
TPakKIMOHHA JIMHUS, KOSNTO TMpEACTaBlsBa JBa BEKTOpa Ha cuiata B
KOpUrupaiara I[ocoka KbM JyM0O-Ta3oBa 00JacT W OCHOBHMSI TOpaKajleH
peruoH. B nmpokcuMaiiHuS TopakajeH perHoH ce Ch3aBa BEKTOp Ha CUiIaTa, KaTo
MpefonpeeiieHa KOPUTHpallla CTPAaTeTHsl 32 MYyCKyJHa aKTHBALMs, HapedeHa
paMeHHa NPOTHBOIOJIOXKHA TPakKmWs OT KbM ,Iakera™. Illmitnata obmact u
rJIaBaTa ce IOCTABST B KOPUTUpPaHa U MOAPaBHEHA MO3UIUSL.

3a N3N4 ce u3nbiHsABa caMO CaMOCTOSTEIHO M3TErIsIHE U (PPOHTAIHO
pasmupsBaHe MOJICHICHO OT KbM ,,ciabara cTpaHa® ¢ MOMOINTA Ha BEKTOPH Ha
CHJINTE B OCHOBHHSI TOPAKaJIEH PETHOH.

3a 4C ce wm3mbpnHsABa 3-Ta Ta30Ba KOPEKUHMS B KOMOWHAIUS CbC
CaMOCTOATEJIHO  M3TeIIsIHE M OajaHCHUpaHe Ha  TAJIOTO,  CIPSIMO
JyMOATHUS/TOPaKOTyMOQJIHUST ~ pervOH.  V3BBpINBa Cce  KOPCKIMsS  BBHB
(¢poHTaTHATa paBHUHA MEXKIYy Ta3a W JIyMOAITHUS/TOPAaKOIyMOATHUS pPErHOH.
W3znon3Ba ce npenonpeesieHa KOPUrUpala cTpaTerus 3a MyCKyJIHa aKTUBALUs
HapeueHa paMeHHa MPOTHBOIOJIOKHA TPAKLHS OT KbM ,,clladara CTpaHa‘, KOsiTo
AKTHBUpPA OCHOBHHSI TOpaKaJeH PEerdoH, crpsiMo symOanHus. Chlio Taka ce
mpwiara ¥ paMeHHa IPOTHBOIOJIOKHA TPaKUUs OT KbM ,Jlakera™ 3a
MIPOKCUMAJIHHS TOpaKaJleH PEeruoH.

G 1-2 u3nbiiHsABa, KakTO T1pH 4C.

IIpenBapuTe/IHO ONpeaesieHU CTPATernu HAa KOPEeKI s

Te3u CTpareruu nojanomMaratT OCHOBHUTE U Cl'leIlI/I(l)l/IllHl/l IMPUHOUIIN Ha
KOpEKIU. Tecas IpsAKa 3aBUCUMOCT OT KIIMHUYHUTE TUIIOBE.
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Ta3z0BH KopeKkuU

TazoBure Kopekuum ca oOmo meT. Beska oT TAx € mpemompeneneHa
cTparerus 3a kopekuusd. He BuHaru cneasaT onpeaeneHara MOCIEIOBATEIHOCT.
H3non3Bar ce kaTo KOMaHIM 3a IIOCTaBsSHE Ha Ta3a B HEYTpajlHa U CTaOWIHA
no3uts (ur. 3).

1saTtasoBa 2paTasosa 3ra Tasosa 4ra tasoBsa 5ta razosa
KOpeKuus KOpeKuus KOpeKuus KopeKuus KopeKuua

®urypa 3. Ta30BU KOPEKIUH.

I[naroua.m-la TPAKIMOHHA JIMHUSA

[IpenBapuTenHo onpejeneHa cTparerus 3a KOpeKius BB (poHTaIHATA
paBuuHa m3kimtounTeaHo B 3C kiuuHuueH tun. OTHAcCS ce 3a TPeTH crielnprIeH
MPUHIIMIT HA KOPEKLusl ,,[0/jpaBHsBaHe BbB (poHTaNHATa paBHUHA . [ToiaydaBa
ce B pe3ynTaT OT 3-Ta Ta30Ba KOPEKIMS M CaMOCTOSTEIHOTO M3TerisiHe. Tosa
IpeMecTBa TOpakajgHHs OJOK B TNpaBwiHaTa mo3uuus. Koikoro moBede
KopUrupame ¢ 3-Ta Ta30Ba KOPEKIUS U C€ M3TEINIAME HArope, TOJIKOBA IOBEUYE
e Kopurupame obmus Oamanc. B 3aBrHcHMOCT OT TOBa, 10 KOJIKO TPHOHAYHHST
cTHI0 MOXE Ja ce Kopurupa, 6e3 Aa HampaBH KoMIeHcanus. |'opHaTa To4ka Ha
JMaroHana TpsOBa Jla cliefBa CaMOCTOSITEHOTO m3TerysiHe. JloyHaTa Touka Ha
JIaroHalia cliefiBa 5-Ta Ta3oBa Kopekims (¢ur. 4).
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CamoCTORTRAHO M3TEMAHE

®urypa 4. [lnaroHanHa TpaKIMOHHA JINHUS.

Pamenna NMPOTHUBOIIOJI0KHA TPAKIMA OT CTPpaHaTa Ha ,,l'laKETa“

[IpenBapuTesHO onpeesieHa CTpaTerus 3a MyCKyJIHa akTuBaius. V3bpiiBa
ce BbB ()poHTANIHATA paBHUHA. [IpuHaAIeku KbM 3-TH crieludUyueH MPUHINT Ha
kopekiya. ChCTOM ce OT HM30METPUYHO HANpeKeHHe ¢ JlaTepaiHa II0COKa B
objacTTa Ha pamMoOTO OTKBM ,llaKeTa™“ TpH JomaTka B Hai-moOpaTta cu
¢uszuonornyna nosunua. IlpogbipkaBa TpaHCBEP3alHOTO pa3lIMpsSBaHE Ha
pameHHus Onok. IIpoTuBozeiicTBa ¢ 1€ MOANbp)KaHE HAa TOpakKalHHs OJOK B
NpaBWJIHA IIO3MIMSA, KOATO € MOCTUTHATa OT 3-Ta Ta30Ba KOPEKUUs H B
KOMOHWHAIMS ChC CAaMOCTOSATEIHOTO M3TETJIsiHE Ha Topca. TopakaaHUAT GJIOK He
TpsiOBa nta ryOm cBosiTa mo3unus. TpsOBa ga ocraHe CTaOWIICH M Jla HE Clle/iBa
MocoKaTa Ha paMeHHHs OJiok. M3mosis3Ba ce 3a BCHUKM KIMHUYHHM THUIIOBE OT

rpyna 2 (¢ur. 5).

PameHHa NPOTHUBONO/I0KHA TPAKLMA Ha ,,ciadaTa cTpaHa“

[IpenBapuTenHO OMpenelicHA CTpaTerds 3a MYCKYJIHAa aKTHBAIlHs.
HW3ebpiiBa ce BbB (ppoHTATHATA paBHHUHA. [IpUHAMIECKN KM 3-TH CICIApHICH
TIPUHIMI Ha Kopekius. ChbCTOHM ce OT M30METPUYHO HATIPEIKCHHUE C JIaTepaiHa u
KpaHWalHa [MOCOKa B OOJNACTTa HA PaMOTO OT KbM ,cliabara crpaHa® mpu
JomaTka B Hal-moOpata cu  (Qu3MONOTMYHA mO3WIMs.  [IpombikaBa
TPaHCBEP3aIHOTO pa3lIMpsiBAHE HA paMeHHUAT Oiok. IIpoTwBomelcTBa C Ien
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MOJIbPXKAHE Ha JTyMOATHHS/TOPAKOIYMOANHUsT OJOK B MpaBWIIHA TO3UITHS,
KOATO € IIOCTUIHaTa oOT 3-Ta Ta30Ba KOPEKUHMs B KOMOMHAIMA CbC
CaMOCTOSITEIHOTO M3TEIVIsIHe Ha Topca. JlymOanHuAT ONOK He TpsOBa 1a ryou
cBosdra nosuims. TpsOBa ma ocraHe crabwiieH W Jla HE cielBa NOCOKaTa Ha
pameHHus Onok. Tpakuusita Ha pPaMOTO OT KbM ,.ciabaTa CTpaHa“, BOAU 10
KOpEKIMs Ha TopakaiaHus 0ok npu knuHnuay tunose 4C u G 1-2. M3nonssa ce
camo 1ipu 15X (dor. 5).

Pamenna
TIPOTHUBOIIOIOKHA

IIPOTHUBOIIOIIOXKHA

TpaKIys Ha
,cnabara crpana“

®@urypa 5. PameHHa TPOTHBOMONOKHA TPAaKIMsA OT CTpaHaTa Ha ,JakeTa” u
paMeHHa IPOTHBOIIONIOXKHA TPAKLKS Ha ,,ci1abaTa cTpaHa‘.
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‘ CTPYKTYPHA TOPAKAJIHA KPUBHUHA

v \
N HE
i !
| TPYIIA 2
v v 'l’ JIYMBAJIHA WIU
TOPAKOJIYMBAJIHA
TazsT € TaseT € TazeT e B KPHBHUHA
H3BKHAI KbM || H3ITBKHAI KbM J00Bp v 1
KOHKABHATA KOHBEKCHATa Dananc
TOpaKaIHa TOpaKajHa JA HE
cTpaHa CTpaHa
v v | !
4c | [N [ 612 || G1 |
1-8a TasoBa l-eaTaszoea  ]-paTasoea 1-ra TazoBa v
KOpeKIIH KOPEKIIHs KOPEKLHs ropexmss | CATUTAJTHA
J, JEGOPMAILIMH:
2-pa TazoBa 2-pa TasoBa 2-pa Tazona 2-paTazosa | Loepman
KOpeKiH KOPEKLIHst KOPEKIIHs Kopexumusa | Xunepkucosa
Xwunepnopnosa
3-1a Ta3083 3-ratasoBa  Pamenma 3-ta TasoBa J
CBpPEX KOPCKIHA KOPEKIHA  OpOTHBOMONOKHA  KOPEKIHA 1-Ba Ta3oBa
v ¢, TpaKIHi 0T A KOPEeKLHA
4-Ta TAzoBa CTpaHara Ha
KOPEKIIHsA Pamenna makera‘ Pamenna \L
INPOTHBOMIOJIOXKHA TMIPOTHBOIIOIOXKHA 2-pﬂ Ta30Ba
5-Ta TazoBa TPaKIWs OT TpaKuHA OT KOpeKIIHs
KOpeKLHs CTpaHaTa Ha CTpaHaTa Ha
»Cllabara cTpaHa® »crnabarta crpana®
CHMETpHYHH
Huaronansa \’ TpaHCBEP3ATHH
TpakLHOHHA THHHA Pamenna Pamenna YCHIIHS
¢ IPOTHBOIIOIOKHA MPOTHBOMOJIOXKHA
TPaKIHA OT TpaKuHs OT
T
Pamenna CTpanata Ha CTpamaTa Ha paKius Ha
NPOTHBOMONOKHA  y1ayerat naKeTa® pamMeHere
TPaKLHA OT CTpaHaTa ”
Ha ,Jiaxera‘

®durypa 6. AnropurbM 3a TEpaneBeTUYHO BB3JCHCTBHE M IpHJIaraHe Ha
NPEeIBAPHUTEIHO ONPENIETICHUTE CTPATETHH 38 KOPEKIMS B 3aBUCHMOCT OT THUIIA Ha
M3KpUBSIBAHETO criopen Kracudpukanusara Ha Rigo.
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VI. PE3YJITATH

Pe3yJ’lTaTlrl 0T aHAMHe3aTa

Ha tabmuma 4 ca moka3aHd JaHHW OT HAJIMYHAETO HAa MEHapXe WIN IMybapXxe IpH
MAIMEHTUTE ChC CKOJIM03a MPEH 3aII0YBaHE Ha JICYEHHETO.

Tadauua 4. PasmpexneneHue cropeJ HacThIIBAHE Ha MEHapXe U
myOapxe.

Menapxe/ Jlexo crenenHu CpenHo CTeneHHH
Ily6apxe N % N %
Ha 23 63.9 23 48.9
He 13 39.1 24 51.1
O6mo 36 100 47 100

[Ipn iexo cTeneHHNTE CKOIMO3H, KOUTO Ca € TI0-BHCOK PHCK OT IPOTPECUs
ca 39,1%, nokaTo npu cpenHo creneHHure ca 51,1%.

Pasnpenenenne B 3aBUCMMOCT OT BHAA CHOPT, KOHTO NpPaKkTHUKyBaT
NalUeHTHTE, MOXKeE Ja ce BUIIM Ha Tabnuia 5.

Tabiuma 5. PasnpenencHuwe cmopen HACTBIIBaHE BHUAA CIOPT, KOUTO
MPaKTUKyBa JETETO MPEAU 3alI0UBAHE HA TEPaIUsITA.

Jleko creneHHn CpeHo cTerneHH!
Bupa cnopt N % N %
IlnyBane S5 14 8 ‘ 17
Hapoauu Tanuu 8 22 11 24
JIaTMHO H MOIEPHH TAHIH 9 25 9 ‘ 19
Jleka aTiieTnka 1 3 3 6
Xyao:kecTBeHA TIMHACTHKA 6 17 7 ‘ 15
CHHXPOHHO ILTyBaHe 0 0 1 2
Baner 2 5 3 ‘ 6
He coptyBa 5 14 5 11
O6ur0 36 100 47 100
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3abens3Ba ce, 4e CIOPTOBETE, KOUTO MPEIMMHO MPAKTHKYBaT [enara ca
IUTyBaHC, JATUHO W MOACPHU TaHIM, HAPOAHU TaHIMU W XYyHOXCCTBCHaA
rumHactuka. Criopesl Hac TOBa ce ABIDKM Ha (pakra, 4e Mo-roisiMaTa 4acT OT
KOHTHHICHTA Ca OT JKEHCKW Moji. Ha To3u eram He OTKpHBaMe BPB3Ka MEIKIy
CIopTa, KOWTO MPAKTUKYBAT U PA3BUTUETO HA CKOJIHO3aTa.

Pe3y.11TaTu OT U3MepPBaHE HA PbCTA OT CTOCK U CEACIK

[Ipn mamueHTHTE C JIEKO CTETICHHU M3KPHUBSBAHUS PHCTHT CE € yBenuuui ¢ 2.4
cM. 3a 12 mecena npu cpeaHH CTOWHOCTH B HaudanoTto +£SD 161.9+£8.42 cm. no
164.3+7.9 cm. IIpu mammeHTUTE CHC CPEIHO CTENICHHU M3KPUBSBAHUS PBCTHT CE
e yBemmumn ¢ 3.4 cm. 3a 12 mecemna npu cpelHH CTOWHOCTH B Hadanoto +SD
161.5£9.7 cm. 1o 164.9+£8.09 cm. PeCTBT Ha TOpca OT ceHAN0 MOJOKEHUE MPHU
JIEKO CTETNEHHUTE ce € yBenuumiI ¢ 1.9 cM. u ¢ 2.4 cM. IIpU CpeHO CTEIIEHHHUTE.
Hsima cTatucTuuecku JOCTOBEPHU PA3JIMKHU IIPH PBCTA OT CTOSK U CEACK MEXKIY
JBETE TIPYIH, KaKTO B HAYaJOTO Taka M B Kpas Ha mpocieasBaHero. [IpaBu
BIICUATJICHUE, Y€ TIPH JIEKO CTETICHNUTE MPH HavaleH pbhCT oT 161.9 cM. pbeThT B
ceaex € 83.9 cM., a pu cpeHO CTENEeHHUTE B Ha4asoTo € 161.5 cMm, pbCThT €
cenex e 82.9 cm. ToBa cnopen Hac ce IBJDKU Ha MO ToyisiMaTa KpUBHHA, KOSITO
MIpaBH TOPCa MO-HUCHK (1uar. 3 u 4).

PbeT - 1eKo cTeneHHH

839

PBCT CEJTHAJI
7 o 85,8

161,9

PBCT IIPAB
b( 164,3

[ 20 40 60 80 100 120 140 160 180
Hagano 12 mMecena
I[narpama 3. Pazguka B PBbCTa OT MUBIIPABCHO W CCAHAJIO HOJIOXKXCHUC IIPpH
MNaOUCHTUTE CHC JICKO CTCIICHHA CKOJIMO3a 3a Epruoa OT 12 Mecena.

Pner - CpeIHO CTENEHHH

829

PBCT CEJIHAJI 853

161,5

PLCT IIPAB 164,9

0 20 40 €0 80 100 120 140 160 180
Hauano 12 mecena
Juarpama 4. Paznuka B pbCTa OT M3MPABEHO W CETHAIO TMOJOKCHHUE TPH

TMMAITUEHTUTE CHC CPEAHO CTEIIEHHA CKOJIM03a 3a IEPHUOA OT 12 Mecena. 8



PesyaraTu oT kJIMHNYHY M3MepBaHus Ha 3D nedopmanmnure Ha Topca

Pe3yJ’lTaTI/I OT UBMEPBAHETO HA CarUTAJTHUA l'lpO(l)l/I.Tl Ha Fp']:ﬁ]-la‘{ﬂl/lﬂ CTHJIO
¢ MHKJIMHOMETBP

W3mepuxme ronemMuHaTa Ha TopakaiHata kudo3a u symOanHara Jopro3a
B HadajgoTo U ciex 12 meceuHo mpociensBaHe. OTKpUXME CTaTUCTHYECKU
sHaynMa pasnuka (p<0,001) npu HavagHMTE CTOWHOCTH Ha Kudosara. [lpu
JIeKUTE ciydau Ts Oenie ¢ 8.3° 1o rojsiMa OT KOJIKOTO MPU CPEIHO CTEIICHHUTE
n3kpuBsiBanus. CpenHuTe CTOMHOCTH +£SD mpuW JIEKO CTENEHHUTE B HA4yalloTO
Osixa 29.2°+9.17, xato ce yBemu ¢ 2.1° cimex mpociemssaneto 31.3°+7.01.
Cpenmamute croifHocTH +SD mpm cpemHO CTENeHHWTE B HAYaloTo Osixa
20.9°+10.86, xaro ce yBenu ¢ 2° cnex npocnensBaneTo 22.9°+7.86. Otueroxme
W CTaTUCTHUYECKH 3HAYMMH Pa3IMKW B Kpas Ha Mepuojia Ha NpOCIeIsBaHeTO
(p<0.001), xato mexute Osxa c 8.4° moBeue oT cpenHo creneHHuTe. [Ipu Te3m
CTOMHOCTM Ha TopakamHata ku(o3a OTYETOXME HaMajsBaHEe Ha TOpAKIIHATA
kudoza ¢ yBenauyaBaHe Ha breja Ha Cobb. Makap M ¢ MaJKku CTOHHOCTH
OTYETOXME OA00peHHe Ha Kndo3aTa U MpH aBeTe rpynu (Tadi. 6).

Tadanua 6. Cratuctuuecka 00paboTKa Ha CTOWHOCTHTE Ha TOpakayiHaTa Kudo3a
u nym0OanHara J0pao3a

Cpenna CrannapTtHo CrangaptHa
. I'pyna n CTOHHOCT __ OTKJIOHEHHE rpemka
Kudosa Jlexu 36 29.2 9.17 1.528
| HaYaI0 Cpemnu 47 20.9 10.86 1.584
Kudoza Jlexu 36 31.3 7.01 1.169
| cren 12 M. Cpennu 47 229 7.86 1.146
Jlopro3za Jlexu 36 34.9 7.85 1.309
| HaYano Cpennu 47 28.9 7.66 1.117
Jlopmosa Jlexu 36 34.3 6.29 1.049
cnen 12m.  Cpemnu 47 28.2 5.24 0.764

*M - Mecena
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Pe3yJITaTH OT UBMEPBAHETO HA BI'bJIa HA POTAllUd HAa TOpPCA ¢ CKOJIUOMETHP

[pu nBeTe rpynu B Kpas Ha IIEpHOa 3a IPOCIICASIBaHE TOTYIUXME
HamansBaHe Ha BPT. [Ipu nexo crenenure ¢ 1.8° ot cpennu croitHocTH £SD
6.9°+£3.28 B kpas 5.1°+3.73 npu p<0.001. IIpu cpenHO CTenEHHUTE
moo0peHueTo e ¢ 2.5° ot cpenHu ctoHOCTH +SD 9.5°4+4.37 B xpas 5.1°+3.88
ripu p<0.001 (mmar. 5). Brieuatiienne npasu mo-1006poTo MOBIUSBAHE Ha
JIyMOaJIHUTE KPUBUHH M TIPH JBETE TPYIH, KOETO CHBIIA/Ia C PEHTICHOJIOTUUHUTE
pesynraru. [Ipu nexo cTeneHHUTE TOZOOPEHKETO € ¢ 2.4°, a Ipu cpeHo

CTEIeHHuTE ¢ 5.1°.

broa Ha potaums Ha Topca (BbPT)

8
6
4
,||||
0

3Chneka 4Cneka G1-2 N3N4 Obwo G1-2 N3N4 Obwo
cTeneH crened neka neka neka cpenna cpe.n.ua cpegHa cpefHa cpeaHa
CTENeH CTeNeH CTeNeH CTeNeH CTeneH CTeNeH CTeneH crened

mHavano w12tm mecey,

Juarpama S. Jlunamuka Ha 'bPT no KIMHUYHY IPyNH U T€XECT Ha CKOJIMO3ATa.

Pe3yaraTu oT M3MepBaHeTO Ha (ppoHTATHMS GasiaHc Ha doTorpadus ¢
UH/IEKCHUTE HA CUMETPUSs

He ce oTkpuBaT cTaTUCTHYECKN JOCTOBEPHH PA3IMKU MEX/y IBETE TPYyIH
npu cpaBHsBaHe Ha pesyararure. OTkpuBa ce oOmo nomoOpeHue Ha +SD
cumetpusata POTSI npu nekure kxpuuau ¢ 10.3+£8.99 or 27.8£14.54 Ha
17.549.69 npu cratucrudecka mocroBepHocT mpu p<0,001. OtkpuBa ce 00mI0
nogobpenue Ha +SD cumerpusita POTSI npu cpeanure xpuBunu ¢ 14.7+16.97
ot 35.4+20.62 na 20.7+8.02 npu craTtucTudecka noctoBepHocT mpu p<0,001.
Cumetpusita otmnpen Ha Topca (ATSI) ce mogoOpu CbhC CTAaTHCTUYECKH
JOCTOBEPHH pa3nuku u npu asete rpymu (p<0,001). Ilpu cpegrute croitHOCTH
+SD Ha seknuTe KpHBHHH MojaoOpeHnero e ¢ 9.9+7.85 or 27.7+10.94 nHa

30



17.8+7.32. Ilpu cpemnure croifHoctn +SD Ha CpeaHO TEXKHUTE KPUBHUHU
nogobpenueTo e ¢ 9+7.82 ot 28.6+8.23 Ha 19.6+£6.32.

3aeH MHAEKC 32 CUMETPKA Ha Topca (POTSI)

50,00
45,00
40,00
35,00
30,00

25,00
20,00
15,00
10,00
5,00
0,00

3Cnexa 4Chexa G1-2 N3N4 O6wo G1-2 N3N4
cTened  cTeneH nexa nexa nexka cpeagHa cpegHa cpegHa  cpegmMa q;e.wu
CTeneH CTeneH CTened CTeneW CTeneH CTeneH cTened  CreneH

mHavano m 12TH mecey

Juarpama 6. /flunamuka Ha cuMetpusTa Ha Topca B rps0 (POTSI) mo
KJIMHUYHH TPYIH U TEKECT Ha CKOJIHO3aTa.

MNpepeH MHAeKc 3a cumeTpua Ha Topca (ATSI)

35,00
30,00

25,00
20,00
15,00
10,00
5,00
0,00

3Cneka 4Cneka G1-2 N3Na 06wo ac G1-2 N3N4 06wo
cTeneHd  crened nexka neka neka :pe,qna cpeagHa cpegHa cpegHa  cpegHa
CTeneH CTeneH cTeneH CTeneH CTeneH CTeneH cTeneHd  crened

mHauano m12TH mecey

Juarpama 7. /luramuka Ha cuMeTpusTa Ha Topca otmpen (ATSI) mo
KJIMHUYHY TPYIIH U TEKECT Ha CKOJIM03AaTa.

Enna oT OCHOBHUTE 3a/1a4i Ha KHHE3UTEPANHITa IIPH CKOJIMO03a € KOPEKITHATa Ha
BU3MSTA HA TAIOTO, CHMETPHATA W €CTETHUKATa. TeparneBTHIHUTE YHpa>KHEHUS
BKJIIOYBAaXa MPONPHUOLENTUBHO MPEBB3NUTAHUE, 3ay4aBaHE M HUHTErpalus Ha
KOpeKlusTa Ha Topca. JlaHHWTe OT W3MEpBaHETO Ha (poHTanHUs OalaHC Ha
aurutanHa  gortorpadus ¢ MHIGKCUTE Ha CHUMETPUSl  IOTBBPIXKAABAT
TTOJIOKUTETHHS €(PeKT Ha MpuiiaraHaTa OT HAaC METOIMKA Ha KWHE3HTEpamus W
CHUCTABAHETO ¥ C OPTE30JIeUEHHE IIPU CPEAHO CTEIEHHUTE CKOJIMO3M (Iuar. 6 u

7).
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Pe3yJ’lTaTl/l 0T U3MepBaHe HA MOOMJIHOCTTA HA IPbAHUAA KO U JUXATCJIHUTE
ABMIKCHHUSA

Ha numarpama 8 e wm300pa3eHa OuHAMHMKaTa Ha NPOMEHUTE ciex 12
MECCYHO IMPOCIICAIBAHEC. HpaBI/I BIEYATJICHUC, Y€ HA BCUYKW HUBA JUIIAHC U TIPU
IBETe TPYNH HMa CTATUCTHYECKH [IOCTOBEPHH pa3iWKH M TMOJ0OpeHne Mo
OTHOIIICHNE Ha JuXaTelHaTa (YHKIWS W IBIDKEHWE HA TPHOHHUA KOII |
madparmara. [Ipu aBeTe rpynu B HAYAJIOTO JAUATPATMEHOTO JUIIAHE HE € OHMIIO0
nobpe passuto. Ilpu nexure e¢ 1.1 cm. uw mocrura 2.5 cM. B Kpas Ha
npocnensBaneTo. Ilpu cpeano crenennurte B Hayanoro e 1.2 cm. u nocrura 3.4
CM. B Kpas Ha mpociefsaBanero. imame monoOpenue, koeto e ¢ 1.4 cM. mpu Jieko
CTETICHHUTE W 2.2 CM. IpH CPEAHO cTerneHHuTe. [Ipw ABeTe Tpymu JOIHOTO
IPBIHO JulIaHe € Owio Hai-pa3BUTO W ce MoJo0psiBa B Tpoleca Ha
npocneasBane. [Ipu nexurte ce mogobpsBa ¢ 1.3 cM. oT 5.2 cMm. Ha 6.5 cm. [lpu
CPeIHO CTETeHHHUTE ce MOoJo0psBa ¢ 2 cM. oT 5 cMm. Ha 7 cMm. ['opHOTO TPBIHO
JWIIaHEe CHINO Ce MOA00psIBa 3HAYNTEITHO, KaTO MPH JICKUTE 3a1o4uBa OT 4.4 cM.
ctura 10 5.8 cM., koeto e ¢ 1.4 cm. mompoOpenue. [lpu cpenauTe 3amoysa ot 3.8
CM. U joctura 5.4 cM., KaTo ce moaobpsisa ¢ 1.6 cm.

Pazinka B AHXaTeJHATA MeXaHHKA B CAHTHMETPH

1,1
[

Hauano Coaen 12

M.

JIH1 Jleko crenenuu

1,2

Hauano

Caen 12
M.

JIH1 Cpenno
CTeNneHHH

6,5
52 I

Caen 12
M.

Hauano

JTH2 Jleko crenennmn

7.0
5,0 I

Caen 12
M.

JIH2 Cpeano
CTeneHHn

Hauano

58
. I

Caen 12
M.

Hauano

UTH3 Jlexo crenennn

54

Hauano
M.

JIH3 Cpenno
CTeneHHn

Caen 12

ﬂnarpaMa 8. Craructuuecku JaHHHU 3a JUXATCITHUTC JABUKCHUSA U3MCPCHU Ha 3

HHUBAa U CPAaBHEHU ciie]] 12 MeceuHo npocieisiBaHe.
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Pe3yJ’lTaTl/l oT peHTFeHOFpaq)CKHTe H3CJIeIBaHUuA

IMpocnenuxme penreHorpadcku 3a 12 mecena. M3mepuxme creneHTa Ha
H3KpUBsIBaHETO ¢ brbja Ha Cobb. Paznenuxme ru Ha Be rpynu. Jleko creneHHU
u3kpuBsiBaHus oT 10° go 24° nmekyBanu camo cbe COYC. CpenHu CTENeHHU
m3KkpuBsBaHuA 0T 25° mo 44° mexkyBanu cbc COYC m opreza THUI KOpCET.
V3mepuxme brbjia Ha poTalysi Ha BPXOBUS NpeluIeH no MeToaa Ha Raimondi.
Pasrnenaxme ru no knuHMYHaTa knacupukanus va M. Rigo.

Pe3ysitaT oT u3MepBaHeTo Ha bI'bja Ha Cobb

Ha numarpama 9 ce nmemoHcTpupa mpoMmsHaTta Ha brbja Ha Cobb mpu
npoBenieHoTo JieueHne cbe COYC mpu JIeKo CTENEeHHH CKOMMOTUYHH KPUBUHHU.
ITpn 30.6% ce otpassiBa nomoOpeHue ¢ mosede oT 5° B bresa Ha Cobb. Ilpu
58.3% ce oruMra CTaOMIHOCT Ha KpMBHMHATA B paMkuTe Ha £ 5° u npu 11.1%

HUMaMe IIporpecupaHe Ha CKOJIHMO03aTa C IoBeye oT 5°.

ITpomsina Ha prena Ha Cobb npu nekocTeneHHu
CKOJIMOTHYHU KPHBUHH

» Bromasane noseve ot 5° IlonoGpenne noseye ot 5°

u Crabuimsupane B MHTepBasa + 5°

Juarpama 9. Pasnpe/enicHre Ha OlICHKATa Ha KpaiiHUS Pe3yTatr MpH JICKO
crenieHuu (10° - 24°) KpuUBHHU.

Ha muarpama 10 ce memoHcTpupa mpomsHata Ha breja Ha Cobb mpu
MpoBeAeHOTO JiedeHue ¢ kopecT U COYC npu cpelHO CTENEHHH CKOJIMOTUYHU
kpuBuHH. IIpn 36.2% ce orpassasa nomgoOpeHne ¢ nmosede oT 5° B bruja Ha Cobb.
[Tpu 59.6% ce oTunTa cTAaOMIHOCT HAa KpUBUHATA B paMKuTe Ha + 5°, a ipu 4.3%

MMaMe [POrpecupaHe Ha CKOJIHO03aTa C MoBede OT 5°.
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ITpomsna Ha brena Ha Cobb npu cpeHOCTENIEHHU
CKOJTMOTHYHH KPUBHHH

» Briomagane noseye ot 5° IMonoGpenne noseye or 5°

u Crabumsupane B HHTepBana + 5°
Juarpama 10. PasnpesiesieHre Ha oLieHKATa HA KpaiHUs pe3yJiTar npu
cpenHo creneHHu (25°- 44°) xpuBuHH

00110 3a Bere rpynu nporpecupaxa 6 ciyuas (7%), mogodpuxa ce 28
ciydast (34%) u crabunHu B pedpepeHTHHTE CTOHHOCTH OT + 5° ocraHaxa 49
cayqas (59%) (amar. 11). Hama cTaTUCTHYECKH NOCTOBEPHH PAa3IHKH MEXKIY
JIBETE TPYIH 10 OTHOIICHHUE HA TTOJyYSHUTE PE3yITaTH.

ITpomsina Ha briia Ha Cobb 00mio 3a aBeTe rpynu

» Bromasane noseye ot 5° TINono6penne noseue or 5°

® Crabuimsupane B MHTEpBana + 5°

Juarpama 11. PasznpenencHue Ha oleHKaTa Ha KpalHUS pe3yaTar o0IIo mpu
JIEKyBaHUTE MALEHTH.
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MpomAHa Ha brbna Ha Cobb
35
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Juarpama 12. /lunamuka Ha breia Ha Cobb Mo KIMHAYHU TPYIH U TEKECT HA
CKOJINO3aTa.

3abemnsi3Ba ce TEHACHNMS, KAKTO TPH JIEKO CTENEHHHWTE, Taka W MpH
CPEIHO CTENEeHHHUTE HAH-I00pH pe3ysTaTH ca IOCTUTHATH TIpH JTyMOalHUTE
kpuBuHu (G 1-2). ITogoOpenuero mnpu nexure e ¢ 4.8° or 18.6°+6.97 Ha
13.8°+11.08, a npu cpenno creneHuute e ¢ 7.3° ot 28.7°£7.97 na 21.4°+3.84.
ToBa Hu nemoHcTpupa, 4ye COYC u KOpCeTO IIEYEHHETO HMAT €IHAKBU
NPUHLIUIHA U BB3/ICHCTBUETO MM Ha CKOJMOTHYHUTE KPUBHUHH € WHICHTHYHO.
[o-ronsiMo momoOpeHue ce HaOmMOgaBa W OpU JiyMOanHaTa KpUBMHA Ha
JIBOWHHUTE CKOMMOTWYHH KpuBHHHU (4C) Ha CpeoHO CTENCHHUTE JIEKyBaHU C
kopceT. KpuBata e Hamamsna ¢ 4.1° ot 33.8°+8.12 Ha 29.7°£7.91 (amar. 12).
Crnopen Hac TOBa ce ABIDKHM Ha TO-Majkara aedopManys B TyMOATHHS OTIE.
Tam ce BUIOM3MEHAT caMO INpPELUICHUTE, JOKATO B TOPAKAIHUS OTAET UMaMme
nedopmaris, KakTo Ha MpenuieHWTe, Taka W Ha pedparta. ToBa Boawm 10 1MO-
roJisiMa acCUMETPHsl B MYCKYJIMTE U TO-TPYIHOTO UM IIOCTaBsIHE B IOAXOAINA
TIO3MIMSA 32 TTOJUIbP)KaHe U MHTETPalNs Ha KOPEKIHUATA.

Pe3yaTaTu oT u3MepBaHETO HAa bI'bJIa HA POTAIUS HA BLPXOBHS NpeNLIeH
mo meroaa Ha Raimondi

OO0 MOBJIMSABAaHETO M AEPOTHPAHETO Ha IIpellieHa Oelle J0Ka3aHO
CTaTHCTUYECKH MPU BCUYKH JIEKH CKONNO3H ¢ 1.8° oT HawamHa cpefHa CTOWHOCT
+SD 12.7°47.3, karo cien 12 meceuna Tepanus oemre 10.9°+£8.03. TIpu ckonno3a
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ChC CpeliHA CTEICH C Hail-roysiMa poTanus B Hamata cepus 0sxa 3C tum. C Haii-
neka cteneH Ha portauus ca N3N4 tun. C Haif-noOpo MOBIHSABaHE OT KOPCETO
nedennero 1 COYC ca 3C, npu KouTO poTammsaTa Hamams ¢ 2.7° mpHu cpeaHa
cTorHOCT £SD ot 23.9°+5.44 Ha 21.1°+6.44 v eAMHUYHUTE JTyMOATHU CKOJIUO3H
(G 1-2) ¢ meporamus ot 3.8° npu Hawano ot 20.1°£5.35 m cnen 12 mecena
mpociensBane Ha 16.3°£6.69. OOmara poramus NpPH BCHUYKHA NAaIHCHTH

JIEKYBaHU C KOpCeT W ynpaxueHus Hamans ¢ 2.3° ot 20.4°+7.09 na 18.1°£7.1
(mmar. 13).

MpomAaHa Ha brona Ha Raimondi

15

10
ARl
0

3Cnexa 4Cneka G1-2 N3N4 06wo 3CcpegwadCcpegHa G1-2 N3N4 0O6uwo
crened crened neka nexa nexa crened crenex cpeaHa cpeaHa cpeaHa
cTeneH  creneH  creneH CTeneH  cTeneH  cTenew

m Havano w12tk mecey

Junarpama 13. /lunamMuka Ha bI'bJla poTalys Ha BbpXoBUs npenuieH (Raimondi)
10 KIIMHUYHHU IPYIIH U TEKECT Ha CKOJIO3aTa.

He3anoBoanTeanu pe3yaraTu

Otueroxme 6 ciydass Ha MpOTpecHpaHe Ha CKONMOTHYHATA KpHBa, OOIIO
7%. Kato 4 ca nmpu nexo creneHnure nekyBaHu cbc COVYC, xoero e 11% ot
rpynarta U 2 mpH CpefHo CTelneHHUTe JieKyBaHu ¢ kopceT 1 COVYC, koeto e 4%
or rpynara. [Iporpecupanure jeKo CTeneHHH, Osixa HACOYEHH KbM KOPCETO
JICUCHHUE, @ Te3U OT CPEAHO CTENEHHNUTE 38 XUPYPIUYHO JICUEHHE.
HeszamoBosutenHu ca u pe3ynTaTuTe MONTYyYCHU TPH ONUTA HU 33 MOA0OpsBaHE
Ha caruTajgHus OajgaHc Ha TIpbOHAYHMSA CTHJIO, a WMEHHO TEHAEHUUSTA 3a
xunokngo3a B TopakanHus otaen. [Ipu neko crenenHure nomobdpuxme ¢ 2.1° ot
29.2° na 31.3°. [Ipu cpexHo cremeHHHuTe ogoOpuxme ¢ 2° ot 20.9° na 22.9°,
KOETO He e JlocTarbuHo. Criope] Hac TOBa Ce ABJDKHM Ha TOP3HMOHHUS ()EHOMEH Ha
npeanus rpbOHadYeH cBpbX pactex (Guo X. u cvasm. 2003 2., Porter R. u cvasm.
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2000 &.) v TpsiOBa nma ce oOpBINA MOBEYEC BHUMAaHUE B OBJCIIC HA CATUTAITHHS
npodui Ha TpbOHAKa MPH CKOJINO3A.

Cunrame, 4e IupparMeHOTO IWIIAHE BBIPEKH IOIOOPEHHETO, KOETO
NOJNyYHXME MMa MOTCHLWANT W 3a 10-J0OpO MOBIHWsBaHE M HUMa MACTO HPH
noJo0psiBaHe Ha IUIOCTHATA KOPEKIMs Ha CKONMOTHYHara jnedopmanus. [Ipu
JIeKo cTeneHHHuTe nogobpuxme ¢ 1.4 cm. ot 1.1 cm. Ha 2.5 cM., a Ipu cpeaHo
crenienHuTe ¢ 2.2 cM. ot 1.2 Ha 3.4 cm.

VIil. OBCBXIAHE

Enue or Hali-pa3riiexJaHUTe U KOMEHTHPAHU MapaMeTpH B CBETOBHATA
mutepatypa e projia Ha Cobb. Toif € MHOTO BajkeH 3a OTpEeNeITHETO Ha IOIX0/1a
npu JedeHue u ycmneBaemoctra. Criopen Hac TOif He TpsOBa ja ce mpuema
€/IMHCTBEHO, KaTo JOKa3aTeJCTBO 3a ycmeX Wiu Heycnex. [omemusit Opoit
HOKa3aTesd, KOUTO CJIeJUM Ipe3 HIKOJIKO Mecella HU jAaBaT hHdopmalus Ha
KaKBO /1a OObpPHEM II0OBEUE BHUMAaHHE B CHOTBETHUS Nepuoi. VMa manueHTy, Ha
KOHWTO € HeoOXOIMMO Jla ce oOpblla IoBede BHUMaHHE B ()pPOHATIIHA PaBHUHA,
Ha JPyrd B TpaHCBep3ajHa W/win carutanHa. Cuntame, 4e 1OJOOpEHHETO Ha
sreia Ha Cobb ¢ moBeue ot 5° mpu 34% OT manyeHTHTe MPaBUIN YIIPAXKHEHUS H
36% c xopcero nedenne n COYC e morBbpxIcHHE 3a e€(eKTHBHOCTTA Ha
Meroaukara. Zaborowska-Sapeta m cpaBr. (2011) cpobmasar 3a 48.1% or
MalMEHTHUTE JIEKyBaHU ¢ KOopceT 0e3 mporpecus, J0KaTo B Hamiata cepus ca 96%.
(Zaborowska-Sapeta u cvaem. 2011 2.) Karo orpannuasaiy (HakTop OTYATAME
Iepro/ia Ha TPOCIEAsBaHE, KOWTO BBIPEKH Y€ € C MPOIBIDKUTEITHOCT OT 12
Mecella € KpaThK 3a Tpocie[sdBaHe Ha cKommo3a. Zapata m cpaBT. (2019)
u3caenBaT 2 rpymnu ¢ JEeKo cTerneHHa ckonmo3a (10°-25°) ¢ mpocnenssane 3a 1
roguHa. I'pymaTa, KOsTO mpaBsT ynpaxHeHus nporpecupar 16% c¢ >5° Cobb (3
or 19). I'pynmara octaBeHa 6e3 ympaxuenus mporpecupa ¢ 50% (7 or 14).
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(Zapata u cvasm. 2019 e.) Hammre nannu ca mogo6uu ¢ 11% mporpecupainu
ciydan (4 ot 36) 3a enna ronuHa. Criopes MaHCOBETE 3a MPOTPECHS MOXKE Ja Ce
usnon3sa popmynara (Lonstein J. u cvasm. 1984).

bI"bJ1 HA Cobb - (3 x 6eser Ha Risser)
XPOHOJIOTHYHA Bb3pacT

Puck ot nporpecus (B %) =

Cropen Ta3u Qopmyna B rpyrnara npu CpeJHO CTEIIEHHTE CKOJMO3M CpelnHaTta
moiy4yeHa CToHHOCT +SD B MPOICHTH, KAaTO BEPOSTHOCT OT MPOTPEcHs €
32.05%+7.33, kato peanHo mnporpecupanute ca 4%. Ilpu neko creneHHUTE
cpenuuaT npoueHT +£SD 3a mporpecus e 21%=+7.5 npu mporpecupanu ciaydau
11%.

Haii-uscinenBanara u 00ChkIaHa paBHHHA 110 OTHOIICHHWE HAa KIMHHKATa
Ha CKOJIMO3aTa € TPaHCBEp3aJHaTa paBHHWHA. VI3MON3BaHETO HA CKOJIMOMETHDP U
omnpexnensHero Ha bPT ce m3mon3Ba, KaKTO NPH CKPUHUHIOBU NMPOYYBAHHUS IO
YUWIMIIATa, TaKa U TP ONpeielisiHe HanpeabKa IpH jedennero. Kuru u cpasT.
(2015) uzcnensat 45 manueHTa ChC CKOJMO3a pasjienend B 3 rpynu. KimuHuano
0aszupaHa, KOATO CH W3IIBIHABA YIPa)XKHEHUATA B KIMHHUKAaTa. Bropara mpaBu
YIPOXHEHUATA CH BKBIIM W KOHTPOJHA, KOATO HE MpaBu ympaxHeHus. [lo
otHomenne Ha BPT mpu mpocnensBane B pamkuTe Ha 12 Mecema, caMo
KIMHUYHO Oa3zupaHaTa rpyna uMa nojobpenue B portanusra ¢ 4.2°. Ilpyrure 2
rpynu pearupart ¢ Biomasane.(Kuru u cvasm. 2015 2.) Ilpu HameTo u3cieaBaHe
“MaMe CTaTUCTHYECKO 3HaumMo monobpenue ¢ 1.8° (p<0.001) mpu yekute u ¢
2.5° (p<0.001) mpu cpeaHO TEKKHTE M3KPHUBSABAaHWS. Pasznukara cropen Hac ce
IBIDKH Ha pasiukara ot n3xonaute Husa. [lpu cpegante BPT B Hagamoro € 9.5°
+ 4.3, a npu Jiekute € 6.9° £+ 3.3. Pe3ynrarure HU MOKA3BaT MOBEYE MOIOOpEHUE
OpU JIyMOAIHUTE KPHBHMHH, HE3aBHCHUMO OT TEKECTTa Ha cKoiuo3ara. ToBa
mogo0peHue ce 3abernsi3Ba, KaTO PEHTTCHOJIIOTUYHO, Taka W KIHHWIHO. Cropen
Hac TOBA € JI0KA3aTeJICTBO 32 JACTOP3MOHHHA KOPEKIHS, KOSITO € KOMIICKCHA U €
ThpPCEHa OT Hac.
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VIll. 13BOAU U NIPENNIOPBKHU

H3Boan:

Paspaborenara u ampoOHpaHa OT Hac METOAMKA HAa KUHE3UTEPAIHs
OCHOBaHa Ha NpUHOUIUTE HA Schroth u KoHIenusATa Ha Rigo npu nena
C aJoJIECIIEHTHAa MWAMONATHYHA CKOJIMO3a HE IIPOTHBOPEYH Ha
OOIIONPHETHTE MPUHIMITA HA JICUCHHE Ha TOBa 3a00JsIBaHE, OTIMCAHH B
JIHTEpaTypa.

Kunesntepanmsara ocHoBaHa Ha mnpuHimunure Ha Schroth u
KOHIenuusATa Ha Rigo TpsOBa na ce mnpunara mpH MOAXOMSIN
KOHTHHTCHT TalMeHTH, KOWTO Na ObJe pa3/ielieH CIope] TeXKeCTTa Ha
HU3KPUBABAHETO.

W3non3Banute oT Hac QYHKIMOHAIHH W3CIEIBAHMUA U KIACH(DUKALUU B
ChbYETaHHE C PEHTICHOJIIOTHYHHUTE T[apaMeTpH, HU JaBa IIbJIHA
XapaKTEepHUCTHKa Ha CKOJIMOTHYHATA JeopManusi B TpUTE paBHUHH.
I[aHHI/ITe OT M3CJICABAHCTO HAa KIUMHUYHUTE TIapaMeTpu cCodar
CTaTHCTHYECKH JOCTOBEPHO MOAOOpEHHE Ha BbIbJa Ha pPOTALMsi Ha
TOpCca, CarMTajHUs OalaHC Ha TPHOHAYHMS CTHJIO W HMHICKCUTE Ha
CHMETpUs Ha TOpca, KOETO TMOTBBbpXKIaBa e(EeKTHBHOCTTA Ha
MIPUWJIOYKEHATa METOAMKA Ha KWHE3UTepanus OCHOBaHA Ha HMPUHLUIINTE
Ha Schroth u koHuenuusTa Ha Rigo.

[MpunoxxeHaTa MeTOAMKa HAa KMHE3UTEPAIUsl OCHOBaHA HAa NPHHIMIIATE
Ha Schroth u koHUemuATa Ha Rigo BoAM IO CTATUCTHYECKH 3HAYMMH
MOAOOPEHHUsI TIPH PEHTTCHOJOTHYHUTE MapaMeTpu Ha brbia Ha Cobb,
BrbJa Ha pOTAalWs Ha BBPXOBUs mpenuieH mo Raimondi u cxomnu
pe3ynTaTH ch00pa3HO MOAOOHN MPOYYBAHUS Ha aBTOPHUTE II0 CBETA.
Kunesurepamusita OCHOBaHa Ha npuHOMnMTe Ha Schroth u
KOHLeNUATa Ha Rigo He MoOke &1a 3aMecTH KOpCETO JICYEHHETO, HO
JIOITBJIBA HErOBOTO NEWCTBHE, KaTo NPHHIMIIUTE M Kiacu(pHKalusTa,
KOATO C€ M3I0JI3BAT Ca UHACHTUYHU.

Kunesntepansara ocHoBaHa Ha npuHIWNHTE HA Schroth u KoHIENKsATA
Ha Rigo mpu nekure M KOMOMHAIMATa M C KOPCETO JICYCHHETO NPH
CpeJHUTE CKOJMOTHYHU KPHBUHHM MOXXE [a IPOMEHH E€CTECTBEHOTO
MpoTHYaHe Ha 3a00JIIBaHETO.
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IIpenopbku:

Crnensaiiku pproBoacTBaTa Ha SOSORT na ce mpriara KuHe3uTepanus,
KOraTo ¢ I0Ka3aHa B 3aBHCHUMOCT OT TEXECTTa Ha CKOJIMOTHYHATA
nedopmanust caMoCTOATEIHO MM B KOMOHWHALIMS OT KOPCETO JICYEHHE.
ChbllecTBEHO 3HAaYeHWE 3a JIOOpUTE KpalHHM pe3yiTaTH e padoTara B
HHTEPAUCLMIUIMHAPEH SKHII C JIEKYBall] OPTOIEA, OPTONEANICH TEXHUK,
PEHTTEHOB JIa0OPAHT M IPHU HEOOXOIUMOCT IICHXOJIOT.

CewmelicTBOoTO 12 OBb/1€ 100pe MHHOPMHUPAHO M Ja yyacTBa aKTUBHO NP
JOMAalllHUTE 3aHMMaHHs, KaTo MOTHBHMpA, HachbpyaBa M IOJIIOMara
W3MBJIHEHUETO HA MporpaMara OT chelupuyHd (HU3HOTEpaneBTHIHU
YIPaXHEHHS 33 CKOJINO3a.

OTroBopHO W 3a7bJ100YECHO IUIAaHWPAaHE Ha TEpalMsATa BbB BPEMETO U
JaBaHe Ha pEAIMCTUYHH OYaKBaHUS Ha NAlUCHTUTE M TEXHUTE
CeMEeNCTBA 3a MPOTHYAHETO M.

Ce3mameHata OT Hac METOIUKa cbhoOpaseHa ¢ mpuHOUIUTe Ha K.
Schroth u kommenmmsara mHa M. Rigo TpsOBa ma ce mpmiara cropen
BB3MOXXHOCTUTE Ha TEPANCeBTUUHMS €KHII, ChOOPa3HO HE0OX0INMOCTTa
Ha TAUWMEeHTHTE Jia [OCellaBaT IUIAHMPAHUTE 3aHUMaHus U
BCEKH/JHEBHATa paboTa B KbIIH.

ITo3oBaBaiiki ce Ha HALIMSA ONHT, CYATAME Ye MO-IIHUPOKOTO IpHIIaraHe
Ha Ta3M METOJMKA, OM YBEIMYMWIO TOOpUTE PEe3yNTaTd KaTo ILUI0 IpU
JIEKyBaHETO Ha aJI0JIeCLIEHTHATa HANONaTHIHA CKOJIHO03a.
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IX. 3AKJIIOYEHUE

BbBexnaHero Ha cnenuUYHUTE YIPaKHEHHS 3a CKOJIMO3a CIICIBalKH
npuniunure Ha K. Schroth m konmenmusara Ha M. Rigo, Geme cro0Opasena c
YCIIOBUSITA ¥ BB3MOXKHOCTUTE B bhirapus. YnpaxHeHusta 6sxa MoaquduIMpaHu
3a M3IIBJIHCHUE B JIOMAIIHHU YCJIOBHS 0e3 HeOoOXOAMMOCTTa OT H3IION3BaHE Ha
TMMHACTUYeCKa cTeHa. EqHOCeIMIYHOTO 00ydeHHEe, TOMANTHOTO U3IIbIIHEHHE Ha
YIOpaXHEHHATA U CEAMHYHUTE TPYMOBU 3aHUMaHHs AaJ0Xa NOOpU pe3yiTaTH
HOI[O6HI/I Ha TIOBC€YC WM IO-MaJIKO HMHTCH3MBHU HU3CJICABAaHU Iporpamu I10
csera. JloOpOoTO IIaHMpaHe Ha YNPAKHEHUATa BKIIOYBA I[I03HABAaHE Ha
HATOBAPEHOCTTA HA IOHOIIMTE B YYWIMINE, IOJ3BaHE HAa BaKaHIMOHHHTE
NepHoJM 3a IIoBeYe padoTa M ChUYeTaBaHE HA YHPAXKHCHUATA BKBINU C
YUWJIMIIHATA JIeHHOCT.

B HacTosimums Tpyn HUE He TPEeTeHAnpaMe 3a MAKCHMAJTHA H34epIaTeHOCT.
3a gacT OT mocTaBeHHTE MPOOIEeMH U B CBETOBEH Mamab 3a cera HiIMa OTTOBOP.
IIpy HOBOBBBENCHHUTE OT HAC METOAW JIMIICBA NPOCIEISBaHE B IBJITOCPOYCH
miad. [lanueHTrTe, NpU KOMTO mpHiIaraxMe KHHE3UTEPAIusITa, He ca 3aBbPIIMIN
pacrexa cu M ca BCe OlIe B pUCKOBATa Bb3PacT 3a MPOrpecupaHe.
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IMPUHOCHU HA TUCEPTALIMOHHUSA TPY ]

C opuruHajieH xapakrep

BbBenena e cobcTBeHa METO/IMKa, cleaBaiku npuHuunuTe Ha Schroth
U KOHIeNuuMATa Ha RIiQO, mMpH  KOHCEPBATHBHOTO JICUCHHEC  Ha
HANONIATHYHATA aJOJIECIEHTHA CKOJHMO03a C MHOTO JOOpH NMPAaKTUYHH
pe3yiTaTH.

Omuncana e moapoOHO HMHOBaTHBHA TEXHWKAa 3a paslIMpsiBaHE Ha
KOHKaBHHTE Ae)OPMUpaHM Yy4yacThIlM OT TOpca C IIOMOILITa Ha
JMXaTeJHaTa MEXaHUKa U MPUIIeKaIaTa MyCKyJIaTypa.

C Hay4YHO-TIPUJIOKeH M OTBBP/AMTEJIEH XapaKTep:

3a mBpBM NIBT B CTpaHaTa € HANpaBeHO NPOCIEIsBaHE Ha TOJISIM,
CTaTUCTUYECKH JIOCTOBEPEH KOHTHHIEHT OT Jela C aJoJIeClIeHTHA
CKOJIN03a, JICKyBaHH KOHCEPBATUBHO OT €OWH M CBLI CKUIl II0
CTaHIAPTU3UPAH MPOTOKOJ ¥ UHIUKALIUH.

BbBeseHn ca 1eHHM 3a TMPaKTHKAaTa NPOTOKOJIM 32 TepareBTHYHU
yIpaXXHEHHs B 3aBHCUMOCT OT THIIA Ha CKOJMOTHYHATa Jedopmarus
cnopen KacudukanusaTa Ha Rigo.

BpBenena e  mogpoOHO — ommMcaHa — OpUTHMHANIHA — CHhBPEMEHHA
KIacH(UKALKS ¥ AITOPUTHM 32 JIKH M CPEIHO TEXKU M3KPHBSBAHUS,
MOJXOSIA KaKTo 3a M300pa Ha KOPUTHpAIIY YIPAKHEHHUS, Taka U 3a
olpeziesIsiHe U3aiiHa Ha KopceTa.

3a mepBH THT B CTpaHaTa ca TPEACTABEHH Ha OBITapCKU €3UK
CHBPEMEHHM METOAM 3a OIICHKa Ha 3a00JIBaHETO W MPAKTHYECKU &
MOTBBbPAEHA BUCOKaTa MM MH(QOPMATHBHOCT NpH MpOCJIEsIBaHE Ha
JICYCHUETO.
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I. INTRODUCTION

“The treatment of scoliosis has become a constant lesson in humility
that requires us all to work together.”
Manuel Rigo

Adolescent idiopathic scoliosis is a complex three-dimensional torsional
deformity of the spine and trunk that occurs in children in good general health,
which can progress in connection with many factors during each rapid period of
growth in development. (Dimitrova E. 1991, Rigo M. et al. 2010) Scoliosis has
been described since Hippocrates (500 BC). Its clinical manifestations are the
subject of a wide range of disciplines - biomechanics, epidemiology, physiology,
physical therapy, orthopedics, internal medicine, psychology and others.

The evolution of the spine goes through various stages to reach its

human morphology. Frequent diseases and anomalies of the spine require its
precise study and the creation of newer methods for research, treatment and
rehabilitation. Increased attention to the study of scoliosis is necessary due to the
growing number of spinal deformities in recent years among students.
(Dimitrova E. et al.2013, Langova et al. 2000, Popova-Dobreva D. et al. 2008,
Grivas TB et al. 2002, Lonstein J et al. 1982, Wong H et al. 2005)
Spinal deformities are widespread and pose a serious medical and social
problem, which is why early diagnosis and early treatment can prevent severe
spinal deformities. Due to the inconspicuous onset, slow and painless course, the
low severity of clinical symptoms in children with improper posture leads to late
diagnosis and treatment. (Popova-Dobreva D. et al. 2008) The prevalence of
scoliosis is between 1% and 12% (Tanchev P. et al. 2000) in screening studies,
most often between 2-3%. (Negrini S. et al. 2018)

Progression of the disease can be prevented by early diagnosis by
performing screening studies in schools. The most appropriate age at which they
should be held is from 8 to 15 years. (Negrini S. et al. 2018) It can be done by
well-trained physiotherapists in communication with medical specialists. The
diagnosis is made by an orthopedist specializing in spinal deformities.
Confirmed by radiography, measuring the Cobb angle, which should be >10°.
(Negrini S. et al. 2012, 2018) Upon completion of bone growth in distortions that
go beyond the "critical threshold" adopted by most authors between 30° and 50°
Cobb angle, (Weinstein SL. et al. 2003) there is a higher risk of health problems



in old age such as: reduced quality of life, visible cosmetic deformity, pain and
progressive functional limitations. (Lonstein J. et al. 1984, Negrini S. et al. 2012)

From the point of view of the medico-social problem of scoliosis, the
treatment can be conservative, including physiotherapy and / or orthotic (brace)
or surgical treatment. To a large extent, the choice of treatment depends on the
conduct of screening studies. According to scientific data in Oakland (United
States) conservative treatment costs an average of $ 4 748, while operational is
35 510 $. Conducting screening studies cost $ 7.39 per child, which would
reduce by 81% the need for surgical treatment. When these statistics are applied
throughout the United States, equivalent screening program would cost 90.9
million dollars a year. Treatment for scoliosis without screening is estimated at $
95.4 million per year as a direct cost. This estimate does not include loss of
income, welfare, social programs and other direct and indirect medical expenses
that may arise during surgery. (Roubal PJ. et al. 1999)

We accept that the development of spinal deformities is a serious
medical and social problem. Prevention of progression in angular deformities is
leading in early diagnosis and early treatment.



I1. SUMMARY OF LITERATURE REWIEW

1. Causes of scoliosis are not yet clarified. It is considered to be a
polyetiological idiopathic disease. There are a number of complementary
theories about the course of the disease. (Burwell R. 200, Guo X. et al. 200,
Nikolova S. et al. 2012, Porter R. et al. 2000) Idiopathic scoliosis has the
potential to progress with the growth and development of the skeleton and
musculoskeletal system. (Asher M. et al. 2006, Bagnall K. 2008, Bunnell
W. 1986., Burwell R. et al. 2009)
2. The general understanding of the treatment of scoliosis is defined as
multidisciplinary. Covers tracking and monitoring by a physician
orthopedic, physiotherapy, treatment with orthoses (in Bulgaria use the
term "brace treatment™), operative orthopedic treatment, psychological
support and commitment of the family. (Negrini S. et al. 2006, 2008, 2012,
2018)
3. There are many available classification systems, based on the Cobb
angle as well as other criteria. For disease scoliosis is defined limit of 10°
of Cobb angle. Between 10° and 25° it is conventionally assumed that
specific physiotherapeutic exercises for scoliosis (PSSE) are appropriate.
From 20° to 40° of Cobb angle it is accepted to treat the combination with a
corset and PSSE. Above 50° of Cobb angle, the most appropriate treatment
is surgery. (Negrini S. et al. 2006, 2008, 2012, 2018)
4. In terms of physiotherapy there are conflicting beliefs about its impact.
Specific physiotherapy exercises for scoliosis (PSSE) introduced as a term
of SOSORT in 2005 and showed great development in methodological and
scientific plan. Similarly is the development of brace treatment. (Dimitrova
E. 1991, Filkova S. et al. 2017, Chernogorova S. 1994, Bettany-Saltikov J.
et al. 2014, Dimeglio A. 2001, Negrini S. et al. 2018)
5. Methods based on the findings of Katharina Schroth, corresponding to
the three-dimensional (3D) nature of scoliosis undergo development 3
generations of researchers. The method leads to the improvement of the
aesthetics of the body, the vital capacity, the musculature and the symmetry
of the body. (Berdishevsky H. et al. 2016, Lehnert-Schroth C. 2000,
Rigo M. et al 2008, Weiss H. 1992)
6. Evidence have been found of reduced risk of progression in patients
performing exercises based on the principles of Schroth. The progression of
the curves by more than 5° of Cobb angle ranges from 2.8% to 19%. In
7



comparison with a natural ongoing disease in untreated patients, scoliosis
progresses from 40% to 58%. (Chongov B. et al. 2016, Kuru T. et al. 2016,
Min-Jae K. et al. 2017, Park J. et al. 2018, Schreiber S. et al. 2016)

I11. WORKING HYPOTHESIS

Proceeding from the importance of the problem with non-operative
treatment of adolescent idiopathic scoliosis, and based on research literature and
our experience in this field, formulated the following working hypothesis:

The creation of a comprehensive, scientifically specialized
physiotherapeutic methodology based on the principles of K. Schroth and
the concept of M. Rigo and its application as part of the overall treatment plan
for adolescent idiopathic scoliosis would lead to the cessation of progression and
the maximum possible correction of the deformity.



IV. PURPOSE AND TASKS OF THE DOCTORAL THESIS

The purpose of the doctoral thesis is the development, implementation

and study of the effect of the application of physiotherapy methodology based
on the K. Schroth’s principles and M. Rigo’s concept in adolescent idiopathic
scoliosis.

To achieve this purpouse we have defined the following tasks:

1.

To make a critical analysis of the literature on the application of the
Schroth’s method and principles in idiopathic scoliosis.

To specify the indications for physiotherapeutic treatment in adolescent
idiopathic scoliosis and to select an appropriate contingent for examination.
To develop a methodology for functional examination of this contingent of
patients.

To develop own methodology of physiotherapy, based on the principles of
K. Schroth and the concept of M. Rigo, adapted to the conditions in
Bulgaria.

To apply the methodology in a statistically significant contingent of
patients with idiopathic scoliosis.

To determine the place of orthotic treatment and its combination with the
methodology of physiotherapy.

To analyze the obtained results regarding the changes in the shape and
functional possibilities of the scoliotic deformation under the influence of
the applied physiotherapy.

To formulate conclusions and recommendations for the practice.



V. MATERIAL AND METHODS

The study was conducted for the period 2014 — 2018 at the medical
center "Ortomed”, part of the University Specialized Hospital for Active
Treatment in Orthopedics (USBALO) "Prof. B. Boychev”, Gorna Banya, Sofia.
A total of 83 patients with a diagnosis by orthopedist - adolescent idiopathic
scoliosis, were examined and followed up within 1 year.

Inclusion criteria from the sample:

« children diagnosed with adolescent idiopathic scoliosis and a Cobb angle
greater than 10° and less than 45°;

* minimum age - 10 years old;

* maximum age before completion of bone maturity;
 children from families agree to cooperate in treatment;
e opportunity to visit the training physiotherapeutic team.

Exclusion criteria from the sample:

. accompanying health problems that would terminate the healing
process;

. scoliosis with neurologic and / or other primary etiology;

. children under 10 years of age;

. children who have already completed their bone growth.

During the study were excluded children:

. visited elsewhere for similar therapies or other treatments.
. have not participated actively throughout the program period.
. indicated for surgery on the recommendation of orthopedics.
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V.1. CHARACTERISTICS OF THE CONTINGENT

Patients were divided into two groups depending on the size of their
main scoliotic curvature and type of treatment: The first group with low scoliosis
have been treated only with specific physiotherapy exercises for scoliosis
(PSSE). It included 36 of the cases.

The second group had moderate scoliosis treated with PSSE and brace
treatment. It consists of 47 cases (Table 1).

Table 1. Characteristics of the contingent according to the type of involvement
and treatment.

Diagnosis of adolescent idiopathic scoliosis Number of children /
Percentage
Low 36 (43%)
Moderate 47 (57%)
Total 83 (100%)

The sample is dominated by children with moderate scoliosis - 47 or
57% and less with low scoliosis - 36 or 43% of the sample (Diagram 1).

Distribution according to the severity of scoliosis

Low
Moderate scoliosis

scoliosis 43%

57%

= Low scoliosis = Moderate scoliosis

Diagram 1. Distribution of the contingent, according to the type of
involvement and treatment.

The ratio between females and males is 9.4: 1, which is nearly twice as
much in favor of females compared with publications in world literature 2.8-
5.4:1 (Table 2) (Diagram 2).
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Table 2. Description of the sample by gender.

Indicator Number of children Percentage
Females 75 90.4
Gender Males 8 9.6
Total 83 100

Description of the sample by gender

<

Females

90%

® Males = Females

Males
10%

Diagram 2. Description of the sample by gender. (%).

The average age + SD of the sample at the start of treatment was 13.12
+ 1.7 years. In low cases it was 13.6 + 1.98 years, while in moderate was 12.8 +

1.37 years. (Table 3).

Table 3. Description of the sample by age of initiation of treatment.

Age Average value Standard deviation

Low 13.6 1.98
Moderate 12.8 1.37

Total 13.12 1.7
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V.2. METHODOLOGY OF EXAMINATION

To objectify the functional state of patients in terms of the effectiveness of
kinesitherapy/physiotherapy treatment, we used the following subjective and
objective methods and tests for research. A detailed record was created in which
all indicators and evaluation methods were entered.

Anamnesis

The study of patients begins with a brief anamnesis involving the child and his
parents.

Determining the type of curvature according to the classification of Schroth,
modified by Manuel Rigo

Rigo's classification is based on clinical indicators, using radiological indicators
that complement it and help to more accurately determine the type of curvature.
It helps us to use more precisely the principles of correction and achieve optimal
results. It serves for organizing the physiotherapeutic specific exercises for
scoliosis as well as for making braces, who comply with the type of curvature
and accurately determine the direction and strength of pressure.

Measuring height from standing and sitting position

We measured the growth of patients in standing position in a standard approach.
Placed the patient's body on a wall with his back. Placed the heels, pelvis and
head touching the wall. Measured with a height meter mounted on the wall. We
report the results in centimeters and millimeters. We measured the height of the
patients from sitting position by placing a chair without a backrest close to the
wall. The patient sits and rests his pelvis and head against the wall. Measured
with a height meter mounted on the wall. We report the results in centimeters
and millimeters.

13



Clinical measurements of 3D trunk deformities

Measurement of the angle of sagittal curves (kyphosis and lordosis) with an
inclinometer

We place the patient standing in his normal position. It should not be too relaxed
or stressed. We use an inclinometer or scoliometer. Measurement it perform on 3
places of the trunk, taking into account the degree of inclination of the respective
section to the horizontal plane.

Measurement of the angle of trunk rotation (ATR) with scoliometer

Angle of trunk rotation was determined using a Bunnell scoliometer (1984) in
the William Adams test. (Adams W. 1882, Bunnell W. 1984) It is still debated
whether the scoliometer should be used to measure ATR when standing with the
trunk tilted forward (Adams test) or from the seat and with the trunk tilted
forward. Burwell et al. (1988) found that leaning forward from a standing
position gives the best estimate of rotation, while Grivas et al. (2006)
recommend a forward tilt from a sitting position that better correlates with spinal
deformity. (Tasheva R. et al. 2013, Burwell RG. et al. 1988) We used the Grivas
modification to avoid errors from different lengths of the two lower limbs, which
would lead to pre-rotation of the pelvis and subsequent compensation in the
trunk rotation.

Measurement the indices of symmetry in the front and back of the trunk
using digital photography

To measure the indices of symmetry, front and back images of the patient's body
are taken. A decor is made, which is placed on the wall so that the contours of
the body are clearly visible in a photo. The decor should be composed of
intersecting lines perpendicularly, which form a lattice. Patients are instructed to
stand naturally at a distance of about 50 cm from the wall. The camera is
calibrated by matching its horizontal and vertical lines to those of the grid. The
hair in girls is fixed high so that there is visibility on the neck. Markers are
placed on processus spinosus of the 7th cervical vertebra; of the inter-gluteal
fold; and in the middle of the jugular fossa.

14



Measurement mobility of the chest and respiratory movements

To measure the mobility of respiratory function, we modified the Hirz
tests. (Tasheva R. et al. 2013) We performed the test from a standing position.
Measurements made on three levels using a tape measure. The meter is placed in
the transverse plane, close fitting to the body of the patient. The patient performs
2-3 full inhalations and exhalations, whereby he is instructed to expand as much
as possible the place where the tape meter is placed. In full inhalation must keep
at least two seconds as well as in full exhalation. Record the maximum value
reached on inhalation and the minimum value on exhalation.

X-ray examination of a patient with scoliosis

All radiographic parameters in our study are described by an orthopedic
doctor. In terms of physiotherapy and organizing optimal corrective exercises we
use X-ray examination in order to be better informed and make the right
decisions. The aim of each physiotherapist working in the field of spinal
deformities should be to describe the deformations without radiography and to
use it only to confirm the clinical assessment.

Statistical processing methods

The statistical methods for data presentation and analysis are:

»  Descriptive. For parameters measured in non-metric scales are reported:
absolute (number) and relative (%) frequency. For parameters measured in
metric scales are given: number of cases, the arithmetic mean and standard
deviation.

* Hypothesis testing. The basic model used is ANCOVA (analysis of
covariance) which includes as factors and covariants the following
parameters: baseline result, condition severity and group. Additionally,
where possible, the Student's test for two related groups is used. (Kalinov K.
2013)
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V.3. OWN METHODOLOGY OF PHYSIOTHERAPY

Purpose of the applied physiotherapy

The aim of physiotherapy was stopping the progression and maximum possible
correction of scoliosis.

o

Tasks of physiotherapy

Representation of the treatment plan to the patient and the parents.
Determining the type of ddeformity and acquainting the patient and
parents with the details of the specific deformity.

Training in different patterns of breathing in connection with the
deformaty.

Myofascial relaxation of the tissues from the concave side of the
scoliosis and supporting the expansion.

Strengthening the muscles responsible for the correction.

Proprioceptive re-education, learning and integration of trunk
correction.

Active Self-Correction (ASC) training.

Training of parents in assistance with independent homework.
Psycho-emotional support and motivation in the process of treatment of
the patient and parents.

Methodology for corrective exercises based on the principles of K. Schroth

and the concept of M. Rigo

In order to be able to perform corrective exercises detailed and clear, must be
taken into account the principles described by K. Schroth and supplemented by
M. Rigo. Their aim is to achieve a comprehensive, effective active self-
correction of all curves in all their planes. Achieving the best correction of the
spine and trunk should be without compensation from adjacent areas of the body.
It should look harmonious and balanced. Self-correction should be maintained by
an appropriate and efficient support system proportional to the synchronized
action of the muscles of the trunk and the control of the internal volumes
(visceral component). Excessive action on an elongated or shortened muscle,
leading to inclinations in the sagittal, frontal plane or trunk rotations, should be
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avoided. This will lead to proximal or caudal compensation, imbalance or
fatigue.

The description of the methodology follows 4 basic principles.

They in turn are complemented and clarified by 3 specific principles that follow
predefined correction strategies, depending on the type of distortion, following
the Rigo classification.

Basic principles of correction

I basic principle

Three-dimensional stable postural correction

The postural correction of scoliosis in 3D corrected pelvis and head must be
achieved:

. active axial pull along the longitudinal axis of the spine;

. medialization (moving the spine to the imaginary centerline of the body
- from convex to concave or from concave to the centerline in the frontal plane);
. derotation in the transverse plane (rib hump to ventral, concavity on the
concave side in the dorsal direction);

. correction of the sagittal profile in the sagittal plane.

11 basic principle
Expansion technique

We use the movements in the direction of expansion to contribute to a
full correction in the three planes. The aim is to achieve the best possible and
corrected three-dimensional shape of the trunk. Expansion techniques follow the
first basic principle of correction and predefined strategies for three-dimensional
postural correction. Retained the adjustment achieved by moving and
supplemented with the techniques for controling the internal volume of the body.
Inhalation expand the concave areas of the trunk. When exhaling, the aim is to
maintain the expansion of the concave areas and to reduce the volume of the
convex areas of the trunk.

The expansion is performed in all planes. For the names of the
directions of expansion we use the axes along which the expansion occurs:

When the expansion is in the lateral or medial direction, it is called
"transversal expansion" and is performed along the transversal axis.

Dorsal and ventral expansion is performed along the sagittal axis and is
called "sagittal expansion."

17



The upward or downward expension in the vertical direction is called
"axial expansion" and takes place along the axial axis (Fig. 1).

1) Axial The corrected  2) Transversal 3) sagittal
expansion position expansion expansion

Figure 1. Terminology for describing the expansion techniques using the axes
of the human body: 1) axial expansion 2) transversal expansion; 3) sagittal
expansion. In the corrected position is shown a patient with a view in the
frontal plane with axial and transverse expansion.

111 basic principle

Muscle activation

Through muscle activation, we try to maintain the corrected three-dimensional
extended position of the body with the help of isometric muscle contractions.
The aim is to achieve isometric contraction of as many muscles of the trunk as
possible in the maximum possible 3D correction. In this way we will get a
concentric isometric contraction of the elongated muscles and an eccentric
isometric contraction of the shortened muscles. When using external additional
devices, additional muscle activation is created by applying pressure. The whole
concept is called expansion-tension-pressure. The term was introduced by M.
Rigo. With this principle we aim to create the maximum amount of afferent
proprioceptive signals and to train the brain in a sense of correction.

1V basic principle

Integration of the correction

Placed finally, as a principle of integrating the correction starts from the very
beginning, even at postural correction of the body in the first basic principle.

18



Continuing with the technique of expansion and muscle activation. Upon
completion of the specific exercises, various tasks are given to perform
movements that must be performed freely, with the best possible correction in
calm and balanced breathing.

Specific principles of correction

Specific principles support the basic ones. Performed in combination to achieve
the 3D correction. Numbering is not directly dependent on their application. Can
be applied in a different order, depending on the achievement of the desired
correction.

I Specific principle of correction

Self-elongation with three-dimensionally corrected and stable pelvic region
The principle is based on the correction of curvatures when pulling the spine
lengthwise. Defined as an axial component of the 3D expansion technique. There
is a caudal traction component consisting of a 3D aligned and stable pelvis and a
cranial traction component with a 3D aligned and stable head. It is used in all
clinical types. Maintained throughout the exercises. Allows easy and accessible
movement of body parts. The difficulty comes from the gravity that must be
overcome to achieve and maintain the pull. For its part gravitational forces give
us a sense of the direction in which we must maintain the correction.

11 Specific principle of correction

Asymmetrical sagittal straightening

Upon close observation of patients with scoliosis observe that the two halves of
their bodies rearranged asymmetrical. In a single right convex thoracic scoliosis,
the chest protrudes from the right side and sags from the left side. Right shoulder
goes in the ventral direction and the left in the dorsal. From the right, the pelvic
and lumbar regions move ventrally, while from the left they move dorsally. This
is an asymmetrical sagittal straightening that makes the body look opposite in its
two profiles (Fig. 2). It consists of moving (left or right) side of the body
backwards or forwards (sagittal plane) in combination with the self-elongation
while doing the opposite on the other side of the body (asymmetrically). Thus
creates pairs of forces for derotation in the transverse (transversal) plane.
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| |
Figure 2. Difference on both sides of the body, viewed from the left and
right profile of the same patient with scoliosis. Explains how the second
specific principle of correction works: asymmetrical sagittal straightening.

111 Specific principle of correction
Frontal plane alignment

Alignment of the body in the frontal plane is achieved by creating force
vectors acting to correct the various sectors (blocks).

For 3C clinical types, 3-rd and 5-th pelvic correction is performed (look
at predefined correction strategies described below). In combination with the
self-elongation, a diagonal traction line is obtained, which represents two force
vectors in the corrective direction to the lumbo-pelvic region and the main
thoracic region. In the proximal thoracic region, a force vector is created as a
predetermined corrective strategy for muscle activation, called shoulder opposite
traction from the “T-prom side”. The cervical region and head are placed in a
corrected and aligned position.

For N3N4, only self-elongation and frontal expansion from the "weak
side" using force vectors in the main thoracic region is performed.

For 4C, the 3rd pelvic correction is performed in combination with self-
elongation and balancing of the body, relative to the lumbar / thoracolumbar
region. Performing correction in the frontal plane between the pelvis and lumbar
/ thoracolumbar region. A predetermined corrective strategy is used for muscle
activation called shoulder opposite traction to the "weak side", which activates
the main thoracic region relative to the lumbar. The opposite shoulder traction
from the “T-prom side” for the proximal thoracic region is also applied.

G 1-2 performs as in 4C.
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Pre-Defined Strategies of Correction

These strategies support the basic and specific principles of correction.
They are directly dependent on clinical types.

Pelvic corrections

Pelvic corrections are a total of five. Each of them is a predetermined
strategy for correction. Not always follow a certain sequence. Used as commands
to place the pelvis in a neutral and stable position (Fig. 3).

1st pelvic  2nd pelvic 3rd pelvic 4th pelvic Sth pelvic
correction correction correction correction correction

Figure 3. Pelvic corrections.

Diagonal traction line

Predefined strategy for correction in the frontal plane exclusively 3C
clinical type. It refers to the third specific principle of correction "alignment in
the frontal plane.” Obtained as a result of third pelvic correction and self-
elongation. This moves the thoracic block to the correct position. The more we
adjust with the 3-rd pelvic correction and elongate, the more we will adjust the
overall balance. Depending on how much the spine can be adjusted without
making compensation. The upper point of the diagonal must follow the self
elongation. The lower point of the diagonal follows the 5-th pelvic correction

(Fig. 4).
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Figure 4. Diagonal traction line.

Shoulder counter traction on the ""T-prom side”

Predefined strategy for muscle activation. Performed in the frontal
plane. It belongs to the 3-rd specific principle of correction. It consists of an
isometric tension with a lateral direction in the area of the shoulder from the "T-
prom side” at the scapula in its best physiological position. The transverse
extension of the shoulder block continues. Counteracts in order to maintain the
thoracic block in the correct position, which is achieved by the 3-rd pelvic
correction and in combination with the self-elongation of the trunk. The thoracic
block should not lose its position. It must remain stable and not follow the
direction of the shoulder block. Used for all clinical types of group 2 (Fig. 5).

Shoulder counter traction on the "'weak side”

Predefined strategy for muscle activation. Performed in the frontal
plane. It belongs to the 3-rd specific principle of correction. It consists of an
isometric tension with a lateral and cranial direction in the area of the shoulder
from the "weak side" at the scapula in its best physiological position. The
transverse extension of the shoulder block continues. Counteracts in order to
maintain the lumbar/thoracolumbar block in the correct position, which is
achieved by the 3-rd pelvic correction and in combination with the self-
elongation of the trunk. The lumbal block should not lose its position. It must
remain stable and not follow the direction of the shoulder block. Traction of the
shoulder from the "weak side" leads to correction of the thoracic block in clinical
types 4C and G 1-2. Used only with them (Fig. 5).
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Shoulder counter & Shoulder counter
traction on the < traction on the
“weak side” %5 “T-prom side”

Figure 5. Shoulder counter traction on the "T-prom side” and shoulder counter

traction on the "weak side”.
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Figure 6. Algorithm for therapeutic effect and application of predefined
correction strategies depending on the type of curve according to the Rigo
classification.
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VI. RESULTS

Anamnesis results

Table 4 shows data on the presence of menarche or pubarche in patients with
scoliosis before starting treatment. In low scoliosis, which have a higher risk of

progression are 39.1%, while in moderate scoliosis are 51.1%.

Table 4. Distribution according to the onset of menarche and pubarche.

Menarche/ LOW MODERATE
Pubarche N % N %
YES 23 63,9 23 48,9
NO 13 39,1 24 51,1
TOTAL 36 100 47 100

Distribution according to the sport that patients practice can be seen in

Table 5.

Table 5. Distribution according to the occurrence of the sport that the child

practices before starting the therapy.

LOW MODERATE
Type of sport N % N %
Swimming 5 14 8 ‘ 17
Folk dances 8 22 11 24
Latin and modern dances 9 25 9 19
Athletics 1 3 3 6
Rhythmic gymnastics 6 17 7 15
Synchronised swimming 0 0 1 2
Ballet 2 5 3 6
No sport 5 14 5 11
TOTAL 36 100 47 100

We noticed that the sports that are mainly practiced by children are
swimming, Latin and modern dances, folk dances and rhythmic gymnastics. In
our opinion, this is due to the fact that the majority of the contingent are female.
At this stage we do not find a connection between the sport they practice and the

development of scoliosis.
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Results of measuring height from standing and sitting positions

In patients with low curves, height increased by 2.4 cm in 12 months at mean
values at baseline £ SD 161.9 £ 8.42 cm to 164.3 = 7.9 cm. In patients with
moderate curves, growth increased by 3.4 cm in 12 months at mean values at
baseline £ SD 161.5 + 9.7 cm to 164.9 + 8.09 cm. The height of the trunk from a
sitting position in low curves increased by 1.9 cm and by 2.4 cm in moderate
ones. There were no statistically significant differences in standing and sitting
height between the two groups, both at the beginning and at the end of the
follow-up. It is noteworthy that in the low degrees with an initial height of 161.9
cm, the height in the sitting position is 83.9 cm, and in the moderate degree in
the beginning it is 161.5 cm, the height in the sitting position is 82.9 cm. This we
believe is due to the greater curvature that makes trunk lower (Diagrams 3 and
4).

Low scoliosis

83,9

HEIGHT IN SITTING 85.8

161,9

HEIGHT IN STANDING 1643

0 20 40 60 80 100 120 140 160 180

Baseline After 12 months

Diagram 3. Difference in height from standing and sitting position in
patients with low scoliosis over a period of 12 months.

Moderate scoliosis

82,9

HEIGHT IN SITTING 853

161,5

HEIGHT IN STANDING 164.9

[v] 20 40 60 80 100 120 140 160 180
Baseline After 12 months
Diagram 4. Difference in height from standing and sitting position in
patients with moderate scoliosis over a period of 12 months.
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Results of clinical measurements of 3D trunk deformities

Results from the measurement of the sagittal profile of the spine with an
inclinometer

We measured the size of the thoracic kyphosis and lumbar lordosis at the
beginning and after 12 months of follow-up. We found a statistically significant
difference (p <0.001) in the initial values of kyphosis. In low curve cases it was
with 8.3° greater than in moderate ones. Mean + SD values at low curves were
initially 29.2° + 9.17, increasing by 2.1° after follow-up 31.3° £ 7.01. Mean
values + SD in moderate curves at the beginning were 20.9° + 10.86, increasing
by 2° after follow-up to 22.9° + 7.86. We also reported statistically significant
differences at the end of the follow-up period (p<0.001), as the low ones were
8.4° more than the moderate ones. At these values of thoracic kyphosis, we
reported a decrease in thoracic kyphosis with an increase of the Cobb angle.
Although with small values, we reported an improvement in kyphosis in both
groups (Table 6).

Table 6. Statistical processing of the values of thoracic kyphosis and lumbar
lordosis

|Gr0up N Mean Std. Deviation Std. Error Mean
Kyphosis Low 36 292 9.17 1.528
base lane Moderate 47 20.9 10.86 1.584
Kyphosis Low 36 313 7.01 1.169
after 2 m. Moderate 47 229 7.86 1.146
Lordosis Low 36 34.9 7.85 1.309
base lane Moderate 47 28.9 7.66 1.117
Lordosis Low 36 34.3 6.29 1.049
after 2 m. Moderate 47 28.2 5.24 0.764

*m — months

Results of measuring the angle of trunk rotation with a scoliometer

In both groups, at the end of the follow-up period, we received a decrease in
ATR. For low curves with 1.8° from mean £ SD 6.9° + 3.28 at the end 5.1° +
3.73 at p <0.001. In the moderate the improvement is by 2.5° from the mean
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values + SD 9.5° + 4.37 at the end 5.1° £ 3.88 at p <0.001 (Diagram 5).
Impressive is the better influence of the lumbar curves in both groups, which
coincides with the radiological results. In low ones the improvement is with 2.4°,
in the moderate ones is with 5.1°.

Angle of Trunk Rotation (ATR)

8
6
4
AL |
0

3Clow 4Clow G1-2low N3N4low Total low G12 N3N4 Total
seoliosis  scoliosis  scoliosis  scoliosis  scoliosis

scoliosis  scoliosis  scoliosis  scoliosis  scoliosis

mBase line w 121w mecey

Diagram 5. Dynamics of ATR by clinical groups and severity of scoliosis.

Results of measuring the frontal balance of a photograph with symmetry
indices

No statistically significant differences were found between the two groups when
comparing the results. There was a general improvement in £ SD symmetry of
POTSI at low curves with 10.3 = 8.99 from 27.8 = 14.54 to 17.5 + 9.69 with
statistical significance at (p<0.001). A general improvement of + SD POTSI
symmetry was found at the moderate curves by 14.7 + 16.97 from 35.4 £+ 20.62
to 20.7 + 8.02 with statistical significance at p <0.001. Anterior trunk symmetry
(ATSI) improved with statistically significant differences in both groups
(p<0.001). At the mean values + SD of low curves the improvement is by 9.9 £
7.85 from 27.7 £ 10.94 to 17.8 + 7.32. For the mean + SD of the moderate
curves, the improvement is 9 + 7.82 from 28.6 + 8.23 to 19.6 + 6.32.
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Posterior Trunk Symmetry Index (POTSI)
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Diagram 6. Dynamics of posterior trunk symmetry (POTSI) by clinical groups
and severity of scoliosis.

Anterior Trunk Symmetry Index (ATSI)
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Diagram 7. Dynamics of anterior trunk symmetry (ATSI) by clinical groups and
severity of scoliosis.

One of the main tasks of physiotherapy in scoliosis is the correction of
body vision, symmetry and aesthetics. Therapeutic exercises included
proprioceptive re-education, learning and integration of trunk correction. The
data from the measurement of the frontal balance of digital photography with the
indices of symmetry confirm the positive effect of the methodology of
physiotherapy applied by us and its combination with brace treatment in
moderate scoliosis. (Diagrams 6 and 7).
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Results of measuring the mobility of the chest and respiratory movements

Diagram 8 shows the dynamics of changes after 12 months of follow-up. It
is noteworthy that at all levels of respiration in both groups there are statistically
significant differences and improvement in terms of respiratory function and
movement of the chest and diaphragm. In both groups, diaphragmatic respiration
was not well developed at first. In low cases it is 1.1 cm and reaches 2.5 cm at
the end of follow-up. In the moderate it is 1.2 cm at the beginning and reaches
3.4 cm at the end of the follow-up. We have an improvement of 1.4 cm for low
and 2.2 cm for moderate. In both groups the lower chest breathing was the most
developed and improved in the follow-up process. In low cases it improves by
1.3 cm from 5.2 cm to 6.5 cm. In the moderate it improves by 2 cm from 5 cm to
7 cm. Upper chest breathing also improved significantly, in low cases starts at
4.4 cm. and reaches 5.8 cm., which is 1.4 cm. improvement. In the moderate
starts at 3.8 cm and reaches 5.4 cm, improving by 1.6 cm.

Difference in respiratory movements in centimeters
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65
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. 4
. 38
3 34
3,0 25
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. N [

Base line  After 12 | Base line  After 12 | Base line  After 12 | Base line  After 12| Base line  After 12 | Base line  After 12
months months months months months months

Diaphragm Low Diaphragm Lower chest Low Lower chest Upper chest Low Upper chest
scoliosis Moderate scoliosis scoliosis Moderate scoliosis scoliosis Maoderate scoliosis

Diagram 8. Respiratory movement statistics measured at 3 levels and compared
after 12 months of follow-up.

Results of radiographic examinations

We followed X-rays for 12 months. We measured the degree of curves with
the Cobb angle. We divided them into two groups. Low scoliosis curvatures
from 10° to 24° treated only with PSSE. Moderate scoliosis curvatures from 25°
to 44° treated with PSSE and brace-type orthosis. We measured the angle of
rotation of the apical vertebra by the method of Raimondi. We examined them
according to the clinical classification of M. Rigo.
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Results of measuring the Cobb angle

Diagram 9 demonstrates the change in Cobb angle during PSSE treatment
for scoliosis curves. At 30.6% there is an improvement more than 5° of the Cobb
angle. At 58.3%, curvature stabilize is reported within = 5° and in 11.1% we
have a progression of scoliosis by more than 5°.

Changes of Cobb angle in low scoliosis curvatures

u Progression more than 5° Improvement more than 5°
w Stabilize within + 5°

Diagram 9. Distribution of the assessment of the final result in low (10°-
24°) curves.

Diagram 10 demonstrates the change in Cobb angle during conducted
treatment with brace and PSSE in moderate scoliotic curves. At 36.2% there is
an improvement of more than 5° of the Cobb angle. At 59.6%, the stability of the
curve within = 5°, and in 4.3% we have a progression of scoliosis by more than
5e.

Changes of Cobb angle in moderate scoliosis curvatures

u Progression more than 5° Improvement more than 5°  m Stabilize within + 5°

Diagram 10. Distribution of the assessment of the final result in moderate (25°-
44°) curves.
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Total for both groups progressed 6 cases (7%), improved 28 cases (34%)
and stable reference values of + 5° in the remaining 49 cases (59%) (Diagram
11). There are no statistically significant differences between the two groups in
terms of results obtained.

Total changes of Cobb angle

u Progression more than 5° « Improvement more than 5° u Stabilize within + 5°

Diagram 11. Distribution of the evaluation of the final result overall in the
treated patients.

Cobb angle
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Diagram 12. Dynamics of the Cobb angle by clinical groups and severity of
scoliosis.

There is a trend, both low and moderate curves staged the best results are
achieved with lumbar curvatures (1-2 G). The improvement in low is with 4.8°
from 18.6°+6.97 to 13.8°%#11.08, and in the moderate it is with 7.3° from
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28.7°+7.97 to 21.4°£3.84. This demonstrates to us that PSSE and brace treatment
have the same principles and their effect on scoliotic curves is identical. Greater
improvement was also observed in the lumbar curvature of the double scoliotic
curves (4C) of moderate treated with brace patients The curve has decreased by
4.1° from 33.8°+8.12 to 29.7°£7.91 (Diagram 12). In our opinion, this is due to
the smaller deformation in the lumbar region. There, only vertebrae changes,
while in the thoracic region we have deformities of both the vertebrae and the
ribs. This leads to greater asymmetry in the muscles and more difficult
placement in an appropriate position to maintain and integrate the correction.

Results of the measurement of the angle of rotation of the apical vertebra by
the method of Raimondi

Total impact and vertebral derotation was statistically demonstrated in all
low scoliosis with 1.8° from the initial average +SD 12.7°+7.3, as after 12
months of therapy it was 10.9°£8.03. In moderate scoliosis with the largest
rotation in our series were type 3C. With the lightest degree of rotation are N3N4
type. With the best response from the brace treatment and PSSE are 3C, in which
the rotation decreased by 2.7° at an average value +SD from 23.9°+5.44 to
21.1°+6.44 and single lumbar scoliosis (G 1-2) with derotation from 3.8° starting
from 20.1°45.35 and after 12 months of follow — up to 16.3°+6.69. The total
rotation in all patients treated with brace and exercises decreased by 2.3° from
20.4°£7.09 to 18.1°+7.1 (Diagram 13).

Raimondi angle
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T
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Diagram 13. Dynamics of the angle of rotation of the apical vertebra (Raimondi)
by clinical groups and severity of scoliosis.
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Unsatisfactory results

We reported 6 cases of progression of the scoliotic curve, a total of 7%. Such as
4 are at a low ones treated with PSSE, which is 11% of group and 2 at the
moderate ones treated with brace and PSSE, which is 4% of the group.
Progressed low cases were directed to brace treatment, and those from moderate
to surgical treatment.

The results obtained in our attempt to improve the sagittal balance of the spine,
namely the tendency for hypokyphosis in the thoracic department, are also
unsatisfactory. In low curves improved with 2.1° from 29.2° to 31.3°. In
moderate improved with 2° from 20.9° to 22.9°, which is not enough. In our
opinion, this is due to the torsional phenomenon of anterior spinal overgrowth
(Guo X. et al. 2003, Porter R. et al. 2000) and more attention should be paid in
the future to the sagittal profile of the spine with scoliosis.

We believe that diaphragmatic breathingdespite the improvement we have
received, has the potential for better response and has a place in improving the
overall correction of scoliotic deformity. In low cases we improved by 1.4 cm
from 1.1 cm to 2.5 cm, and for the moderate by 2.2 cm from 1.2 to 3.4 cm.
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VII. DISCUSSION

One of the most discussed and commented parameters in the world
literature is the Cobb angle. It is very important for determining the treatment
approach and success. In our opinion, it should not be taken only as evidence of
success or failure. The large number of indicators that we monitor/follow up in a
few months give us information on what to pay more attention to in the relevant
period. There are patients who need more attention in the frontal plane, others in
the transverse and / or sagittal plane. We believe that the improvement in the
Cobb angle of more than 5° in 34% of patients who exercised and 36% in those
with bracetreatment and PSSE is a confirmation of the effectiveness of the
methodology. Zaborowska-Sapeta et al. (2011) reported 48.1% of patients
treated with brace without progression, while in our series 96%. (Zaborowska-
Sapeta et al. 2011) As a limiting factor we consider the follow-up period, which,
although lasting 12 months, is short for monitoring scoliosis. Zapata et al. (2019)
examined 2 groups with low scoliosis (10°-25°) with 1 year follow-up. In the
group that have been doing exercises 16% progressed with >5° Cobb (3 of 19).
The group left without exercises progressed by 50% (7 out of 14). (Zapata et al.
2019) Our data are similar with 11% progressive cases (4 out of 36) in one year.
Depending on the chances of progression, the formula can be used (Lonstein J.
Et al. 1984):

Cobb angle — (3 x Risser sign)

Risk at progression in % =
Chronological age

According to this formula in the group of moderate scoliosis the average value
obtained £ SD in percent, with a probability of progression is 32.05% + 7.33, as
the actual progression is 4%. In low ones the average percentage + SD of
progression was 21% + 7.5 in cases progressed 11%. The most studied and
discussed plane in terms of scoliosis clinic is the transverse plane. The use of a
scoliometer and the determination of ATR are used both in screening studies in
schools and in determining the progress of treatment. Kuru et al. (2015) studied
45 patients with scoliosis divided into 3 groups. Clinically based, which
performs its exercises in the clinic. The second does her exercises at home and a
control that does not do exercises. With respect to ATR at follow-up of 12
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months, only the clinically based group had a 4.2°. The other 2 groups responded
with deterioration. (Kuru et al. 2015) In our study we have a statistically
significant improvement with 1.8° (p<0.001) in the low with 2.5° (p<0.001) in
moderate curves. The difference, in our opinion, is due to the difference from the
initial levels. In the moderate ATR at the beginning is 9.5° + 4.3, and for the low
itis 6.9° £ 3.3. Our results show more improvement in lumbar curves, regardless
of the severity of scoliosis. This improvement is noticeable as radiographically
and clinically. In our opinion, this is evidence of a distortive correction that is
complex and sought by us.
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VIII. CONCLUSIONS AND RECOMMENDATIONS

Conclusions:

1. The method of physiotherapy developed and tested by us based on Schroth's
principles and Rigo's concept in children with adolescent idiopathic scoliosis
does not contradict the generally accepted principles of treatment of this disease,
described in the literature.

2. Physiotherapy, based on Schroth's principles and Rigo's concept, should be
administered to an appropriate group of patients, divided according to the
severity of the distortion.

3. The functional examinations and classifications used by us in combination
with the radiological parameters give us a complete characteristic of the scoliotic
deformation in the three planes.

4. The data from the study of clinical parameters show a statistically significant
improvement in the angle of rotation of the torso, sagittal balance of the spine
and indices of symmetry of the torso, which confirms the effectiveness of the
applied method of physiotherapy based on Schroth's principles and Rigo's
concept.

5. The applied physiotherapy methodology based on Schroth's principles and
Rigo's concept leads to statistically significant improvements in the radiological
parameters of the Cobb angle, the angle of apical vertebra’s rotation according to
Raimondi and similar results according to similar studies by authors around the
world.

6. Physiotherapy based on Schroth's principles and Rigo's concept cannot replace
corset therapy, but complements its action, as the principles and classification
used are identical.

7. Physiotherapy based on the Schroth’s principles and Rigo’s concept in mild
and its combination with corset therapy in moderate scoliotic curvatures can

change the natural course of the disease.
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Recommendations:

1. To apply physiotherapy when indicated, depending on the severity of the
scoliotic deformity alone or in combination with corset therapy following the
SOSORT guidelines.

2. It is essential for the good final results to work in an interdisciplinary team
with a treating orthopedist, orthopedic technician, X-ray laboratory assistant and,
if necessary, a psychologist.

3. The family should be well informed and actively participate in home
activities, motivating, encouraging and supporting the implementation of the
program of specific physiotherapy exercises for scoliosis.

4. Responsible and thorough planning of therapy over time and giving realistic
expectations to patients and their families for its course.

5. The methodology created by us in accordance with Schroth's principles and
Rigo's concept should be applied according to the capabilities of the therapeutic
team, according to the need of patients to attend the planned activities and daily
work at home.

6. Based on our experience, we believe that the wider application of this

methodology would increase the overall results in the treatment of adolescent
idiopathic scoliosis.
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IX. CONCLUSION

The introduction of specific exercises for scoliosis following the Schroth's
principles and Rigo's concept, was consistent with the conditions and
opportunities in Bulgaria. The exercises were modified to be performed at home
without the need to use a gymnastic wall. The week-long training, homework
performing the exercises and weekly group classes gave good results similar to
more or less intensively studied programs around the world. Good exercise
planning involves knowledge of the workload of adolescents at school, use of
vacation periods for more work and combining exercises at home with school
activities.

In the present paper we do not claim maximum exhaustiveness. For some
of the problems posed worldwide, there is no answer yet. In the newly
introduced methods we lack of long-term follow-up. The patients in whom we
administered physiotherapy have not completed their growth and are still at risk
of progression.
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CONTRIBUTIONS OF THE DOCTORAL THESIS

With an original character

1. An own methodology has been introduced, following the Schroth's principles
and Rigo's concept, in the conservative treatment of idiopathic adolescent
scoliosis with very good practical results.

2. An innovative technique for expanding the concave deformed areas of the
torso with the help of respiratory mechanics and adjacent muscles is described in
detail.

With scientifically applied and confirmatory character

3. For the first time in the country, a large, statistically reliable contingent of
children with idiopathic adolescent scoliosis, treated conservatively by the same
team according to a standardized protocol and indications, was monitored.

4. Practical protocols for therapeutic exercises depending on the type of scoliotic
deformity according to the Rigo’s classification have been introduced.

5. A detailed described modern modern classification and algorithm for light and
medium distortions is introduced, suitable both for the selection of corrective
exercises and for determining the design of the brace.

6. For the first time in the country, modern methods for disease assessment have

been presented in Bulgarian and their high informativeness in monitoring the
treatment has been practically confirmed.
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