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[uncepTaumoHHMAT Tpya cbabpka 177 ctpaHmum. OHarneneH e ¢
16 Tabnuuu, 18 durypu n 6 npunoxerHus. bubnuorpacdunta BkioyBa
232 nuTepaTypHu wu3TOYHMKA, OT komto 35 Ha kumpunuua, 194 Ha
natuHuua n 3 yeb canta.

MaTtepvanute no 3awmtata ca Ha pasnonoXeHne Ha
WHTepecyBawute ce B 6Oubnmotekata Ha HauvoHanHa CnopTHa

Akagemus “Bacun Jlesckn”, CtygoeHTcku rpag, Codoums.
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BbTpelwHn uneHose:
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BBbHLWHM YneHoBe
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BvBeageHue

[ereHepaTnBHuTe 3abonsiBaHuMs Ha  rpbOHa4YHMs  CTbLNO
npeactaBnsBaT 3HaYUTENEH Meauko-coumaneH npobnem, Tbh KaTo
CbLUEeCTBEHO  3aTpydHsiBaT  Bb3MOXHOCTUTE Ha  OonHuTe  3a
camoobcrnyxBaHe M orpaHuyaBat paboTocnocobHoCcTTa  MM.
PasnpoctpaHeHneTto 1 UKOHOMMYecKkaTa UM TeXecT HapacTBa
€KCMOHeHUMarnHo, nopagu yBenuyeHuss 6pon Ha Bb3pacTHUTE U CTapu
xopa.

lMpoobmkUTENHOCTTA, cunata W HEBb3MOXHOCTTa  3a
NMoBnusiBAaHe 4pe3 KOHCepBaTUBHO fedeHue Ha OGonkaTta, oOTnagHaTa
HEeBPOIOrMyHa CcUMNToOMaTUKa /MM Ta3oBOPE3epBOaApPHUTE HapyLleHus
HanaraT Heo6XxoaUMOCTTa OT HEBPOXUPYPIrMYHa NHTEPBEHLMUS.

MonoxutenHuAT edekT Ha cregonepaTtvBHaTa KuHe3uTepanus
3a noBnusiBaHe Ha QyHKUMOHANHMA AeduunT U nognomaraHe Ha
npouecute 3a Bb3CTaHOBsIBAHE NpW OOMHWYHO W  U3BBHOONHUYHO
neyeHme Ha OOMHW C pfgereHepaTMBHM CNVHaNHW 3abonsiBaHus B
nymbanHus asn Ha rpbbHavHMsa cTbnb e 6escnopeH. pe3 nocnegHute
roavHu B CBeTOBEH Mallab ce BbBeXga paHHa pexabunutauusi, KosiTo
BOOAM [0 No-0bp30TO Bb3CTAHOBSIBAHE Cred  HEBPOXUPYPrU4ecku
WHTEPBEHLUUN, HamansiBa YCOXHEHUsATa U nofobpsiBa kayecTBOTO Ha
XMBOT Ha 6onHuTe. BaxeH eTan OT Hest € 00y4YeHMEeTO Ha onepupaHuTe B
paHHUS cnegonepaTuMBeH Nepuog, ¢ uen camocTtosTenHo, 6e3npobnemHo
U3MbJIHEHWE HA eXeOHEBHUTE N NPOdECMOHanHUTe AEAHOCTH.

HenpekbcHaToTO pasBUTME Ha oOnNepaTUBHUTE noaxoan u
CbKpaTeHusi GONMHMYEH MPECTON HanaraT TbpPCEHE W MpUSIoXKeHue Ha
CbBpPEeMEHHU KMHEe3NTepaneBTUYHWU CTpaTernn, Kakto U MHTerpupaHeTo
UM B LSANIOCTHUA TepaneBTUYeH noaxon.

Bucokata mepguko-coumanHa 3HauMMOCT Ha AereHepaTuBHUTE
cnuHanHu 3abonsiBaHMs U UenecbobpasHOCTTa OT MNPUITOXEHWE Ha
uerneHacodeHa [gBuratefniHa akTMBHOCT npu Te3an OONMHM B paHeH
cnegonepaTUBEH MEPUOA HM HAacouM KbM NpOy4YBaHe W NpeumsmpaHe Ha
Bb3MOXHOCTMTE 33  KMHE3UTepaneBTMYHO  MOBMMsIBaHE  BbpXY
PYHKLMOHANMHOTO CbCTOSIHNE M KAYeCTBOTO Ha XXMBOT Ha OomnHUTE cnes
onepaTMBHO JleYeHME Ha JereHepaTrBHU 3abonaBaHus B nymobanHums
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PaboTHa xunoTte3a

HayyHaTa xvMnoTe3a Ha OUCepTauuoHHUS TPYA € criegHaTta: ako
ce u3nonsea cneunanuanpaHa meToauka no KuHeautepanusi, 6asmpaHa
Ha CbBPEMEHHUTE MPUHUMMM Ha HeBpopexabunuTauusita, agantupaHa
3a CaMOCTOATENIHO W [OMAaWHO MpuioXeHne K cbobpaseHa cC
UHOVBMAOYanHUTEe NOTPeOHOCTM Ha BCUYKM NALUUEHTW, OMepupaHn Mo
NMoBOA Ha OereHepaTuMBHU CNHamNHW 3abonsiBaHusa B NymbanHms gan Ha
rpbOHayHMss cTbnb, T 6m Morma pga nogodpu  3HAUYUTENHO
PYHKLUMOHANHOTO Bb3CTaHOBsIBAHE Ha OONHUTE B criegonepaTtuBHUSA
nepuoa.

3a npoBepka Ha Tasn xunote3a CMe u3credBanu OBe rpynu
©onHW, onepupaHn No NOBOA Ha AereHepaTUBHM CNHaNHK 3abonsBaHus
B nymbanHusa aan Ha rpbbHayHmsa cTbnb.



Llen un 3agayum Ha npoy4yBaHeTo

Uen

[a ce paspaboTtu cneunanusnpaHa meToguka no KnHesutepanus

M Oa ce Mpoyyn HEWHOTO KOMMJIEKCHO TepaneBTUYHO Bb3OeWCTBUE Mpu
BonHuW, onepvpaHu No NOBOA Ha AereHepaTUBHM CNHanNHK 3abonsisaHus B
nymbanHus gan Ha rpboHaYHus cTbib.

3agaun

3a NocTMraHeTo Ha Tasu Len cu NoCTaBUXMe criegHuTe 3agadu:
1.

[a ce npoBege 1-mece4yHO NpoyyBaHe BbPXY HEMOCPEACTBEHUS
N TpamHua TepaneBTM4eH edekT Ha cneuwanuaupaHata
KMHe3uTepaneBTM4YHa MeToauka npu 6onHWM C JereHepaTuBHU
cnuHanHu 3abonaBaHusa B nymbanHmsa Asn Ha rpbbHayvHns cTbnb
B crnegonepaTtMBHUS Mepuog, Kato pesynTaTtute Ce CPaBHAT C
KOHTPONHa rpyna oT 60nHuK, Npy KOUTO € npunaraHa obuvariHa
KMHe3uTepanus.

B cpaBHWTEneH acnekt C KOHTpoOfHaTa rpyna ga ce npoyuyu
Bb3AENCTBMETO Ha creuunanuavpaHaTa KuHesuTepaneBTUYHa
mMeToauka npu 60MHM, onepupaHu No MOBOA Ha AereHepaTuBHM
cnuHanHu 3abonsBaHuns B nymbanHusa gsn Ha rpbOHayvHns cTbnb
BbPXY:

a) MyCKynHaTta cuna u NoABMXKXHOCTTA Ha rpbOHaYHMsA CTHNG;

©) 6onkarta B nymbanHust gan Ha rpbOHavyHus cTbno;

B) (DYHKLMOHANHUTE Bb3MOXHOCTU 32 NPEMECTBAHE;

r) Bb3MOXHOCTWUTE 3a NpuABWXKBaHE;

[) KayeCcTBOTO Ha XMBOT.

[a ce wn3pabotn MeTooudHO PBLKOBOACTBO 3a ambynaTopHO
npunoXxeHve Ha chneunanuavMpaHatTa KuHesuTepaneBTUYHa
nporpama un oby4yeHune Ha 60MnHUTE 3a OBbTOCPOYHO M3MNON3BaHe.



KOHTUHreHT Ha npoy4ysaHeTo

MpoyuBaHeTo e NpoBeaeHo 3a nepuod ot 3 roamHu (2014-2017
r.) B 6onHuua Codwmsamen - OOL, HeBpOXMpPYPrMyHO oTaerneHue. To
obxeawa 80 naumeHTa B paHeH NepuoAd crefd cnvHamnHa AUCKEKTOMUS
npu AUCKOBa XEPHUS U OEeKOMMpecus npu CNuHanHa CTeHosa, AsBe OT
Han-4yecTuTe CnuHanHW onepauun. 3a HanuuMe Ha XOMOreHHOCT B
npoy4yBaHeTo, nauvMeHTUTe ca noabpaHn Mo CnegHUTe KpUTepuu:
CTabUNHO KIUHWYHO CbCTOSIHWME; CbCTOsSiHME B KoeTo da pasbepaT
WHCTPYKLUWN N Oa M3NBIHABAT yKasaHus; Aa NposiBABAT CbMPUYACTHOCT
npu npoBexdaHe Ha KuWHesuWTepaneBTMYHaTa nporpama; ga ca ganmu
NMCMEHO MHAOPMUPAHO CbrfacKe 3a yyacTue B Npoy4BaHeTo.

B npoyuyBaHeTo He ca BKAYBaAHW MNaAUMEHTW C TexXKa
CbpAevHoCbAOBa M AuxaTenHa HegoCTaTbYyHOCT, KaKTO U M3paseHu
KOrHUTVMBHW HapyLleHWs; npekapanu MO3bYHOCBHAOBU WMHUMOEHTU u/vnu
MuokapaeH MHAapKT npes3 nocnegHuTe 6 meceua v ppakTypy Ha OOMHU
KpanHvuM npe3 nocrnegHute 3 Mmeceua; NauMeHTV C AeKOMMeHcupaH
3axapeH guaber.

3a uenuTe Ha npoyyBaHeTo ca cdopMmupaHn pnABe rpynu:
ekcnepumeHTanHa (EIN) n konTponHa rpyna (KT).

EkcnepumeHTanHata rpyna BkntouBa 60 6onHu (30 mbxke n 30
XEHW), Ha KOWUTO € MpUIIoXeHa crneunanuampaHa KvHesuTepaneBTUYHa
meToamka (CKTM) noa koHTpona Ha OOKTOpaHTa OT MbpBuSA AeH crej
onepaumaTa 4O AeHS Ha u3nuceBaHe OT GonHuuarta, KoATO crep ToBa
npogb/kasa Aa Ce U3NblHSABa B AOMAalUHM YCMOBWSA KaTo agantupaHa
nporpama OT YNpaXHeHUs 3a nepuwod OT eduH Meceu. [JageHn ca
NMCMEHM yKa3aHUs 3a U3NbIHEHUETO Ha AENHOCTUTE OT eXeOHEBUETO.

KoHTponHaTta rpyna ce cbctom oT 20 naumeHTa (8 Mbxe u 12
XeHn), neKkysaHu no PYTUHEH Ha4umH ypes obuyarHa
KMHe3uTepaneBTMYHa MeToAduKa, MpwunaraHa camMo Mo BpeMe Ha
bonHMyHOTO  neyeHme. T[lpu TAX ca  MpPoBe4EHW  KOHTPOIHM
npocneasiaHns, 6e3 ga ce U3NbIHABA KMHe3WTepaneBTMYHa nporpama
cnep usnuceaHeTo oT GonHuuata. [ageHn ca MM YCTHU ykasdaHus 3a
HauvHa Ha U3NbIIHEHWe Ha OeVHOCTUTE OT exedHEeBMETO.



XapakTepucTukaTta Ha U3crneaBaHUs KOHTUHIEHT MO Mosl, Bb3pacT
1 BONHMYEH NpecTon e NnpeacTaBeH Ha Tabnuua 1.

Ta6bnuua 1. XapaktepucTuka Ha KOHTMHreHTa no MoJfl, Bb3pacT U
NPOABLIMKNTENHOCT Ha BONHMYEH NpecTomn

Er Kr p 0o6wo (N=80)
Mpyna n =60 n=20
Mokasaren (n)
Mon
Mbxe 30 (50%) 8 (40%) 0.438 38 (47.5%)
XKehnu 30 (50%) 12 (60 %) 42 (52.5%)
CpenHa Bb3pacTt 61.2+11.6 62.8+8.5 0.565 61.58 + 10.9
PasnpeneneHuve no aekagu
40-49 12 (20%) 3 (15%) 15 (18.8%)
50-59 14 (23.3%) 2 (10 %) 16 (20%)
60-69 20 (33.3%) 12 (60 %) 32 (40%)
70-79 11 (18.3%) 3 (15 %) 14 (17.5 %)
Hapg 80 3 (5%) - 3(3.8%)
OHu npecTon 3.9+1 3.7+0.7 0.374 3.9+0.9

El- ekcnepumeHnmarnHa epyna; K- koHmponHa epyna; n - 6pod nayueHmu e epynume; N -
obuw, 6pol nayueHmu e 0seme epyrnu; p - CMeNeH Ha 3Ha4uMu pasfuku mexdy dseme
epynu, onpedeneHo ypes t - Kpumeputi Ha Student 3a napamempuyHUme MPOMEHUsU U x>
Ha Pearson 3a 4ecmomHo pa3npedesneHue

Mpn cpaBHeHne Ha  OonHWTE  OT  KOHTpofHata w
eKcnepuMeHTanHaTta rpyna He ca Hanuvue 3Ha4yuMu pasnuMyusa no norl,
Bb3pacT W MNPOABLIMKUTENHOCT Ha OonHW4YHUSA npecTton. CpegHaTta
Bb3pacT e 61.5 roamHn kaTo o6wo 32-ma naumeHTa ca BbB Bb3pacToBa
rpaHuua 60-69 roguHu (40%). CpegHaTta NpoabMKUTENHOCT Ha NpecTos
B bonHuuaTta crnep u3BbpLUBaHETO Ha onepauusaTa e 3.9 geHa.

PasnpegensHeTo Ha  nauueHTUTe CNoped  AuarHosarta,
CUMATOMUTE U CbNbTCTBAWMTE 3abonsBaHus € npeacTaBeHoO Ha
Tabnuua 2.

He ce ycTaHoBsIBaT 3Ha4yMMM pasnukm Mexay 6onHute criopes
OuarHosata M KNMHWYHWUTE ONMlakBaHusA OT ABeTe rpynu. Ham-yectaTa
auarHosa e “[lereHepaTuBHa CTeHO3a C AuMckoBa xepHusa L5-S17, koaTto
ce Habnwpgaea npu 24 nauuweHta u npegctaensea 30% OT BCUMYKMTE
uscrneasaHn nuua. [lauMeHTUTe C OMarHo3W: [AUCKOBA XEpHUs W
[ereHepaTMBHa CTeHO3a CbC CMOHOWIONMCTE3a  MpeacTaBnsiBat
CbOTBETHO No 15%.
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Ta6bnuua 2 PasnpegeneHve Ha KOHTUMHIEHTa, Cropef AuarHosata u
KIMHUYHUTE NPOSIBU, AABHOCT M CbMbTCTBALLM 3abonsaBaHus

_ Er Kr P O6uo (N)
MNoka3arten

OuarHo3a (n, %)

Hwnckosa xepHus L4-L5 5 (8.8 %) 1 (5%) 6 (7.5%)

[uckosa xepHus L5-S1 6 (10%) - 6 (7.5%)

[ereHepatnBHa cTeHo3a 12(20%) 5 (25%) 17 (21.3%)

[lereHepaTuBHa cTeHO3a 1 ANCKOBa 10 3(15%) 0.613 13 (16.3%)

xepHusi L4-L5 (16.7%)

[ereHepatuBHa CTeHO3a 1 AMcKoBa 16 (26.6 8 (40 %) 24 (30%)

xepHusi L5-S1 %)

[ereHepatnBHa cTeHo3a € Anckosa 2 (3.3%) - 2 (2.5%)

xepHus L3-L4

[ereHepaTuBHa CTeHO3a CbC 9 (15 %) 3 (15%) 12 (15 %)

cnoHaunonucresa

Cungpom (n, %)

BeptebpaneH (6ornka) 5 (8.3 %) 1 (5%) 6 (7.5%)

PaaukynsipeH (CeTMBHa CUMNTOMATUVKA) 9 (15 %) 1(5%) 0.624 10 (125

%)

PapuvkynepeH (asuratenen geduumr) 5 (8.3%) 2 (10 %) 7 (8.8%)

BeptebpaneH 1 pagukynepeH 41 16 57 (71.3
(68.3%) (80%) %)

OaBHOCT 6.97+5.3 10.7#8.7 0.026 79+64

CbnbTcTBawWwm 3abonsaBaHus (n, %)

HAMa 25 4 (20%) 29(36.3%)
(41.7%) 0.084

CCC 26 13 39 (48.8%)
(43.4%) (65%)

ac 9 (15 %) 2 (10%) 11(13.8%)

apyrm - 1 (5%) 1 (1.3%)

El- ekciepumeHmarnHa epyna; KI- koHmponHa epyna; n - 6pod nayueHmu e epynume; N -
obw 6pol nayueHmu e dgeme 2pynu; p - CmMerneH Ha 3Ha4uMu pasfuku mexoy dseme
epynu, onpedesnieHo Ype3 t - kpumepul Ha Student 3a mapamempuyHUME NPOMEHUBU U X
2 Ha Pearson 3a yecmomHo pasnpedeneHue

OT knuHMYHKTE npossu npu 57 6onHu (71.3 %) ce Habnogasa
Hannyne efHOBPEMEHHO Ha BepTebpaneH W paauKynepeH CUHOPOM,
[OKaTto HanuuMeTo camMO Ha €efuHUs WM Ha Opyrus CUHOPOM €
3Ha4YMUTEnHo no-psako. [Asuratenen geduuunT uma npu 8.8% oT 6onHuTe.
CounbrcTBawmuTe  3abonsBaHMs ca MpeguMMHO  OT  CTpaHa Ha
cbpaedHocbaoBaTa cuctema 48.8%, Ha BTOpO MSICTO ca 3abonsiBaHus
Ha AauxatenHata cuctema, cboTBeTHo 13.8% oOT wu3cnegBaHuTe
nauneHTu.

Pa3snpepensHeTo Ha naumMeHTUTe cropen YectoTaTa Ha
AmarHosuTe, B 3aBMCMMOCT OT Bb3pacTTa ca nNpeAcTaBeHu Ha curypa 1.
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XepHUHU CTeHO3U CTEHO3M C XepHUH CTEHO3M CbC
CNOHAWNOAKUCTESN

| 040-49 0O050-59 O60-69 OHag 70

Quaypa 1. PasnpedeneHue Ha nayueHmume crioped yecmomama Ha OuazHo3ume, 8
3asucumocm om eb3pacmma

Ot durypa 1. ctaBa SiICHO, Ye Npu naumeHTUTe Ha Bb3pacTt 40-49
roovHn npeobnagasa AuarHosaTa guckoBa xepHus. B cnegBawarta
pekaga 50-59 roguMHM CbLOTHOLIEHWETO MeXZy AUCKOBUM XEpHUU U
CTEHO3W e e[HaKBO, AOKaTO HannyneTo Ha AereHepaTvBHa CTeHO3a C
OucKoBa XepHus e AgBa nbTu no-ronsmo. B Tpetata gekaga (60-69 r.),
KOATO MpefcTaBnsBa U Han-rofisiM NpPoLeHT OT MauneHTUTe e C Bodella
AnarHo3a CTeHo3a C OUCKOBa XepHUsl, a Hanuyne camMo Ha [MCKOBa
XepHus uma npv eguH nauveHT. B nocnegHaTta gekaga npeobnagasa
JereHepaTuBHa CTEHO3a CbC CMOHAMIONMUCTE3A.

lNocoyeHute rpynoBs cxoactBa W pasnnyma B U3XOOAHUTE
CTOMHOCTM Cca B3eTu npegsung npu  aHanu3a Ha WuacrneaBaHuTe
nokasarersnu.
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MeToamnku Ha npoyyBaHeTo

1. MeToau Ha uscnegBaHe

3a uenuTe Ha MNpoy4YBaHeTO ca MNpocnedeHn TpUKpaTHO (Mpu
nbpBaTa npoueaypa, nNpu W3NMCBaHeTO, W eduMH Mecel cref
M3MNMCBaHeTO) CriedHuTe nokasaTenu:

U3cnepBaHe Ha BpemeTo, HEO6XO0AMMO 3a NpeMuHaBaHe OT
TUNeH ner Ao cegex (TpaHcdep)

MacnegBaHeTo 3amoyBa kaTo MOCTaBMM MauMeHTa ferHan no
rpe6 B nermoto. OT TOoBa MOMOXeHWe ce u3uckBa oT BonHuA ga ce
n3npaBu OO ceex CbC CnycHaTu kpaka. ManpaBsiHeTO ce ocblUecTBsABa
npes cTpaHu4eH ner. 3acuya ce BpeMeTO B SEC, KOeTo € HeobxoanMo Ha
nauveHTa fa 3aemMe CaMOCTOATENEH CefeX CbC CnycHaTh Kpaka, 6e3 aa
ce onupa C pbueTe Ha nernoto. Habniogasame ga He ce M3BbPLUBA
npekaneHa poTauus UM HaKMoH Ha TAMNoTo.

OueHka Ha cTaTU4YHa MYCKyJIHa cuna Ha TAnoTo

CraTuyHata MycKynHa cuna Ha fisiB U JeCeH [ONEH KpamHWK ce
u3MepBa B SEC, AOKaTo NauMeHTbT Nnexu no rpub. MNpu namepsaHe Ha
cunaTa Ha [OecHWst KpalHWK, nauvMeHTbT TpsbBa ga crbHe neBust B
KONSAHOTO U Jda cTbnu Ha nernoto. OT ToBa M3XOOHO MONOXEHUE ce
noBaura OECHUSAT KpalHWK, U3NbHAT B KOMSHOTO U Ce 3aAbpXa, KOJKOTO
€ Bb3MOXHO. Bpemeto ce otbposiBa ¢ xpoHOMeTbp. 3acuya ce U
NPOTUBOPABHO 3a NEBUS JONEH KPAHUK.

CepanvwHata Myckynatypa W €eKCTEH30puUTe Ha TANoTo ce
uscnegBaT KaTo OT MOSIOXKEHUE CBUT TWUMEH Ner, nauueHTbT noBaura
cefanuvuieTo 1 3aabpa KONKOTO € Bb3MOXHO MO-AbJIro.

M3cnegBaHeTo Ha KOpPEMHUTE MycKynu/cpnekcopyu Ha TSAnoTo
(mosuuusa 3 ot auHammyHa Yact Ha Kpayc Bebep) ce um3BbpwBa oT
N3XO4HO MOSIOXEHWUE CBUT TUIEH fer, AnaHuTe Ha pbLeTe ca ONpeHn no
cpepata Ha 6egpaTa. Mancksame OoT nauveHTa ga Nnb3He ANaHUTE KbM
KOneHeTe, AOKaTO paMeHeTe Ce OTNENsT OT NIErNoTo U 3aabpXa KOMKOTO
€ Bb3MOXHO.
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OueHKka Ha nNOABWXHOCTTA Ha nymbanHusA AAn  Ha
rpbOHa4YHMA cTbN6 upe3 moauduumupaH Tect Ha Kpayc Bebep

IOnHamumyHaTa 4acT Ha TecTa e cbCTaBeHa OT 5 TecToBu
OBWXEHUS, KOUTO AaBaT MHGOpMaLMsa 3a NOABMXHOCTTA Ha nymbanHus
Osn Ha rpbbHayHus cTbnb. Hue umanonseame 3 oT Tean 5 TectoBu
ABWXEHUA.

M3mepBaHeTo Ha AbnboynHaTa Ha HaknoHa Ha TAMoTo Hanpend
Cé wu3BbpLuBa KaTtTo OT WU3XOOAHO nMOJIoXKXeHne CToex Uu3nMckeame OoT
nauMeHTa ga ce HaBefe KOMKOTO € Bb3MOXHO Hanped CbC CrycHaTu
pble. MamepBa ce pa3cTOSHMETO OT Bbpxa Ha 3-Tus NPbLCT 40 noaa B
cm. KomnkoTo Mo-HUCKM ca CTOMHOCTWUTE, TONKOoBa MOABWMXHOCTTa € Mo-
rondama.

Mpn unamepBaHe Ha nNeBUS M OECHUS CTPaAHUYEH HaKMNoOH Ha
TANOTO NAUMEeHTHLT € B CTOEX, C AflaHn ONpAHN BbPXY BbHLUHATA 4acT Ha
beppata. OTtGensizaBa Ce MSCTOTO Ha cpedHWss MPbLCT Ha pbkaTa.
naLI,I/IeHT'bT M3BbpLUBa HAKIOH HaJ'IFlBO/HaJJ,ﬂCHO, KaTo nnb3ra pbkKaTa
Hagony no 6Gepgpoto. MamepBa ce pasnukata B pas3CTOSHMETO Ha
cpegoHuss MpbLCT A0 npemectBaHeTo My. KomkoTo no-ronemn ca
CTOMHOCTUTE, TONKOBA NOABWMXHOCTTA € No-ronsma.

OueHka Ha MobunHocTTa 4pe3 Tecta Timed Up&Go (TUG)

MscnegBa ce BpemeTo B Sec, HeobxoAMMO Ha nauveHTa Aa
CTaHe OT NernoTo, Aa W3BbPBU pas3cTosHue oT 3 m, Aa ce obbpHe, Aa ce
BbpHe oOpaTHO M pa cegHe oTHoBOo [Podsiadlo D et all, 1991].
Heobxogumo e ga ce noctaBu OTNMUUTENEH 3HAK Ha noga 3 m oT cTona,
Taka 4Ye necHo da ce BwxAa OT nauveHTa. [laumeHTbT XoaM ¢ HopMarHo
Temno, o6yt e c obyBkuTe, kOoUTO Hocu B BonHuuata. Mo Bpeme Ha
M3NbNHEHMETO Ha TecTa MOXe [a MW3non3sBa BCHka MnoMmol, npwu
npuaBuxBaHe, KOSTO OOMKHOBEHO M3MOM3Ba NO BpeMe Ha XodeHe, HO He
Moxe da 6bAae mognomaraH oT Apyr YoBek. Hama numut Ha BpemeTo 3a
nsnbrHeHne. MauneHTbT MOXe Aa ce crnpe M da CU NoYuHe, ako mMma
Hyxga (Ho He 1 ga csga). HopmaTtvBbT 3a M3NbMAHEHWE Ha TecTa € KakTo
cnegsa: 60 — 69 roguwHKM - 8.1 sec. +-1; 70-79 r.- 9.2 sec.; 80-89 r. -
11.3 sec [Bohannon R, 2006; Shumway-Cook A et al., 2000; Kristensen
M et al., 2007].
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dyHKUMOHanHa oueHKa Ha noxopka u4pe3 Functional Gait
Assessment (FGA).

dyHKuMoOHanHaTa oueHka Ha xopeHeto (FGA) ce cbctou OT:
XO4eHe C HopmarnHa CKOpocT, ¢ 6bp3 u HGaBeH Temmn, C BEpPTMKarHO U
XOPWU3OHTAanNHO 3aBbpTaHe Ha rnaeaTta, Haj NPensATCTBUSA, NPU n3kayBaHe
M crv3aHe Ha CcTbinbu M 3 enemeHTa, BKMOYBALIM "XOOeHe C TsCHa
ocHOBa", "xogeHe Hasag" u "xogeHe cbC 3aTBOpeHu oun." [Wrisley D,
2004]. NobaBeHuTe 3agaym ca n3bpaHu, 3a ga ce yBenuum npeuunsHocTTa
Ha oueHKaTa, Taka 4Ye TecTa Aa € No-4yBCTBUTENEH KbM HE3HAYUTENHUTE
NpOMeHN B cTabuNHOCTTa No BpeMe Ha xofeHe. TecTbT ce oLeHsiBa Ypes
4-cteneHHa ckana (0-3). OueHkuTe Bapupat oT 0 go 30 KaTo No-HUCKUTE
OLEHKW NokasBaT Nno-ronamo yepexaaHe. ManonsesaHeTo Ha "xodeHe Cbe
3aTBOpPeHN o4un" e Moxe Bm Har-UHPOPMATUBHUAT erneMeHT, Tbi KaTo
naumMeHTbT TpsAbBa QfOa pas3uMTa Ha CcomaToceTMBHA MHopMauus
(obnboka ceTMBHOCT), 3a Aa nogabpXa KOHTPON MO BpemMe Ha XOAEeHe.
3a n3nbrHeHMEeTO Ha TecTa e Heobxoaumo Ada oTbenexvm Ha noja c
neneHka Ha4yarnoTo U Kpas Ha AUcTaHuus oT 6 m.

OueHka Ha bonkaTa 4ype3 Bu3yarnHo aHanoroBa ckana (BAC)

BusyanHo awHanoroBata ckana ce u3nonssa B peguua
npoyyBaHusi 3a oueHKa Ha bonkaTa B KpbCTa M nokasea pAobpa
HageXaHOCT W BanugHoCT.

MaunmeHTLT oueHsiBa HanuumeTo Ha 6onka B MOKOW M npwu
dum3nyecko HatoBapBaHe OT funceBawia A0 MHOMO CunHa/Texka.
OueHkaTta e no ckana ot 0 go 10, kbaeTo npu 0 - HAMma 6onka, a npu 10 —
Haln-cunHa Bb3MOXHa bonka.

OueHKa Ha KayeCTBOTO Ha XMUBOT 4pe3 BbBLMPOCHUK 3a
Ka4yeCcTBO Ha XXMBOT M HUBO Ha He3aBucumocTt (Medical Outcomes
Study Short Form 36 Health Survey - SF-36).

M3non3BaHa e MoguguumpaHa 36-TodkoBaTta ckana 3a Ka4ecTBO
Ha »xwuBoT [Jenkinson C et al., 1993; BaHeB 1 cbaBT., 2008]. Ts Bknto4Ba
8 Hacoku 3a npocnegsiBaHe: 1-Ba Hacoka - PM3MYECKM Bb3MOXHOCTU,
dopmupalla ce ot otroBopuTte Ha 11 Bbnpoca (0T 2-pu go 12-tn); 2-pa
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Hacoka - OrpaHuWyeHus, mpomsTudawm OT npobnemm BbB (PU3NYECKU
Bb3MOXHOCTHU - (OT 13-Tn 4o 16-TK BBAPOC); 3-Ta HAacoOKa - OrpaHUYeHuns,
npousTuyaiLm oT NpobnemMn B EMOLMOHANHOTO CbCTOsAHME - (0T 17-Tn Ao
19-tn BBMpocC); 4-ta Hacoka — cuna - (23-tm, 27-mu, 29-tv n 31-8u
BbMNpPOC); 5-Ta HAcCoKa - EMOLMOHANHO CbCTOosIHUE - (24-Tu, 25-Tn, 26-Tu,
28-mun, 30-Tn BBNPOC); 6-Ta Hacoka - coumanHu yHkumm - (20-Tn, 32-pn
BbNpOC), 7-Ma Hacoka - 6onka - (21-B1, 22-pu BbMNPOC) U 8-Ma Hacoka -
obwo 3gpase - (1-8n n ot 33-Tm go 36-tm BbNpoc). OTroBopuTe ce
KnacuduumpaTr OT [ABYCTENEeHHa WAM LWECTCTEeNeHHa ckana, B
3aBMCUMOCT OT TexHust 6pon. ToukuTe oT Bcaka ckana ca ot 0 go 100,
KaTo NO-BMCOKUAT UM Bpon e nHankaums 3a no-gobpo 3gpase.

Pesyntatute ce obpaboreaT aByeTanHo, Ypes:

a) HomepHaTa CTOMHOCT Ha OTroBopa ce koaupa B OonpeaeneH
Opon TOYKM 4Ype3 TeCTOBW KoY, T.€. BCEKU OTrOBOP € CbC CbOTBETEH
Homep oT 1 oo 6 unmn oT 1 o 2, Ha KOMTO CbOTBETCTBA onpeaerneH bpon
Toykm ot 0 go 100.

6) ToykMTe OT OTroBOPWUTE Ha BBLMPOCUTE Ce pasnpenensit KbM
efHa OT CbOTBETHUTE 8 HaCOKM (PUINYHWN DYHKLMKU, OrpaHUYEeHns BbB
n3M4eckoTO 3apaBe, OrpaHMYEHU B EMOLMOHAIHOTO CbCTOsIHNE, cuna
U ymopa, eMOUMOHarnHo 3gpase, couuanHu dyHkuumn, 6onka n obuo
3gpase).

OueHka Ha 6onkaTta B KpbCTa U 3aTPyAHEHUATA, NPUYMHEHMU
OT Hesl Ype3 BbNPOCHUK Ha AcybeTpm (The Oswestry low back pain
disability questionnaire).

Cnyxn 3a oueHKka Ha cMMMTOMUTE M TexecTTa Ha 6GornkaTta B
KpbCTa Mo OTHOLUEHME Ha MHBaNMAHOCTTa U CTENEHTA, OO KoATo bonkata
B mbpba unu B JONHWUTE KpanHUUWM Bb3OEWCTBa BbpXy (PYHKLMOHANHM
JenHocTtn. BanngHocTTa My e Joka3aHa 1 e M3non3saH MHOrokpaTHoO 3a
oLeHka Ha bonkarta B nymbanHata obnact [Yakut E et al., 2004; Sencer
A et al., 2014].

BbnpocHukbT ce cbeTom oT 10 BbNpoca, cBbp3aHu ¢ Gornka npu:
rowxka 3a cebe cu, noBouraHe, pasxofkW, CepHano MoJsloXKeHune,
N3NpaBeHO MOMOXEHWe, CbH, CEKCyaneH >XMBOT, couuaneH XWBOT MU
nbTyBaHe [Fairbank J et al., 1980]. Bcekn BbNpoC € ¢ N0 neT Bb3MOXHU
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otroBopa. Bcekn oTroBop Hocu pasnuueH Gpow Toukm - ot O go 5.
BbnpocHMKBT ce oueHsBa B NpoLeHTH, 3aToBa ce cbbupa obLua 6pow
TOYKM TOuKM, genu ce Ha 50 m ce ymHoxaBa no 100. [lo-Bucokuat
NPOLUEHT O3HayaBa no-ronsMa  gucyHkusa. Pesyntatute ce
WHTepnpeTupaT KakTo crnegga:

- 0% - 20% - MMHMManNHa UHBanNMAn3auus;

- 21% - 40% - ymepeHa nHeanvausauus;

- 41% - 60% - Texxka uHBanuamsauus;

- 61% - 80% - 3Ha4YUTENHA UHBaNMan3auus;

- 81% - 100% - Ha nerno.

2. KI/IHe3I/ITepaHeBTVI‘-IHM MeToaU

CneyuanusupaHa KuHesumepanesemu4Ha memoduka (CKTM)

Lenta Ha cneunanuavMpaHata KuHe3uTepaneBTUYHa MeToauka e
MaKCMMarnHo Bb3MOXHO MogobpsBaHe Ha YHKUMOHANHOTO W Ha
NCUXOCOMATUYHOTO CbCTOSIHWE Ha BGonHWTe cried onepaTtuBHO fNeyeHue
Ha gereHepaTVBHWM CnNuHamHW 3abonsBaHus, KakTo M npegnassBaHe oT
YCrNoXHeHusi. 3a MOCTUraHeTo Ha Ta3u uen Ce W3NbIHABAaT CregHuTe
3apauu:

- HamansiBaHe Ha BonkoBaTa cMMNTOMaTMKa.

- [lpodwunaktuka OT 3acToWHM HABMeHWs, nogobpsiBaHe Ha
nepndepHoTo  KpbBoOOpalwleHne U obyyeHne B paHHa
BepTuKanusauus.

- YBenuyasaHe cunarta Ha MyckyrnaTyparta, dopMupalla nosscHUA
MYCKYINeH Kopcer.

- TlopobpsieaHe Ha paBHOBECMETO W  KoopAuMHauusAta Ha
ABWXeHuATa.

- OOy4yeHve Ha naumeHTa 3a M3MbfHABaHE OCHOBHW OEWHOCTM OT
exefHeBneTo.

KuHe3anTepaneBTUYHUAT KOMMSIEKC €€ CbCTOMU OT 3-pU YacTu:
< lMogroTButenHata 4yact e ¢ npogbmkuTenHoct 10 min mn ce

U3NBIHABAT CNeAHUTE YrNpaXHEHUS:

- [OMXaTernHWU YrpaxHeHUs - CbYeTaHWn C [OBWKEHWS Ha TrOpHU
KpanHuumM u anadparmanHo gullaHe;
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feYeHne C NosoXKeHwue;

ynpaxHeHus 3a nepudepHn cTasu;

ynpaxkHeHuss B TpaHcdepu - obpbliaHe Ha NsBO U ASCHO,
npeMecTBaHe B NernoTo.

«» OcHoBHaTa 4acT e ¢ npogbikutenHoct 20-30 min.

7
*°

YnpaxHeHnsiTa B OCHOBHaTa 4acT ca rpynupaHu B 3 OCHOBHMU

HaCOKM Ha Bb3LENCTBUE;

o

YnpaxHeHus ¢ npunaraHe Ha TexHuku ot PNF:

PNF - guaroHanu 3a ckanynaTa - npegHa eneBauusd, 3agHa
Jenpecusi, C MaHyanHo CbNpOTUBIEHNE - NABO/ASICHO; TEXHUKN -
PUTMWYHO Ha4ano AWHaMU4HO obpbliaHe K cTabunuanpallo
obpbLuaHe;

PNF - gnaroHanu 3a gornHa 4acT Ha TAnoTO CbC CBUTU OOSHM
KparHuuM - NSBO /OSCHO; TEXHUKM - cTabunuaupallo obpbLuaHe;
PNF — pguaroHanu 3a TOpHM KpalHuum - ©OwunartepaneH
CUMETPUYEH.

MpynoXHu ynpaxHeHus:

BepTukanusaumsa o cegex n o CToex npes CTpaHUYeH ner, ¢ u
6e3 onopa Ha pbUeTe; YNpaXXHEHWS 3a paBHOBECUE B CeAHano
NonoXeHve; ynpaxxHeHus 3a paBHoBecKe 1 GanaHc B CTOEX 1 Mo
BpEMe Ha XOJeHE;

YnpaxHeHna 3a cTaTu4YHa MYCKyrHa cuna Ha TynoBULLETO;
OOyyeHure B XxodeHe - XoeHe Ha edHO MSACTO, BCTPaHW - Ha NSBO
W Ha OSCHO, Xo4eHe Ha3ad, NnpeckayaHe Ha npeameT, CbC CMSAHa
Ha nornega - NABO/AACHO, rope/gony, kayBaHe WM cnusaHe no
CTbNOW.

O0yyeHre B M3NbIIHEHME Ha AENHOCTU OT eXXeAHEBUETO:

CnaHe, nsraHe n cTaBaHe OT ferno, OGYBaHe, cefex, cAgaHe un
CTaBaHe, CTOeX, HaBeXaaHe, noBauraHe W cCcBaldHE Ha

npegmMmeTn, LLIOd’)MpaHe N 0EAHOCTN OT 4OMaKUHCTBOTO.

B 3akntounTtenHarta 4yacTt ce u3nbiHaBar:

ynpaxHeHus 3a penakcauus
AnXaTenHn yrnpaxHeHus.
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XapakTepuctuka n ocobeHoctu Ha CKTM

MeTtoagukaTta e ¢ npogbmkutenHocT oT 40 min 1 ce npunara B
OBa eTana: OOMHUYEH U B JOMALLHK YCITOBUS.

MepBun eTarn. CneunanunsmpaHaTta KWHe3uTepanesBTU4Ha
MeTogMka B OOMHMYHM  yCroBMS € MpoBedeHa OT  NbpBUs
cneponepaTtyMBeH AeH A0 AEHS HA U3NNCBAHETO.

Btopu etan. CneunanusvpaHa kKuHesMTepaneBTU4Ha MeToauka B
JomalluHu ycrnosus. 3a nepuoa OT eauH Mecel, cnej M3nucBaHeTo oT
fonHMUata nNaumMeHTbT  E€XEeOHEBHO  U3MbJIHSABA  KOMMMEKC  OT
YNpaXHEeHUs1, onucaH B MPaKTU4eCcKoTO PbKOBOACTBO. B cpaBHeHue ¢
NpeoxogHUs  Mepuos  CamMoOCTOSITENIHO Ce  U3MbIMHSBAT  crnegHuTe
YNpaXXHEHUS:

- CagaHe 1 cTaBaHe OT pas3fNUYyHU BMCOYMHM U pasnuyHa no
TBbPAOCT NOBBbPXHOCTM (CTONOBE, ANBAHW, NErNOo);

- XogeHe no 30 min Ha AeH NO PasfMyHN TEPEHWU U HAKMOHWU, B
pasnn4yHM NOCOKN N CbC CMsiHA Ha CKOPOCTTa;

- KauBaHe v cnnsaHe no cTunou;

- YnpaxHeHus ¢ Tera — Band - neHTU 3a ropHU KpanHuuw.

MHCTPyKUMM KbM nauueHTUTe cnep  U3NUCBaHe OT
6onHuuara:

Llenta Ha Te3n MHCTpPyKUMM € Aa ce OBSICHWM Kak ce M3BbpLuBaT
PYTUHHUTE/EXXEOHEBHN OENHOCTM KaTO CbLUEBPEMEHHO Ce npeanassa
repba. Bceku nbT, korato TANOTO Ce ABWMXKU MOXe [a ce m3nuTta Gornka
unu guckoMd@opT OKONO MACTOTO Ha onepauusTta, 3aToBa TpsbBa ga ce
3Hae KakbB € ONTUMariHUAT HA4YUH Ha cagaHe, cTaBaHe OT CTOf, NdAraHe,
obnuyaHe, obyBaHe, KbMNaHe, HaBeXgaHe, KapaHe Ha Kona M MHOro
Apyru.

Heobxogumo € pga ce noagobpka HeyTpanHa nosvuusa Ha
rpbOHaYHMsS CTBNO NPY BCUYKM AerHOCTH (T.e. 6e3 HaBexaaHe Hanpeg u
poTaums Ha TAnoTo); ga ce u3bdArea HaBexaaHe Hanped Hag MUBKA,
neparnHs, CyLUWUIHS, CbOOMUSNIHA MalwnHa, OOKIyK, XpaHW 3a OOMaLUHU
nobumum, TaBu U T.H; YECTO Aa Ce MPOMEHS NO3NUUSATa Ha TAMOTO KaTo
ce peflyBa cefjHaso, U3npaBeHo, JIErHANo NoMoXeHNe 1 XOOeHe.

BaxHO e ynpaxHeHusaTa ga ce MU3NbIHSABAT eXegHEeBHO, AOKaTo
ce no4yBcTBa rbpba 0THOBO JOCTATLYHO CTabMMEH.
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MHgukaumm 3a npekpaTtdBaHe Ha npouedypata ca HAKOM OT
cnegHuTe NokasaTenu: rmaBo3amariBaHe, npunollaBaHe, nobneaHsBaHe,
M3noTsBaHe; YBEnuMYeHMe Ha nyncoBata 4ectoTa W apTepuarnHoTo
KPbBHO HansiraHe Hag CTOMHOCTUTE Ha YMepeHa WHTEH3MBHOCT Ha
HaToOBapBaHETO; MPOMEHN B CbpAEYEH PUTHM; rofisiMa ymopa unm Texka
OUCNHes; XenaHve Ha nauueHTa Aa npekpaTu U3NbIHEHWETO Ha
yrnpaxHeHuATa.

MeToanyHu ykasaHus

Mo Bpeme Ha BONMHMYHNS NPECTON CneumManmn3MpaHuaT KOMMIIEKC
OT ynpaxkHeHMs ce U3NbIHABA BCAKa CyTpuH 1 yac cnep 3akycka. [laBat
Ce yKasaHuda Ha nauumeHTa 3a Yyecta CMsiHa Ha MOJSIOKEHUETO B NernoTo -
OT TUNEH B CTpaHW4YeH ner npe3 Hakonko vaca. lMepBust geH cnepn
onepauusita nauneHTbT TpsibBa CaMOCTOATENHO Aa Csida MO HSKOMKO
NMbTM Ha AeH W MOCTENEeHHO Aa YyBenuyaBa BPEMETO B ceaHano
nonoeHue, kKaTo NbpPBUS OeH He TpsibBa Aa e no nose4ve oT 15 min. Ako
€ Bb3MOXHO CaMOCTOATENHO XoaeHe TpsbBa ga xoau cam 4O ToaneTHa
M HEKOSKOKPAaTHO Aa M3MWHE Pa3CTOSAHNETO B KOpMAopa Ha OTAENEeHMNETO
(50 m).

Cnep n3nuceaHe oT 6onHULAaTa ce AaBaT ykasaHus Ha NauueHTa
0a n3bsarea NpoabImKMTENHO ceaeHe. PascTosiHMeTo, KoeTo ce M3aMvHaBa
TpsibBa Oa ce yBenvMyaBa MOCTEMNEHHO, ako ce MosiBM Oonka unu
anckomdopT ce Hamanssa.

O6uv4aliHa KuHe3umepaneaemu4YHa Memoduka

Mpn GonHWTE OT KOHTpOMHaTa rpyna e npuroXxeHa obudyanHa
KMHe3nTepaneBTMYHa MeToauka c npogbikutenHoct 30 min. Ta ce
npunara B OTAENEHNETO NO HEBPOXMPYPIrUs. ManonasaT ce TpaguLMOHHK
noaxoau npv rpbOHa4YHM onepauun.

XapakTepucTuka u oco6eHoOCTM Ha obMuyanHaTa KMHe3uTepa-
neBTUYHA MeToAMKa:

KuHesntepaneBTMYHATa METOAMKA Ce MU3MbIHSBA eXeQHEBHO OT
nbpBUs  criegonepaTMBeH [OeH OO0  [AeHss  Ha  U3NMcBaHeTo.
MpoabmkuTenHocTTa Ha npoueaypata e 30 min.

BknouyBaT ce obuoykpeneawia M aHanuMTU4Ha MMHaAcTMKa -
NacuvBHWN YNpPaXXHEHWUsi, KOMOWHMPAHN MACMBHO - AKTUBHMW YMpPaXKHEHWS,
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aHTUrpaBMTALMOHHN UM OT oOOpemMeHeHa no3uuus, cbC wnn 6e3
cbnpoTmBneHne, cbe unu 6e3 ypeaum [JliobeHosa [, 2016]. B octpa dasa
ce npunarar;

- MocTtusomeTpuHa penakcauus;

- [loctaBsiHe Ha KpawHuKa B CbOTBETHa MO3uUMs (NeyYeHune ¢
nonoxexwue);

- AHanNUTMYHM aKTMBHW YMNpPaXHEHWs,, B 3aBUCMMOCT OT
MyCKynHaTa cnabocr;

- [MocTteneHHa BepTUKanusaums.

B nogoctpaTta dasa ce gobasAr:

- KoopanHauMoHHU 1 paBHOBECHW YNpaXKHEHWS;

- TpeHupoBKa 3a BCeKMAHEBHUTE OEVHOCTU N NOXOAKaTa;

- XwugpoTtepanus, 6anHeoTepanus.

CpaBHUTeNHa XxapakTepucTuka Mexay eKkcrnepumeHTanHarta u
KOHTpOJIHa MeToAMuKa

MpunoxeHnTe ABe KMHE3UTEpaneBTUYHN METOOUKN ca pasfuyHu
Mo CBOSITA MPOOBLIMKUTENHOCT Ha NeYeHneTo, CTPYKTypa W BKIHOYEHU
KMHe3nTepaneBTUYHM cpeactea. CpaBHUTENHATa XapakTepucTMka Mexay
EK n KI' e nokasaHa Ha Tabnuua 3.

Ta6bnuua 3. CpaBHUTENHA XapakTepUCTUKA MeXay eKcnepumeHTanHarta
N KOHTpONHaTa MeToauka

MokasaTenu CneumanusupaHa O6uuyanHa
KUHe3uTepaneBTUYHA KUHe3uTepaneBTUYHA
MeToaMkKa MeToaMKa

MpoabmkutenHoct B | 40 min 30 min

60NHWMYHKM ycnoBus

MpoabmkuTenHocT B | eAnH Mecel, nuncea

JOMaLLHK ycroBus

PbkoBoacTBo NUCMEHHO nincea

KuHeantepaneBTnyHu | TexHuku ot PNF, aKTUBHU yrnpaxHeHus

cpeacTea NPUIOXHN yNpaXHeHWs, BepTVKanusaums, XxogeHe.
n3nbnHeHnve Ha JEX.
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3. CTatucTn4yecku metoam

KognpaHeTo, BbBEXOAHETO W aHanM3a Ha [JdaHHUTe Ha
u3crneaBaHUTe nuua ca M3BbpLUEHW 4pe3 codTyepa 3a cTtatucTvyecka
obpaboTka SPSS (Statistical Package for the Social Sciences), Bepcus
19.0 3a onepauunoHHa cuctema Windows. Manonaeanu ca:

- YyecmomeH aHas/u3 - 3a XapakTepu3upaHe Ha KOHTWHreHTa C
Opon n oTHOoCUTENeEH Aan, KaTo 3a CpaBHABAHE Ha pasnpefeneHneTo Ha
NMPOMEHMUBUTE BENNYMHUN € M3MOoN3BaH X2 KpUTEpPUI Ha MUbPCHH C HUBO
Ha 3HauunmocT p<0.05;

- CpaBHsBaHe Ha pasnpegeneHueTo upes t-kpumepul Ha Student
npv 3aBUCUMWU N HE3ABMCMMMU U3BALKM 3@ NapamMeTpPUYHUTE NPOMEHNNBYU
BEJIMYNHUN C YPOBEH Ha 3HauYnmocT p<0.05;

- X? Kpumepul Ha [MubpcbH 3a 4YEeCTOTHO pasnpeneneHne u
ToyeH TecT Ha Fisher 3a cpaBHsiBaHe Ha MPOMEHNMBU OT HE3aBUCUMMM
N3BagKu;

- U- kpumepus Ha Mann - Whitney 3a onpegensiHe 3Ha4nMmMmocTTa
Ha pasnuuusta mexay rpynure;

- HenapametpnyeH mecm Ha Wilcoxon 3a cpaBHsiBAHe Ha
pasnpeeneHneTo Ha KayeCcTBEHU BEMMYMHU NPU OBE 3aBMCMMMU U3BAOKN.
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AHanus u o6cbXaaHe Ha pesynTtaTute

MpeactaBeHWTe COGCTBEHM pe3ynTaTy AaBaT Bb3MOXHOCT fa ce
aHanuManpa paHHUS U KbCHUS edbekT Ha mpuriokeHaTta KuHesuTepanus.
3a uenta e npoBedeHO NpocrnefsiBaHe Ha pasfWuyHW MokasaTenu B
MbpBYS OEH crej onepauusiTa, B AEHS Ha M3NUCBAHETO M Ha 1-a Mecel
crnep onepauusTa.

EdoekT Ha KMHe3uTepanusaTa BbPXy MyCKyJHaTa cuna
M NOABWXHOCTTA B NlyMbOanHuMA AAnN Ha rpbOHaYHusA
CTBLNO

Bb3genicTBMETO Ha KuHe3uTepanusTa Bbpxy [OBUraTenHuTe
Bb3MOXHOCTU Ce OueHsiBa 4pe3 npocrefsBaHe Ha nokasatenu 3a
cTaTuyHa MYCKyNHa M3APBXIMBOCT Ha TYMNOBMULLETO U MOABWXHOCT Ha
rpbbHayYHNs cTbnb (MogudmumpaH Tect Ha Kpayc Bebep).

1. EdekT Ha KuMHe3uTepanusaTa BbpPXy CTaTU4yHaTa
MYCKYITHa U3gpbXNMBOCT

3a oueHka Ha MycKyrnHaTa curna ca U3non3BaHu YeTupu nosvumm
3a u3MepBaHe Ha cuna Ha KOpeMHa, cefjanuiliHa MyckynaTtypa u Ha
crbBayvnTe Ha TasobeapeHuTe cTaBu.

Pesyntatute OT npocnefeHute nokasatenu nNpu nauveHTuTe
crnepj crnvHarnHa orepauus B paHeH criejonepartmseH nepuog npu EIM un
KI, kKakTo M 3HaAYMMOCTTa Ha MNPOMEHUTE B XOJa Ha feyeHneTo ca
npeactaBeHn Ha Tabnuua 4.

He ce yctaHoBsiBaT CTaTUCTUYECKM 3HAYUMKU pPa3fvMku B
HavyanHUTe [OaHHU MeXOy [ABeTe rpynu, HO npaBu BrevartneHue, 4ye
nokasaTenuTe ca HUCKM, KOETO € O4YaKBaHO npeaBus KivHWYHaTa
WHTEPBEHUMNS KaKTO M cpedHaTa Bb3pacT Ha 6omHuTe. Tesn gaHHu ca
aHanoru4yHu ¢ macneaBaHusTa Ha Rissanen A (2004), poknaasall, ye
nauneHtTuTe ¢ 6onkm B repba mmat no-cnaba kopemMHa Myckynatypa wu
€eKCTeH30pu Ha bpba B cpaBHEHME CbC 34paBuUTE Xopa.
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3Ha4YMMOTO MOMOXUTENHO BNWSIHUE Ha MbPBU Mecey creq
onepauwusta npu 6onHuTe ot ElN, ce Bu3yanuaupa Ha durypa 2., Kb4eTo
€ npeAcTaBeHa AMHaAMUKaTa B npupactuTe mexay ABeTe rpynv crnpsimo
N3XOOHUTE, KaKTO 1 3HAYMMOCTTA Ha NPOMEHUTE MEXAY ABETE rpynu.

Tabnuua 4. lNMpomeHn B MyckynHaTa cuna npu EI v K B xoga Ha
neyeHmeTo

Iia"lano VL3|1V|CBaHe 1_Mece|.|‘
Mokasaten (sec) X, +SD; X, +SD> X;+SDs3
EFr 9.1%4.3 16.86 8" 33.445 4%
CvnawWakopemHa  KI  0.8+3.2 13,044 7% 25.043 3%+
MyckynaTypa P 0.541 0.081 0.000
EFr 9.3+4.2 16.8+6 5+ 32.947 2%+
S:”a Ha KI  8.6+5.0 12,743 2%k 25243 grrx
Aannwa P 0543 0.008 0.000
MycKynaTtypa : : .
EFr  155+45  24.4+6.9%* 38.745.9%%
K[ 162455  20.6%5.5%* 31.843.7%%
Cromauw nansea P 0818 0.032 0.000
TBC
EFr 153455  24.0+7.6%* 30,445 8r+*
KI 15.0452  20.146.0% 30,743 5
C ] ]
TG AHaATeHd - p 0868 0.012 0.000

X, X5, X3 - cpedHu cmoiiHocmu Ha rokasamenume 3a mpume u3cnedeanusi; SDyo s

cmaHOapmHU OMK/IOHEHUsI Ha [okasamenume 3a mpume uscnedeaHus; EI —
ekcriepumeHmarnHa epyna (n=60); KI' — koHmpornHa epyna (n=20); *** p<0.001 - 3Hayumu
pasnuku crnpsmo u3xodHume cmodliHocmu, onpedeneHu 4Ypes Student t-test 3a 3asucumu u
He3asucumu u3eadku; P - 3Hayumu pasnuku mexody dseme 2pynu

Pegvua aBTOopM noOCTaBAT kaTo  OCHOBHAa  Uen  Ha
KMHe3nTepanmsTa Npy NauneHT ¢ QUCKOBA XEPHUS UMEHHO ABuraTesnHa
aKTMBHOCT 3a yKpernBaHe Ha MyCKynuTe ctabunusatopu Ha rpbOHa4Hus
ctbnb [Togopos T, 2014; Danielsen, M, 2000; Noonan M, 2005]. Umariku
npenBug ocobeHOCTMTE Ha paHHUS crefonepaTMBEH MNepuog Kato
Hann4yneTo Ha paHa, bornka, CKOBaHOCT, CTpax M HeCTabunHoOCT cunTame,
Yye OT ocobeHa BaXHOCT € W3MNOM3BaHETO Ha cTabunuanpam
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yNpaXXHEHUs] C KOPEMHO LeiCTBME U YNpaXHeHWs 3a cTabunusaumst Ha
nym6anHusa aan ot M3XoOHO MOOXKEHNe CBUT TUMEH fer.

o 1 ™~ 2 o

.
-
g = =
v - e -
-

Kopem cepanvue TBC nas TBC pecen

MyckynHa rpyna

Queypa 2. [JuHamuka 8 npupacmume Ha cmamu4yHama MYCKY/Ha u3dpbxrueocm mMexoy
El u Kl npu mpume uscnedsarus, ** p<0.01, *** p<0,001 - cmamucmuy4ecka 3Hayumocm
Ha pasnukume Mex0y 0seme epynu onpedeneHo 4Ype3 Student t - test 3a Hezasucumu
u3ealdku

B cneuwanusvpaHaTta KuHe3uWTepaneBTUYHA MeToauKka ca
BKITIOYEHWN YMpaXHEHUS 3a CuMa Ha KopemHaTa MyckyraTypa, Tbh KaTo
ONTUMAanHoOTO M PYHKLMOHUPAHe AonprHacs 3a NpaBurHaTa nosuuns Ha
Tasa [Kasukawa Y, 2017] u Boan oo ctabunHocT B nymbanHaTta obnacr.
Crabunusmpalum ynpaxHeHuss 3a KopemHa wmyckynaTtypa [Abdominal
drawing-in maneuver (ADIM)] ca npunaradu n ot M Noonan (2005) owe
npe3 nbpBata (ha3a Ha Bb3CTaHOBSABAHE Criej ChnuHanHa onepauus.
Upez TO3M MeToa Ha ABuratenHa akTMBHOCT Ce YyBenv4yaBa
BbTPEKOPEMHOTO HamnsiraHe 4pe3 CbKpalleHWe Ha npaBuTE U KOcuTe
KOPEMHW MYCKYNnW. YBENWYEHOTO HansiraHe B Kopema BOAM OO Mo-
etbektuBHa cTabunHocT Ha nymbanHust gsn. Hue npunarame TO3M
MaHbOBBbP, KaTO yNpaXXHEHWE HOMEP €4HO OT ONMUCAHWUTE YMNpPaXXHEHUS B
pPbKOBOACTBOTO 3a 3acunBaHe Ha KopemHaTa MycKynaTtypa, KoeTo
crnopef, Hac n gpyrn aetopu Seong P et al., (2013) e nogxogswo 3a
nogo6psiBaHETO Ha MyCKyNHaTa cuna 1 M3gpbXIMBOCT.

CmaTamMe, Ye MNPUIOXKEHNETO Ha Te3n yMpaXHEeHUs 3aefHo C
NPUNOXeHNeTO Ha BunaTepanHUTe MOAENU 3a rOpeH KpamHWK BOAAT OO
nogobpeHve Ha MOTOPHMS KOHTPOS, UHAMPEKTHO cromaraT 3a 3acunBaHe
MYCKYnUTe Ha TANOTO U HamansieaT Oonkata B nymbanHata obnacr.
MpUNOoXeHMETO Ha yMpaXHEeHUss C MoBAWraHe Ha cejanuweTo
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nogobpsBaT cunata M M3OPBLXIMBOCTTA HaA EKCTEH30puUTe Ha TAMOoTo,
KOeTO CbINacHO MHEHWeTO W Ha dpyru asTopu [Sorensen B, 2001;
MawkyHoBa KO, 2014; TlonmoB H, 2002] ocurypsiea no-gobpa
ctrabunusauma Ha nymbanHus aan Ha rpbOHaYHMa CTbNO nNpu cToex,
HaKIMOH Hanped W HamarnsiBa pucka oT nosiBa Ha Gornka B nymbanHarta
obnact. lNpunoxeHnte oT Hac ynpaxHeHUs 3a 3acurBaHe Ha MyCKynute
ctabunusatopy Ha nymbanHust oan ca edqeKTUBHU MpU Hanuyne Ha
fonkoBa cumnTomaTuka (ocTpa nnm xpoHunyHa) [Berid R, 2006].

2. Edekt Ha KuHe3suTepanuATa BbPXY MNOABUXKHOCTTA Ha
rpbOHa4YHMA CTLNO
3a oueHka Ha MNOABWMXHOCTTAa Ha rpbbHauyHMs cTbNb ca
usnonasaHn 3 oT nosvmuunte Ha Tecta Kpayc-Bebep, a nmeHHO HaknoH
Hanpen, NSB U AeCeH CTpaHWYeH HaknoH. PedynTtatuTte oT npocnegeHuTe
nokasarenu, o06GeKTMBM3MPALLM MPOMEHWTE B MNOABMXKHOCTTA Ha
rpbbHa4YHMst cTbn® Ha OonHWTE OT ABeTe rpynu crej CchnvHanHa
onepauus B paHeH criegonepaTvBeH Nepuof, KakTo U 3Ha4yMMocTTa Ha

npomMeHnTe B Xoga Ha nevyeHneTo Ca npeacrtaBeHn Ha Tabnuua 5.

Ta6bnuua 5. MpomeHn B MOOBWXKHOCTTA Ha rpbOHAYHUA CTBbNG Mpu
eKcriepvMeHTanHaTa 1 KOHTposiHaTa rpyna B XoAa Ha fie4eHneTo

n3nuceaHe 1 mecen
MokasaTen (cm) X, +SD, X3 £SDs
Er 61.7+8.9*** 54,449 5***
Hanpef Kr 61.2+7.7*%** 56.8+8.1***
P 0.825 0.315
Er 10.242.7%** 12.542 5%
nsaBo Kr 10.442.1%** 11.8+2.1%**
P 0.687 0.269
Er 10.5+2.9%** 12.7+2.6%**
ASICHO Kr 10.5+2. 1%** 11.942 2%**
P 0.935 0.240

Xz, X;;- cpedHU cmolHocmu Ha rokazamesnume 3a 0seme u3cnedeaHusi; SD,3 -

cmaHOapmHU OMKJIOHEeHUsI Ha rokazamenume 3a Oeeme u3cnedeaHus; EI —
ekcnepumeHmanHa epyna; KIr — koHmponHa epyna; *** p<0.001 - 3Ha4YuMu pasfuku cripsimo
u3xoOHUmMe cmoutHocmu, onpedeneHu 4Ype3 Student t-test 3a 3asucumu u He3asucumu
useadku; P- 3Ha4umocm Ha pa3nuku memexdy deeme 2pynu
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He ce ycTaHOBSIBAaT 3HaYUMMW pasfnVku B Ha4valHWUTE U KpamHu
JaHHW  Mexay KOHTporHaTa W ekcrnepumeHTanHata rpyna. [lpwm
BbTPErpynoBus aHanua, obave ce yCcTaHOBSIBA CTaTUCTUYECKM 3HAYMMO
nogobpeHve 3a BCUYKM NpOCNedeHW nokasaTenu 3a MNOABMXKHOCT Ha
rpubHayHMs cTbNG B CpaBHEHME C HavanHute pfaHHu. Hanuue e
TeHAeHUmMa 3a no-ronamo nogobpsiBaHe Ha noaBwxHocTTa B El npum
CTPaHUYHWUTE HaknoHu (NsB cTpaHudeH HaknoH ¢ 0.9 cm, peceH
cTpaHudeH HaknoH ¢ 0.8 cm). Ham-cbliecTBeHM ca npoMeHuTe B
HaKIoHa Harnpefn, KbAEeTO eAVH Mecel cre onepauusita nauneHTute ot
El pocturaT cpeaHo ¢ no 2.4 cm no-gobpu CTOMHOCTM OT pesynTaTta B
KI'. Tasu TeHgeHUnst ce Habnogaea 1 Npu cTpaHUYHUTE HaknoHu (0.7 cm
- nsaB 1 0.8 cm - 3a geceH HaKIoH).

EcpekT Ha KMHe3nTepanuaTa BbpxXy 6onkara

Bb3aencTBMeTo Ha KMHe3MTepanustTa BbpXy ycellaHeTo 3a 6onka
€ OueHeHo 4pe3 Bu3yanHo aHamnorosa ckana (BAC) u uHgekca Ha
Oswestry (ODI) 3a oueHka BnusiHMETO Ha 6onkaTa BbpXy M3BbPLUBAHETO
Ha 0eWHOCTM OT eXeHEBHNS XKMNBOT.

1. EdpeKkT Ha KMHe3uTepanusaTa BbpXy 6onkaTa, oueHeH Yype3
BAC

Pesyntatute OoT npocrnegeHnte nokasaTesnv Npu nauyueHTu cnej
cMvHanHa onepauus B  paHeH cnegonepatMBeH  nepuvogd  OT
eKcnepuMeHTanHata M KOHTporHaTa rpyna, Kakto M 3Ha4yMMocTTa Ha
NPOMEHUTE B X0A4a Ha NNeYEeHNETO ca NpeacTaBeHn Ha Tabnuua 6.

He ce ycraHoBaBaT CTaTUCTUYECKM 3HAYUMM pPasfvku B
HayanHuTe OaHHW Mexay aAseTe rpynu. [pu BLTPerpynoBusa aHanus ce
HabnogaBa 3HAYUTENHO HamansBaHe npu  BCUMYKM  BOMHM  Mpy
M3NUCBaHETO B CpaBHEHME C U3XOAHUTE CTOMHOCTU, cpedHo ¢ 1.4 nyHKTa.
3HaunTenHo HamansiBaHe ce HabnwogaBsa u  egvH Mecel cneq
onepaunsita B CpaBHEHWE C U3XOO4HUTE CTOMHOCTU ¢ 3.2 NyHKTa 3a EIN un
2.3 nyHkTa 3a KI'. CTtatncTmyeckn 3Ha4ummu NpoMeHn mexagy rpynute ce
HabniogaBat camMoO Mpu MOCMNEedHOTO um3cnedBaHe kaTo Oonkata B
ekcnepumeHTanHata rpyna Hamansisa ¢ 0.8 Toukn. EguH meceu cnep
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onepauusita 6onkata B KI' e 1.8 + 0.7, gokaTo B ekcnepuMMeHTanHaTa
rpyna e 3HaumtenHo no-manka 1 + 0.8 (p<0.001).

Tabnuua 6. lNpomeHn B BGonkoBaTa cuMnTOMaTvka, OBEKTUMBM3MPaHU
ypes BU3yanHO aHanoroBa ckana npu ekcrnepumeHTanHata wu
KOHTpOrHaTa rpynu B XoAa Ha fe4yeHneTo

Hauano usnuceaHe 1 mecey
MokasaTten (NyHKTa) X,;+SD; X5 1SD; X3+SDs
Er 42+1 2.8+ 1.1 *** 1+0.8***
BAC Kr 431 2.94£1.06*** 1.8 £ 0.7 ***
p 0.738 0.763 0.000

Xy, X5, X5 - cpednu cmodrHocmu Ha nokasamenisi 3a mpume u3scnedgarusi; SDios -

cmaHOapmHU OMKJIIOHEHUs Ha [oka3amens 3a mpume u3cnedsaHus; EI —
ekcniepumeHmanHa epyna (n=60); KI — koHmponHa epyna (n=20); *** p<0.001 - 3HavYumu
pasnuku crpsamo u3xodHume cmoulHocmu, onpedeneHu Ype3 Student t-test 3a 3agucumu u
He3asucumu u3eadku; P — 3Hayumocm Ha pa3nukume mex0dy dseme epynu

Cuutame, 4e Te3u pesyntatu ca nocTurHatu GnarogapeHue Ha
M3nonsBaHWs OT Hac noaxo4d B creuuanu3vpaHaTa nporpama ot
ynpaKHeHUs1, BKINOYBALL, CPeACcTBa 3a No-A00bp ABUrateneH KOHTpon Ha
MycKynaTtyparta Ha TsnoTo.

2. EdekT Ha KuHe3WTepanuaTa BbLPXY BIUAHUETO Ha
6onkata 3a U3BbPLUBAHETO Ha AENHOCTU OT eXeAHeBHUSA
XXUBOT.

MHpekcbT Ha Oswestry e U3KNIYUTENHO BaXeH WHCTPYMEHT,
KOWTO Ce u3nonssa 3a n3MepBaHe Ha (PyHKLMOHANHOTO OrpaHu4eHne Ha
nauveHtTute ¢ Gonku B nymbanHata obnact. [Mo-BMCOKUTE CTOMHOCTU
O3Ha4aBart, Yye ce Habnogaea no-ronsmMa gucyHkumsa. CToMHOCTUTE ca
nokasaHu Ha Tabnuua 7.

Pa3npepgeneHveTo Ha nauneHTUTe OT ABEeTe rpynu no cTeneH Ha
dYHKUMOHANHO orpaHu4eHue, cnopep Tecta Ha Oswesrty B Ha4anoTo 1 B
Kpasi Ha Mpoy4YBaHETO € Nnoka3aHo Ha curypa 3. CpegHnTe CTOMHOCTU Ha
BCEKM eauMH OT JeceTTe nokasaTend, cnopeq Tecta Ha Oswesrty n 3a
TpuTe n3crnenBaHus € nokasaHo Ha Tabnuua 8.
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Ta6nuua 7. lNpomeHn B Gonkarta cnoped Ha uHaekca Ha Oswestry npu
eKkcrnepuMmMeHTanHaTa U KOHTponHaTa rpynu B Xofa Ha feyeHmeTo

Havano nanuceaHe 1 mecey
Moka3aTen _ —
X1, 5D, Xz2.45D, X3 +SD3
Elr 25.6 +6.2 17.6 £ 5.6%** 6.8 + 3.9%**
o6uo KIr 26.2+5.8 19.4+ 4.6*** 12.8 + 3.8***
p 0.713 0.190 0.000
fi fz ig o i
, , - cpedHuU cmolHocmu Ha rnokazamesniume 3a mpume u3crnedeaHusi; SDi ;s -

cmaHOapmHU OMK/IOHEHUs] Ha rokasamenume 3a mpume u3crnedsaHusi;, EI
ekcniepumeHmanHa 2pyna (n=60); KI" — koHmponHa epyna (n=20); *** p<0.001 - 3Havumu
pasnuku crpssMo u3xodHume cmodlHocmu, onpedenieHu Ype3 Student t-test 3a 3agucumu u
He3asucumu u3eadku; P- 3Hayumocm Ha pasnukume mexdy dseme epynu

Cnopea paHHWTE OT NbpBOHAYaNHOTO M3cnedBaHe HsMa
3HayuMa pasnuka B pasnpedeneHneTo  Mexay ABeTe  rpynu.
OTHOCUTENHMAT OAn Ha nNauMeHTUTe C MUHUMAIHO (YHKLMOHAMNHO
orpaHvyeHue HapacTBa B OTAENHUTE U3cneaBaHnsa KaTo CbLeBpeMeHHO
HamansBa Opos Ha NauUWEHTUTE C YMEPEHO N TEXKO (YHKLMOHAsHO
orpaHudeHune. EamH mecey cneg onepauusTa 76.7% oT naumeHtuTte B EI
umat neka, a 23.3% ca Cc ymepeHa cTeneH Ha (YHKUMOHAIHO
orpaHuyenue. MNpu KIM Han-ronsm e NpoUeHTHLT Ha YMEPEHO orpaHuyeHmne
65%), cnegBaHo oT 25 % nekn orpaHnyeHus.

77%

65%65% Onavano Owsnuceane 01 mecey

55%
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13% 32% 40%
25 3% 255 30%
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MWHUMANHA YMEPEHA TEMKA 3HAYUTENHA TOTANHA

Quaypa 3. Peaynmamu om npomeHume 8 borikoeama cumnmomamuka, crioped mecma 3a
Oswestry 8 Hayasomo Ha uscredsaHemo, npu u3nuceaHemo u 1 mecey, cned onepayusima
npu dseme u3cnedsaHu epynu; *** p<0,001 yecmomeH aHanu3 - 3a xapakmepu3upaHe Ha
KOHMuUH2eHma ¢ 6pol u omHocumerneH 051, Kamo 3a cpaeHsisaHe Ha pasrnpedesieHuemo
Ha rpoMeHnueUMe 6enuyuHU € Uu3ronseaH x> Kpumepuli Ha [TubpCcbH C HUBO Ha
3Ha4yumocm p<0,05



Crnopeg Hac HaW-ronsiMO 3Ha4yeHWe 3a HamansiBaHeTo Ha
PYHKUNOHAMNHNTE OrpaHMYeHnst NpuM NOCNeaHOTO uscneasaHe Ha EIN nva
nporpamata OT YNpaXHeHWss B [OMalLUHW YCMOBWSs, BKMlOYBaLWa
ynpaxHeHusa 3a nogobpsBaHe KOHTpona Ha ABWXeHusiTa n obyyeHue B
npaBwuIIHO M3NbIiHABaHe Ha [EXK.

Ta6nuua 8. npOMEHVI B 6onkoBaTa cuMmnTomMaTuka, cnopen nHaekca Ha
Oswestry npu KoHTpoOrHaTa W ekcnepumeHTanHara rpynu B Xoda Ha
neyeHneTo

Havano n3nucBaHe 1 mecey
Mokasaten v v
Xy +SD,; Xz +SD, X3 +SD;

Elr 3.13+1.2 1.74£1.1%%* 0.5+0.7***
6onka Kr 3.3+x1.0 2.2+0.7*** 1.5+0.8**

p 0.637 0.032 0.000

Elr 2.6+0.9 1.74£0.9%* 0.4+0.6%**
camoob6enyxBaHe KI 2.840.9 2.2+1.0** 1.5+0.8%**

p 0.595 0.075 0.000

Elr 3.9+1.0 3.541. 1% 2.2+ .2%*=
nosauraHe KIr 3.9+0.8 3.5+1.1* 2.5+0.,9%**

p 0.306 0.949 0.214

Elr 3.1+1.5 2.4+]1.2%%* 0.8+0.8***
xoaeHe KIr 2.9+1.2 2.2+0.9** 1.5+0.8***

p 0.591 0.531 0.001

Elr 2.3+1.6 1.541.3%* 0.5+0.7%*
ceaeHe Kr 2.6+1.7 1.8+£1.4%* 1.3+1.3**

p 0.553 0.445 0.006

Elr 2.9+1.1 1.941.1%* 0.7+0.6%**
CcTOEeHe Kr 2.9+1.2 2.0+0.9*** 1.4+0.8***

p 0.768 0.768 0.001

Elr 2.1+1.5 1.14£1.2%* 0.3+0.7***
cnaHe Kr 2.1+1.4 1.24+0.9%* 0.7£0.7%**

p 0.946 0.500 0.009

Elr 3.1+1.2 2.2+1.2 0.8+1.0
coL,. XXUBOT Kr 3.1+1.1 2.320.9 1.6+0.9

p 0.785 0.764 0.003

Elr 2.6+1.1 1.9+1.0 0.7+0.6
nbTyBaHe Kr 2.8+1.0 1.9+0.6 1.1+0.8

p 0.482 0.897 0.051
X, X, X5

- cpedHuU cmoliHocmu Ha rokalamesiume 3a mpume u3scnedsaHusi; SDi ;3 -
cmaHOapmHU OMKIIOHEHUS Ha rokasamenume 3a mpume uscnedsaHus; EIN —
ekcriepumeHmarnHa epyna; K[ — koHmponHa epyna; ** p<0.01, *** p<0.001 - 3Hayumu
pasnuku cnpsmo u3xo0Hume cmolHocmu, onpedeneHu 4pe3 Mann-Whitney test 3sa
He3asucumu u Wilcoxon test 3a 3asucumu u3eadku; P- 3HayuMocm Ha pasnukume Mexoy
dseme epynu
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Cuutame, 4Ye TnEKM OrpaHMYEHUs B exegHeBMeTo e
npogb/kaBaT ga ce OoTYuTaT M MpU NO-NPOABLIMKMTENHO HabnogaBaHe,
TbA KaToO Mpu egHorogmwHo npocnegsasaHe O. Hakkinen (2017)
cbobuwaBa, 4e Bce ouwe 25% OT nauMeHTUTe wumaT YyMepeHu
PYHKLMOHAMHM orpaHunyeHns. A OBe rogvHu crieq onepauusTa cpegHo
npu 20% ce Habntogasat nekn orpaHnyeHusa [Silverplats K, 2010; Ahsan
M et al., 2017]. B apyro nunotHo wmacnegeaHe T. Oktenoglu (2010)
JoknazaBa 3a  3HauuMTenHo nogobpeHve B pesyntaTuTe  OTHOCHO
4yyBCTBOTO 3a 6onka (BAC) u dyHKuMoHanHu orpaHuveHus (ODI) npu
nauvMeHTn crnej onepaTMBHO FEYEHUE Ha [OereHepaTMBHWU CrnHAIHK
3abonsiBaHWsA, NpocreeHn ABe roAuHN crnes ToBa.

EdekT Ha KMHe3uTepanuAaTa BbpXY (PyHKLMOHANHUTE
Bb3MOXHOCTU 3a NpeMecTBaHe Ha TAMOTO

3a u3crnegBaHe edekTa  Ha  KMHesuWTepanuata  BbpXy
Bb3MOXHOCTT@ 3a MNpPemMecTBaHe Ha TAMOTO, Ca W3MOn3BaHW [ABe
n3MepBaHus: BpeMeTo, HeoOX0AMMO 3a NpeMuHaBaHe OT TWIEH fer Oo
cefex U U3nNbrfiHEHME Ha U3npaBsiHe, Xo4eHe u csgaHe, 0DeKkTUBM3MpPaHo
ype3 uanbnHeHneto Ha TUG test. M3cneaBaHmsitTa ca HanpaBeHW B
NbpBUSA OEH crneq onepauusaTa, B AeHS Ha U3MNMCBAHETO M eanH Mecel
cnep onepauudaTa.

1. EdeKkT Ha KuHe3uTepanusaTa BbpXy NpeMUHaBaHeTO OT
TUNEeH ner Ao ceaex

CpenHute CTOMHOCTU Ha pe3yntatute oT TpuUTe M3crneaBaHus Ha
npeMuHaBaHeTO OT TWNEeH ner [0 cefex, 3a KOHTponHata u
eKcrepumeHTanHarta rpyna, Kakto 1 3Ha4MMOCTTa Ha pasfukiTe Mexay
rpynute ca nokasaHu Ha Tabnumua 9.

YcTaHoBsSIBa Ce CTATUCTMYECKO 3Ha4YuMo HamaneHue Ha
BPEMETO, HEOBX0AMMO 3a 3aeMaHe Ha cedex OT TUIEH Ner Npu BCUYKK
fonHwu. MNMpaBaT BNeyaTneHue 3Hauymmo no-gobpute pesyntatn (p<0.001)
3a eKkcrnepuMMeHTanHaTa rpyna, Kouto ca Han-u3paseHu Ha MbPBU Mecel,
(4.1 sec) ot HayanoTo Ha neyeHuneTo.lNpu n3NpaBsHETO OT TUMEH ner 4o
cefex, NauMeHTbT MbPBO ce obyyaBa B CAMOCTOATENHO 3aeMaHe Ha NsB
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W [eceH cTpaHudeH ner. ToBa noanomara caMoobcnyxBaHeTo, a B
nocrneacTene - 3a 3anameTsiBaHe Ha HayMHa Ha M3npaBsiHe 00 cedex
npes3 cTpaHu4eH ner.

Ta6nuua 9. |_|p0MeHI/I BbB Bb3MOXHOCTUTE 3a NpemMnHaBaHe OT TUJEeH
ner 0o cepgex npun ekcnepMeHtanHarta M KOHTPOJIHa rpynun B Xoda Ha
neyeHneTo

Havano u3nuceaHe 1 mecey
Mokasaten —
X, +SDy Xo+3Ds X +SDs
TpaHcdep Er 9.1£2.1 6.3+1.5%* 4.1+0.6***
(cekyHAM) Kr 9.5+1.7 7.541.1%%* 5.5+0.7***
o] 0.438 0.001 0,000

X4, X2, X3 - cpednu cmoiinocmu Ha nokasamenume 3a mpume uscredeanus; SDi ;-

cmaHOapmHU OMKJ/IOHEHUS Ha roka3amenume 3a mpume u3cnedsaHusi;, EI —
ekcriepumeHmarnHa 2pyna; KI — koHmpornHa epyna; *** p<0.001 - 3Hayumu passuku cripsimo
u3xodHuUme cmouHocmu, onpedeneHu 4ype3 Student t - test 3a 3agucumu u Hesasucumu
useadku; P - 3Hayumocm Ha pasnukume mexdy 0seme epymnu

B Hawarta meToguka pasgensme npemMecTtBaHeTO Ha TANOTO B
NernoTo Ha OTAESNHW KOMMOHEHTU - 3aBbpTaHe B NErnoTto oT TUMNEH B
CTpaHu4eH rner n crneg ToBa u3nNpaBsiHeE OO0 cefex. 3a 3ayyaBaHe Ha
CaMOCTOATENHOTO obpbliaHe B NEernoTo npunaraxve AuvaroHanHuTe
mopenu ot NMHMY 3a nonaTka - npegHa enesauna 1 3agHa genpecusi ¢
TEXHUKM ,AUHAMUYHO OOpbluaHe® u ,cTabunuampawo obpbluaHe”.
Cuntame, 4e Te BOAAT OO nopobpsiBaHe Ha ABMraTeNnHWs KOHTPOI,
3acunBaT  KOHKPETHUTE  MYCKynu, Heobxogumu 3a obpbliaHeTo oT
TUNEH OO0 CTpaHWYeH ner n obpaTHo. MNauneHTnTe 3ayvaBaT NPaBUIIHOTO
U3MbJIHEHWE Ha ONPeAEneHo OBWKEHWE C Manka aMmnnutyga, Ho foobp
KOHTPOI HA MYCKYITHUTE KOHTPaKUMn 1 3abpXKaHe Ha onpefeneHa nosa.

2. Edekr Ha KuHe3uTepanuaTa BbpPXY Bb3MOXHOCTUTE 3a
n3npaBsiHe, XodeHe WU csApaHe, 0OEKTUBU3MpPAHO upe3

TUG test
CpefHnTe CTOMHOCTU Ha pe3ynTaTuTe OT TpUTe u3cneaBaHus Ha
TUG test (oT u.n. cegex nauMeHTbT CTaBa, M3MMHaBa pas3cTosHue oT 3
m, obpblya ce, Bpblla ce 006paTHO U OTHOBO Csida Ha cTona) 3a
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KOHTpOriHaTa M eKcrnepuMeHTanHaTa rpyna, Kakto M 3HayMMocTTa Ha
pasnukiTe Mexay rpynute ca nokasaHu B Tabnuua 10.

Tabnuua 10. [TpomMeHN BLB Bb3MOXHOCTUTE 3a U3npaBsiHe, Xo4eHe n
cagaHe, 0OeKTMBM3MpaHO 4pe3 u3nbiHeHneto Ha TUG test npum
KOHTpOSiHaTa U ekCnepMMEeHTarHu rpynu B xoda Ha fie4eHneTo

Havano n3nucBaHe 1 meceu
Mokaszaren —
X, +sD, X, 13D, X31sD;
El 19.615.2 13.8+3.9%** 9.2+2, 1%+
TUG (sec) Kr 19.845.0 15,945 2%** 11.5+£3.0%**
p 0.921 0.069 0.000

X:L , Xz , Kg - cpedHU cmoliHocmu Ha rokazamenume 3a mpume uscnedearusi; SD;;3-

cmaHOapmHU OMKIIOHEHUS Ha Mokasamenume 3a mpume uscnedesaHus; EIMN —
ekcriepumeHmarnHa 2pyna; KI — koHmpornHa epyna; *** p<0.001 - 3Hayumu passuku cripsimo
u3xo0Hume cmotiHocmu, onpedeneHu 4pe3 Student t-test 3a 3asucumu u He3asucumu
u3galku; P- 3HayumMocm Ha pasnukume mex0dy dgeme epynu

HavyanHuTe CTOMHOCTM He ce pasnuyaeBaT B [OBeETE rpynn -
CpeAHO 3a W3BbLPLIBAHETO Ha ToBa KOMOWHMpPAHO [ABMXEHME ca
Heobxoammm 19 sec. MNpu nanuceaHeto EI ce nogobpsea ¢ 15.9 sec, a
Kl - ¢ 13.88 sec, HO pa3anukaTa He e cTaTUCTMYecku 3Haduma. Mma
cTaTMCTMYEeCKa pasfnuka Mexay rpynute B TPETOTO u3crenBaHe (p=
0,000). HopmaTa 3a nsnbnHeHneTo Ha TecTa e 8.1 sec, kato EI" ctura go
9.2 sec, a KI goctura 11.5 sec.

Timed Up and Go TecTbT oOuLEHsIBa OCHOBHM Bb3MOXHOCTU 3a
n3npaesiHe, NpPUOBMXBaAHE M CMsiHA Ha no3vuusiTa 4Ype3 obpbliaHe. B
u3nosnseBaHaTa OT Hac MeToAuMka 3a nogobpsiBaHe BbL3MOXHOCTTA Ha
nauveHTa ga ce npemectBa OT €4HO MOJIOXKEHWe B ApPYyro obpbliame
BHMMaHWEe Ha wuarpaxgaHe Ha YHKUMOHanNHa CTaburHOCT, MpaBuneH
MOZEeN Ha ABWXKEHUE N (PyHKLMOHANMHA HACOYEHOCT Ha YNpaXKHEeHUATa.
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EdekT Ha KMHe3uTepanmsaTa BbpXy Bb3MOXHOCTUTE 3a
npuaBMXBaHe

1. EdektT Ha KuMHe3uTepanuATa BbPXY XOAEHETO,
o6eKkTuBM3NpaHo 4Ype3 FGA test

OTHOCHO BB3MOXHOCTTa 3a nogobpsiBaHe Ha napameTpuTe Ha
XoOeHeTo, B nuTtepatypata MMa MHOro0 Manko WHdgopmauusa 3a ToBa
KakBW OTKIOHEHUS ce HabniogasaTt 1 KakBO ce npenopbyBa KaTto MOAXOA
3a Bb3CTaHOBsABaHe nNpu Te3n nauueHtn. OueHkaTta Ha noxogkaTta u
CbBETUTE, OTHOCHO XOOEHETO W BpbllaHETO KbM du3nyeckaTa
aKTUMBHOCT (popMuMpaT KIYOB KOMMOHEHT Ha umanoTepaneBTUYHaTa
WHTEpBeHUUS BepgHara cnep nymbanHata xupyprus [Gilmore S et al.,
2016]. 3a oueHKa Ha XOOEHETO B HALLETO NpOoy4BaHe U3rnon3Baxme TecTa
3a pyHKUMOHaNHa oueHka Ha noxogkaTta Functional Gait Assessment
(FGA test), kaTto nbpBOTO M3CnegBaHe € HanpaBeHO B [EHs Ha
M3nuMcBaHeTo, a BTOPOTO - eQuH Mecel crnepd onepauusata. Pesyntature
Ha obLwwwns Gpon TouKkM OT TecTa Npu NaUMEHTM cnen cnuHanHa onepaums
B paHeH cnejonepatuBeH Mepuog 3a  eKcrepuMeHTanHata U
KOHTpOmHaTa rpyna, Kakto M 3Ha4yumMocTTa Ha MPOMEHWTE B XxO0Ada Ha
rnieyeHMeTO ca npeAacTaBeHn Ha Tabnvua 11.

Ta6nusa 11. O6w, Gpor Toukn OT TecTa 3a PyHKUMOHANHa OLEeHKa Ha
noxogkata  Functional Gait Assessment (FGA  TecT) 3a
eKcnepumMmeHTanHaTta u KOHTponHaTa rpynu B xoda Ha fie4eHneTo

Moka3aTen U3nucBaHe 1 mecel
X245, X3 +SD3
FGA (sec Er 14.49+12.78 22.1743.14**
(sec) Kr 13.51+1.52 20.49+2.06***
P 0,003 0,049
f-z X3

- cpedHuU cmolHocmu Ha roka3amesiume 3a 0seme u3scnedeaHusi; SD,3 -
cmaHOapmHU OMKIIOHEHUsI Ha roka3amenume 3a O0seme u3cnedsaHus; EI —
ekcriepumeHmarnHa epyna; KI — koHmpornHa epyna; *** p<0.001 - 3Hayumu passuku cripsimo
u3xo0Hume cmotiHocmu, onpedeneHu 4Ype3 Student t - fest 3a 3asucumu U HesasucuMU
u3saoku; P — 3Ha4uMu pasnuku MyxJdy 0eeme epynu
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lMpn nNbpBOHAYaNHOTO M3credBaHe BCUMYKM NauMEHTW Mmokassat
HUCKM CTOMHOCTU B 0bLwmna 6pon Toukm Ha FGA TecTa. BeposaTHo ToBa ce
ObIDKM Ha pakTa, Ye Bb3pacTHUTE XOpa B paHeH criegonepatvMBeH
nepyog ca C HamaneHa obuwa pgsuratenHa akTUMBHOCT, MNO-ronsgmo
orpaHu4yeHne B NOABWXHOCTTA U MMAT TPYAHOCTU, CBBbP3aHN C XOOEHETO
MU N3NbIIHEHNETO Ha exedHeBHUTE genHoctn [Schmidt C et al.,, 2017;
Kuwahara W et al., 2016]

Cnopen BbTperpynoBus aHanma npu  BCUYKM  OOMHM  ce
yCTaHOBsIBA 3HAYMMO MOA4OOpeHMEe Ha XOA4EHEeTO MbpBMS Mecel cnep
onepaumsita B CpaBHeHWe C AaHHUTe npu usnuceaHeTo. CTaTncTnyecku
3HAYUMKU MEXAYrpynoBM pasnuuusi ca Hanuvue B rnokasatenute 3a 6 m
Xo[eHe, xogeHe CbC CMSAHa Ha nocokarta n xofeHe Hasapg kato npu El ce
HabnogaBat no-gobpu pe3yntatv no  abComnioTHM  CTOMHOCTU B
cpaBHeHue ¢ KI (dpyrupa 4).

60
56 58 OKrim. OEM1m.

50

40 38

30 25
20 L

20 10

npoueHTn

10

CMAHA HATIOCOKA HA3AL 6 METPA

0

Queypa 4. lNpouyeHmHo pasnpedeneHue Ha rnayueHmume npu KpaluHomo u3criedsaHe Ha
FGA mecma eduH mecey cred onepauyusima; EI — ekcnepumenmanHa epyna; KIr —
KoHmMponHa epyna; *** p<0.001 — 3Ha4Yuma npomsiHa MexoOy Oseme epynu 8 xoda Ha
ne4yeHuemo

OcHoBHaTa Hacoka npu TpeHupoBKaTa Ha xogeHe B El e, ue ce
Habnsira BbpXy OKycMpaHe Ha BHUMAHMETO Ha nNauuMeHTa BbLPXY
BbHLIHA LUeN, Hanpumep [JOoKaTo XoAu Ja nornexga BCTpaHu, Aa
npeMyHaBa npes npar, Aa cnupa v nak ga Tpbrea, ga ce obpblua nnv ga
XOOW Ha3ag Uin CbC 3aTBOPEHM Oo4M. ToBa BOAM OO0 ronsiMarta pasfuka B
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NMPOLIEHTHOTO pasnpeferieHne Ha nauuMeHTUTe Mexay ABeTe rpynu npwm
u3scrneaBaHe 3a xofeHe Ha3ad, KakTo M BbB Bb3MOXHOCTTa 3a Obp3a
CMsIHAa Ha MnocokaTa Mo BpeMe Ha xopeHe. B octaHanuTe nokasaTtenu
nauneHtute B El cblio nokassat no-gobpu pesyntaTtv, BBLAPEKU 4ye
HAMa CTaTUCTUYECKU 3HauMma pasnuka. Pesyntatute nokassaTt TpanHa
TEeHOeHUMs KbM nogobpsiBaHe Ha XOOEHeTO npu rpynara cbC

cneunannanpaHaTta KMHesmntTepanuA.

2. EdekT Ha KuHe3uTepanusATa BbPXYy CKOpPOCTTa Ha
ABWNXeHue

CkopocTTa Ha XOAeHe e BaXHa MspKa 3a LANOCTHa OueHKa Ha
nauveHTta. B HaweTo nNpoyyBaHe belle namepeHo BpemeTo, Heobxoanmo
3a W3MMHaBaHe Ha pascTosHme oT 6 m. [1bpBOTO M3MepBaHe e
HanpaBeHO B AEHA cnen onepaundaTta, BTOpOTO naMmepBaHe € B IeHA Ha
u3nuceaHeTo, a MocnegHoTo - eauH Mecey creg  onepauusTa.
Pe3ynTaT|/|Te OT npocneaeHUTe nokasartenn npu naumeHTuTe oT
eKkcrnepuMmeHTanHaTa M KOHTpOmnHaTta rpyna, Kakto M 3HauMMocTTa Ha
NPOMEHNTE B XOA4a HA NIeYEeHNETO ca npeacTaBeHn Ha Tabnmua 12.

Tabnuua 12. lMpomeHn B CKOpOCTTa NpU M3MUHABaHe Ha 6 m npwu
eKkcrnepuMmeHTanHaTa u KOHTponHaTta rpynu B Xo4a Ha fie4yeHneTo

MokasaTen Ha4yano n3nuceaHe 1 mecey
X, +SD; X, +SD; X3 +SDs
CKODOCT Er 0.440.1 0.6%0.2*** 0.940.2***
(mlsec) Kr 0.4+0.1 0.5+0.2%** 0.8+0.3***
0.707 0.118 0.002

X, . X5, X;- cpeduu cmotiHocmu Ha nokasamenume 3a mpume u3ciedeaHusi; SD1os -

cmaHOapmHU OMKJ/IOHEeHUS Ha rokasamenume 3a mpume u3cnedeaHusi; EI —
ekcriepumeHmarnHa epyna; KI — koHmpornHa epyna; *** p<0.001 - 3Hayumu passuku cripsimo
usxo0Hume cmotiHocmu, onpedeneHu ype3 Student t - test 3a 3agucumu u Hesasucumu
ussadku; P - 3Hayumocm Ha pasnukume mexoy deeme epynu

B MOMeHTa Ha M3NMCBaAHETO MauMEeHTUTE Ca CbC CKOPOCT Ha
xoaeHe oT 0.4 m/sec, KOeToO e CXOOHO CbC CTOWMHOCTUTE, MOMy4YeHU B
OpYyr1 MpoyyBaHWsi, OTHOCHO CKOPOCTTa Ha npuaBwxeaHe B OONMHMYEH
nepuoa.
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Mpn 6onHute oT EI eguH mecel cnep M3NUCBaAHETO CKOPOCTTA
Ha xopeHe e 0.9 m/sec. Cnopepa npoyyBaHe Ha M. Lenardt et al. (2015)
0.9 m/s ce Habnogaea npu 3gpaBu 60-roguwHy naumeHTn. J. Perry et
al. (1995) n G. Ostir et al. (2012) oTumTaT, Ye ckopocT no-Hucka ot 0.4
m/sec ce u3nonsea OT NauueHTW, NPUABWXKBALLM Ce caMO B AOMallHa
obcraHoBka, ot 0.4 m/sec go 0.8 m/sec e OT nauweHTM C M3BECTHa
cTeneH Ha ceoboga Ha nNpuaBwkBaHe W B gpyra obcrtaHoBka, a Hag 0.8
m/sec - ca He3aBUCUMW B NPUABMKBAHETO CU 3a YHKUMOHAMHU
OENHOCTN U y4acTue B coumanHus xXueoT. Cuntame, 4Ye CKOpOCTTa, KOATO
JocTturat nauMeHTUTe B HaLIETO NpoydBaHe e JoCcTaTbyHa, 3a Aa morat
[a ce camoobcenyBaT U ga U3NbiHsBaT AENHOCTU HE CaMO B KbLLW, HO 1
HaBbH, KaTo HampuMep Ada npecuyaTt ynuuata npeguv ga e CcBeTHarno
YepBEHO Ha cBeTogapa, Aa ce kayaT Ha aBToOyca npeaw aa ce 3aTBopu
BpaTarta u gp.

E(*)eKT Ha KMHe3uTepanudaTa BbpPXy Ka4eCTBOTO Ha
XNBOT

OnepaTuBHO rnevYeHne npuv AUCKOBA XEPHUA WNW CnvHamnHa
CTeHO3a Cce Hamara, koraTo ca Hanuue CUMNTOMW KaTo cunHa 6onka mnu
MyCKynHa cnabocT, KoeTo OT CBOS CTpaHa BOAM OO OrpaHU4YeHus B
OeNHOCTUTE OT eXedHEBMEeTO M B coumanHuTe OeWHOCTU U CbOTBETHO
kayecTtBoTO Ha >*uBOT [Kim H et al.,, 2018]. 3a ga moxem ga oueHuM
Ka4yeCTBOTO Ha XMBOT Ha MauueHTuTe, TpsbBa Aa obxBaHeM pasfnyHu
acnekTn oT TAXHOTO CbCTOsHWE - (PM3NYecKo, eMOLMOHANHo, CoumarnHo,
KakTo u ga pasbepem OO KakBa CTeMeH Te3u OrpaHWYeHus UM npeyar B
exxegHeBUeTO.
3a wuscnegBaHe BMWSHMETO Ha MpuUIoOXeHaTa KuHe3WTepaneBTMYHa
nporpamMa BbpXy Ka4yeCTBOTO Ha XXMBOT Ha MauueHTUTe CbC CTEHO3a ”
ONCKOBa XepHUs crnef OeKOMMpecrBHa XUPYPrns B HaleTo u3cneaBaHe
€ WU3Mon3BaH BBbMNPOCHMKLT 3a KayecTBO Ha MBOT SF-36 (MbpBuAT
BapuaHT Ha TecTa), a pe3ynTaTtute ca nokasaHu Ha Tabnuua 13.
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Ta6bnuua 13. NpomMeHn B Ka4eCTBOTO Ha >XMBOT, 0OEKTMBM3UPAHO 4Ypes3
SF-36 B KI' n EI" npu nsnuceaHeTo n eanH Mecey crnea onepauusara

U3nucBaHe 1 mecey,

rpyna EM=80 KM'=20  EIr=80 Kr=20
nokasaren #.1+SDs #. 2+ SD2
1. duanyeckn MyHKUNN Er 46.86+ 14.97 76.67 £ 11.96***

Kr 40.68+12.38 56.70 £ 11.32***

p 0.100 0.000
2. OrpaHuyeHns npu Er 19.58 £ 26.48  50.83 + 30.17***
U3MBITHEHNETO Ha 3aaa4qn KIr 11.25+23.61  33.75 = 24.70***
nopaGl sapasocosHy P oas 0.025
3. OrpaHunyeHus npu Elr 4556 +21.2 51.11 +19.86
WUSMTBITHEHNETO Ha 3aaasm Kr 41.67 +14.81  40.00 + 17.44
nopagv eMouMoHarnHun npobnemm P 0.450 0.029

Er 46.00 £12.88  72.17 + 13.32%**
4. Cvna v ymopa Kr 47.75+14.37  61.00 = 12.63***

p 0.611 0.002

Er 60.80 + 18.64  79.60 £ 10.43***
5. EMoUuoHanHo cbCTosAAHME KIr 57.05 + 16.86 66.80 + 14.69**

p 0.438 0.000

Er 32.92+£18.12  76.88 + 17.35***
6. CoumanHm dyHKunm Kr 38.75+18.54  56.88 + 11.09***

p 0.219 0.000

Er 57.3+12.44 58.39 + 14.42
7. bonka KIr 51.88+16.64 50.63 +14.51

p 0.128 0.041

Er 23.17£16.29  76.00 + 14.61***
8. Obwa oueHka Ha Kr 28.25+20.86  55.00 £ 15.47***
30paBOCIIOBHOTO CbCTOSIHME

p 0.264 0.000

Xy X

cpedHu cmoliHocmu Ha rokazamenume 3a O0seme
cmaHOapmHU OMKJIOHeHUsI Ha rokazamenume 3a Oeeme u3credeaHus;
ekcriepumermarnHa epyrna; KI — koHmponHa epyna;

uscnedsaHusi; SDip, -

Er -

***p<0.001 - 3HayuMUu passuku cripsimo

usxodHume cmoliHocmu, ornpedeneHu 4pes Student t-test 3a 3asucumu u He3asucumu
u3seadku; p - 3Ha4UMU MexOyapyrnoeu PasiiuKku
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Mpn NMbpBOTO M3cneaBaHe He ce HabnwgaBaT CTaTUCTUYECKU
3Ha4YMMM pasnuku B pesyntatuTe mexay asete rpynu. llaumeHTute
nokassaT HUCKM pe3yntatu BbB BCEKM eAWH OT uM3creaBaHuTe
nokasartenu, KoeTo cCbBnaga C ApYyrM u3cnenBaHus, B KOUTO ce
[OKnagea, Ye naumeHTn ¢ HeBponaTHM BONKM MMaT 3HAYUTENTHO MO-HUCKO
KayecTBO Ha >»XMBOT OT ob6woTo HaceneHne [Meyer-Rosberg K et al.,
2001; Kosinski M et al., 2005; Manca A et al., 2010].

Hai-ronama pasnuka npu m3cneaBaHUTe OT HAc MauuMeHTu ce
HabnogaBa B obwaTa oueHKa Ha 34paBeTo, criefgBaHa oT nogobpeHne B
couManHus  KMBOT, TMNPOMEHU BbB  du3mdeckute  pyHKUUMM U
OorpaHuyeHusitTa, OO0 KouTo Te BOAAT. CuMTame 4Ye Te3an 3HaAYUMU
pasnuuua ce ObJPKaT Ha yKasaHuATa, KOMTO AaBaMe Ha nauveHTuTe 3a
OrpaHUYeHusiTa, KOUTO BB3HWKBAT BCNEACTBME Ha onepauusata wu
CbBeETUTE, CBBbP3aHMW C TAXHOTO NPeoaonsaBaHe.

Cratuctnyeckun sHaummnte pasnukm mexay EI v KIM eguH mecey
cnep nevyeHneTo ca nokasaHu Ha durypa 5.

SF 36 ckana

80 76.67 76.88 76

60 56.7 50.83 56.88 5
Y
% 2 33.75

20

0

o o3n co 03C
OKr Oer

®durypa 5. CpegHu CTOMHOCTM Ha MokasaTenute 3a ABETe rpynyv eauH Mecel cneq
onepauusaTta; EI — ekcnepumeHTanHa rpyna; KI' — koHTponHa rpyna; ®® - dwmanyecku
dyHkumn, OBFI1 - orpaHuWYeHust Npyu M3NBIHEHUETO Ha 3ajayn nopagu 34PaBOCIOBHM
npobnemu, CP -coumannu gyHkumm, O3C - ObLya oueHka Ha 34paBOCIIOBHOTO CbCTOSIHUE;
*** P < 0.001, 3HaYMMK pasnukM CNpsiMO U3XOOHUTE CTOMHOCTU, onpeaeneHo ypes Student t
- test 3a 3aBMCUMMU U HE3aBUCUMU U3BAZKU

NoBeyeTo naumeHTn npoavinKaeat Aa u3nuTteaTt TPYyAOAHOCTW,
nopaan 34paBOCSIOBHOTO CU CbCTOAHUE, BbBIPEKU I'IOLI,O6peHVIeTO Ha
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HMBOTO Ha MHBaANMAOHOCT cnej onepauuaTta. Tesn pe3ynTtatu nokasear,
4Ye € BaXHO [Ja ce npoabJiKM CbC CI'IeLI,I/ICbI/ILIHOTO nedvyeHne n cnepq
onepauudTa Ha I'pb6Ha'-IHVIF| cTbnd M ga ce cnasear NnpuUHUMNNnNTE Ha
3apaBoCcyioBeH Ha4ynMH Ha XWMBOT, KAaTO Ha4MH Ha W3BbLPLUIBaAHE Ha
(*)VI3I/I'~I€‘CKVI JeunHocTtu, KOHTPOJT Ha TerrnoTo, noaabp>XaHe Ha npaBUITHU
no3un no BpemMe Ha CTOoexX 1 ceaex.
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3aknoyeHue

HacTtoawmar guceptaunmoHeH TPpyA € KOMMIIEKCHO CPaBHUTENHO
npoyysaHe BbpPXY Bb3MOXHOCTUTE Ha cneponepaTtuBHaTta
KMHe3uTepanus 3a noBnusiBaHe Ha yHKUMoHanHusa geduunt npwm
OONMHNYHO U M3BBLHOOMHUYHO NEeYeHMe Ha MNauUeHTU C AereHepaTUBHU
cnvHanHu 3abonseaHus B nymbanHus asn Ha rpbbHavHus cTtbnb. To e
NpOBEAEHO CbC CbBPEMEHHW METoAM 3a Wu3credBaHe, KOUTO Jaeat
Bb3MOXHOCT 3a OLEHKa Ha HacTbnNuiuTe MNPOMEHU B W3CMNeABaHWTE
napameTpy MO OTHOLWIEHWE Ha MyCKyrnHaTa cuna, MNOABWXHOCTTa Ha
rpbOHaYHMs cTbnO, Gonkarta B nymbanHus gsn Ha rpbOoHavHMs cTbno,
(PYHKLMOHAMHMTE Bb3MOXHOCTU 3a NpemecTBaHe U 3a NpUABWXBaHe,
KaKTO U Ka4eCTBOTO Ha XMBOT Ha BONHWUTE cneg nNpunoxeHa obuvanHa u
crneunanuampaHa KuHesutepanusi.

HanvuneTo Ha nonoxuternHa nNpomMsHa BbB (YHKLUUOHANHUTE
Bb3MOXHOCTM Ce YCTaHOBSIBA CNnef NPUMOXEeHWEeTO Ha creuuanuanpaHa
KMHe3uTepanus npu BCUYKM M3CNeABaHM MNauuMeHTW 3a pasnuka oT
KpaTKOTPaWHOTO MOMOXMTENHO Bb3AENCTBUE OT npunoxeHata obnyariHa
KMHe3nTepanusl Npu KOHTPOSTHUTE nnua.

LisnocTHusT 1 3agbnboyeH aHanm3 Ha NonyvYeHuTe pesyntatu
HW JaBa OCHOBaHME [a TBbPAWM, 4Ye MpuroxeHaTa crneuuanuavpaHa
KMHe3uTepanusl, MNpPOAbIPKEHAa KaTo  nporpama 3a  JoMmallHa
pexabunuTaumMsi OKka3Ba KakTO HEMOCPeACTBEH, Taka W TpaeH
TepaneBTudeH edekT. N gBeTe MeToaAMKM UMmaT paHeH MOoNoXUTeneH
edekT. B kpas Ha npoy4yBaHETO MNPUIOXEHMETO Ha creunanuManpaHa
KMHe3nTepanus BOAM A0 KyMyrMpaHe Ha NocTurHaTusi ehekT BbB BCUYKM
npocnefeHn nokasartenu, gokato edpeKkTbT Ha KpaTKkoTpanHaTa (camo no
BpemMe Ha OOnHUYHUA npecTon) obuyarHa KMHe3uTepanusa MoCTENEHHO
ce n3yeprea.

OucepTaumoHHUAaT Tpyn oboratsiBa Hay4yHO-TEOPETUYHUTE U
Hay4yHO-NPUMNOXHUTE MO3HaHMA B obnacTtTa Ha KuHeauTepanuaTa W
HEVHOTO BNMsSIHWE B cnegonepaTtMBHUS nNepuod Npu AereHepaTUBHU
CMUHanHM 3abonsBaHusa B nymbanHus gan Ha rpbOHavHus cTbnb.
MonyyeHuTe pe3ynTatM [faBaT OCHOBaHMe [fa Cce TBbpau, 4e
anpobupaHaTta MeToguka € noaxoAsia 3a LUMPOKO MNPUIIOXKEHUE B
KMHe3nTepaneBTUYHaTa NpakTu1ka.
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N3Boau

PaspaboteHata 1 anpobupaHa OT Hac cneuvanuavpaHa
KMHe3uTepaneBTMYHa MeToAuKa, nNpPOAbIDKEHA MO-KbCHO  KaTo
nporpamMa OT YMpaXHEeHWss B [OMalHM ycnoBua C 1-mecedHa
NPOABLIIKUTENHOCT, OKa3Ba MONOXUTENEH HenocpeacTBEH M TpaeH
TepaneBTMYeH edeKT BbpXy MYyCKynHata cuna, NoABWXKHOCTTa Ha
rpubHayHnsa cTbnd, BGonkata B nymbanHua Aan Ha rpbOHaYHKUA
CTbNnb, QYHKUMOHANHMTE BB3MOXHOCTM 3a MNpeMecTBaHe W 3a
NPUABMXBAHE, KaKTO W BbPXY KA4YeCTBOTO Ha XMBOT Ha 6onHuTte,
onepupaHu No NMOBOA Ha AereHepaTUBHU CNuHaNHW 3abonsBaHus B
nymbanHusa gan Ha rpbbHayHns cTunb.

MpunoxeHaTa kpaTkoTparHa (camo B BOMHUYHKM ycrnosusi) obuyanHa
KMHe3uTepaneBTUYHa METOAMKA CbLUO OKa3Ba MOMOXWUTENHO, HO Mo
abconiTHM  CTOMHOCTM € C no-cnabo Bb3OENCTBUE  BBLPXY
npoyyBaHUTe nokasaTenu, OOEKTMBM3MPaAHO Ype3  3HauYnuMuTe
MEeXOYrpyrnoBu pa3nuums B Kpas Ha NpocrneaeHuns nepuoa.

Pasnnunata  mexagy  edektute  Ha  OBeTe  CpaBHABaHW
KMHe3nTepaneBTU4HU MEeTOOUKN Ce CBbp3BaT C pPas3fik1 B
NPOAbIPKUTENHOCTTA, CTpyKTypaTa Ha nposexaaHe n
uenecobobpasHocTTa Ha BknoyeHuTe cpegctea B CKTM, npunoxeHu
npu npocneaexHuTe 60nHW.

KauyecTBOTO Ha XWMBOT Ha onepupaHuTe OGONMHM C AereHepaTuUBHU
cnuHanHu 3abonsBaHmsa B nymbanHusa gan Ha rpbbHayvHuns cTunb ce
nogobpsiea u4pe3 npunaraHe Ha CKTM, pokato obuyarHaTta
KMHe3nTepanus okasea no-cnab TpaeH eqekT.

AnpobupaHarta KMHe3uTepaneBTUYHa MeToamKa, nokassa
HeobX0AMMOCTTa OT eXedHEBHW, adanTupaHn 3a OOMAaLLHU YCroBUS
YyNpaXHeHUst 3a MOoCTUraHe Ha TpalHW KIMHWYHM pe3yntatn u
noBULLIABaHE Ha KayeCTBOTO Ha XXMBOT Mnpwu OOMHKU, onepupaHu no
MOBOA Ha AereHepaTMBHU CMMHaNHKW 3abonsBaHus B nymGanHua gan
Ha rpbOHaYHMA CTLIG.
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MpuHocu

lMpuHOCK C Hay4YHO-TEOPETUYEH XapaKTep:

1. TpoyyBaHeTO NOTBbLPXKAABA KOHLENUUSTA 33 Bb3MOXHO
(PYHKLMOHAMHO Bb3CTAHOBSIBAHE HA HAPYLUEHUTE ABUraTernHn oyHKunm B
cneponepaTtuBHus nepuos (8o 1-a mecel) Npy gereHepaTMBHU CNUHAMNHN
3abonsBaHMs B nymbanHus gan  Ha rpbOHayHMs  CTbNO, u4pes
NPOABITKUTENHA, MHTEH3MBHA U LiefieHaco4eHa KUHe3nTepanusi.

[MprHOCK C HAYYHO-NPUITOXKEH XapakTep:

2. 3a nbpBu nbT B Pbbnrapusa e paspaboTeHa cneumanuavpaHa
KnHesuTepaneBTU4Ha nporpama, ajantvpaHa 3a npoabiHKUTENHO
OOMalUHO npwunoxeHne npu OO0MHM C  JereHepaTVBHU  CIMHAIHU
3abonaBaHns B nymbanHua Aan Ha rpbOHaYyHMA CTbMO, KOATO ce
OCHOBaBa Ha CbBPEMEHHUTE NPUHLMMNN HAa HEBpopexabunutauusaTa.

3. [lpoyyBaHeTO NOTBbPXKAABA, Y€ MPOABLIDKUTENHOTO, NHTEH3UBHO
M LEeneHaco4YeHO MpUIoXeHMe Ha cregonepaTtuBHa KUHe3MTepanwus
JonpuHacs 3a TpanHo (PyHKLMOHANHO Bb3CTaHOBsIBAHE Ha ABUraTenHuTe
QyHKUMM K1 nogobpaBa KayecTBOTO Ha XMBOT Ha OomnHute C
JereHepaTMBHM CNWHanNHM 3abonsiBaHWss B nymbanHua Oan  Ha
rpbbHa4YHMs cTbnb. EdekTbT Ha KpaTKoTpawHaTa (camo Mo Bpeme Ha
OOMHMYHMS  MpPecTor)  KuHesuTepanus  BbpXy  PYHKLMOHANHOTO
OBUraTternHo Bb3CTaHOBABaHE € BPEMEHEH M No-cnabo n3paseH B Kpas Ha
MbpPBUSA MeceL, OT HaYanoTo Ha KMHe3uTepanmsaTa.

[MpMHOCK C NpaKTU4eCKU XapakTep:

4. Pa3paboTeHo e npakTU4ecko PbKOBOACTBO 3a MPUIOXEHWE Ha
cneuvanuampaHa KuHesuTepaneBTMYHa METOAMKa B AOMALLHM YCrOBMS,
npegHasHayeHo 3a OONHKM, onepupaHn Mo MNOBOA Ha AereHepaTuBHU
cnvHanHu 3abonsaBaHusa B nymbanHusa gan Ha rpbOHayYHms cTbio
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Introduction

Degenerative diseases of the spine represent a significant
medical and social problem as they severely impede the self-care
capabilities of the patients and limit their ability to work. Their spreading
and economic burden is growing exponentially, due to the increased
number of adults and the elderly.

When the pain is prolouded and does not respond to the
conservative treatment, when there are weakened neurological
symptoms and / or pseudo-resuscitation disorders, the necessity of
neurosurgical intervention is a must.

The positive effect of postoperative physiotherapy on influencing
the functional deficit and supporting the recovery processes in hospital
and outpatient treatment of patients with degenerative spinal diseases in
the lumbar spine is undisputed. In recent years, early rehabilitation has
been introduced worldwide, leading to reduction of the complications and
improovment of the recovery after neurosurgical interventions, and
improving the quality of life of the patients. An important part of this is the
training of the patients in the early post-operative period in order to solve
their daily and professional activities.

The continuous development of operational approaches and
shortened hospital stay require the search and application of modern
physiotherapy strategies as well as their integration into the overall
therapeutic approach.

The high medical and social significance of the degenerative
spinal diseases and the purpose of applying targeted motor activity to
these patients in an early postoperative period directed us to study and
refine the possibilities for physiotherapeutically influencing the functional
status and quality of life of the patients with degenerative diseases
afterlumbar spinal surgery.



Hypothesis of the study

The scientific hypothesis of the doctoral dissertation is the
following: if a specialized physiotherapy program is used based on the
current principles of neurorehabilitation adapted for self-administration
and home-based and oriented to patient’s individual needs after after
lumbar spine syrgery, it could significantly improve the functional
recovery of patients in the postoperative period.

To examine this hypothesis, we examined two groups of patients
with degenerative spinal diseases, after lumbar spine surgery.



Purpose and objectives of the study

Purpose

To develop a specialized phisiotherapy methodology and to
evaluate its complex therapeutic effect on patients with degenerative
diseases after lumbar spinal surgery.

Objectives
In order to achieve this targer we have set the following goals:

1. To conduct a 1-month study on the immediate and sustained
therapeutic effect of the specialized physiotherapy method in the patients
with degenerative spinal diseases in the lumbar spine in the post-
operative period, comparing the results with a control group of patients
who received a regular physiotherapy.

2. In a comparative aspect with the control group, to examine the
impact of the specialized physiotherapy method in patients treated for
degenerative spinal diseases in the lumbar spine on:

a) muscular strength and mobility of the spine;
b) pain in the lumbar spine;

¢) transgering;

d) the functional mobility;

e) the quality of life.

3. Develop a practical guide for ambulatory use of the specialized
physiotherapy program and training of patients for long-term use.



Organization of the study

The study was conducted for a period of 3 years (2014-2017) in
the Department of Neurosurgery at University Hospital Sofiamed - OOD.
Eighty patients in an early period after spinal discectomy in disc
herniation and spinal decompression in spinal stenosis, were studied. For
the presence of homogeneity in the study, patients were selected
according to the following criteria: stable clinical status; able to
understand and follow instructions; to sign a written consent for
participation in the study.

The study did not include patients with severe cardiovascular and
respiratory insufficiency as well as pronounced cognitive impairment;
patients who had cerebrovascular accidents and / or myocardial infarction
in the last 6 months and lower limb fractures over the last 3 months;
patients with decompensated diabetes mellitus.

For the purpose of the study, two groups were formed:
Experimental (EG) and Control Group (KG).

The experimental group included 60 patients (30 men and 30
women) who were threated with the specialized physiotherapeutic
methodology (SPTM) from the first day after surgery till the day of
discharge, which then continues to be performed at home, like an
adapted exercise program for a period of one month. Written instructions
on the implementation of everyday activities was given.

The control group included 20 patients (8 men and 12 women).
They performed routine physical therapy during hospital stay, and they
were given oral instructions for the proper implementation of everyday
activities.

The characteristics of patients by gender, age and hospital stay
are presented in Table 1.

When comparing the patients in the control and experimental
groups, there are no significant differences in gender, age and length of
hospital stay. The mean age is 61.5 years with a total of 32 patients aged
60-69 years (40%). The average length of stay in the hospital after
surgery is 3.9 days.



Table 1. Contribution characteristics by gender, age and length of

hospital stay

EG CG p Overall

Group n =60 n =20 (N=80)
Indicators (n)
Gender
Male 30 (50%) 8 (40%) 0.438 38 (47.5%)
Female 30 (50%) 12 (60 %) 42 (52.5%)
Middle age 612+116 628+85 0.565 61.58 £10.9
Distribution by decades
40-49 12 (20%) 3 (15%) 15 (18.8%)
50-59 14 (23.3%) 2 (10 %) 16 (20%)
60-69 20 (33.3%) 12 (60 %) 32 (40%)
70-79 11 (18.3%) 3 (15 %) 14 (17.5 %)
over 80 3 (5%) - 3(3.8%)
Hospital stay 3.9+1 3.7+0.7 0.374 3.9+0.9

EG- experimental group; KG-control group; n - number of patients in the groups; N - total
number of patients in both groups; p - degree of significant difference between the two
groups defined by the Student t-criterion for parametric variables and Pearson x2 for
frequency distribution

The distribution of patients according to the diagnosis, symptoms
and concomitant diseases is presented in Table 2

There are no significant differences between the patients
according to the diagnosis and the clinical complaints from the two
groups. The most common diagnosis is "L5-S1 disc herniation with
degenerative stenosis", which was observed in 24 patients and
represents 30% of all subjects. Patients with diagnosis: disc herniation
and degenerative stenosis with spondylolesthesis represent 15%,
respectively.

From clinical manifestations, in 57 patients (71.3%) there was a
simultaneous presence of vertebral and radiculous syndrome, whereas
the presence of only one or the other syndrome was significantly less
frequent. There is a peripheral paresis in 8.8% of the patients. The
Comorbidities diseases are predominantly from the cardiovascular
system 48.8%, secondly, respiratory diseases, respectively in 13.8% of
the patients studied.

The distribution of patients according to the frequency of
diagnoses, depending on age, is presented in Figure 1.



Table 2 Distribution of patients according to the diagnosis, symptoms and
concomitant diseases

Group EG CG P Overall
Indicators (N)
Diagnosis (n, %)
Disc herniation L4-L5 5 (8.8 %) 1 (5%) 6 (7.5%)
Disc herniation L5-S1 6 (10%) - 6 (7.5%)
Degenerative spinal stenosis 12(20%) 5 (25%) 17 (21.3%)
Degenerative spinal stenosis with disc 10 3(15%) 0.613 13 (16.3%)
herniation L4-L5 (16.7%)
Degenerative spinal stenosis with disc 16 (26.6 8 (40 %) 24 (30%)
herniation L5-S1 %)
Degenerative spinal stenosis with disc 2 (3.3%) - 2 (2.5%)
herniation L3-L4
Degenerative spinal stenosis with 9 (15 %) 3 (15%) 12 (15 %)
spondilolistesis
Symptoms (n, %)
Vertebral (pain) 5 (8.3 %) 1 (5%) 6 (7.5%)
Radicular (sensory symptoms) 9 (15 %) 1 (5 %) 0.624 10 (12.5%)
radicular (peripheral paresis) 5 (8.3%) 2 (10 %) 7 (8.8%)
Vertebral and radicular 41(68.3%)  16(80%) 57 (71.3%)
Persistance 6.97+5.3 10.7#8.7 0.026 7.9+6.4
Comorbidities (n, %)
none 25 4 (20%) 29(36.3%)

(41.7%) 0.084

Cardiovascular system 26(43.4%) 13(65%) 39 (48.8%)
Respiratory sistem 9 (15 %) 2 (10%) 11(13.8%)
others - 1 (5%) 1(1.3%)

EG- experimental group; KG-control group; n - number of patients in the groups; N - total
number of patients in both groups; p - degree of significant differences between the two
groups defined by the Student t-criterion for parametric variables and Pearson x 2 for
frequency distribution

25
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Figure 1. Graphical representation of patients according to the frequency of
diagnoses, depending on age
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Figure 1 shows that in patients between 40-49 years the
dominate diagnosis is disc herniation. In the next decade 50-59 years,
the ratio of disc hernia and stenoses is the same, whereas the diagnosis
of degenerative stenosis with disc herniation is twice as large. In the third
decade (60-69 years), which represents the largest percentage of
patients, the leading diagnosis is stenosis with disc herniation. In the last
decade, predominates the degenerative stenosis with spondylolesthesis.

These group similarities and differences in baseline values were
taken into account in the analysis of the surveyed indicators.
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Materials and methods

1. Methods of the research

For the purpose of the study, the following indicators were
measured three times (in the first post-operative day, at the day of
discharge and one month after discharge):

Assessment of the transfer- the time required to move from lying
in supine to siting position

The study begins by placing the patient lying in supine position. The
transfer requires the patient to sit in the bed with his feet on the ground.
The patient has to sit alone, without the help of his hands. The time is
measured in seconds. The patient must turn first on his side and then
errect into a sitting position. We don’t allowed them any excessive
rotation or inclination of the body.

Assessment of static muscle strength of the body

The examination of the abdominal muscles (position 3 of the
dynamic part of Krauss Weber) is made from a lying in supine, with flex
hip and knee joint. The position of the hands is in the middle of the thighs.
We require the patient to slide the palms to the knees until the shoulders
are detached from the bed and hold as far as possible. The time is
counted with a stopwatch.

The static muscle strength of Lower Abdominal Muscles and Psoas
are measured in sec while the patient is lying on the back. When
measuring the strength of the right side, the patient should keep his left
leg flexed, with the feed on the bed. From this poition, the right leg is
lifted, with extended knee and held as far as possible. The time is
counted with a stopwatch. We measure the same with the opposite leg.

The Lower Back Muscles are examined from position when the
patient is lying on the back, with feet on the bed.The patient lift the hips
and holds for as long as possible.
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Assessment of the lumbar spine mobility (Kraus Webber
test)

The dynamic part of the test is composed of 5 test movements
which provide information about the mobility of the llumbar part of the
spine. We use 3 of these 5 test moves.

Measuring the mobility of the body is performed from a standing
position. We require the patient to bend foreward as far as possible with
his hands reaching towards the floor. We measure the distance from the
top of the 3rd finger to the floor in cm. The lower the values, the greater
the mobility.

When measuring the mobility of the body to the left and to the
right, the patient is standing, with the palms facing the outside of the legs.
The patient is bending to the left / right by sliding the arm down the thigh.
We measure the difference between starting and ending position. The
higher the values, the greater the mobility.

Assessment of the persons mobility and walking ability with
Timed Up & Go test (TUG)

The time in seconds, required for the patient to get out of bed, to
walk 3 m, to turn around, to go back and to sit again is examined
[Podsiadlo D et all, 1991]. It is necessary to place a distinctive mark on
the floor 3 m from the chair so that it is easily visible to the patient. We
start timing on the word “GO” and stop timing when the patient is seated
again correctly in the chair with his back resting on the back of the chair.
The patients wears their regular footwear, may use any gait aid that they
normally use during ambulation, but may not be assisted by another
person. There is no time limit. They may stop and rest (but not sit down) if
they need to. The test execution standard is as follows: 60-69 years old -
8.1 sec. + -1; 70-79 g - 9.2 sec; 80-89 years - 11.3 sec [Bohannon R,
2006; Shumway-Cook A et al., 2000; Kristensen M et al., 2007].

Functional Gait Assessment (FGA).
Functional walking assessment (FGA) is a 10-item test that
assesses dynamic balance and postural stability during gait. It includes:
gait level surface, change in gait speed, gate with vertical and horizontal
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head turns, gait with pivot turn, step over obstacles, steps, and 3
elements including "walking with a narrow base of support”, "ambulating
backwards" and "walking with eyes closed." [Wrisley D, 2004]. The added
tasks are selected to increase the accuracy of the assessment so that the
test is more sensitive to minor changes in stability during walking. The
test is evaluated by a 4-point scale (0-3). Estimates vary from 0 to 30,
with lower ratings showing greater damage. Using "closed eyes" is
perhaps the most informative element, as the patient has to rely on
somatosensory information (deep sensation) to keep control while
walking. To carry out the test, it is necessary to mark the beginning and
end of a distance of 6 m on the floor with a patch.

Evaluation of pain by Visual Analogue Scale (VAS)

Visual analog scale is used in a number of studies to assess the
pain in the waist and shows good reliability and validity.

The patient assesses the strenght of the pain in resting and
during physical activities- from missing to very severe / severe. The score
is on a scale of 0 to 10, where O - there is no pain and 10 - the strongest
possible pain.

Assessment of the quality of life by Medical Outcomes Study
Short Form 36 Health Survey - SF-36

A modified 36-point quality of life scale has been used [Jenkinson
C et al., 1993; Vanev et al., 2008]. It includes 8 directions: 1st - Physical
functioning, formed by the answers to 11 questions (2nd to 12th); 2nd -
Role limitations due to physical health - (from 13th to 16th question); 3rd -
Role limitations due to emotional problems - constraints arising from
problems in the emotional state - (from 17th to 19th question); 4th —
Energy / fatigue - (23rd, 27th, 29th and 31st questions); 5th - Emotional
well-being - (24th, 25th, 26th, 28th, 30th question); 6th direction - Social
functions - (20th, 32nd question), 7th - Pain - (21st, 22nd question) and
8th direction - General health - (1st and 2nd from the 33rd to 36th issue).

Responses are classified by a two or six-degree scale,
depending on their number. The points on each scale are from 0 to 100,
with a higher number indicating better health.
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The results are processed in two stages by:

a) The number of the response is coded at a certain number of
points by a test key, so each answer has a number from 1 to 6 or from 1
to 2, which corresponds to a certain number of points from 0 to 100.

b) The points of the answers to the questions are divided into one
of the respective 8 guidelines (physical functioning, limitations due to
physical health, limitations due to emotional problems, energy and
fatigue, emotional well-being, social functions, pain and general health).

Assessment of the pain in the lumbar spine and the
difficulties caused by the Oswestry Low Back Pain Disability
Questionnaire.

It serves to assess the symptoms and severity of pain in the waist
with regard to disability and the extent to which back or lower limb pain
affects on functional activities. Its validity has been proven and has been
used extensively for assessment of lumbar pain [Yakut E et al., 2004,
Sencer A et al., 2014].

The questionnaire consists of 10 issues related to pain in: pain,
personal care, lifting, walking, sitting, standing, sleeping, sex life, social
life and travelling [Fairbank J et al., 1980]. Each question has five
possible answers. Each answer has a different number of points - from 0
to 5. The questionnaire is evaluated in percentage, so the total score is
divided by 50 and multiplied by 100. The higher percentage means a
larger dysfunction. The results are interpreted as follows:

- 0% - 20% - minimal disability;

- 21% - 40% - moderate disability;

- 41% - 60% - severe disability;

- 61% - 80% - significant disability;

- 81% - 100% - per bed.
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2. Physiotherapy methodology

Specialized physiotherapy program (SPTP)

The aim of the specialized physiotherapeutic program is to improve
the functional and psychosomatic condition of the patients after surgical
treatment of degenerative spinal diseases as well as prevention of
complications. The following tasks are being met to achieve this goal:

- Reduction of pain symptoms.

- Prevention of congestive events, improvement of peripheral blood
circulation and early verticalization training.

- Increasing the muscular strength of the trunk muscles.

- Improvement the balance and coordination of movements.

- Teaching the patient to perform basic daily activities.

The in-hospital physiotherapy protocol consists of 3 parts:
+ The preface is 10 minutes and the following exercises are performed:

- breathing exercises - combined with upper extrimities movements
and diaphragmatic breathing;

- treatment with a position;

- exercises for peripheral joints;

- exercise in transfers - turning to the left and right, moving into the
bed.

+ The basic fase continues 20-30 minutes.
Exercises in the main part are grouped into 3 main directions of
impact;

o Exercises using PNF techniques:

- PNF - diagonals for the scapula - anterial elevation, posterial
depression, with manual resistance - left / right; Techniques -
rhythmic initiation, dynamic reversal and stabilizing reversal;

- PNF - diagonals for the lower part of the body with flexed legs -
left / right; techniques - stabilizing reversal,

- PNF — diagonals for upper extrimities - bilateral symmetrical.

o Functionally-oriented physical therapy:
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- Verticalization to sitting and standing position throught turning to
the side first, with or without hand support; sitting balance
exercises; and exercises for the balance in standing and walking;

- Exercises for static muscular strength of the body;

- Walking training - Walking one way, sideways - left and right,
walking backwards, skipping an object, turning the head - left /
right, up / down, climbing stairs.

o Exercises of activities of daily Iving:

- Sleeping, bedtime and getting up, bedding, sitting, sitting and
getting up, standing, bending, lifting and removing objects, driving

and ADL.

« Inthe final part are performed:
- Relaxation exercises
- Breathing exercises.

Characteristics and specificity of the SPTP

The duration of the program is 40 minutes and is devided in two
stages: in-hospital and at home.

First stage - Specialized physiotherapeutic methodology in
hospital - from the first postoperative day to the day of discharge.

Second Stage - Specialized physiotherapeutic method at home.
The patient performs daily exercises described in the practical guide for a
period of one month. Compared to the previous period, the following
exercises are self-fulfilling:
- Sitting down and standing up from different heights and surfaces with
different nardness (chairs, sofas, bed);
- Walking 30 minutes a day on different terrain and slopes, in different
directions and changing speeds;
- Climbing up and down stares;
- Exercises with Tera — bands for the upper extrimities .

Instructions to patients after discharge :
The purpose of these instructions is to explain how routine / day-
to-day activities are performed while protecting the back. Every time your
body moves, you may experience pain or discomfort around the surgery
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site, so you need to know what is the optimal way of sitting, getting up
from a chair, bedding, dressing, bathing, bending, driving and a lots
others activity.

It is necessary to maintain a neutral position of the spine in all
acts (without bending forward and rotation of the body); avoid bending
forward over a sink, washing machine, dryer, dishwasher, garbage, pet
food, trays, etc .; often changing the position of the body by alternating
sitting, standing, lying down and walking.

It is important that the exercises are performed daily, until the back is
sufficiently stable.

Indications for terminating the procedure are some of the
following: dizziness, fainting, paleness, sweating; increase in pulse rate
and arterial blood pressure above the values of moderate intensity of the
load; changes in heart rhythm; severe fatigue or severe dyspnoea;
patient's desire to end the exercise.

Practical guidelines

During the hospital stay, the specialized complex of exercises is
performed every morning 1 hour after breakfast. Instructions are given to
the patient for a frequent change of bedside position - over several hours.
On the first day after surgery, the patient should sit alone several times a
day and gradually increase seating time, with the first day not longer than
15 minutes. If it is possible to walk alone, he has to do so- going to the
bathroom or just walking along the hallway several times (50 m).

After the discharge, the patient are given instructions to avoid
sitting for long period of time. The walking distance is expected to be
increased gradually if the pain or discomfort is reduced.

Routine physiotherapeutic program

The patients from the control group performed a standard
physiotherapeutic methodology with duration of 30 minutes. The sessions
were done in the neurosurgical department. Traditional approaches to
vertebrate operations are used.
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Characteristics and specificity of the Routine
physiotherapeutic program:

The physiotherapeutic methodology is performed daily from the
first postoperative day to the day of discharge. The duration of the
procedure is 30 minutes.

General gymnastics and analytical gymnastics are included -
passive exercises, combined passive - active exercises, antigravity or
heavy duty, with or without resistances, with or without devices
[Lyubenova E, 2016]. The acute phase applies:

- Post-iometric relaxation;

- Place the limb in the appropriate position (treatment with the
position);

- Analytical active exercises, depending on muscle weakness;

- Gradual verticalization.

In the sub-phase add:

- Coordination and balance exercises;

- Training for everyday activities and gait;

- Hydrotherapy, balneotherapy.

Comparative characteristic between experimental and
control program

The two physiotherapeutic methods used in the researche are
different in their duration of treatment, structure, and included
physiotherapeutic tools. The comparison between EC and CG is shown
in Table 3.

Table 3. Comparative characteristics between experimental and control
methods

Indicators Specialized Routine
physiotherapeutic physical
methodology (SPTM) therapy

Duration of treatment during in- 40 min 30 min

hospital stay

Home exersice One month No

patient education instructions for the | Written Oral

proper implementation of everyday

activities.

Physical therapy exersices PNF tehniques, Active movements
functionally-oriented verticalization,
physical therapy, wallking program.
Exercises of activities of
daily living.
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3. Statistical methods

The coding, input and analysis of the surveyed data were
performed with the SPSS (Statistical Package for Social Sciences)
version 19.0 for the Windows operating system. Used:

- Frequency analysis - for characterization of the contingent by
number, using the X2 Pearson criterion with a level of significance p
<0.05 for comparing the distribution of the variables;

- Comparison of Student's t-criterion distribution in dependent
and independent samples for parametric variables with significance of p
<0.05;

- Pearson's X2 frequency distribution criterion and Fisher's exact
test for comparing variables from independent samples;

- The Mann-Whitney U criterion for determining the significance
of differences between groups;

- Wilcoxon Nonparametric Test to compare two related samples

and to determine whether they have the same distribution.
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Results and Discussions

The presented own results provide an opportunity to analyze the
early and late effects of applied physiotherapy. For this purpose, follow-
up of different indicators was performed on the first day after the
operation, on the day of discharge and one month after surgery.

Effect of physiotherapy on muscle strength and
mobility of the lumbar part of the spine

The effect of physiotherapy on muscle strength and mobiliti is
assessed by observing Stable muscular endurance and Spine Mobility,
(Modified Krauss Weber's Test).

1. Effect of physiotherapy on static muscle endurance

For the assessment of muscle strength, four positions were used
to check on: abdominal muscles, lower back muscles, lower abdominal
muscles and psoas muscle.

The results of follow-up indicators in patients after spinal surgery
in the early postoperative period and the significance of changes in the
course of treatment in EG and CG are presented in Table 4.

There are no statistically significant differences in basic data
between the two groups, but it is noticeable that the indicators are low,
which is expected due to the clinical intervention as well as the mean age
of the patients. These data are similar to those of Rissanen A (2004),
reporting that patients with back pain have lower muscular indurance for
the abdominal and back muscles, than healthy people.

The significant positive effect of the first month post-surgery in
patients with EG is shown in Figure 2, where the dynamics of the growth
between the two groups and the significance of the changes between the
two groups is presented.

A number of authors place the main purpose of physiotherapy in
disc herniated patients, namely to strengthen the muscles stabilizers of
the spine [Todorov T, 2014; Danielsen, M, 2000; Noonan M, 2005].
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Taking into account the peculiarities of the early postoperative
period such as the presence of wound, pain, stiffness, fear and instability,
it is of particular importance to use stabilizing abdominal exercises and
exercises to stabilize the lumbar plexus from a baseline.

Table 4. Changes in muscle strength at EG and CG before and after
treatment

First discharge 1 month
Muscle groups (sec) clay _ _
X;+SD: X5 #SD: X3+SDs

EG 9.1+4.3 16.846.8***  33.4+5.4***
CG 9.8+3.2 13.9+4.7%*  25.0+3.3%*

Abdominal muscles P 0.541 0.081 0.000

EG 9.3#4.2 16.8+6.5***  32.9+7.2%**
CG 8.6%5.0 12.7+£3.2%*  25.2+3.9%*

Lower Back Muscles p 0.543 0.008 0.000

EG 15545 24.4+6.9** 38.7+5.9***
CG 16.2#5.5 20.6+5.5*** 31.8+3.7***

Lower Abdominal Muscles and P 0.818 0.032 0.000

left Psoas

EG 15.3+55 24.9£7.6*** 39,4458
CG 15.0#5.2 20.1+6.0*** 30,7+3,5***

Lower Abdominal Muscles and 0.868 0.012 0.000

right Psoas

X3, X3, X3 - average values for the three tests; SD1,2,3- standard deviations of the

indicators for the three tests; EG - experimental group (n = 60); CG - control group (n = 20);
*** n <0.001 - significant differences from baseline values determined by Student t-test for
dependent and independent samples; P - significant differences between the two groups

The specialized physiotherapeutic methodology includes
exercises for strengthening abdominal muscles as its optimal functioning
contributes to the correct position of the pelvis [Kasukawa Y, 2017] and
leads to stability in the lumbar region. Abdominal drawing-in maneuver
(ADIM) has also been applied by M Noonan (2005) during the first phase
of recovery after spinal surgery. Increased abdominal pressure leads to
more effective lumbar stability. We apply this maneuver as an exercise
number one of the exercises described in the Guideline for strengthening
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the abdominal muscles, which, in our view and by other authors Seong P
et al. (2013), is appropriate for improving muscle strength and endurance.

Odifference 1 Mdifference 2 Odifference3
EX 13
EX 13

*F

FEF FEE
o % e FEF e FEF

Abdominal muscles Lower Back Muscles Lower Abdominal Lower Abdominal
Muscles and left Muscles and right

Psoas Psoas
muscle group

Figure 2. Dynamics in the increments of static muscle endurance between EG and CG in
the three studies, ** p <0.01, *** p <0.001 - statistical significance of the differences
between the two groups determined by Student t - test for independent samples

We believe that the use of these exercises together with the use
of bilateral PNF- tehniques leads to improved motor control, indirectly
helping to strengthen body muscles and reduce the pain in the lumbar
region. We used exercises with lifting the hips and exercises for
improving the strength and endurance of the law back extendors, which,
according to other authors [Sorensen B, 2001; Pashkunova Yu, 2014;
Popov H, 2002] provides for better lumbar spinal column stabilization
when standing, bending forward, and reducing the risk of lumbar pain.
The muscle enhancement exercises used by our lumbar force stabilizers
are effective in the presence of painful symptoms (acute or chronic)
[Berid R, 2006].

2. Effect of physiotherapy on mobility of the spine

To evaluate the spine mobility, three of the positions of the
Krauss-Weber test were used: bending forward, left and right side
bending. The results of the measured indicators, which objectively reflect
the changes in the spine mobility of the patients in the two groups after
spinal surgery in the early postoperative period, as well as the
significance of the changes in the course of treatment are presented in
Table 5.
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Table 5. Changes in spine motility in the EG and CG during treatment

discharge 1 month
Indicators (sm) X, +SD; X3+SD;
EG 61.7+£8.9%** 54.4+9.5%**
forward CG 61.2+7.7%** 56.8+£8.1***
P 0.825 0.315
EG 10.242. 7%+ 12.542 5+
left CG 10.442 1%+ 11.842. 1%
P 0.687 0.269
EG 10.542.9%** 12.742.6%**
right CG 10.5£2.1%** 11.942.2%**
P 0.935 0.240

X, X 3 - average values for the two tests; SD2,3 - standard deviations of the indicators for

the two tests; EG - experimental group; KG - control group; *** p <0.001 - significant
differences from baseline values determined by Student t-test for dependent and
independent samples; P - significance of differences between the two groups

There were no significant differences in initial and final data
between control and experimental groups. However, in the intragroup
analysis, a statistically significant improvement was found for all
monitored spine mobility versus initial data. There is a tendency for a
greater improvement in mobility in EG at lateral bendings (left side
gradient by 0.9 cm, right lateral slope of 0.8 cm). The most important are
the changes in bending forward, where one month after surgery, patients
from EG have an average of 2.4 cm better than the CG score. This
tendency is also observed in the lateral bendings (0,7 cm - left and 0,8
cm - for right).

Effect of physiotherapy on pain

The impact of physiotherapy on the perception of pain is assessed
by the visual analogue scale (VAS) and the Oswestry Index (ODI) for the
impact of pain on daily activities.

1. Effect of physiotherapy on pain, assessed by VAS
The results of follow-up in patients after spinal surgery in the early
post-operative period of the experimental and control group as well as the
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significance of changes in the course of treatment are presented in Table
6.

Table 6. Changes in pain symptom, visualized by visual analog scale in
the EG and CG during treatment

First day discharge 1 month
Indicators (nyHkTa) X,+SD: X, +SD2 X34SDs
EG 42+1 2.8£ 1.1 % 1£0.8%*
VAS CG 43+%1 2.9+1.06*** 1.8 £ 0.7 ***
p 0.738 0.763 0.000

}_§1| }_iz, ig - average values for the three tests; SD1,2,3 - standard deviations of the
indicator for the three tests; EG - experimental group (n = 60); KG - control group (n = 20);
*** n <0.001 - significant differences from baseline values determined by Student t-test for
dependent and independent samples; P - significance of differences between the two
roups

oo There were no statistically significant differences in initial data
between the two groups. In the case of the intragroup analysis, there was
a significant decrease in all patients at the time of discharge, compared
with the baseline values, on average by 1.4 points. Significant decreases
were also observed one month after the operation compared to the
baseline values by 3.2 points for EG and 2.3 points for CG. Statistically
significant changes between groups were observed only in the last study,
with the pain in the experimental group decreasing by 0.8 points. One
month after surgery, the pain in CG was 1.8 + 0.7 while in the EG it was
significantly less than 1 + 0.8 (p <0.001).

We consider that these results are achieved due to the approach
we use in the specialized exercise program, which includes means for
better motor control of body muscles.

2. Effect of physiotherapy on pain in a daily life activities.

The Oswestry Index is an extremely important tool used to
measure the functional limitations of patients with lumbar pain. Higher
values mean that there is greater dysfunction. The values are shown in
Table 7.
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The distribution of patients in both groups according to the
degree of functional limitation, according to the Oswesrty test at the
beginning and at the end of the study, is shown in Figure 3.

Table 7. Pain changes according to the Oswestry index in the EG and
CG during treatment

First day discharge 1 month
Indicators _ _
X1y SD: Xz +SD> X3 +SDs
EG 25.6 +6.2 17.6 £ 5.6*** 6.8 + 3.9***
Overall CG 26.2+5.8 19.4+ 4.6%* 12.8 + 3.8%**
p 0.713 0.190 0.000
ii‘ iz‘ }_(3_

average values for the three tests; SD1,2,3 - standard deviations of the
indicators for the three tests; EG - experimental group (n = 60); CG - control group (n = 20);
*** n <0.001 - significant differences from baseline values determined by Student t-test for
dependent and independent samples; P significance of the differences between the two
groups

The mean values of each of the ten indicators according to the
Oswesrty test for all three studies are shown in Table 8.

According to the data from the initial study there is no significant
difference in the distribution between the two groups. The relative share
of patients with minimal functional limitation increases in individual
studies while reducing the number of patients with moderate and severe
functional limitations. One month after the operation, 76.7% of patients
with EG had mild and 23.3% had moderate functional limitations. In the
CG, the percentage of the moderate limitation is 65%, followed by 25%
light constraints.
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Figure 3. Results of changes in pain symptomatology, according to the Oswestry test at the
start of the study, at discharge and 1 month after surgery in both study groups; *** p <0.001
frequency analysis - to characterize the contingent with number and relative share, using
the Pearson x2 criterion with significance level p <0.05 for comparing the distribution of the
variables
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Table 8. Changes in pain symptom, according to the Oswestry index in
EG and CG during treatment

First day discharge 1 month
Indicators v v
X1.qp, X2.5p, X3 +SDs

Eg 3.13+1.2 1.7+£1.1%%* 0.5£0.7%**
Pain intensity CG 3.3+¥1.0 2.2+0. 7%+ 1.5+0.8**

P 0.637 0.032 0.000

EG 2.6+0.9 1.7+0.9%** 0.4£0.6***
Personal care CG 2.8+0.9 2.2+£1.0%* 1.5+0.8***

P 0.595 0.075 0.000

EG 3.9+1.0 3.5 1%+ 2,241 2%+
Lifting CG 3.9+0.8 3.5+£1.1** 2.5£0.9%**

P 0.306 0.949 0.214

EG 3.1+15 2.4+1 2%+ 0.8+0.8***
Walking CG 2.9+1.2 2.2+0.9** 1.5+0.8***

P 0.591 0.531 0.001

EG 2.3+1.6 1.541.3%* 0.5+0.7***
Sitting CG 2.6x£1.7 1.8+1.4*%** 1.3+1.3**

P 0.553 0.445 0.006

EG 2.9+1.1 1.9+1.1%** 0.7£0.6***
Standing CG 2.9+1.2 2.0£0.9%** 1.4+0.8***

P 0.768 0.768 0.001

EG 2.1+1.5 1.1+1.2%** 0.3£0.7%**
Sleeping CG 2.1+1.4 1.2+0.9*** 0.7£0.7%**

P 0.946 0.500 0.009

EG 3.1+1.2 2.2£1.2 0.8+£1.0
Social live CG 3.1+1.1 2.3£0.9 1.6+0.9

p 0.785 0.764 0.003

EG 2.6+1.1 1.9+1.0 0.7+£0.6
travelling CG 2.8+1.0 1.9+0.6 1.1+0.8

p 0.482 0.897 0.051
Xi, xz, XS - average values for the three tests; SD1,2,3 - standard deviations of the

indicators for the three tests; EG - experimental group; KG - control group; ** p <0.01, *** p
<0.001 - Significant differences from baseline values determined by the Mann-Whitney
Independent and Wilsoxon Test for Dependent Samples; P significance of the differences
between the two groups

We believe that certain daily limitations will continue to be taken
into account for longer periods of observation, as O. Hakkinen (2017)
reports that in a one-year follow-up, still 25% of patients have moderate
functional constraints. Two years after surgery, moderate limitations were
observed at 20% [Silverplats K, 2010; Ahsan M et al., 2017]. In another
pilot study, T. Oktenoglu (2010) reported a significant improvement in
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pain relief (VAS) and functional limitations (ODI) scores in patients after
spinal surgery, followed two years later.

Effect of the physiotherapy on the functional body
transfers

To measure the effect of physiotherapy on the ability to move the
body, were used two measurements: the time required to move from lying
on the back to a sitting position, and to perform standing up from chair,
walking, and turning back to a sitting position, objectively performed by
the TUG test. The investigations were done on the first day after surgery,
on the day of discharge and one month after surgery.

1. Effect of the physiotherapy on the transfere from lying in

supine to siting position

The mean values of the results of the three examinations for the
control and experimental group as well as the significance of the
differences between the groups are shown in Table 9.

Table 9. Changes in the possibilities to do the transfer in the EG and
CG during treatment

First day discharge 1 month
Indicators _
X, +3SD; X5 +3D> X4 +SDs
transfer Elr 9.1+2.1 6.3+1.5%* 4.1+0.6%**
(sec) Kr 9.5+1.7 7.5%1.1%* 5.5+0.7***
p 0.438 0.001 0,000

X,, X5, X3 - average values for the three tests; SD1,2,3 - standard deviations of the

indicators for the three tests; EG - experimental group; CG - control group; *** p <0.001 -
significant differences from baseline values determined by Student t - test for dependent
and independent samples; P - significance of differences between the two groups

There is a statistically significant reduction in the time required to
do the transfer in all patients. There is a markedly better result (p <0.001)
for the EG, which is most pronounced in the first month (4.1 sec) from the
beginning of the treatment. When standing up from lying position, the
patient is first trained to do alone left and right side lying. This helps self-
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service, and subsequently - to save the way of standing up to a sitting
leg.

In our methodology, we divide moving the body into the bed of
separate components - turning in the bed from lying on his back to lying
on his side first and then straightning into a sitting position. For learning
the self- turning in the bed, we applied the diagonal models of the PNF
for the scapulae - anterial elevation and posterial depression with
"dynamic reversal" and "stabilizing reversal" techniques. We believe that
they lead to improved motor control, reinforcing the specific muscles
needed to turn from the front to back and vice-versa. Patients learn the
correct performance of a certain movement with a small amplitude but
good control of muscle contractions and retention of a certain posture.

2. Effect of physiotherapy on the possibilities of standing
up, walking and sitting, specified by the TUG test

The mean values of the results of the TUG tests for the control
and experimental group, and the significance of the differences between
groups are shown in Table 10.

Table 10. Changes in straightening, walking and seating opportunities
objectively performed by the TUG test in CG and EG during treatment

First day discharge 1 month
Indicators _
X, +sD, X +SD, X4 +SD;
EG 19.645.2 13.8+3.9%** 9.242. 1%
TUG (sec) CG 19.8+5.0 15.945,2%+* 11.5+3.0%**
p 0.921 0.069 0.000

X, X5, X3 - average values for the three tests; SD1,2,3- standard deviations of the

indicators for the three tests; EG - experimental group; CG - control group; *** p <0.001 -
significant differences from baseline values determined by Student t-test for dependent and
independent samples; P significance of the differences between the two groups

Initial values do not differ in the two groups - an average of 19
seconds is required to perform this combined motion. At the time of
writing the EG improves by 15.9 sec and the CG - by 13.88 sec, but the
difference is not statistically significant. There is a statistical difference
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between the groups in the third study (p = 0.000). The test execution rate
is 8.1 seconds, the EG is 9.2 seconds and the CG is 11.5 seconds.

The Timed Up and Go test evaluates the basic possibilities of
straightening, moving and changing positions by turning. In our
methodology, for improving the patient's ability to move from one position
to another, we paid attention to building functional stability, proper model
of movement and functional direction of the exercises.

Effect of physiotherapy on walking ability

1. Effect of physiotherapy on the walk, specified by the
FGA test
Regarding the possibility of improving walking parameters, there
is very little information in the literature about what deviations are
observed and what is recommended as a recovery approach for these
patients. The gait assessment and advice about walking and returning to
physical activity is a key component of physiotherapeutic intervention
immediately after lumbar surgery [Gilmore S et al., 2016]. We used the
Functional Gait Assessment (FGA) test to evaluate the walk in our study,
with the first measire on the day of discharge and the second - one month
after surgery. The results of the total number of test scores in patients
after spinal surgery in the early postoperative period for the EG and CG,
as well as the significance of changes in the course of treatment, are
presented in Table 11.

Table 11. Total points of the Functional Gate Assessment test for EG and
CG during treatment

Indicators Discharge 1 month
X2.45p, X3 +SD3
FGA (sec EG 14.49+12.78 22.17+£3.14%***
(sec) CG 13.51+1.52 20.49+2.06***
P 0,003 0,049
iz is

- average values for the two tests; SD, 2,3 - standard deviations of the indicators
for both studies; EG - experimental group; CG - control group; *** p <0.001 - significant
differences from baseline values determined by Student t - test for dependent and
independent samples; P - Significant differences between the two groups
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In the initial study, all patients showed low values in the total FGA
score. This is probably due to the fact that the elderly people in the early
postoperative period have reduced overall motor activity, greater mobility
limitations, and difficulties in walking and performing daily activities
[Schmidt C et al., 2017; Kuwahara W et al., 2016]

According to the intragroup analysis, all patients experienced a
significant improvement in walking during the first month after surgery
compared to the initial data. Statistically significant intergroup differences
are present in the gait level surface, gait with pivot turn and walking
backward, with better performance in absolute terms compared to CG

(fig.4).
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Figure 4. Percentage distribution of patients in the final FGA test one month after surgery;
EG - experimental group; CG - control group; *** p <0.001 - Significant change between the
two groups during the course of treatment

The main purpose in EG walking is that emphasis is placed on
focusing the patient's attention on an external target, for example while
walking to look sideways, to pass over a small gbstacle, to stop, and to
go again, to turn around or to go back or with eyes closed. This leads to a
large difference in the percentage distribution of patients between the two
groups in a back-walking study, as well as the possibility of a rapid
change of direction during walking. In the other indicators, patients in EG
also showed better results, although there was no statistically significant
difference. The results show a stable tendency of improving walking in
the specialized physiotherapy group.

31



2. Effect of physiotherapy on walking speed

Walking speed is an important measure of overall patient
assessment. Our study measured the time required to walk a distance of
6 m. The first measurement is done the day after the operation, the
second - on the day of discharge, and the last one is one month after
surgery. The results of the experimental and control groups as well as the
significance of changes in the course of treatment are presented in Table
12.

At the time of discharge, patients have a walking speed of 0.4 m /
sec, which is similar to the values obtained in other studies, regarding the
rate of movement in the hospital period.

Table 12. Changes in 6 m walking speed in EG and CG during treatment

Indicators First day discharge 1 month
X, +SDy X, +SD, X;3+SDs
Er 0.410.1 0.6£0.2%** 0.9+0.2%**
Speed (m/sec) KI 0.440.1 0.5+0.2%* 0.8+0.3***
o] 0.707 0.118 0.002

Xy, Xq, X3 - average values for the three tests; SD1,2,3 - standard deviations of the

indicators for the three tests; EG - experimental group; CG - control group; *** p <0.001 -
significant differences from baseline values determined by Student t - test for dependent
and independent samples; P - significance of differences between the two groups

In patients from EG one month after discharge, the walking
speed is 0.9 m / sec. According to a study by M. Lenardt et al. (2015) 0.9
m / s was observed in healthy 60-year-old patients. J. Perry et al. (1995)
and G. Ostir et al. (2012) report that a rate lower than 0.4 m / sec is used
by home-only patients from 0.4 m / sec to 0.8 m / sec from patients with
some degree of freedom of movement and in others atmosphere, and
over 0.8 m / sec - are independent in their movement for functional
activities and participation in social life. We believe that the speed
attained by the patients in our study is sufficient to be self-serving and to
perform activities not only at home but also outside, such as crossing the
street before the red traffic light is on, getting on the bus before closing
the door and more.
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Effect of physiotherapy on quality of life

Operative treatment of disc herniation or spinal stenosis is
required when there are symptoms such as severe pain or muscle
weakness, which leads to limitations in daily activities and in social
activities and, respectively, the quality of life [Kim H et al., 2018]. In order
to be able to assess the quality of life of patients, we need to cover
different aspects of their condition - physical, emotional, social - as well
as understand to what extent these limitations hinder their everyday lives.

To study the impact of the applied physiotherapeutic program on
the quality of life of patients with stenosis and disc herniation after
decompression surgery in our study, the Quality of Life Questionnaire SF-
36 (the first variation of the test) was used and the results are shown in
Table 13.

In the first study, there were no statistically significant differences
in the results between the two groups. Patients show low scores in each
of the tested parametres, which coincides with other studies that reported
that patients with neuropathic pain had a significantly lower quality of life
than the general population [Meyer-Rosberg K et al., 2001; Kosinski M et
al., 2005; Manca A et al., 2010].

The greatest difference in our patients is observed in the overall
health assessment, followed by improvements in social life, changes in
physical functions, and the limitations to which they lead. We believe that
these significant differences are due to the guidelines we give to the
patients about the constraints that arise from the operation and the
advice on how to overcome them.
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Table 13. Changes in SF-36 test in CG and EG before and after

treatment
before after
Group EG=80 EG=80 CG=20
CG=20
Indicators #1+SDs 2+ SDs
1. Physical functioning EG 46.86+ 14.97 76.67 £ 11.96%**
CG 40.68+12.38 56.70 £ 11.32***
p 0.100 0.000
2. Role limitations due to EG 19.58 £ 26.48  50.83 + 30.17***
physical health CG 11.25+23.61  33.75 + 24.70%*
P 0.215 0.025
3. Role limitations due to EG 4556 +21.2 51.11+19.86
emotional problems CG 4167 +14.81  40.00 +17.44
P 0.450 0.029
EG 46.00 £12.88  72.17 + 13.32***
4. Energy/fatigue CG 47.75 £14.37 61.00 £ 12.63***
p 0.611 0.002
EG 60.80 + 18.64  79.60 £ 10.43***
5. Emotional well-being CG 57.05+16.86 66.80 + 14.69***
p 0.438 0.000
EG 32.92 £18.12 76.88 + 17.35***
6. Social functioning CG 38.75+18.54 56.88 + 11.09***
p 0.219 0.000
EG 57.3+12.44 58.39 £ 14.42
7. Pain CG 51.88 + 16.64 50.63 £ 14.51
p 0.128 0.041
EG 23.17 £16.29 76.00 £ 14.61***
8. General health CG 28.25 £ 20.86 55.00 £ 15.47***
p 0.264 0.000

X; X

2 average values for the two tests; SD1,2, - standard deviations of the indicators
for the two tests; EG - experimental group; CG - control group; *** p <0.001 - significant
differences from baseline values determined by Student t-test for dependent and
independent samples; p - significant intergroup differences
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The statistically significant differences between EG and CG one

month after treatment are shown in Figure 5.
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Figure 5. average values of the indicators for the two groups one month after the operation;
EG - experimental group; CG - control group; *** P <0.001, significant differences from
baseline values determined by Student t - test for dependent and independent samples

Most patients continue to suffer from their health despite the
improvement in disability after surgery. These results show that it is
important to continue with the specific treatment after the spine surgery
and to follow the principles of a healthy lifestyle such as a way of doing
physical activities, weight control, maintaining proper postures during
standing and seating.
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Closure

The thesis is a comprehensive comparative study on the
possibilities of postoperative physiotherapy to influence the functional
deficiency in hospital and outpatient treatment of patients with
degenerative spinal diseases in the lumbar spine. It has been conducted
with modern methods of investigation that allow to assess of the changes
in the parameters studied about: muscle strength, mobility, lumbar spine
pain, functional mobility and ability of changing the position of the body,
as well as quality of life of the patients after applied regular and
specialized physiotherapy.

The presence of a positive change in functional capabilities was
established following the use of specialized physiotherapy in all studied
patients, as opposed to the short-term positive effects of conventional
physiotherapy in control subjects.

The comprehensive and in-depth analysis of the results obtained
gives us reason to claim that the applied specialized physiotherapy,
continued as a home rehabilitation program, has both an immediate and
a long term therapeutic effect. Both methodologies have an early positive
effect. At the end of the study, the application of specialized
phyesiotherapy resulted in the accumulation of the effect achieved in all
measured indicators, whereas the effect of short-term (only during the
hospital stay) usual physiotherapy gradually exhausted.

The dissertation enriches the theoretical and scientific-applied
knowledge in the field of physiotherapy and its influence in the post-
operative period in degenerative spinal diseases in the lumbar spine. The
results obtained suggest that the assayed methodology is suitable for
widespread use in physiotherapeutic practice.
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Conclusions

. The specialized physiotherapeutic method, developed and tested by
us, continued later as a one-month program of home exercises, has a
positive immediate and long term therapeutic effect on muscle
strength, spine mobility, lumbar spine pain, the functional possibilities
for movement and changing the position as well as on the quality of
life of the patients with degenerative spinal diseases in the lumbar
spine after surgery.

. The applied short-term (hospital-only) usual physiotherapeutic method
also has a positive but in absolute value with a lesser impact on the
studied indicators, which is projected through the significant intergroup
differences at the end of the monitored period.

. The differences between the effects of the two comparative
kinesitherapeutic methods are related to the differences in the
duration, the structure and the relevance of the agents involved in the
SPTM applied to the patients in the researche.

. The quality of life in patients with degenerative spinal diseases in the
lumbar spine after surgery in is improved by the use of SPTM
whereas normal physiotherapy has a lesser lasting effect.

. Approved physiotherapeutic methodology shows the need for daily,
home-adapted exercises to achieve long clinical results and improve
the quality of life of patients treated for degenerative spinal diseases
in the lumbar spine.
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Contributions

Contributions with scientific and theoretical character:

1.The study confirms the concept of a possible functional reversal of
impaired motor function in the postoperative period (up to one month) in
degenerative spinal diseases in the lumbar spine by continuous, intense
and decisive physiotherapy.

Contributions with a scientific application character:

2. For the first time in Bulgaria, a specialized physiotherapeutic
program adapted to long-term home use was developed for patients with
degenerative spinal diseases in the lumbar spine, which is based on the
modern principles of neurorehabilitation.

3. The study confirms that the prolonged, intense and purposeful
use of postoperative phusiotherapy contributes to the permanent
functional recovery of motor functions and improves the quality of life of
patients with degenerative spinal diseases in the lumbar spine. The effect
of short-term (only during hospital stay) physiotherapy on functional
motor recovery is temporary and less pronounced at the end of the first
month of onset of physiotherapy.

Contributions with practical character:

4. A practical guide has been developed for the application of a
specialized physiotherapeutic methodology at home for patients treated
for degenerative spinal diseases in the lumbar spine.
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