CTAHOBHILE

Ot gou. n-p Benenun AnekcanapoB AJIEKCHEB, IM,
Karenpa o opronenus u tpaBmatonorus M® na MY — Codus,

Otnenenne no gercka opromnenus npu Y CBAJIO “Ilpod. b. botiues” — Codwusi.

OtHocHO: [lucepranmonen Tpyn Ha Tema “Kunesurepamms mo meromga Ha Schroth mpu mmmomarndna
CKOJIMO3a* 3a MpuJ00MBaHe Ha 0Opa3oBaTeHaTa U Hay4Ha creneH “‘/lokrtop” Ha bopucnas BanoB YoHToB.

Cnc 3anoBen Ha Pextop Ha HCA - Codus Ne 27 / 15. 01. 2021 c¢pm Ha3HayeH 3a wieH Ha Hay4no
KypH u ¢ perrerre Ha nocieaHoTo (ITpotokon Ne 1/18.01.2021) cvM omnpejienieH 1a MPEACTaBs CTAHOBHUIIIE
OTHOCHO JHcCepTalMoHeH Tpya Ha bopucnas MBanoB YOHIOB, 3a104€H TOKTOPAHT KbM Karenapa ,,Teopus u
Meroaunka Ha kuHesutepanusata® kbM HCA ,,Bacun Jlecku“ - Codust 3a npugobuBane odpa3oBaTesiHa U
Hay4Ha CTeleH ,,JIokTop” B o0nact Ha BucuieTo obpa3zoBaHue 7. 31paBeornas3BaHe U CropT, TPohecnoHaTHO
HamnpasiieHue 7.4. O6uiecTBeHO 37jpaBe, HayyHa crienuamHocT ,,Kunesurepamnus‘.

AnonecrieHTHa uauonatuyHa ckonuosza (AUMC) e Hali-uecTuar aepopMUTET Ha TpbOHAKa INpHU
MO/IpacTBallld U MPEACTaBIsABA KOMIUIEKCHA TpUU3MepHa Aedopmanus Ha TpbOHaYHUS CTHIO U Topca. Jleka
acUMeTpusi Ha Topca Ha JeTeTo ce cpema B okoio 10% oT momymauusTa U € BapHalus Ha HOpMaTa.
Yecrorara Ha MCTUHCKATa CKOJMOTHYHA OOJNECT He € ToiKoBa BHcOKa (2-3%), HO 3a0oysiBaHETO HMa
MOTEHIIMaJ J1a Mporpecupa ¢ pacTeka U pa3BUTHETO Ha ckeneTa. OCBEH TOBa CKOJIMOTHYHATa 0OJecT uMa
He3abeNne)XuMo Havallo M npotrya 0e3005Ie€3HEHO, KOETO BUHAru KpUe pUCK OT KbCHO JAMATHOCTULIMPAHE U
3abaBsiHe Ha JieueHueTo. HemomyckaHeTo Ha mporpecus MoOXe Jla ce MpeJoTBpaTh ChC CKPUHMHIOBA
JMArHOCTHKA B YYMUJIUIIHA BB3PACT U HAaBPEMEHHO pPaHHO JieueHHe. TeXKHUTe TPphOHAUYHU W3KPUBSIBAHUS
MIpeJICTaBIsIBAT CEPUO3EH MEINKO-COLIMAaJIeH MPo0JIeM Mopain MO-BUCOK PUCK OT 3/IpaBOCIOBHU NMPOOJIEMH B
HampeIHanta Bb3PAcT KaTo: MOHMKEHO KAaueCTBO Ha KMBOT, BUIUMa KO3MeTH4Ha aedopmanus, Oojika u
MPOrPEeCUBHU (DYHKIIMOHATTHU OTPaHUYCHHUS.

JleueHneTo Ha CKOJIMO3aTa € MYJITUAMCUIUIMHAPHO U CIOpE] TEKECTTa BKIIOYBA (hU3MOTEpamnus,
KOPCETOJIEYEHHE U ONEPaTUBHO OpTONEeAUYHO jeueHue. Crnenupuuaute GU3noTepaneBTUYHN yIIPAKHEHUS
ipu ckonmno3a (COYC) ca ppBeaeHu karo TepmuH oT SOSORT npe3 2005 r. 1 moka3BaT TOJIIMO pa3BUTHE B
METOAMYECKH W HayuyeH IJIaH MO OTHOUICHHWETO BB3ACUCTBUETO Ha (PU3HOTEpanusITa BbPXY I'pbOHAYHHUTE
U3KpUBsiBaHUA. Meronukute, 6a3upanu Ha oTkputusTa Ha Katharina Schroth, otrosapsimu na 3D-npupona
Ha CKOJIMO3aTa BOASAT JI0 MOAOOpsIBAaHE HAa €CTETHUKAaTa Ha TsUIOTO, BUTAIHUA KamalMuTeT, MycKyJaTypaTa U

CUMCETpHUATA HA TAJIOTO, KAKTO U JOKAa3aHO HaMaJIABaT PUCKaA OT IIPOTrpECHsl.



Cp3naBaHeT0 Ha KOMIUIEKCHA, HAayyHOOOOCHOBaHa, CIELMAIU3MpaHa KUHE3UTEparneBTUYHA
MeToAnKa, ocHoBaHa Ha mpuHIunuTe Ha K. Schroth u kornenmusaTa na M. Rigo u npuiaranero u KaTo 4acT
OT ISUTOCTHUS JIe4eOeH TUIaH P aI0JIECIICHTHA UIUONIATHYHA CKOJIMO03a C OIUT 3a CHUpaHe Ha IPOrpecusiTa
¥ MAaKCHUMaJHO Bb3MOKHA KOpEKLHUs Ha JeopMmanusiTa € B OCHOBAaTa Ha MPEICTaBeHUS 3a 3aIllUTa Hay4YeH
Tpyn Ha bopucnas MBanoB Yonros, o3arnaBeH “Kunesurepamnus o merona Ha Schroth mpu manonatuyna
CKOJIMO3a‘“.

Menuko-conuainaTa 3HaUMMOCT Ha JUCEpTalusaTa ce ONpPENes HE caMO OT BHCOKaTa 4ecToTa Ha
NaTOJIOTHUATA TpPU MOJPACTBAIM, HO M OT HACTBIBAIlaTa TPAWHO HapyIIeHAa COLMAIHA aJanTanus Ha
3acerHaTure Jela.

HuceprarinoHHUAT Tpya € B 00em ot 184 ctp, oT kouto 14 cTpanunm 3aema kHUronuchT. Ha egHa
CTpaHHMIIA € IIEeTa ¥ TIOCTABEHUTE OT aBTOPa OCEM 3aJaud 3a mocturanero u. Ha apyrure 169 crpanumnm ca
MPEJCTaBEeHU JHUTEPATypHUS 0030p, KIMHUYHHS MaTepuajl, METOJMKAaTa Ha HETOBHUS aHaM3, COOCTBEHUTE
PE3YNTaTH U TAXHOTO OOCHKIaHe, KAaKTO U BaXKHM 3a MPaKTHKaTa W3BOJU. B mucepranusara ca u3mon3BaHu
26 tabmuuy, 14 nuarpamu, 96 ¢urypu u 6 NpuIOKEeHHs, KATO BCUYKUTE C MOPEIeH HOMEp U 3arjaBue Ha
Oparapcku e3uk. [IpeacraBenure GUrypu ca ¢ BACOKO KaueCTBO M HH()OPMATHBHOCT.

bubmuorpadusrta ooxsama 234 3arnaBus, oT KouTo 38 Ha kupuinna u 196 Ha natuHunA.

JlutepaTypHusAT 0030p € AOCTaThyHO OOmMpeH. B Hero ca pasrieqaHd BCHYKM acCHEKTH Ha
npobiieMa, Karo ca MPEACTaBeHH KaKTO KIACHMYECKUTE pa3padOTKH IO Temara, Taka U ChbBPEMEHHH
nyommkanuu ot nepuona 2009 — 2019 roxmna. Llutupanurte myOnMKanmuyd ca OT aBTOPUTETHU HAyYHH
crimcanusi. O630pbT € Ha 43 crpaHuiy, 10 1/3 or obmus obem Ha aucepramusaTa. [lociemoBarenHo ca
NIPEJICTaBEHU eNUIeMHONIOTHATa U eTHojorusaTa Ha AVIC; HeltHus pennosaraeM IMaToJOTHYeH MEXaHU3bM,
obOsicusBair ce ¢ relative anterior spinal overgrowth (RASO) B choTtBeTcTBHE € epekta Ha Hueter-Volkmann
U pOJIATa Ha MapaBepTeOpaTHUTE MYCKYIH; MaTOOMOMEXaHUKATa W MATOKWHE3UOJIOTHATA HAa CKOJTMOTHYHATA
nedopmarius u possiTa Ha MyCKy THHS aucbananc criopea Schroth;

CrpiiecTBeHa yacT OT 0030pa € MOCBeTeHa Ha pa3HooOpasueTo oT kiacudpukanuu Ha AVC, xourto
OTpa3sBaT 3HAYEHUETO Ha CaruTalHus Npo¢ul Ha rpbOHAKa, Bb3pacTTa Ha MAIlMeHTa, TeXECTTa Ha briIoBaTa
nepopmarus 3a pucka ot nporpecus. Otunra ce, ye kiacupukanusTa Ha Lenke e TpyaHo npuioxuma npu
KOHCEPBAaTHBHOTO JICUCHHE, MOpAJd KOETO MOApPoOHO ca obsicHenu 3-D knacubukanumsta Ha Lehnert-
Schroth u nonbpaHEHMETO ¥ OT RigO.

IlenHa 3a BCeKM MEIMK M 3aJbJDKUTENHA 3a HAaYMHACIIUTE € 4YacTTa OT 0030pa, MOCBETeHa Ha
METOJIUTE Ha U3CJIeBaHEe U U3MEpPBaHe MPU CKOIHNO03a.

Jleuennero Ha AWC e pasriegaHo crnopen HahW-akTyaHOTO pbkoBoAcTBO Ha SOSORT, kato ca
o0sicieHn noapoOHO komOuHanuATa oT COYC u BUI0BE KOpPCETOJICUEHHE CIOPENT ,,CXeMa 3a MPaKTHYECKH
noaxoxa™ (CIIIT) kakto u ponsita Ha COYC npu onepaTuBHOTO JICYEHUE C PACTAIIMA UMIUIAHT ChC 3b0UYaTKa
Apifix. B ornenna moarmaBa ot 9 crpaHuiM o0cTolHO € omucaH MeToabT Ha Katharina Schroth, xosito

pa3paboTBa ¢GyHKIMOHANEH moaxoA 3a JyedeHue Ha AVC, mpuHyzneHa OT JWYHHS CH TOPYMB OMUT KaTo



MAUEHT ChC CPEAHOTEXKKA CKOJINO03a, JIEKyBaHa ChbC CTOMaHEH KOpceT. MeToabT NmpreMa YOBEIIKOTO TSUIO
KaTo cxema oT OJIOKOBE, KOMTO C€ pa3MecTBAT €IuH crpsAMo Apyr ¥ 3D mocTypaiHa KOpEeKIus MOXe Aa
ObJie MOCTUIHATA C KOPUTHUPALIM JUXATEIHU YNPaKHEHHS, HAPEYCHHU ,,pOTALlMOHHO BIJIOBO AHMIIAHE 3a
oOpa3yBaHe Ha ,,MyCKYyJIeH KOpCeT*, KaKTO M OOy4YCHHE Ha MAlMEHTUTEC B CAMOCTOSTEIIHO HM3TETJISHE Ha
topca mo Manuel Rigo u Axel Hanes.

JlutepaTypHUAT 0030p € KOHKPETH3UPAH KbM AUCEPTALMITA U € KPUTHUEH CHHTE3 Ha OOLIMPHUTE
no3Hanusi Ha bopucina YonroB mno mpobsema. ['maBara 3aBbpIiBa ChC 3aKIIOUEHHE OT IIECT TOYKH,
00o001maBaiy J0Ka3aHuTe OT JUTeparypaTa JaHHU.

[TocraBenara ot aBropa 1en e ¢popmynupana B riasa II: ,,PazpaboTBane, BHenpsiBaHE U MPOYyUBaHE
Ha epexTa OT MPUIIOKEHUETO Ha KMHE3UTepaneBTUYHA METOIMKa, OCHOBaHa Ha mpuHuunute Ha K. Schroth
u KoHuemnusaTa Ha M. Rigo mpu amonecnieHTHa uanonaTudHa ckonuo3a“. C orjiea Ha MOTHBHpAHATa 11T
aBTOPBT CH TIOCTaBs 3a pemieHne 8 HaydyHu 3amadd. Te ca JOruuyHO OOOCHOBAaHHW, MPOM3THYAT OT
MOCTAaBEeHATA IIeJ1 U Ca PEATTHO U3II'BIHUMU.

B rnaga Ill, B 06em ot 70 cTpanuiiy, € npeacTaBeH KIMHUYHUSAT MaTepuail U U3MOI3BAHUTE METOIH.
[TpoyuBanero npeacraBs AMC npu 83 moppactBamm, jiekyBanu B mnepuona 2014 — 2018 roguna B
MEIUIIMHCKH TEHTHP ,,OpTOMe ", 4acT OT YHHBEPCUTETCKA CIICIUAIM3HpaHa OOJTHUIIA 32 AKTHBHO JICYCHUE
o oproneaus (YCBAJIO) “IIpod. b. boitues”, I'opua 6ans, Codusi.

JlucepTanThT pasnpenens KIMHUYHHUTE CIydau B JBE TPYHH B 3aBUCHMOCT OT TOJIEMHUHATa Ha
OCHOBHaTa MM CKOJIMOTHYHA KpPUBWHA M TUMNa Ha JyeudeHue. [IvpBata rpyma (36 ci.) € ¢ JIeKOCTeTIeHHA
ckonmo3a u e jekyBaHa camo chc COVYC. Bropara rpyma (47 ci.) € ¢bC CpeHa MO TEXKECT CKOJINO03a,
nexyBaHa cb¢ COYC u xopceronedeHre. CbOTHOLIEHUETO MEXY KEHCKUS U MBXKKHS 1101 € 9.4:1.
Cpennata Bb3pacT = SD Ha u3Bajkara npu 3amnoysaHe Ha jieueHuero € 13.12 £ 1.7 1.

IIpoBenenu ca u3MepBaHus Ha:

‘brena Ha caruranHuTe KpUBMHHU (KH(o3a U J10p/103a) C UHKIMHOMETBD;

‘brena Ha poranus Ha Topca (bPT) cbe ckonmnomeTsp;

WupnekcuTe 3a cUMETpUs OTHPEA U 0T3a]] Ha TOpPCa ¢ MOMOLITA Ha JUTrUTaHa GoTtorpadus - 3a/ieH MHJEKC 3a
cumetpusi Ha Topca — POTSI (posterior trunk symmetry index), npeieH MHIEKC 3a CUMETpUS Ha TOpca —
ATSI (anterior trunk symmetry index);

MoO6uiIHOCTTa HA TPBIHUS KOII U AUXATEIHUTE JIBUKECHUS;

Pentrenorpacgus B npoekuust FLFS ¢ usmepBane brua Ha Cobb u oruntane Genera Ha Risser.

Craructuueckara oOpaboTKa Ha OTUETEHUTE MapaMeTpH € KOPEKTHO MpeACTaBeHa B SICHU TaOIHIIH.
[Ipu oOpabGoTka Ha pe3ynTaTuTe MUCEPTAHTHT MpuUiara JOCTOBEPHU ChBPEMEHHM CTATUCTUYECKH METO[H,
U3II0JI3BaHN B OMOMETUIIMHCKUTE HAayKH — OINUCAaTeIHH MeToau / abcomorHa (Opoit) u otHocutenHa (%)
4YecToTa, CpeaHa apuTMETHYHA, CTAaHIapTHO OTKJIOHEHUE, MUHIMAJIHA, MaKCUMaJIHa CTOWHOCTH U MeinaHa /
u nposepka Ha xumoresn /ANOVA (KoBapHallMOHEH aHajW3), BKJIIOYBAIl KaTo (aKkTOPH W KOBApHAHTH

CIICIHUTE TMapaMeTpu: pe3yiarar mpu BkiIouBaHe (baseline), TexxecT Ha CBCTOSHUETO W TpyIa.



JIOIBIHUTEIHO, TaM KBJIETO TOBA € BH3MOXKHO C€ M3MOJ3Ba U Tecta Ha CTIOACHT 3a JIB€ CBBbP3aHU TPYIH.
HaBcsikbaie pe3ynTaThbT ce mprueMa 3a CTaTUCTUYECKH 3HaYUM, aKO eMITMPUYHOTO HUBO (P-CTOWHOCTTA) € IO~
manko ot 0.001.

Pesynararure OT mpoydBaHETO KOPEKTHO ca mpeacraBeHn B TnaBa |V B 18 crpanumu u ca
MOJKpPENeHu C BUCOKO HH(poOpMmaTuBeH TabnuueH M rpaduueH Marepuan.  JlucepTaHThT OTUYMTA
nonobpenueTo Ha preia Ha Cobb ¢ moBede ot 5° mpu 34% OT manMeHTUTE MpaBWIIKd yIpakHeHus u 36% c
kopceto JieueHue u COYC. Oruerenu ca 7%. Ha mporpecupaHe Ha CKOJIMOTHYHATa KpuBa. [Iporpecupanure
neko creneHHn AMC ca HacoyeHU KbM KOPCETOJICYEHHUE, a T€3U OT CPEAHO CTENEHHUTE 3a XUPYPTHUHO
neyenue. HesamoBonutenHu ca u pe3yiraTture, MOJIYYEHH IPHU OMUTA 3a MOJ00psBaHE HAa CAruTaIHUS
OanaHC Ha rpBOHAYHUS CTHIO, @ UMEHHO TEHACHIIMATA 32 XUIOKHU(]O3a B TOpaKaIHUS OTIEIL.

B oTroBop Ha moctaBeHa 3a/1aya € HallpaBeH U aHaJIN3 Ha MOJTYYSHUTE PEe3yITaTH.

B crenBamiara V rimaBa B 00eM OT 6 CTpaHUIM € U3BBPIICHO KOPEKTHO OOCHKIaHE HA COOCTBEHUTE
pe3yiTaTH, CpaBHEHU M MOAKPENEHU C JaHHU OT JuTeparypara. Ta3u riaBa € HaW-TBOpYecKaTa 4acT OT
aucepTalMoHHus Tpya. Ts yOeautenHo qoka3Ba moAarotroBkata Ha bopucnaB YoHroB mo mpeacraBeHaTa
npobiieMaTuka U pa3dbupaHe Ha HEAOCTATHLUTE HA COOCTBEHOTO MPOYUBAHE.

Karo wusamo oOcwxknaHeTo € HacoueHO KbM Joka3BaHe posiita Ha COYC B komOuMHauus c
KOpCETOJIeUeHHUE 32 HaMalIaBaHe U criupane Ha nporpecusita Ha AWC. OtueTeHoTO mogoOpeHne Ha brbjia Ha
Cobb ¢ moBewe or 5° W B JOBeTe TPyNmH € TOTBBPKICHHE 3a €PEKTUBHOCTTa Ha MeETOJMKara. BbB
¢bpoHTanHata paBHUMHA u3non3BaHuTe uHAEKcH Ha cuMmetpus POTSI m ATSI ca ¢ mo-pobpu cpeanu
CTOMHOCTH Clie]] €JHOTOJUIIHA 3aHUMAaHHUs OT CPEeIHUTE B Ta3u Ipyla Ha HU3CIEABAHU Jera 0e3 OTKPUTH
3abonsaBanus. [lomydeHute pe3ynraTd IMOKas3BaT, ye UMa MOJ0OpEeHHE B CHUMETpUsTa Ha (PpoHTaIHATa
paBHHMHA Ha TAJIOTO, KAKTO OTIIPE, TaKa M OT3a/l.

OCHOBHO JOCTOMHCTBO M CBIIECTBEH NPUHOC HA HACTOAIIOTO MPOy4YBaHE €, Y€ TMPeACTaBs
KOMIUIEKCHO HM3CIIe[IBaHE Ha MpobiemMa M 3HAYCHHETO Ha KWHE3UTEpanuaTa KaTo OCHOBEH METOJ MpH
JIEYEHUETO Ha Jiella C JIEKOCTENIEHHa W JOIbJBalla OPTOTUYHOTO JIEYEHHWE Ha CpPEJHOCTENEeHHa
a/10JIECLIEHTHA UIMONaTUYHA CKOJIN03a.

I'maBa VI ce cbcToM OT 7 JOTMYHU H3BOJA, ¢ KOMTO CHbM aOCoJOTHO chritaceH. I'maBa VII e
3aKJIFOYEHUETO, KOETO B CTETHAT BUJ CHHTE3Mpa AUCEPTAIMITA U JaBa 3aBbPIICH BUJ HA pa3padoTKara.

B Taka mpencraBenuss HaydeH Tpya Ha bopucnaB UoHroB mora jga mocoya CIETHUTE MO-BaKHU
npuHOCcH: BbBeneHna coOCcTBeHa MeTOAMKA, cienBaiiku mpuHIunuTe Ha Schroth m xonmemnmusara Ha Rigo,
NP KOHCEPBATUBHOTO JICUCHHE Ha WAMOMATHYHATA a0JICCIICHTHA CKOJIO3a C MHOTO J0OpH MPaKTHYHU
pesynratu. Onucana € moJpoOHO MHOBATHMBHA TEXHHMKA 3a paslIMpsiBaHE Ha KOHKAaBHUTE JehOpMHUpAHH
y4acThIIM OT TOpca C MOMOIITAa Ha JAUXaTellHaTa MEXaHUKa ¥ MpHIekallaTta MyCcKynarypa. 3a IbpBH BT B
CTpaHaTa € HaIpaBeHO MPOCIeasBaHE HAa TOJIIM, CTATUCTUYECKUA JOCTOBEPEH KOHTHUHTEHT OT Jema ¢
a/10JIECLIEHTHA CKOJIN03a, JIEKYBaHU KOHCEPBATUBHO OT €IMH U ChII €KUIl IO CTAaHAAPTU3UPaH MPOTOKOI U

WHAWKAIH. BLBGI[GHI/I Ca ICHHU 3a NpaKTUKAaTa MPOTOKOJIM 3a TCPAIICBTUYHU YHPAXKHCHHUA B 3aBUCUMOCT
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OT THIa Ha CKOJIMOTHYHATa fAedopmarius cropen kiacudukanusta Ha Rigo. BeBenena e moapoOHo onmcaHa
OpUTHHAJIHA ChbBpEMEHHA KJIacHU(pUKalUs U alrOPUTHM 3a JIEKU U CPEeTHO TEKKHU U3KPUBSBAHUS MMOAXOAIIA,
KaKTO 3a 1300pa Ha KOPUTHPAILH YIPAKHEHUS, TaKa U 3a ONpeAesaHe Ju3aiiHa Ha KopceTa.

[To gucepramonHata tema bopuciaB YoHroB mpeactaBs 3 myOnuKanuu (BCHYKUTE OTTOBApSAT Ha
KpUTEpUUTE 32 peanHu nmyonukanuu). OTnevyaraHu ca B CHUCaHHS ¢ HAYYHO pelieH3HpaHe, OTrOBapsIIyd Ha
MUHUMaIHU W3uckBaHU 3a OOnact 7. 3apaBeona3BaHe U CHOPT, chriaacHo I[IpaBuiiHUK 3a mpuiaraHe Ha
3aKOHA 32 Pa3BUTHETO HA aKaJIeMUYHHs ChCTaB B pemyoOnuka bearapus ot 2018r. Te cpabpkaT oTaenHu
YacTH OT pa3pabOTEeHUs] MaTepuall.

[IpencraBenus mu ABTOpedepar Ha JUCEPTAIMOHHHS TPyA B 00eM OT 37 CTpaHuiu € opOpMEH
cbritacHO u3nckanusara B [Ipunoxenue 8 na [IYPITHC3AIMYC.

B 3akitouenue, mpeACTaBeHUAT MU 32 CTAHOBHILE JUCEPTALIMOHEH TPY/l MOKa3Ba B3MOXKHOCTTA HA
JUCcepTaHTa Ja MOCTaBs Hay4yHa Te3a, METOAMKA 32 HEMHOTO pelleHue, Bb3MOXKHOCTTa MYy Ja noadepe u
o0paboTu MaTepuain, KaKTO M Ja HamlpaBU CTAaTUCTUYECKH JTOCTOBEPHU HM3BOAM IO €/IHA aKTyalHa U
cnemupruna Tema — “Kunesurepanmus 1o weroga Ha Schroth mnpm wamonmarmyna ckosmosa‘.
JlucepTallMOHHUAT TPYA OTrOBaps HAITBIHO HAa KAUYECTBEHUTE M KOJWYECTBEHUTE KPUTEPHUH, 3aJ0KEHU B
W3uckBaHus KbM IUCEPTALMOHEH TPYJ 3a MpuA0OMBaHE Ha 00pa3oBaTelIHA U Hay4Ha CTENEH “‘JOKTOp” Ha
HCA-Codusa. Ilopagu ToBa maBaM MNOJO0KMTEJHA OIEHKA HAa TpyJa W MPHU30BaBaM 4YICHOBETE Ha
Hayunoto xypu na npuchasat Ha bopucnas MBanoB Yonros obpaszoBarenta u HayuHa cteneH “JOKTOP* B
obnmacT Ha BHCHIETO oOpa3oBaHuwe 7. 3apaBeoma3BaHe W CHOPT, TpodecroHamHo HampaBieHue 7.4.

“O06mecTBeHO 3/paBe’.

Hou. n-p Benenun Asniekcues a.Mm.
24 Snyapu 2021 r.
rp. Codus



ATTITUDE

By Assoc. Prof. Dr. Venelin Alexiev, MD
Department of Orthopedics and Traumatology, Faculty of Medicine, Medical University - Sofia,
Head of Department of Pediatric Orthopedics at Specialized Orthopedic University Hospital
“Prof. B. Boychev”- Sofia.

Regarding: Dissertation thesis ,,Physiotherapy according to Schroth method in idiopathic scoliosis” for
award of educational and scientific degree “Doctor” to Borislav Ivanov Chongov.

By order of the Rector of NSA - Sofia Ne 27 / 15. 01. 2021 | was appointed a member of the Scientific Jury
and by decision of the last (Protocol Nel / 18.01.2021) | was appointed to present an opinion on the
dissertation of Borislav lvanov Chongov, part-time PhD student at the Department "Theory and
methodology of kinesitherapy" at NSA "Vasil Levski" - Sofia with dissertation for awarding the educational
and scientific degree "Doctor" in the field of higher education 7. Health and Sports, professional field 7.4.
Public Health in the scientific specialty "Physiotherapy".

Adolescent idiopathic scoliosis (AIS) is the most common deformity of the spine in adolescence and is a
complex three-dimensional deformation of the spine and trunk. Light asymmetry of the child's trunk occurs
in about 10% of the population and is a variation of the norm. The incidence of true scoliotic disease is not
as high (2-3%), but the disease has the potential to progress with skeletal growth and development. In
addition, scoliotic disease has an inconspicuous onset and is painless, which always carries the risk of late
diagnosis and delayed treatment. Prevention of progression can be prevented with screening diagnosis at
school age and timely early treatment. Severe spinal deformities represent a serious medical and social
problem due to a higher risk of health problems in older age such as: reduced quality of life, visible cosmetic
deformity, pain and progressive functional limitations.

The treatment of scoliosis is multidisciplinary and according to the severity includes physiotherapy,
brace treatment and surgical orthopedic treatment. Physiotherapeutic scoliosis specific exercises (PSSE)
were introduced as a term by SOSORT in 2005 and show great development in methodological and
scientific development regarding the impact of physical therapy on spinal deformities. Methods based on
Katharina Schroth inventions, corresponding to the 3D-nature of scoliosis lead to improvement of body
aesthetics, vital capacity, muscles and symmetry of the body, as well they are proven to reduce the risk of
progression.

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 complex treatment



plan for adolescent idiopathic scoliosis with an attempt to stop the progression and correct ad maximum the
deformity is the basis of the presented scientific work of Borislav Ivanov Chongov, titled ,,Physiotherapy
according to Schroth method in idiopathic scoliosis”

The medico-social significance of the dissertation is determined not only by the high frequency of
pathology in adolescents, but also by the seriously disturbed social adaptation of the affected children.

The dissertation thesis contents 184 pages, of which 14 pages are the bibliography. On one page is
the goal and the eight tasks set by the author to achieve it. The other 169 pages present the literature review,
the clinical material, the methodology, the results and their discussion, as well as important conclusions for
practice. The dissertation comprises 26 tables, 14 diagrams, 96 figures and 6 appendices, all with a serial
number and title in Bulgarian. The presented figures are of high quality and are enough informative.

The bibliography includes 234 titles, 38 of which in Cyrillic and 196 in Latin.

Literature review is sufficiently extensive. It examines all aspects of the problem, presenting both the
classic developments on the topic and contemporary publications from the period 2009 - 2019. The cited
publications are from peer reviewed scientific journals. The review is 43 pages up to 1/3 of the total volume
of the dissertation. Successively are presented epidemiology and etiology of AIS; its pathomechanism,
explained with the relative anterior spinal overgrowth (RASO) in accordance with the Hueter-Volkmann law
and the role of the para-vertebral muscles; the pathobiomechanics and pathokinesiology of scoliotic
deformity and the role of muscle imbalance according to Schroth.

A significant part of the review is devoted to the variety of AIS classifications, which reflect the
importance of the sagittal profile of the spine, the patient's age, the severity of the angular deformity for the
risk of progression. Lenke's classification is considered difficult to apply in conservative treatment and that
is why Lehnert-Schroth's 3-D classification and its supplement by Rigo are explained in detail.

Valuable for every medic and compulsory for beginners is the part of the review dedicated to the
research methods and the measurement of the scoliosis.

The treatment of AIS is considered according to the most recent guideline of SOSORT, explaining in
detail the combination of PSSE and types of brace treatment according to the "practical approach scheme™ as
well as the role of PSSE in surgical treatment with the growing Apifix cogwheel implant. In a separate
subchapter of 9 pages is described in detail the method of Katharina Schroth, who developed a functional
approach to the treatment of AIS, forced by her personal bitter experience as a patient with a moderate
scoliosis, treated with a steel brace. The method assumes the human body as a scheme of blocks that are
shifted relative to each other and 3D postural correction can be achieved with corrective breathing exercises,
called "rotational angular breathing” to form a "muscular brace”, as well as training patients in self-
elongation of the trunk by Manuel Rigo and Axel Hanes.

The literature review is concrete to the dissertation and is a critical synthesis of Borislav Chongov's
extensive knowledge of the problem. The chapter finishes with six conclusions, summarizing the evidence

from the literature.



The objective is set out in Chapter Il: "Development, implementation and study the effect of the
application of physiotherapeutic methodology, based on the principles of K. Schroth and the concept of M.
Rigo in adolescent idiopathic scoliosis.”

Chapter 111, with a volume of 70 pages, represents the clinical material and the used methods. The
study presents AIS in 83 adolescents, treated in the period 2014 - 2018 at the medical center "Orthomed",
part of the University Specialized Hospital for Active Treatment in Orthopedics "Prof. B. Boychev”- Sofia.

Borislav Chongov divides the clinical cases into two groups, depending on the size of their main
scoliotic curve and the type of treatment. The first group (36 cases) had low severity scoliosis and was
treated with PSSE only. The second group (47 cases) had a moderate scoliosis, treated with PSSE and brace.
The ratio between females and males is 9.4:1.

The mean age £ SD of the sample at the start of treatment was 13.12 £ 1.7 g.
The performed measurements were:
The angle of the sagittal curves (kyphosis and lordosis) with an inclinometer;
The angle of trunk rotation (ATR) with scoliometer;
The anterior and posterior indices of trunk symmetry with the help of digital photography - POTSI (posterior
trunk symmetry index), ATSI (anterior trunk symmetry index);
The mobility of the chest and respiratory movements;
Radiography in FLFS projection with Cobb angle measurement and reporting the Risser sign.

The statistics of the reported parameters wass correctly presented in clear tables. In processing the
results the dissertation applied reliable modern statistical methods, used in biomedical sciences - descriptive
methods / absolute (number) and relative (%) frequency, arithmetic mean and standard deviation, minimum,
maximum and median values / hypothesis testing / ANOVA (covariance analysis), including as factors and
covariants the following parameters: baseline result, condition severity and groups. Additionally, where
possible, the Student t test for two related groups was used. Everywhere the result were considered
statistically significant when the empirical level (p-value) was less than 0.001.

The results of the study are correctly presented in Chapter IV in 18 pages and are supported by
highly informative tabular and graphical material. The doctoral student reported an improvement in Cobb
angle of more than 5° in 34% of the exercising patients and 36% with brace treatment and PSSE. Seven
percent was the reported scoliotic curve progression. Low progressive AlS are directed to brace treatment,
and those of moderate - to surgical treatment. The results, obtained in the attempt to improve the sagittal
balance of the spine, presenting the tendency for hypokyphosis in the thoracic region, are also
unsatisfactory.

In response to the task, an analysis of the results was made.

In the next Chapter V, in a volume of 6 pages, a correct discussion of the own results was made,

compared and supported by data from the literature. This chapter is the most creative part of the dissertation.



It convincingly proves Borislav Chongov’s knowledge on the presented issues and understanding of the
shortcomings of his own research.

In general, the discussion is aimed at proving the role of PSSE in combination with brace treatment
to reduce and stop the progression of AlS. The reported improvement in the Cobb angle by more than 5° in
both groups is a confirmation of the effectiveness of the methodology. The symmetry indices, used in the
frontal plane (POTSI and ATSI) have better averages after one-year activities than the averages in the group
of children without detected diseases. The results show that there is an improvement in the symmetry of the
of the body in frontal plane, both anterior and posterior.

The main value and substantial contribution of the present study is that it represents a comprehensive
review of the problem and the importance of physiotherapy as a main method in the treatment of children
with low severity adolescent idiopathic scoliosis and an adjunct to the complementary brace treatment of
moderate severity scoliosis.

Chapter VI consists of 7 logical conclusions, with which | absolutely agree. Chapter VII is the
conclusion, which in a concise form synthesizes the dissertation and gives a complete form of the research.

In the presented scientific work of Borislav Chongov | could point out the following more important
contributions: introduced own methodology, following the principles of Schroth and the concept by Rigo, in
the conservative treatment of idiopathic adolescent scoliosis with very good practical results. 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. For the first time in the country, a large, statistically reliable
contingent of children with adolescent scoliosis was treated conservatively by the same team according to a
standardized protocol and indications. Practical protocols for therapeutic exercises depending on the type of
scoliotic deformity according to the Rigo classification have been introduced. A detailed modern
classification and algorithm for low and moderate curvatures are described in detail, suitable both for the
selection of corrective exercises and for determining the design of the brace.

Borislav Chongov presents three publications on the dissertation topic (all real publications),
published in scientific peer-reviewed journals, that fullfil the minimum requirements in the field of higher
education 7. Health and sports, according to the Regulations for application of the law for the development
of the academic staff in the Republic of Bulgaria from 2018. They contain separate parts of the presented
study. The presented author review in a volume of 37 pages is formed according to the requirements in
Appendix 8 of the Academic law.

In conclusion, the dissertation, presented to me for a review, shows the possibility of the doctoral
student to put forward a scientific thesis, methodology for its solution, his ability to select and process
material, as well as to make statistically reliable conclusions on a current and specific topic —
,,Physiotherapy according to Schroth method in idiopathic scoliosis”. The dissertation work fully meets the
qualitative and quantitative criteria, set out in the Requirements for dissertation work for obtaining the
educational and scientific degree "Doctor" of NSA-Sofia. Therefore | give a positive assessment of the
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work and call on the members of the Scientific Jury to award Borislav Ivanov Chongov the educational and
scientific degree "Doctor" in the field of higher education 7. Health and Sports, professional field 7.4. Public

Health in the scientific specialty "Physiotherapy".

Assoc. Prof. Dr. Venelin Alexiev, MD
January 24, 2021
Sofia
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