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Bu calismanin amaci spastik hemiparetik bireylerde Matriks Ritm Terapisi’nin
(MRT) denge ve ylrime parametreleri Uzerine etkisini incelemektir.

Calismaya 20-65 yas araliginda, Modifiye Rankin Skalasina gére <3 ve
Hodkinson Mental Testinden =8 puan alan 30 hemiparetik birey dahil edilmigtir.
Katilimcilar, Bobath yaklagsimi + MRT grubu (Grup 1; n=15) ve kontrol grubu (Grup 2;
n=15) olmak Uzere randomize olarak iki grubu ayriimigtir. Grup 1’in ortalama hemiparezi
suresi 37.30 ay, Grup 2'nin ortalama hemiparezi suresi 38.70 aydir. Katilimcilarda alt
ekstremite kaslarinin spastisite siddeti Modifiye Ashworth Skalasi kullanilarak ve
aktif/pasif eklem hareket acikligi (EHA) gonyometrik dlgiim yapilarak degerlendirilmistir.
Statik denge igin BESTest alt parametrelerinden “Tek Ayak Uzerinde Durma Testi” ve
dinamik denge igin “Sureli Kalk-Yurt Testi” kullaniimistir. Yirimenin spatio-temporal
Ozellikleri ve pelvis kinematigi BTS G-Walk Yuriume Analiz Sistemi® ile
degerlendirilmistir. Tim bireylere Bobath terapisi 60 dk boyunca haftada 3 glin, toplam
4 hafta uygulanmistir. Grup 1’e Bobath terapisine ilave olarak gdvde ve etkilenmis alt
ekstremiteye 60 dk boyunca haftada 3 gun, toplam 4 hafta MRT uygulanmistir.

Tedavi sonrasi dederlendirmede Grup 1’de spastisite siddeti, aktif/pasif EHA,
statik/dinamik denge, yurime hizi ve kadansi, pelvis simetrilerilerinde iyilesme tespit
edilmistir. Grup 2’de tedavi sonrasinda sadece dinamik dengede iyilesme gorulmustur
(p<0.05). Bu galismada gruplar kargilastirildiginda spastisite siddetinde, aktif/pasif diz
fleksiyonu, plantar fleksiyon, pasif dorsifleksiyonu EHA’'da, statik ve dinamik dengede,
yurime hizi ve kadansinda Grup 1 lehine anlamli iyilesmeler tespit edilmigtir (p<0.05).

Calismadan elde ettigimiz sonuglar, Bobath yaklasimina ilave olarak uygulanan
MRT’nin spastik hemiparetik bireylerde alt ekstemite spastisitesi, denge ve yirime
Uzerine daha etkili oldugunu gostermigtir.

Anahtar Kelimeler: Hemiparezi, Spastisite, Matriks Ritm Terapisi, Denge, YlUrime

Bu ¢alisma, PAU Bilimsel Aragtirma Projeleri Koordinasyon Birimi
tarafindan desteklenmistir (Proje No: 2017SABE012).



ABSTRACT

THE EFFECT OF MATRIX RHYTHM THERAPY ON BALANCE AND GAIT
PARAMETERS IN SPASTIC HEMIPARETIC INDIVIDUALS:
RANDOMIZED CONTROLLED STUDY

UNAL, Ayse
PhD Thesis in Physical Therapy and Rehabilitation
Supervisor: Assoc. Prof. Filiz ALTUG

January 2019, 89 pages

The aim of this study was to investigate the effect of Matrix Rhythm Therapy
(MRT) on balance and gait parameters in spastic hemiparetic individuals.

Between 20-65 years, a total of 30 hemiparetic individuals having a score of <3
for Modified Rankin Scale and a score of 28 for Hodkinson Mental Test were included in
this study. Participants were randomly divided into two groups: Bobath therapy + MRT
group (Group 1; n=15) and control group (Group 2; n=15). Mean hemiparesis duration
of Group 1 was 37.30 months and Group 2 was 38.70 months. Spasticity intensity of
lower limb muscles was evaluated by Modified Ashworth Scale (MAS) and the
active/passive range of motion (ROM) was evaluated by goniometric measurements.
“Stand on One Leg Test” which was the one of BESTest sub-parameters was used to
evaluate static balance. Dynamic balance was evaluated by “Timed Get Up & Go” test
which was the one of BESTest sub-parameters. Spatio-temporal characteristics and
pelvic kinematics of gait were evaluated by BTS G-Walk Gait Analysis System®. All
individuals underwent Bobath therapy for a total of 4 weeks, 3 days a week for 60
minutes. In addition to Bobath therapy, MRT was applied to trunk and the affected lower
limb for a total of 4 weeks, 3 days a week for 60 minutes in Group 1.

While spasticity intensity, active/passive ROM, static/dynamic balance, gait
velocity and cadence, and pelvic symmetries were improved in Group 1, just dynamic
balance improved in Group 2, after treatment (p<0.05). When the groups were
compared, significant improvements were observed in spasticity intensity, active/passive
ROM of knee flexion, plantar flexion and passive dorsiflexion, static and dynamic
balance, gait velocity and cadence in favor of Group 1 (p<0.05).

The results obtained from the study showed that Bobath therapy combined with
MRT was more effective on lower limb spasticity, balance and gait in spastic hemiparetic
individuals.

Keywords: Hemiparesis, Spasticity, Matrix Rhythm Therapy, Balance, Gait

This study was supported by Pamukkale University Scientific Research Projects
Coordination Unit through project number 2017SABE012.
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1. GIRiS

Diinya Saglik Orgiitii (DSO), 24 saatten uzun siiren veya élimle sonuglanan,
vaskuler neden diginda gosterilebilir bagka bir nedeni olmayan, hizli gelismis, fokal
bazen de global olarak goérulen serebral fonksiyon bozuklugunu inme olarak
tanimlamaktadir (WEB_1).

inme, vyetiskin yasta goriilen nérolojik hastaliklar arasinda siklik ve énem
acisindan ilk sirada yer alir (Mazzoni ve Rowland 2003). Diinyada 6ztlire sebep olan ciddi
norolojik problemlerden biridir (Polat 2009). Amerika Birlesik Devletleri (ABD) ve diger
bati Ulkelerinde kalp hastaliklari ve kanserden sonra en sik goérulen tglncu, Ulkemizde

ise iskemik kalp hastaligindan sonra ikinci dliim nedeni olarak belirlenmistir (DSO 2015).

inme sonrasinda en sik gorilen klinik tablo hemiparezidir. Hemiparezi, inme
nedeniyle beynin damarsal yapisinda gelisen lezyon sonucu vicudun karsi yarisinda
istemli hareketin azalmasi veya kaybolmasi, duyu bozuklugu ve bu problemlerin sonucu
olarak birgok nérolojik bulgularla seyreden klinik bir tablodur. inme sonrasinda
hemiparetik bireylerde gorulen kas kuvvetinde ve eklem hareket acikliginda azalma, kas
tonusu artisi ve somatosensoriyel bozukluklar gibi nedenler denge ve yuruime

becerilerinde bozulmalara sebep olmaktadir (Geler-Kulcu vd 2009).

Hemiparezi sonrasinda kas tonusunda meydana gelen artis sonucu ortaya ¢ikan
motor kontrol kaybi, anormal hareket paternleri, eklem hareket acikliginda azalma ve
duyusal disfonksiyona bagh olarak etkilenen ekstremiteye aktarilan yukte azalma gibi
problemler meydana gelir (Mauritz 2004). Yogun rehabilitasyon programlari
uygulanmasina ragmen bu bozukluklar, hemiparetik bireylerin cogunda kalici denge ve

yUruyus problemlerine neden olmaktadir (Polat 2009).

Denge; agirlik merkezinin stabilite sinirlari icerisinde taban ylzeyi uUzerinde
kontroliiniin  saglanabilmesidir. lyi bir denge reaksiyonu igin; lokomotor sistemin,
vestibuler sistemin, duyusal uyaranlar ve gorsel uyaranlarin birbirleriyle uyum igerisinde
olmasi gerekmektedir (Kurt vd 2010).



Yurime oldukga karmasik, tim vicudu iceren, bircok kasin segcici aktivitesini ve
eklemin koordinasyonunu gerektiren bir iglevdir. Néral yapilar, hareket siniri, kuvvet,
iskelet yapilarinin diizeni yirimenin koordinasyonunu etkiler (Patla vd 2002). Yldrime
yetenegdi inmeli hastalarin %80’inde bozulur. Bu hastalarin birgogu yurime yetenegini
tekrar kazanirken %40’ yardim alarak yurur, %60’inin da toplumsal ambulasyonda

limitasyonu vardir (Duncan vd 2005).

Hemiparetik hastalarin yurime rehabilitasyonunda simetriyi saglamak ve yurime
hizini arttirmak amaciyla; Bobath yaklagimi, Brunnstrom yontemi ve Proprioseptif
Noromuskuler Fasilitasyon (PNF) gibi nérofizyolojik yaklagimlar ve konvansiyonel
egzersiz programlariyla birlikte elektrik stimllasyonu, biyo-geribildirim teknikleri ve
ortezleme gibi yardimci metotlardan da yararlanilir (Woolley 2001, Kollen vd 2009, Kurt
vd 2010).

Matriks Ritm Terapisi (MRT) hiicresel diizeyde dokularin hareketliligini saglayan,
matriks sivisini vibrasyonlar ile hareketlendiren eksternal ve dinamik bir yaklasim olarak
geligtiriimis ve gunumuizde Kkliniklerde kullaniimaktadir (Randoll vd 2006). MRT,
vicudumuzdaki saglikli kas hiicrelerinin sahip oldugu, 8-12 Hertz (Hz) araligindaki mikro

vibrasyonlardan yola ¢ikilarak bulunmusgtur.

MRT, hdcresel duzeyde meydana gelen bozukluklara yine hicre temelinde,
amaca yonelik olarak etki edebilen bir tedavi metodu olarak gelistirilmistir. MRT’de
kullanilan vibromasaj cihaz (matriks mobil), dokuda asimetrik basing dagilimi
olusturmakta, pompalama/emme etkisini uyarmakta ve ayni zamanda sinir reseptdrlerini
stimule etmektedir. Matriks mobil kullanimi ile elde edilen mikroskobik, ritmik germeler
(mikro-uzatma) ile dokunun sahip oldugu mikro vibrasyonun ve metabolik slreglerin

normalizasyonu saglanip, hlcreler restore ve stimile edilecektir. Bu, 6zellikle hiza

MRT’nin fizyolojik etkileri arasinda metabolizmanin aktiflestiriimesi, venéz ve
lenfatik geri dénlsUimudnidn hizlandiriimasi, vicudun kendini savunma sisteminin
aktiflestiriimesi, kaslardaki alfa-gama tonusunun normallestiriimesi, kas ve sinir
sisteminin refleks gemberi Gzerinden aktiflestiriimesi, kaslardaki lokal spazmlarin amaca
yonelik bicimde giderilmesi, kaslardaki kontraksiyon kalintilarinin amaca yonelik bir

sekilde ortadan kaldiriimasi sayiimaktadir.

MRT uygulamasi gerek manuel teknikler, gerekse osteopati teknikleri ile kombine
edilerek uygulanmasi son derece basarili sonuclar vermektedir (Randoll vd 2006).

Hemiparetik bireylerde goértlen ylrime bozukluklarinin sebepleri arasinda alt



ekstremitedeki spastisite varli§i énemli bir yer tutmaktadir. MRT’nin fizyolojik etkileri g6z
onlinde bulunduruldugunda alt ekstremite spastisitesi olan hemiparetik hastalarda kas
tonusunda regllasyon saglamak icin alternatif bir ydntem olarak kullaniimasi

mumkudndur.

Spastik kasta MRT’nin sonugclarina dair literatur incelendiginde sadece vaka
raporu seklinde internet haberlerine ulasiimistir. Vaka sayisinin fazla oldugu ve kanit

degeri yuksek calismalar mevcut degildir.

1.1 Amag¢

Bu calismanin amaci, alt ekstremitede spastisitesi olan hemiparetik bireylerde

Matriks Ritm Terapisi uygulamasinin denge ve yiurime karakteristikleri tzerine olan

etkilerini incelemektir.



2. KURAMSAL BILGILER VE LITERATUR TARAMASI

2.1 Beynin kanlanmasi

insan viicudunun en hayati organi olan beyin dokusunu olusturan milyarlarca

hicrenin beslenme ve oksijen ihtiyaci zengin bir vaskuler ag tarafindan karsilanmaktadir.

Beyin, arcus aorta ve dallarindan ayrilan énde iki internal karotid arter, arkada
iki vertebral arter aracilidi ile beslenir. Beynin kanlanmasinin %70’i karotis arter sistemi,
%30’u vertebrobaziller arter sistemi ile saglanmaktadir (Dinger 2000). Serebral
hemisferlerin oksipital lob disinda kalan kisimlarin kan akimini karotis internanin dallari,

serebellum ve beyin sapi ile oksipital lob ve talamusun kan akimini vertebral arter ve

dallari saglar (Snell 2010, Taner 2010).

Anterior

Frontal lob I
Anterior
Optik kiazma kommunikan
arter

Orta :
serebral Anterior

arter serebral arter
Internal

karotid

arter Posterior

kommunikan

Hipofiz arter
Temporal Posterior
lob serebral arter

Baziller arter
Pons

Oksipital
lob

Vertebral arter

Serebellum

Sekil 2.1.1 Willis poligonu (Rohkamm 2004)



On ve arkadaki bu arterler, cesitli anastomozlar yaparak ortada Willis poligonunu
olustururlar. Bu yapida, her iki anterior serebral arterleri anterior kommunikan arter
baglar. internal karotid arterleri de posterior serebral arterlere, posterior kommunikan
arterler baglamaktadir (Scremin 2004). Sekil 2.1.1’de Willis poligonunu olusturan arterler

sematik olarak gosterilmistir.

Akut durumlarda Willis poligonunun olusturdugu primer kollateral dolagim hizli bir
sekilde devreye girerek kan akimini tekrar normal degerlere dondurebilir. Sekonder
kollateral dolagim ise kronik hipoperfiizyona cevap olarak olusur; devreye girmesi zaman
alir. Major serebral arterlerin tikanmasi sirasinda Willis poligonu, kontralateral karotis
arterden ve baziller arterden iskemik alana kan tasiyarak, azalan serebral perflizyonun

dizeltiimesinde rol oynar (Kamigh vd 2012).

Beynin anterior dolasimini karotis arterin ana dallari olan anterior ve orta serebral
arter, posterior dolagsimini ise vertebrobaziller ve posterior serebral arter saglar. Bu
bolgelerdeki inmenin patogenezi, tanisi, tedavisi ve prognozu birbirinden farkhdir.
Serebral kortekste farkli alanlarin farkli fonksiyonlari olmasi nedeniyle; etkilenen
bdlgenin lokalizasyonuna gdre inme sonrasinda gérilen klinik sendromlar da birbirinden
farkhdir.

2.2 Hemiparezi

Hemiparezi; lezyona ugramis beyin hemisferinin karsi tarafindaki alt ve Ust
ekstremitelerde agiga c¢ikan duyusal ve motor kayipla karakterize bir sendromdur
(Lehman vd 1975, Lindsay ve Bonc 1991). Hemiparezi sonucu agiga ¢gikan hareket ve
duyu kaybinin yani sira kognitif problemler, gorsel alan defekti, entellektiel bozukluklar,
konusma bozukluklari gibi gesitli yetersizlikler de beraberinde gorulir (Ishikura 1999,
Otman vd 2001).

Vaskuler veya vaskuler olmayan nedenlerden kaynakli olarak hemiparezi tablosu
gorilebilmektedir (Demir vd 2016). Beyni besleyen damarlarda olugsan hemoraj veya
embolik olaylar vaskuler nedenler arasinda sayilirken, kafa travmasi, beyinde yer
kaplayan olugsumlar (apse, beyin timor, kist vb.), toksik etmenler (alkol, kursun, civa
zehirlenmesi vs.) ve enfeksiyonlar (ensefalit, menenijit, vs.) gibi nedenler vaskuler

olmayan nedenleri olusturmaktadir (Unal 2014).



inmede en ¢ok orta serebral arter etkilenir ve tipik hemiplejik gériinim ortaya
cikar, Ust ekstremitede gorilen paralizi tablosu alt ekstremiteye gére daha belirgindir.
Anterior serebral arter lezyonunda ise paralizi alt ekstremitede daha belirgindir.
Vertebrobaziller sistemdeki inmelerin gorilme siklidi daha az olmakla beraber denge ve
koordinasyon bozukluguna neden olurlar (Sadikoglu 1995). Vaskuler patolojinin beyin
sapinda olmasli halinde ise gapraz sendromlar ortaya c¢ikar, ipsilateral kranial sinir

paralizisi ile kontralateral hemiparezi ya da hemipleji tablosu geligir (Fix 2007).

2.2.1 Epidemiyoloji

Hemiparezi, yasla birlikte gorulme sikliginin artmasi ve mortalite riskinin yuksek
olmasindan dolayi tum dinyaca ciddi noérolojik problemlerden biri olarak kabul edilir
(Polat 2009). ABD ve diger bati tlkelerinde kalp hastaliklari ve kanserden sonra en sik

gorulen Uguncu 6lum nedeni olarak sayllmaktadir.

Ulkemizde ise vaskiler problemler nedeniyle meydana gelen élimlerin %45.5'i
iskemik kalp hastaligindan, %24.3'G serebrovaskuler hastaliktan kaynaklanmaktadir
(DSO 2015).

Gelismis Ulkelerde inmenin yillik insidansi 100-200/100.000 arasindadir. Ayrica
tim dudnyada inmeli bireylerin %85’inin az gelismis veya gelismekte olan Ulkelerden
oldugu bildirilmigtir (DSO 2015).

Kaynaklarda Turkiye’'deki inme sikhgi ile ilgili detayh veri bulunmamaktadir. 2010
yili Tirkiye istatistik Kurumu (TUIK) 2010 yili saglik arastirmasina gére hekim tarafindan
tani konulmus inme sikligi 15 yas Uzeri erkeklerde yizde 1.2, kadinlarda yuzde 1 olarak
bildirilmistir (Unal ve Ergér 2013, WEB_3).

2.2.2 Risk faktorleri

Hemiparetik bireyler agisindan risk faktorlerinin  belirlenmesi; hastaligin
onlenmesi, hemipareziye bagli gelisen 6ziriin en aza indiriimesi agisindan énem arz
etmektedir. Bu sayede, hastaligin prognozu tayin edilebilecek ve tekrarlayan ataklarin

olugsmasi 6nlenecektir (O’donnell vd 2010).

Risk faktorleri degistirilebilir, degistirilemez ve potansiyel (kesinlesmemis) risk
faktorleri olmak Gzere Ug gruba ayrilir. Sekil 2.2.2.1’de hemiparezi risk faktorleri sematik

olarak gosterilmistir.



Degistirilemez Degistirilebilir Potansiyel (kesinlesmemisg)
risk faktorleri risk faktorleri risk faktorleri
Genetik ozellik Hipertansiyon Alkol kullanimi
Yas Sigara Migren
Cinsiyet Kalp hastaliklari Uyku-apne sendromu
Irk Hiperlipidemi Hiperhomosisteinemi
QOrak hacreli anemi Lipoprotein (a) yuksekligi
Asemptomatik karotis stenozu Hiperkoagilopati
Fiziksel inaktivite llag kullanimi ve bagimlilig
Oberzite
Postmenapozal hormon tedavisi
Diyet ve kotu beslenme

Sekil 2.2.2.1 Hemiparezi risk faktorleri (O’donnell vd 2010)

2.3 Patogenez

inme iskemik ve hemoraijik olmak tizere iki major alt grupta siniflandiriimaktadir.
Bunlar altta yatan patofizyolojik mekanizmaya goére; emboli, tromboz veya
hipoperflizyona bagli gelisen iskemik inme ve subaraknoid veya intraserebral kanamaya
bagl gelisen hemorajik inmedir (Sekil 2.3.1). inmelerin yaklasik %80’i iskemik kaynakIi,
%20’si ise hemorajik nedenlidir (Ata 2014).

iskemik inme (Serebral enfarkt)

* Bliyiik arter aterosklerozu - intraserebral hemoraj
* Kiiciik arter okliizyonu » Subaraknoid hemoraj
» Kardiyoembolizm

* Belirlenen diger nedenlere bagl

* Nedeni bilinemeyen

Sekil 2.3.1 inmenin siniflandiriimasi (Ata 2014)

Patofizyolojik olarak hemorajik inme ile iskemik inmenin meydana getirdigi hasar
farkli mekanizmalar Uzerinden gergeklesmektedir. Akut iskemik olaylarda merkezde

iskeminin en fazla etkiledigi bir alan vardir. Bu alanin etrafinda enerji metabolizmasi



bozulan ancak geri doénidsimsiz hicre 6limdnin henldz baslamadigi bir bolge
bulunmaktadir. Elektriksel olarak sessiz olan ancak yasamini surdiren bu beyin boélgesi
iskemik penumbra alani olarak isimlendirilir. Lokal kan akiminda azalma devam ederse,
bu bdlgede apopitoz gerceklesir. Akut iskemik inmede tedavi yaklagiminda birinci hedef
iskemik penumbra alanidir ve bu bdlge mumkin oldugunca korunmaya c¢alisilarak

azalan kanlanmanin duzenlenmesi saglanir (Ramos-Cabrer vd 2011).

Hemorajik inmede ise primer hasarin nedeni hematomun olusturdugu Kkitle
etkisidir. Kanin ventrikuler sisteme girmesiyle ve serebrospinal sivi dolagiminin
bozulmasiyla birlikte hematom alani genigleyebilir. Hematomun olusturdugu kitle etkisi,
serebral 6dem ve hidrosefaliye bagl olarak intrakraniyal basing artisina neden olur.
Ayrica hematomun damarlara baski yapmasi sonucu iskemi olur, apopitoz ve nekroz ile

sonugclanir (Yalgin 2018).

2.4 Hemipareziye Eslik Eden Fonksiyonel Problemler

Hemiparetik bireylerde gorulen bozulmus denge, asimetrik durus ve anormal
yurime paterni, bireylerin gunlik yasam aktivitelerini en fazla kisitlayan fonksiyonel
problemler arasinda sayilmaktadir. Bununla birlikte kognitif problemler, artmis kas
tonusu, postural kontrol mekanizmasinda bozukluklar, agirlik aktarma mekanizmasinda
yetersizlik, eklem kontraktirleri, duyu ve propriosepsiyon kayiplari ve kas zayifliklari gibi

nedenler bireyin fonksiyonel yetersizligini daha da artirmaktadir (Demir 2016).

2.5 Denge

Denge, sabit ayakta dururken ve hareket halinde yer cekimi merkezini destek
ylzeyi Uzerinde tutabilmek veya yer degistirebilmek icin gelistirilen postiral adaptasyon
olarak tanimlanmaktadir (Karaduman vd 2014). Denge, dik postiri elde edebilmek igin
cevreden alinan duyusal uyarilarin algilanmasi, dizenlenmesi ve Ust merkezlerde
islenmesi sonucunda planlanan hareketin yapiimasi ile iligkili karmasik bir yapidir
(Winter 1995, Karatas 2003).

Denge yetenegi, kognitif ve muskuloskeletal sistemler ile Ust seviye noral
dongulerin senkronize galismasiyla gergeklestiriimektedir. Ayrica Ust seviyedeki néral
sistem; yapilmasi istenen bir is ve bu isi gerceklestirme sirasinda gevresel faktorlerden
de etkilenmektedir (Burton 2013).



2.5.1 Hemiparetik bireylerde denge

Hemiparezi sonrasinda flask dénemde refleks mekanizmalarda bozukluklar ve
kas tonusunda azalmalar gérulir. Flask dénemin ardindan néral famktorler ve néral
olmayan faktérlerin etkisiyle kas tonusu artmaya baslar ve spastisite yerlesir. Hastalarda,
destek ylizeyini degistirmeden agirlik merkezinin stabilite sinirlari icerisinde kalmasini
saglayan postlral stratejiler veya buyilk kuvvetler karsisinda adim alma reaksiyonu
sayesinde dengenin korunmasini saglayan otomatik postiral cevaplar ge¢ ortaya ¢ikar.
Olusan gecikme kas aktivitesindeki yavas artisa veya zaman mesafe koordinasyon

sinerjilerindeki degisikliklere baglanmaktadir (Karaduman vd 2014).

Hemiparetik bireylerde etkilenmis alt ekstremitede istemli kas kontrollnin
bozulmasi, kas tonusunun artmasi, kas kuvvet kaybina bagli eklem hareket agikhginin
azalmasi, servikotorakal ve torakolumbal mobilite ve ayak bilegi mobilitesinin azalmasi,
destek yuzeyinde degisiklikler ve agri da mekanik kisitlamalara yol acarak denge

problemlerine neden olabilmektedir (Teasell ve Husein 2016).

2.6 Yurime

Yurime, uygun postural kontrol saglanarak istenen yone bacak, govde ve kollarin
ritmik ve koordineli bir sekilde hareketiyle vicudun ilerletimesi olarak tanimlanan
karmasik bir aktivitedir. Bir tarafta topugun ard arda iki defa yere degmesi arasindaki

sure yurime doéngusu olarak tanimlanir (Zhang vd 2018).

Normal ylrume dénglsu, ayagin yerle temas ettigi durus fazi ve ayagin yerle
temasinin kesildigi sallanma fazi olmak Uzere iki fazda incelenir. Yetigkin bir bireyde

normal ytrime déngusinin %60’ in1 durus fazi ve %40’in1 sallanma fazi olusturmaktadir.

Durus ve sallanma fazi da kendi iginde alt fazlara ayrilir. Durus fazi; ilk temas,
yuklenme cevabl, orta durus, son durus ve sallanma 6ncesi olmak Uzere 5 alt fazdan
olusur. Sallanma fazi ise ilk sallanma, orta sallanma ve son sallanma olarak 3 alt fazda
incelenir (Perry ve Burnfield 2010) (Sekil 2.6.1).

Pelvik rotasyon, basma fazindaki diz fleksiyonu, lateral pelvik tilt, kalca
adduksiyonu, ayak bilegi plantar fleksiyonu ve genu valgum ylrimenin belirleyici
dgeleridir (Patton 2001). Ozellikle cift destek periyodundayken pelvik rotasyon sayesinde

6ne atilan adimin uzunlugu artarak harcanan enerji azalir ve agirlik merkezinin
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vertikaldeki hareketi azalmis olur. Lateral pelvik tilt sayesinde pelvis, sallanma fazi yapan
tarafta 5%lik asagi yonde tilt yapar. Boylece, agirlik merkezi 0.5 cm azaltiimis olur. Durus
fazinda yapilan diz fleksiyonu ile bacak uzunlugu azaltilarak orta durus fazinda agirlik
merkezi 1 cm alcaltiimis olur. Ayak bilegi plantar fleksiyonu ile itmenin yapilmasi
saglanarak agirlik merkezi ylkseltilir. Kalgca adduksiyonu ve genu valgum sayesinde ise
agirhik merkezinin yer degistirmesi sinirlanir ve adim genigligi normal sinirlarda tutulur
(Sarica vd 2014).

Topuk vurusu Yuklenme cevabi Orta durug Son durug E sg::z:; F ilk & orta G Son sallanma
{ilk temas) (ilk temas) (Topuk kalkigi) (Topuk sallanma
kalkigi)
p—— fmME —F
[ Durug Fazi (%:80) s N | Sallanma Fazi (3:40)
Yirume dongiisii
| Giftdestek | Tek destek Gift destek | Tek destek
&
e (%40) (%10) (%40)

Sekil 2.6.1 YUrimenin durus ve sallanma fazlari (WEB_4)

Vicudun uzaydaki hareketi ile ilgili gdvdenin, alt ve Ust ekstremitenin ¢ plandaki
acl ve hizlarinin sayisal olarak kaydedilmesi, yurumenin kinematik 6zellikleri olarak
tanimlanir.  YUrimenin kinematik &zellikleri; eklem hareketleri, zamansal (temporal)
degiskenler ve uzaysal (spatial) degiskenler olarak (¢ alt grupta incelenir:

-Eklem hareketleri; 6zellikle pelvisin rotasyonel ve translasyonel hareketlerinin
incelenmesidir.

-Zamansal (temporal) degiskenler; durus fazi slresi, sallanma fazi suresi, tek
adim suresi, ¢ift adim suresi, tek destek periyodu suresi, ¢ift destek periyodu suresi ve
yurume hizidir.

-Uzaysal (spatial) degiskenler; adim uzunlugu, ¢ift adim uzunlugu ve adim
genigligidir (Epler 1994).

Yurimenin kinetik &zellikleri  belirlenirken hareketi olusturan kuvvetler

incelenmektedir. Yirime sirasinda ekleme binen i¢ ve dig kaynakli kuvvetler (tork),
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ekleme etki eden kuwvvetlerin déndirme potansiyeli (eklem momenti) ve ylrime
sirasinda elektrotlar yardimiyla kas aktivitesinin kaydedilmesi (elektromyografik

Olgumler) yarimenin kinetik 6zelliklerindendir (Sarica vd 2014).

2.6.1 Hemiparetik bireylerde yiriime bozukluklari

Hemiparetik bireylerde ortaya c¢ikan sensoriyel sistemdeki ve motor
hareketlerdeki bozulmanin siddetine bagl olarak yurime paternlerinde kalici bozukluklar
meydana gelmektedir. inmeli hastalarda olugan yiiriime paterni varolan yetersizlikler ve
bu yetersizliklere karsi gelistirilien kompansatuar mekanizmalarla olusturulan asimetrik

bir yirime déngusudir (Krasovsky ve Levin 2010).

Hemiparetik bireylerde kas-iskelet sistemi tek tarafli tutulumu olmasina ragmen;
yurime paternindeki degisiklikler sadece etkilenen ekstremitede degil ayni zamanda
etkilenmeyen ekstremitede de gorulmektedir. Etkilenen alt ekstremitede destek
yuzeyinin genislemesi, adim uzunlugunun artmasi, adim alma suresinde uzama, yurime
hizinda ve kadansinda azalma gorilmektedir. Ayrica etkilenmeyen alt ekstremitede
durus fazinin arttigi ve sallanma fazinin azaldigi goérulmektedir. Etkilenen ve

etkilenmeyen ekstremitede ¢ift destek periyodu uzamaktadir (Eser vd 2004).

Hemiparetik bireylerde goérulen yurime bozukluklarinin nedenlerini kas
kuvvetinin ve eklem hareket acgikliginin azalmasi, somatosensoriyal bozukluklar,
postiral kontrol mekanizmasi ve dengenin bozulmasi ve spastisite olmak Uzere 4 ana

baslik altinda toplamak mumkundur (Cavlak vd 2018a).

2.6.1.1 Kas kuvvetinin ve eklem hareket agikliginin azalmasi

Hemiparetik bireylerde hem etkilenmis hem de etkilenmemis tarafta kas
kuvvetinde kayiplar gortlmektedir. Hemiparetiklerde motor Uniteleri aktive etmek igin
gereken kapasitede, fonksiyonel motor Unite sayisinda ve motor Unite atesleme
hizindaki azalma kas kuvvetinin azalmasindan sorumludur (Andrews ve Bohannon
2000). Ayrica hemiparezi sonrasi yapilan kas biyopsilerinin histokimyasal analizi
sonucunda Tip | liflerin ylizdesinde artis ve Tip Il kas liflerinde segici atrofi oldugu
gorulmustur. Yapilan radyolojik goruntulemelerde, kronik hemiparetik bireylerin etkilenen
ekstremitelerinde yagsiz doku kutlesinde azalma ve intramuskuler yag birikiminde artma

oldugu tespit edilmistir (Ryan vd 2002).
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Yurime sirasinda kalga-diz fleksiyon acgisinin azalmasi ve yetersiz dorsifleksiyon
hareketi ayagin yerden kalkmasini etkilemektedir. Bu durumun sonucu olarak yiriime
sirasinda parmaklarin surtuklenmesi ve sallanma fazi boyunca kompansatuar olarak
geligtirilen pelvik elevasyon ile beraber sirkumdiksiyon ydriylst ortaya cikar
(Campanini vd 2013).

2.6.1.2 Somatosensoriyal bozukluklar

Hemiparezi sonrasinda ylzeyel (hafif dokunma, agri, 1s1), derin (propriosepsiyon,
vibrasyon, taban alti basing) ve kortikal (steregnozis, iki nokta ayirimi) duyularda tam
veya kismi hasar olusabilir. Yurtyls bozuklugu nedeniyle degerlendirilen hemiparetik
bireylerin cogunda propriyosepsiyon duyusunda kayip gorilmektedir (Edmans 2011).
Hastalarin yaklasik %36-54’Unde degisen derecelerde eklem pozisyon hissi kaybi
mevcuttur. Bununla birlikte dokunma duyusunun ayriminda, isitme ve gérme duyularinda
bozukluklar gorilir. On ayaktaki yiizeyel duyu kaybi ve taban alti basing duyusunun
etkilenmesi, hastalarin oturmadan ayaga kalkma ve yurUme aktivitelerinde problemler

yasamalarina neden olmaktadir (Tyson vd 2008).

Hemiparetik bireylerde duyusal fonksiyonlardaki bozulmayla iliskili olarak gorulen
etkilenen bacaktaki yiklenme kaybi hem dengeyi hem de yurimeyi etkilemektedir (Pohl
vd 2002). Hastalar vertikal pozisyondaki aktiviteleri etkilenmeyen tarafa daha fazla agirhk
vererek gercgeklestirir. Etkilenen ekstremitede olugan yuklenme kaybi sonucu gérulen
agirhk aktarma asimetrisi denge bozukluguna ve ylrlyls problemlerine neden
olmaktadir (Dobkin 2005, Chu vd 2014).

Duyusal bozukluklarin bir digeri de hastanin hasta tarafini ihmal sendromudur.
Unilateral tarafli ihmal sendromu olan hastalarda, postural kontroli gergeklestiren
fonksiyonlardaki bozukluklar nedeniyle yurlyUs sirasinda postiral yetersizlikler gorular.
Ozellikle ihmale yol agcan sag hemisfer lezyonlarinda yiriylsin iyilesmesinin daha

yavas oldugu tespit edilmistir (Hendrickson vd 2014).

2.6.1.3 Postiiral kontrol mekanizmasinin bozulmasi

Postural stabilite; statik dengeyi devam ettirebilme, minimal postiral salinimlarla
beraber dinamik dengeyi koruma ve destek yuzeyi Uzerinde gravite merkezini
koruyabilme olarak tanimlanir (De Quervain vd 1996). Somatosensoriyel sistemden,

gorsel ve vestibuler sistemlerden gelen azalmig uyari, gelen uyarilarin santral sinir
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sistemi (SSS) tarafindan dogru islenememesi ve anormal kas tonusu, hemiparetik
bireylerde anormal postiral yanitlara neden olmaktadir (Peterka 2002). Hemiparetik
bireylerde birden fazla duyusal mekanizmada bozukluk oldugundan santral mekanizma
da bu duruma adapte olmakta zorluk g¢eker. Bunun sonucunda azalmis ve yetersiz

postiral yanitlar ortaya ¢ikar ve denge bozulur.

2.6.1.4 Spastisite

Yunanca spasticus (¢ekmek) kelimesinden tiretilmis olan spastisite terimi ilk kez
Good tarafindan 1829’da kullaniimistir (Pandyan vd 2005). En ¢ok kabul géren spastisite
tanimina gore; tonik germe reflekslerindeki (kas tonusundaki) hiza bagh artisla
karakterize motor bir bozukluk ve germe refleksinin asiri uyariimasi sonucu tendon
cevabinin arttigi pozitif bir Gst motor néron bulgusudur (Lance 1980). Avrupa Spastisite
Calisma Grubu tarafindan “lst motor néron lezyonu sonucu, kaslarin istemsiz olarak
aralikli veya daimi aktivasyonu seklinde kendini gosteren, sensorimotor kontrol
bozuklugu” olarak tanimlanmistir (Burridge vd 2009, Thompson vd 2005).

Spastisite, hemiparetik bireylerde yaygin olarak gériilen semptomlardan birisidir.
Spastisiteden kaynaklanan yapisal ve fonksiyonel degisimler diger vicut fonksiyonlarini
oldugu gibi ylrumeyi de olumsuz etkilemektedir (Mirbagheri vd 2007). Spastisite
meydana geldiginde; kas dokusu igerisindeki titin proteininin dzelliklerindeki degisiklikler,
ekstraselller matriks ve kollajen yogunlugu artisina bagh olusan fibrotik degisiklikler
pasif kas sertligine neden olmaktadir (Lieber vd 2004). Ko-kontraksiyon sirasinda
baglanan aktin-myozin capraz kdpri sayisindaki artis ise kas lifi atrofisi ve kas lifi
degisimi ile aktif kas sertliginde artisa neden olmaktadir. Bu adaptasyonlardan dolayi,
spastik kas germeye direng géstermektedir. Kasin tiksotrofik 6zelligine baglh olarak kasin
kisalmasi ve hareketsizligiyle intraseliler sivi hareketinde de azalma olur (Dietz ve
Sinkjaer 2007).

Spastisitenin ydrlylse etkisini aciklayan bir diger mekanizma ise SSS lezyonu
sonucu, supraspinal kontroliin azalmasiyla refleks spinal aktivite degisimidir. Spastik
kasin kisa latansh reflekslerin hiper-eksitabilitesinde artma, uzun latansh refleks
aktivitesinde ise azalma gorulir. Ayakta durma dengesi monosinaptik refleks
hiperekstebiliteden daha az etkilenirken, uzun latansli refleks bilesenlerdeki bozukluktan
daha fazla etkilenir (Vattanasilp vd 2000). Etkilenmemis bacadin perturbasyonlar
sirasinda, kisa latansli germe refleksi komponentleri (monosinaptik refleks), ekstansér
ve dorsi fleksorlerin kompansatuar uzun latansli refleksleri (polisinaptik) tarafindan takip
edilir. Ancak spastik ayakta, kisa latansh refleksler uzun latansl refleksler tarafindan

takip edilemez. Bu ylzden etkilenmis tarafta plantar fleksor ve diz ekstansér kaslarinin
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aktivasyonu sirasinda olusmasi gereken tibialis anterior kasi ve hamstring kas grubunun
cevabi, etkilenmemis tarafa gore zayiftir. Bu durum agonist-antagonist kaslar arasinda

senkronizasyon bozukluguna yol ¢ikmaktadir (Beyaert vd 2015).

2.7 Hemiparetik Bireylerde Denge Yetenegi ve Yiiriimenin Degerlendiriimesi

Hemiparetik  bireylerde ylrimenin degerlendiriimesi sirasinda  kisinin
sensorimotor yeterligi g6z éninde bulundurularak, statik ve dinamik denge, fonksiyonel
kapasite, yirime enduransi, katihm ve disme risklerinin kapsaml sekilde incelenmesi
gerekir (Cavlak vd 2018a). Yurimenin dederlendiriimesi i¢in kullanilan élgiim yéntemleri
asagida basliklar halinde verilmigtir:

-Yiriydsle ilgili statik denge testleri: Tek ayak Uzerinde denge testi, postural
salinimlarin degerlendirilmesi, postural stres testi, motor kontrol testi

-Yiriydsle ilgili dinamik denge testleri: Ayak izi yontemiyle yurlylasun
degerlendirilmesi, Fonksiyonel Uzanma Testi, Dort Adim Kare Testi, Sureli Kalk ve Yuru
Testi, Tinnetti Denge ve Yurume Degerlendirmesi

-Duyusal maniplilasyon testleri: Duyu Organizasyon Testi

-Yirtiytsle ilgili fonksiyonel 6lgekler ve testler: Fonksiyonel Ambulasyon Skalasi

Dinamik Ylrime indeksi, Yurlyls Etki Olgegi, Wisconsin Yurime Olgegi,
Chedoke-McMaster inme Degerlendirmesi, STREAM-inme Rehabilitasyonunda Hareket
Degerlendirme Olgegi, 10 metre Yurime Testi, 6 dakika Yirime Testi, Rivermead
Mobilite indeksi, Berg Denge Skalasi (BDS)

-Yuridyasle ilgili  test bataryalari: Fugl-Meyer Degerlendirmesi, Motor
Degerlendirme Olgegi

-Teknoloji destekli yiiriiylis degerlendirme ybntemleri: Video analiz yontemi,
hareket yakalama sistemi, gli¢ platformu ile yldrimenin degerlendiriimesi, portatif

bilgisayarli kinestetik denge cihazi ile denge degerlendiriimesi (Cavlak vd 2018a).

2.8 Hemiparetik Bireylerde Fizyoterapi ve Rehabilitasyon Uygulamalar

Yirume fonksiyonun gelismesi, inmeli hastalarin rehabilitasyonundaki temel
hedeflerden biridir. Rehabilitasyonun temelinde néral plastisitenin saglanmasi ve motor
ogrenme hedeflenmektedir. Bu amagla; fonksiyona dayali, bozuklugu dizeltmeye
ybnelik, gérev odakh yaklasimlar, glnlik yasam aktivitelerine katilimi artirmaya yoénelik

ve motor performansi arttirmayi amaglayan bir ¢ok fizyoterapi yontemi kullaniimaktadir.
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Hemiparetik bireylerde rehabilitasyon uygulamalarinda Brunnstrom, Margaret
Johnstone, PNF teknidi ve Bobath yaklasimi gibi nérofizyolojik temelli rehabilitasyon
uygulamalarinin yaninda kuvvetlendirme egitimi, elektriksel stimulasyon uygulamalari,
robotik destekle yurime egitimi, yurime bandi egitimi, izokinetik egitim, akuaterapi,
sanal gergeklik, mental imgeleme, ayna terapisi, kisitlayici zorunlu hareket tedavisi gibi
teknikler kullaniimaktadir. Ancak bu uygulamalarin pek gogu maliyetinin yiksek olmasi,
ulasilabilir olmamasi, uygulama igin birden fazla personele ihtiyag duyulmasi gibi
nedenlerden dolay! Klinik uygulamalarda yeterince yer bulamamistir. Ama bunun
yaninda hastanin ihtiyaclari dogrultusunda norofizyolojik temelli egitimlerle birlikte

teknolojik destekli editimler beraberinde kullaniimaktadir.

2.8.1 Geleneksel fizyoterapi uygulamalari

2.8.1.1 Norofasilitasyon teknikleri

inme sonrasi yiriiyls rehabilitasyonunda kullanilan "geleneksel ydntemler”
anormal kas tonusu, fleksér ve ekstansor sinerji gibi kastaki fonksiyon bozukluguna
odaklanan yontemleri icermektedir. Norofasilitasyon teknikleri motor 6grenme
prensiplerini temel alir. Fizyolojik hareketin restorasyonu saglanarak ndromotor

fonksiyonun yeniden kazaniimasi hedeflenir (Lennon 1996).

YurlyUs sirasinda, fizyoterapistin gézlemi 6nemlidir. Dz zeminde yurime
sirasinda alt ekstremite pozisyonlarinin dizeltiimesi ve daha sonra yuriyusin
gerceklesmesi gerekir. Bu yontemlerdeki hedef nokta, kas glgsuzlUgu ve dolayisiyla
fonksiyonel olmayan hareket paternleridir. Ylrime rehabilitasyonunda en ¢ok kullanilan

norofizyolojik yaklasimlar agagida verilmistir (Pollock vd 2007).
2.8.1.1.1 Brunnstrom yontemi
Normal hareket paternini agiga ¢ikarmak icin patolojik sinerjiyi artirir. Reflekslerin

fasilitasyonu ve duyusal stimulasyon yoluyla istemli hareketi geri kazanmaya calsir
(Stern vd 1970).
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2.8.1.1.2 Proprioseptif Noromuskuler Fasilitasyon (PNF)

PNF’nin temeli motor cevabi artirmak icin ek motor Unitelerin ateslemesini
artirarak normal hareketleri elde etmek igin g¢esitli stimuluslar (gorsel, isitsel,
proprioseptif) yoluyla diagonal hareket paternlerinin kullanimina dayanir (Dickstein vd
1986).

2.8.1.1.3 Margaret Johnstone yontemi

Bu yodnteme gdre postir ve hareket bozuklugunun en dnemli sebebi spastisitenin
neden oldugu bozuk refleks mekanizmalardir. Anormal hareketleri engellemek ve santral
kontroli saglamak amaciyla tonusun kontrol edilmesi icin bu patolojik refleksler
pozisyonlama ve splintleme yoluyla kontrol edilebilir. Baslangicta kaba motor performans

Uzerine ¢alisilir ve daha sonra beceriye yonelik egitimler verilir (Johnstone 1996).

2.8.1.1.4 Bobath yaklagimi

1990’lardan ginumuze kadar gegen surede hedefe yonelik tedavi prensibini
benimseyerek en ¢ok kabul goren tekniklerdendir. Bu konsepte gore hareket ve
spastisite arasinda bir iligki vardir (Bobath 1990). Erken dénemden itibaren taktil ve
proprioseptif uyaranla iligkili olarak pasif harekete karsi artmis kas tonusunu
(spastisiteyi) inhibe etmeye calisir. Uygulama sirasinda gévde, skapular boélge ve pelvis
dizgunligu Uzerine odaklanir (Langhammer ve Stanghelle 2000). Bu bdlgelerdeki
stabilite saglandiktan sonra tedavi distal segmentlerdeki mobiliteyi artirmayi amaclar.

Bdylece normal hareket paterninin fasilitasyonu saglanmaktadir (Schmidt vd 2007).

Bobath, problemin sinir sisteminden kaslara uyarilarin iletilememesi ve hastanin
aktiviteleri  sirasinda  normal hareket paterninin  farkli  kombinasyonlarini
kullanmamasindan kaynaklandidini  bildirmistir. Bu nedenle motor paternlerin
degerlendiriimesi ve tedavisinde fonksiyonel kazanimin énemli oldugunu sdylemektedir
(Bobath 1990).
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2.9 Matriks Ritm Terapisi

Erlangen Universitesinde 1989-1997 yillari arasinda “Klinik Baglantili Temel
Arasgtirmalar” projesinin bilimsel bir sonucu olarak MRT’nin temelleri atiimistir. Projenin
sonugclarina gore, iyilesmenin saglanabilmesi icin sistemik hicresel sireg¢lerin mimkuin
oldugunca aktive edilmesi gerekir (Randoll 1996). Bu aktivasyon da ancak ekstraselltler
matriksin uygun sekilde uyariimasiyla, yani hiicresel ortam kosullarinin degistiriimesiyle
mamkin olmaktadir. Bu bilgiler 1s1ginda “Matriks Konsepti” kavrami gelistiriimigtir. Sekil

2.9.1°de ekstraselliler matriksin yapisi gosterilmistir.

Sekil 2.9.1 Ekstrasellller matriksin yapisi (WEB_5)

1996 yilinda Matriks Terapisi bilimsel olarak kabul gérmastir. Bu kavram, ister
Onleyici, ister iyilestirici, rejeneratif veya dejeneratif olsun, bir hicreyi etkileyen tim
faktorlerin ekstraselliler matriks Uzerinde etki gosterdigini agiklamaktadir.

Hucre biyolojisi alaninda yapilan arastirmalarin  sonuglari, saghkh bir
organizmada iskelet kaslarinin, sadece ornegin ates yukselmesinden kaynaklanan
titremede oldugu gibi istisnai hallerde degil, dinlenme halindeyken de karakteristik bir
frekans ve amplitid spektrumu c¢ergevesinde osilasyon vyaptidini gostermistir.
Vicudumuzda mevcut olan bu ritmlerin 6zel yontemlerle, hiicre dizeyinde de

gosterilmesi mimkin olmustur (Randoll ve Henning 1998).
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Belirli ritmik metronomik frekanslar, sadece saglikli dokularda bulunan dizenli
hiicresel siireglerin kanitidir. Dogru ritm, saglikli bir yasamin anahtaridir. iskelet kaslari
ve kaslardaki titresim fizyolojik 6neme sahiptir. Bu durum hlcresel dizeyde de
gOzlenebilmektedir. Ekstraselliler matriksin icinde bulundugu durumun kalitesine bagh
olarak meydana gelen ve kas kontraksiyonun kalitesini etkileyen iki tip mekanizma tespit
edilmistir. ik ortaya c¢ikigi fizyolojik tremora dayanan kas kontraksiyonu, eger
kontraksiyonu meydana getiren gartlar normal ise bilinen kas titremesine donugur. Kas
titreme durumundayken kontrakte olmaya devam edemez. Kaslarin kendine 6zgu sahip
olduklari bu titresim 8-12 Hz arasinda olup beyin dalgalarinin frekansi gibi alfa dalga

ritmindedir (Randoll ve Hennig 2009). Vlcut ritmleri Sekil 2.9.2°de gosterilmigtir.

Vicut Ritmleri

Kalp frekansi 50-100 atim/dk.
Nefes frekansi 12-20 soluk/dk.
Beyin frekansi
Beta 12-30 Hz
Alfa 8-12 Hz
Teta 4-7 Hz
Delta 0,5-3 Hz
iskelet kasi frekansi  8-12 Hz

Sekil 2.9.2 Vicut ritmleri (Randoll ve Hennig 2009)

Kas son sinirina kadar kasilirsa, fizyolojik senkronizasyon durumuna geger veya
eder cikis noktasinda kas asidotik halde ise dnce geriye dondurulebilir bir durum olan
kramp, sertlesme hali, agri gibi bir ara hale dontsur. Bu durum dzerinden de geriye
dondurilemez bir faz olan yaralanma durumu ortaya gikmaktadir (Randoll ve Hennig
2009) (Sekil 2.9.3).

Dinamik sonlu eleman modeli kullanilarak kas titregimlerinin dinamigi simule
edilebilir. Sonug olarak iskelet kaslarinin dinamik sonlu eleman modeli ile gizilen son
hallerine bakildiginda, kas gdvdelerinde tipik kontraksiyon artiklari olusmus oldugu
g6rillr. Bunun sonucunda da kaslarin elastisitesi kisitlanmaktadir, titresim kaliteleri

bozulmaktadir.
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(Mormal pH'lar vb.)
«Yagamsal mod«

A

Kas kontraksiyonu

(Dustik pH'lar vb.)
»Yaralanma modu«

iskelet kas sisteminin, gevreye bagimh degisimi

*  Tremor (8-12 Hz)

*  Amplitddin geniglemesi
* Repolarizasyon

* Rejenerasyon

S~ T —

*  Konviilsiyon
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*  Kas lifi veya damar rlptdri |f
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= Geri dénisli
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Sekil 2.9.3 iskelet kas sisteminin cevreye bagimli degisimi. Baslangic kosullari-
Normal (A) veya asidik ortam (B) - kasiima slrecine ve sonugta ortaya gikan ise (kutle
X ivme x mesafe) etki eder. Iskelet kaslarinin dinamik sonlu eleman modeli, kas

govdesinde tipik kasilma artiklarini géstermektedir (Randoll ve Hennig 2009).

Hucre bazindaki enerji metabolizmasinda meydana gelen eksikligin ve

bozukluklarin tedavisi igin yine hicre bazinda ve hedefe yonelik olarak uygulama

yapilmasi gerekmektedir (Randol ve Simeon 2007). Bu dustncesinden yola gikarak

geligtirilen MRT, iskelet kaslarinin titresim 6zelliklerine dayandiriimis olup, bu titresimlere

0zgl frekans ve amplitid spektrumu olan 8-12 HZ'i esas almistir (Sekil 2.9.4).

Sekil 2.9.4 Matriks Ritm Terapisi cihazi
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Herhangi bir hastalik haline badl olarak, htcrelerin beslenmesini saglayan
ritmlerin ve bu ritmlere bagh bulunan metabolitik stireclerin degisiklie ugramasi hatta
kaybolmalari halinde, MRT bu ritmleri tekrar aktive ederek, saglikhi-normal ritmlerine

yeniden ulasmasini saglamaktadir.

MRT de kullanilan vibromasaj cihazin (matriks mobil) “logaritmik spiral” bigcimdeki
tedavi bashgl kohorent manyetomekanik bir etki saglamakta ve bdylece dokuda
asimetrik basing dagihmi olusturmakta, pompalama/emme etkisini uyarmakta ve ayni

zamanda sinir reseptorlerini stimile etmektedir (Randoll vd 2006).

Matriks mobil kullanimi ile elde edilen mikroskobik, ritmik germeler (mikro-
ekstansiyon) ile dokunun sahip oldugu mikro vibrasyonun ve metabolik sireglerin

normalizasyonu saglanip, hucreler restore ve stimile edilmektedir (Sekil 2.9.5).

/:--
7

Sekil 2.9.5 Matriks mobilin logaritmik spiral bashdi ve dokularda olusturdugu mikro-
ekstansiyon (Randoll vd 2006)

2.9.1 Matriks Ritm Terapisi’nin dokular tizerine etkisi

Dr. med. U. G. Randoll'un arastirmasina gore, hicreler saglklh olduklarinda 8-12
Hz arasinda ritmik osilasyon yaparlar. Odem, inflamasyon, sertlik, spazm ve spastisite
gibi problemler sonucunda hiicrelerde bu osilasyonu yapacak alan kalmaz. Bu durum,

oksijenden zengin kanin dokulara ulagmasini engeller. Mitokondride enerji Uretmeye
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yetecek kadar oksijen kalmadigi i¢in doku ve kas daha da gerilir, bu da agri ve hareket

kisithhgiyla sonuglanir (Jager vd 2008).

Norolojik hastaliklarin bir bulgusu olarak sik¢a karsilastigimiz bir diger konu olan
kas tonusu bozukluklarinda da (hipotoni, spastisite, distoni vb.), hucrenin fizyolojik
frekansi bozulur. Kasta gerginlik uzun sure devam ederse kas, fasyay! kisaltir ve
eklemleri sertlestirir. Bu da anormal hareketlerin ortaya ¢ikmasina neden olur. Bu
gerginlik sadece bir kasta olabilecegi gibi viicudun tamaminda da gézlenebilir. Ozellikle
govde, alt ve Ust ektremitenin etkilenmesi postiral dengesizlige ve koordinasyon
problemlerine sebep olabilir. Bu da yanlis hareket paternlerinin gelismesine zemin
hazirlar (Randoll ve Henning 2001, Cavlak vd 2018b).

MRT’nin olusturdugu 8-12 Hz'lik fizyolojik frekans, hiicresel dizeyde bozulmus
ritmi yeniden kurmak icin vicutla senkronize olur. Tedavi, mikro dolasimi iyilestirerek

oksijen uretimini artirir ve béylece eneriji Uretimini saglar (Sekil 2.9.1.1).

Form Enformasyon
(Yapisal (Hucresel
degisiklik) diizeyde etki:
Ritm)
Formasyon

Sekil 2.9.1.1 MRT’ nin sagladig! fonsiyonel iyilesme sureci

Dr. med. U. G. Randoll, Matriks Konseptine goére hucre lojistigini restore
edebilmek icin rejenerasyonun 4 modulden olustugunu belirtmektedir.
LRitm: lyilesme icin viicudun ihtiyaci olan ritmi vermek gerekir. Bu da Matriks Ritm
Terapisiyle saglanir.
I.Sicaklik: Probleme gdre viicudun timinun veya lokal olarak isitiimasi

I11.Oksijen terapisi

1V. Beslenme / ortomolekliler tedavi (mineraller, eser elementler, amino asitler vb.)
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Tedavi sonrasi anlik etki, doku, kas ve fasyanin gevsemesi olarak goérulebilir. Bu
gevseme hicresel diizeyde metabolik slire¢ diizenlendiginden dolayi uzun sire devam
eder. Hucrelere oksijen destegi arttik¢a kalici hale gelir. Tedavi seansi igerisinde agrinin
azaldigr gorulur. Agri azaldikca ve yumusak dokular gevsedikge, konvansiyonel
fizyoterapi uygulamalariyla, manuel tekniklerle, osteopati yontemleriyle birlestirilerek
tedavinin etkinligi daha da artar. MRT iyilesmeyen yaralar, artrit, osteoporoz, vaskuler
yetmezlikler, spastisite, migren, vertigo, baglar, tendonlar, sinirler, kemik dejenerasyonu,
sertlik, néropati, agri, sislik ve dolasimla ilgili pek ¢ok problemde etkili bir ydntem olarak
uygulanmaktadir (WEB_6, Cavlak vd 2018b ).

2.9.2 Matriks Ritm Terapisi’nin sistemler lizerine etkisi

MRT’nin vicut sistemleri Gzerine olan etkileri fiziksel, kimyasal ve fizyolojik olarak
incelenmektedir (Tablo 2.9.2.1).

Tablo 2.9.2.1 MRT’nin sistemler Uzerine etkileri

a. Fizyolojik etkileri

. Vendz ve lenfatik akisin hizlanmasi

. Metabolizmanin aktiflesmesi

. Bagisiklk sisteminin aktivasyonu

. Refleks yoluyla ndromuskuler aktivasyon

. Kastaki alfa-gama tonusunun normallesmesi

. Lokal kas spazmlarinin hedefe yénelik gevsetilmesi

. Kaslardaki kontraksiyon kalintilarinin uzaklastiriimasi

~NO O WN -

b. Kimyasal etkileri
1. Viskozitenin azaltilmasi
2. Jelden siviya dogru tiksotropik reaksiyonun hizlandiriimasi
3. interstisyel pH degerinin azaltiimasi
4. Doku sicakliginin normal seviyeye yukseltiimesi

c. Fiziksel etkileri
1. Kasin kendi rezonansinin kuvvetlendiriimesi
2. Doku sivisi emiliminin élgtimesi
3. Mekanik-manyetik koherensin gelistiriimesi
4. Kolloid ozmotik doku tonuslarinin tekrar hazirlanmasi
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MRT’nin rehabilitasyon alanindaki kullanim alanlari su sekildedir:
1. Akut veya kronik agri yénetimi: Kas liflerinin asiri gerilmesi, zoster, nevralji, sirt agrisi,
parestezi, Fantom agrisi, migren,
2. Hematomun, 6demin, lenfatik tikanikliklarin azaltiimasi,
3. Nérolojik hastaliklarda degismig tonusun regiilasyonu: hipotoni, spastisite, distoni vb.,
4. Lokal veya sistemik olarak asiri kas gerginliginin regilasyonu: Gerginlik, kapsuler
stres, miyoartropati, intra ve inter muskuiler dengesizlik,
5. Azalmis eklem mobilitesinin artiriimasi: Travma sonrasi, immobilizasyon sonrasi,
kapsduler fibrozit,
6. Elastisitenin artirnilmasi: Pes ekinus, skar dokular, adezyonlar, kontraktir,
skleroderma ve postural problemler,
7. Fonksiyonel ve yapisal sinir rejenerasyonu: Karpal tinel sendromu, peroneal sinir
hasari, tinnitus ve noral immobilite,
8. Kronik dejeneratif hastalik: Romatoid artrit, fibromiyalji, osteoporoz, artroz,
9. Kuteneal ve subkuteneal ince damarlarin fonksiyonlarinda restorasyon.
MRT’nin kontraendike oldugu durumlar; agik yaralar, yeni olusmus Kiriklar, asiri
kanamaya sebep olabilecek durumlar, emboli siphesi olan hastalar, mukozalar, direkt kemik

temasi, direkt gdz temasi ve kalp pili varhgidir (WEB_6, Cavlak 2018b).

2.10 Hipotezler

Alt ekstremitede spastisitesi olan hemiparetik bireylerde MRT uygulamasinin

denge ve ylrime karakteristikleri Uzerine olan etkilerini incelemek amaciyla

gergeklestirdigimiz calismamizda kurdugumuz hipotez asagida verilmigtir:

H. : Spastik hemiparetik bireylerde Matriks Ritm Terapisinin denge ve ylrime

uzerine olumlu etkileri vardir.
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3. GEREG VE YONTEMLER

3.1 Calismanin Yapildigi Yer

Calisma Pamukkale Universitesi Fizik Tedavi ve Rehabilitasyon Yuksekokulu

Norolojik Rehabilitasyon Anabilim Dalinda yapiimistir.

Bu calisma Pamukkale Universitesi Girisimsel Olmayan Klinik Arastirmalar Tibbi
Etik Kurulu tarafindan 27.12.2016 tarih ve 81261 sayili kurul karari ile onaylanmistir
(Ek-7). Ayrica galigma, Pamukkale Universitesi Bilimsel Arastirma Projeleri
Koordinasyon Birimi tarafindan desteklenmistir (2017SABE012).

3.2 Galigmanin Yapildig: Tarih

Calisma Ocak 2017 - Aralik 2018 tarihleri arasinda yapilmistir.

3.3 Katilimcilar

Yapilan gl¢ analizi sonucunda g¢alismaya 30 kisi alindiginda (her grup igin 15
kisi) %95 guvenle %95 gug elde edilecedi hesaplanmistir.

Calismaya Denizli ilinde yagsayan 20-65 yas araligindaki 30 hemiparetik birey
dahil edilmistir. Pamukkale Universitesi Fizik Tedavi ve Rehabilitasyon Yiiksekokulu
Norolojik Rehabilitasyon Unitesine hemiparezi tanisiyla basvuran hastalar arasindan
¢alismanin dahil olma ve hari¢ tutulma kriterlerini karsilayan génalltlerin katihimi ile
c¢alisma gercgeklestirilmistir. Gondllllerin hepsi ¢alisma hakkinda ¢alismaci tarafindan

bilgilendirilmigtir ve yazil olarak bilgilendirilmig gonulld onamlari alinmisgtir.

Arastirmaya alinan katilimcilar SPSS paket programi kullanilarak, blok

randomizasyon ydntemiyle 2 gruba ayrilmigtir: Calisma grubuna (Grup 1) Bobath



25

yaklasimina ilave olarak MRT uygulanmistir. Calismanin kontrol grubuna (Grup 2) ise
Bobath yaklasimi uygulanmistir. Calismaya her grup icin 15, toplam 30 hemiparetik birey
katilmistir.

Tedavi yaklasimlari her iki grup icin de 4 hafta boyunca haftada 3 gin, toplam 12

seans olacak sekilde uygulanmistir.

3.4 Géniilliiler igin Aragtirmaya Dahil Edilme Kriterleri

Calisma grubu:

» 20-65 yas arasinda olup hastaneden taburcu edilen,

* En az 4 hafta 6nce hemiparezi tanisi almis olan

* Modifiye Rankin Skoru < 3 olan,

+ Ik kez ve tek taraf hemiparezisi olan

* Alt ekstremitede spastisite siddeti Modifiye Ashworth Skalasina gére 1-5 arasinda

olan bireyler galismaya dahil edilmigtir.

Kontrol grubu: Yukarida yer alan dahil edilme kriterleri bu grup i¢in de gecerlidir.

3.5 Goniilliiler igin Galismadan Harig Tutulma Kriterleri

Calisma grubu:

+ Kalp pili olan,

« Afazisi olan,

* Tedavi uygulanacak alanda agik yara, dolagim problemi, deri lezyonu olan,

* Ylraylsu etkileyen hemiparezinin diginda eslik eden baska norolojik, psikiyatrik

ve/veya ortopedik problemi olan bireyler ¢galismadan harig tutulmustur.

Kontrol grubu: Yukarida yer alan hari¢ tutulma kriterleri bu grup igin de gegerlidir.

3.6 Goniilliiler igin Gahigsmadan Gikarilma Kriterleri

» Tedavi esnasinda yeni bir atak gegirme
» Tedavi seanslarina diizenli olarak katilamama
* Testleri tamamlayamama

* Calismanin herhangi bir agsamasinda galismaya devam etmek istememe



Hemiparezi tanisiyla bagvuran hasta sayisi
N=114

\ 4

Dahil edilme kriterlerine uymayanlar
(yas, 06zlr duzeyi, lezyon lokalizasyonu vb. nedenler)

(n=70)

Dahil edilme kriterlerini saglayanlar
(n=44)

A 4

(n=32)

Calismaya katilmayi kabul edenler

v

Randomizasyon

/\.

MRT + Bobath yaklagimi grubu
(n=16)

Bobath yaklagimi grubu
(n=16)

A 4

\ 4

Anevrizma nedeniyle tekrar
cerrahiye alinan (n=1)

Hastaneye yeniden yatis yapilan
(n=1)

Y

\ 4

Tedaviyi tamamlayanlar
(n=15)

Tedaviyi tamamlayanlar
(n=15)

Sekil 3.3.1 Calismanin akis semasi
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3.7 Arastirmada Kullanilan Degerlendirme Yontemleri

Aragtirmada uygulanan 6lcum yontemleri, tum katihmcilara tedavi 6ncesinde ve
4 haftalik tedavinin bitiminde uygulanmistir. Katilimcilara yapilan tum testler ve dlgimler

ayni fizyoterapist tarafindan uygulanmistir.

Katihmcilarin demografik ve klinik bilgileri veri formuna kaydedilmistir.
Tanimlayici bilgiler i¢cin hemiparetik bireylerin 6zir durumu Modifiye Rankin Skalasi ile

degerlendirilmistir.

Kas tonusu siddetinin belirlenmesi igcin Modifiye Ashworth Skalasi kullaniimistir.

Eklem hareket acgiklik derecesi universal gonyometre ile dlgUlmustar.

Statik dengenin degerlendiriimesi icin BESTest alt bdlimlerinden Tek Ayak
Uzerinde Durma Testi (TAUDT) ve dinamik dengenin degerlendirilmesi igin BESTest alt
boélimlerinden Sireli Kalk-Yaru Testi (SKYT) kullaniimistir.

Yurimenin spatio-temporal parametreleri ise BTS G-Walk Kablosuz Dijital

Yurlyus Analiz Sistemi® kullanilarak élgiimustar.

Olglimlerden 6nce uygulanacak testler hakkinda katilimcilar bilgilendirilmistir. Test
pozisyonlari katilimcilara anlatildiktan sonra fizyoterapist tarafindan bir kez

gOsterilmistir.

3.7.1 Demografik ve klinik veri formu

Katilimcilarin cinsiyet, yas, egitim durumu, meslek gibi demografik verileriyle
birlikte hemiparezi nedeni, etkilenen hemisfer (dominant/nondominant), hemiparezi
suresi, yardimci cihaz (ortez, ylrime yardimcisi vb.) kullanim durumu gibi klinik bilgileri

hazirlanan veri formuna kaydedilmistir (Ek-8).
3.7.2 Oziir durumunun degerlendirilmesi (Modifiye Rankin Skalasi)
Hemiparetik bireylerde 6zir durumunun belirlenmesi igin Modifiye Rankin Skalasi

(MRS) kullaniimigtir. MRS, inmenin sonrasi iyilesmeyi dederlendirmek i¢in yaygin olarak

kullanilir.
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Gegerlik ve guvenilirligi 1988'de van Swieten ve ark. tarafindan yapilan dlgek, 0-
6 puan arasinda derecelendiriimektedir. Puan arttik¢a, 6zir orani da artmaktadir. 1 ve 2
puan alanlar ginlik yasam aktiviteleri sirasinda bagimsizdir, 3 puan alanlar kismen
yardim alirlar. 4 puan ve Uzerinde puan alanlar ginlik yagamlarini bagimli olarak devam
ettirmektedirler (Banks vd 2007) (Ek-9).

3.7.3 Spastisitenin degerlendirilmesi

3.7.3.1 Modifiye Ashworth Skalasi

Tonus degerlendiriimesinde en yaygin Ashworth Skalasi (AS) kullanilir. AS
tonusun subjektif olarak degerlendirildigi (0-4 puan arasi) 5 puanlik bir skaladir.
Uygulama kolaylgi, iyi tolere edilebilmesi, 6zel bir alete gerek duyulmadan yapilmasi,
maliyetinin duglk olmasi sik kullanim nedenidir. Bohannon ve ark. 1987’de bu puanlama
sistemine bir derece (1+) daha ekleyerek (0,1,1+,2,3,4) Modifiye Ashworth Skalasi’ni
(MAS) gelistirmistir. Cesitli calismalarda MAS icin “0,1,2,3,4,5” seklinde puanlama
yapildigi da goérilmektedir. Hemiparetik bireylerde bu puanlama yénteminin gecerligi ve

guvenilirligi farkli calismalarla gosterilmistir (Damiano vd 2002, Mehrholz vd 2005).

Katilimcilarin hemiparetik alt ekstremitelerinde quadriceps femoris kasi, kalca
adduktor kaslari ve gastroknemius kaslarinin ayri ayri spastisite degerleri kaydedilmistir.
Ayrica tim degerler toplanarak etkilenen alt ekstremitede toplam MAS skoru
belirlenmigtir (Ek-10).

3.7.3.2 Eklem Hareket Agikhgi Olgiimii

Spastisitenin kas yapisinda ve sekonder olarak eklem yapisinda neden
olabilecegdi aktif ve pasif eklem hareket limitasyonunun belirlenmesi amaciyla eklem
hareket acikhgr (EHA) olculmuistir (Reiter vd 1998). EHA Olgumlerinin hemiparetik
bireylerde MAS sonuglariyla iligkili oldugu gosterilmistir (Steinbok vd 1997, Skold vd
1999). Basit ve klinikte kullanimi oldukga pratik olan universal gonyometre ile diz eklemi
fleksiyon- ekstansiyon, ayak bilegi dorsifleksiyon-plantar fleksiyon hareket acikligi aktif
ve pasif olarak dlgtlmugstur (Ek-10).
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3.7.4 Dengenin degerlendirmesi

3.7.4.1 Statik dengenin degerlendirilmesi

Statik dengenin degerlendiriimesi igin BESTest alt parametrelerinden olan
Gegisler/Sezgisel Postiral Ayarlamalar béliiminden TAUDT kullaniimistir. BESTest
Denge Degerlendirme Sistemi; biyomekaniksel kisitlamalar, stabilite sinirlari/vertikalite,
gegcisler/sezgisel postiral ayarlamalar, reaktif, duyusal oryantasyon ve yurime stabilitesi

olmak Uzere 6 alt bolumden olusur.

TAUDT uygulanirken, hastanin saj ve sol ayak Uzerinde durma sureleri
kaydedilir. Test sirasinda her iki ektremite igin ayri ayri stabilitenin korunup
korunamamasina gore 0-3 arasinda puanlama yapilir. Hastanin alabilecegi en yluksek
puan 6’dir. Testten ylksek puan almak, dik durusun korundugunu ifade eder (Horak vd
2009) (Ek-11).

3.7.4.2 Dinamik dengenin degerlendirilmesi

Dinamik dengenin degerlendiriimesi icin BESTest Denge Degerlendirme Sistemi
Yurime Stabilitesi alt boliminden SKYT kullaniimistir. Kisi teste sandalyede oturur
pozisyonda baslar. Sandalyeden 3 metre ilerisi renkli bantlarla isaretlenmistir. Kisiden
oturdugu sandalyeden kalkmasi, 3 metre ileri dogru yurimesi, oldugu yerde 180°
dénmesi ve sandalyeye dogru geri ylurimesi ve sandalyeye oturmasi istenir. Testin
tamamlanma suresi saniye cinsinden kaydedilir. Test sirasinda dengenin bozulup
bozulmamasina goére 0-3 arasinda puanlama yapilir. Testten ylksek puan almak,
dengenin iyi oldugunu ifade eder (Horak vd 2009) (Ek-11).

3.7.5 Yurume parametrelerinin degerlendirilmesi

Yirime parametrelerinin degerlendiriimesi igin BTS G-Walk Spatio-temporal
yuriime analiz sistemi® kullanilimistir. Olgiimler énceden belirlenen 10m’lik bir alanda
yapilmistir (Trojaniello vd 2014). Sekil 3.7.5.1’de BTS G-Walk yuriime analiz sisteminin®

parcalari gosterilmigtir.
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Sekil 3.7.5.1 BTS G-Walk yurlyls analiz sisteminin® parcalar

BTS G-Walk yurime analiz sisteminde® hastanin L4-L5 veya L5-S1 seviyesine
takilan analiz portu (sensor) ile sonuglar bluetooth ile bilgisayara aktariimaktadir. Sekil

3.7.5.2’de analiz portunun hastanin beline takiligi gosterilmistir.

Sekil 3.7.5.2 Senso6rin kemer yardimiyla bele takiligi ve dlgimin yapiligi (a:Sensoérin
yerlestirildigi kemerin hastaya takilmasi, b:Hastanin bele takilan kemer ile yurtyusu)
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Klinisyen BTS G-Walk® ile ylrimenin spatio-temporal parametreleri, genel
yurime kinematikleri, pelvis ve omurga kinematikleri gibi bittin dnemli bilgilere ulasabilir.
Bu sistem yirlyuds analizi sirasinda kisinin sag ve sol ekstremitesini normal degerlerle
karsilastirirken, ayni zamanda pelvisin kinematik analizinin 3 dizlemde yapilmasina da
imkan saglar (Wren vd 2011) (Ek-12). Yurime analizi sonrasi elde edilen spatio-temporal

yuriime parametrelerinin rapor ekranindan bir 6rnek Sekil 3.7.5.3’te gosterilmigtir.

Walk Analysis Report

Spatio-Temporal parameters Value Normal Value Units

[Meand std Dey) (Mean 25tt Dev)
Analysis duration 51,5 5
Cadence 57,59 132,53 123,60 £ 10,80 | steps/min
Speed 0,25+0,09 1,16 +0,17 m/s
Spatio-Temporal parameters Left Value Right Value Normal Value

(Meand 5td Dey) (Mean £ 5td Dev) (Mean & 5td Dev)
Gait cycle duration 2,68£0,94 2,73+0,87 1,18 +0,17 s
Stride length 0,72 0,42 0,72 40,40 1,11 £ 0,09 m
% Stride length 453612645 45,79 425,34 84,70+6,10 % height
Step length 56,12 1 29,60 43,88 +32,89 50,00+£0,70 |% str length
Stance phase 45,31 +12,75 66,21 + 16,80 63,05 +2,15 % cycle
Swing phase 54,69 112,75 33,79 + 16,80 36,95 + 2,05 % cycle
First double support phase 6,59 + 3,00 5,91+2,32 13,20 +£1,90 % cycle
Single support phase 32,17 £16,22 53,86 £ 15,81 36,95 +2,05 % cycle
Elaborated steps 13 13

Stance Phases
| Lokatarc praca 78 M0 M0 740 00 M 260 E w1660 2300 30
T §1333380 18 B & 2
e etay gl b G S—p e
Right stancs phase 1950 1750 1530, 1510 1530 1620 20 1630 nio bz pxil] 20 172
ms ms ms ome ms om mom ™ ms e m oma .

Sekil 3.7.5.3 Yirime analizi rapor ekrani-I
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Analiz sonrasi elde edilen pelvis kinematigi rapor ekranindan bir 6rnek Sekil

3.7.5.4’te gosterilmistir.

TILY

OBLIQUITY

LN
| !

HIs

ROTATION

Pelvic Angles

Ooan

s - yen e P

ROTATION {*)

Extra

Symmetry Index: 63,
Min: 16,7 gl

Max: 275°

8

Symmetry Index: 40,3

Symumnetry Index: 50,
2

faz: 83°

9

Sekil 3.7.5.4 Yurime analizi rapor ekrani-I

3.8 Calismada Uygulanan Tedavi Yontemleri

Calismada kullanilan tedavi yontemleri,

salonunda ve ayni

fizyoterapist (AU) tarafindan uygulanmistir. Uygulamayi yapan fizyoterapist Aimanya’da

(Ek-13) ve Turkiye’de (Ek-14) Matriks Ritm Terapisi konusunda uygulamali kurslara ve

egitimlere  katilmigtir.
(Ek 15,16,17).

Ayrica Bobath yaklagimi

konusunda da egitim almistir
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3.8.1 Bobath yaklagimi

Her iki gruba Noérogelisimsel Tedavi olarak 4 hafta sureyle haftada 3 glin olacak
sekilde ve toplamda 12 seans Bobath yaklasimi uygulanmistir. Hastanin bireysel
ihtiyaclari ve istekleri g6z 6ntuinde bulundurularak her hasta igin fonksiyonel seviyelerine
uygun, kisinin aktif katihmini destekleyen egzersiz programi olusturulmustur. Her tedavi
seans! 60 dakika olacak sekilde uygulama yapilmistir. Sekil 3.8.1.1’de hastaya yatak

icinde uygulanan kalga-diz fleksiyon egitimi gosterilmistir.

Sekil 3.8.1.1 Yatakta kalga-diz fleksiyon egitimi

Hastaya uygun olarak olusturulan tedavi programi; farkli pozisyonlarda etkilenen
tarafa agirlik aktarma, proprioseptif girdiyi artirmak i¢in aproksimasyon, ayak tabanina
duyu topu vb. materyallerle duyusal girdi saglama, ayak-ayak bilegi mobilizasyonu,
fonksiyonel uzanma aktiviteleri, dne-yana adim alma, yiriime aktivitelerini icermektedir.
Hastalara uygulanan yurime egitimine drnekler Sekil 3.8.1.2°de gdsterilmistir. Ayrica

tedavi programi detayli olarak Ek-18te verilmigtir.
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Sekil 3.8.1.2. Farkli yirime egzersizlerine drnekler (a: Serbest ylrime egitimi, b-c: Yere
dikey yerlestiriimis bloklar arasindan yurume, d: Basamak uzerine adim alma,
e: Bloklarin Gzerinden gecerek ylrime)
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3.8.2 Matriks Ritm Terapisi

Grup 1’e Bobath yaklasimina ilave olarak uygulanan MRT 4 hafta stireyle haftada
3 glin olacak sekilde ve toplamda 12 seans uygulanmistir. MRT uygulamasi her seansta
60 dk slreyle gbovde ve etkilenmis taraf alt ekstremiteye uygulanmistir. Uygulama
sirasinda Dr. med. Ulrich Randoll’tiin 6nerdigi tedavi protokoli kullaniimistir. Bu protokole
go6re uygulamaya torakal bélgeden baslanmis ve etkilenen taraf alt ekstremiteye dogru
bir tedavi yonu izlenmistir. Uygulama yapilirken kasin orta noktasindan baglanarak
origosuna dogru ilerlenmistir. Daha sonra tedavi yonu origodan insersiyoya dogru olacak
sekilde devam etmigtir. Sekil 3.8.2.1 ‘de MRT’nin gévde ve alt ekstremiteye uygulanisi
g6rilmektedir. Hastalar uygulama 6éncesinde MRT konusunda s6zli ve yazili olarak
bilgilendirilmistir (Ek-19).

Sekil 3.8.2.1 MRT’nin uygulama 6rnekleri (a: gdvde, b:adduktér kas grubu,
c: quadriceps femoris kas grubu, d: ayak plantar ylzeyi)
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MRT uygulamasi sirasinda hastanin aktif katilimi saglanarak tedavi egzersizlerle
kombine edilmistir. Hastalara mobilizasyon ve egzersizle kombine edilerek uygulanan

MRT uygulamasina drnek Sekil 3.8.2.2’de gdsterilmigtir.

[

Sekil 3.8.2.2 MRT ile birlikte uygulanan egzersiz 6rnekleri (a: MRT ile skapular
mobilizasyon, b: MRT ile ayak bilegi dorsifleksiyon egitimi)

3.9 istatistiksel Analiz

Veriler SPSS Statistics 22.0 paket programiyla analiz edilmistir. Suarekli
degdiskenler ortalamazstandart sapma (X+£SS) ve kategorik degiskenler de sayi (n) ve
yuzde (%) olarak verilmigtir. Verilerin normal dagihma uygunluklari Kolomogorov-
Smirnov testi ile incelenmistir. Parametrik test varsayimlari saglandiginda bagimsiz grup
farkliliklarin ~ karsilastirimasinda iki Ortalama Arasindaki Farkin  Onemlilik
Testi; parametrik test varsayimlari saglanmadiginda ise bagimsiz grup farkhliklarin
karsilastirilmasinda  Mann-Whitney U  Testi  kullanilmigtir.  Bagimh  grup
karsilastirmalarinda parametrik test varsayimlari saglandiginda iki Es Arasindaki Farkin
Onemlilik Testi, varsayimlar saglanmadiginda ise Wilcoxon Eslestirilmis iki Ornek Testi
kullaniimistir. istatistiksel test sonuclarinda anlamlilik diizeyi p<0.05 olarak kabul

edilmistir (Simbuloglu ve Simbiloglu 2004).
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4. BULGULAR

Calismaya dahil edilen 30 hemiparetik birey randomize olarak iki gruba
ayrilmistir. Calisma grubu (Grup 1); 8’i (%53.3) kadin, 7’si (%46.7) erkek olmak Uzere
15 kisi ve kontrol grubu da (Grup 2) 8 (%53.3) kadin, 7’si (%46.7) erkek olmak Uzere

toplam 15 kisiden olusmustur.

4.1 Tanimlayici Bulgular

Calisma grubundaki bireylerin yas ortalamasi 51.93+14.68 yil ve kontrol
grubundaki bireylerin yas ortalamasi 47.27+13.43 yildir. Her iki grup arasinda yas, boy
uzunlugu ve vicut kitle indeksi (VKIi) degerleri agisindan fark yoktur (p>0.05) (Tablo
4.1.1).

Gruplarin hemiparezi sureleri incelendiginde; Grup 1’'in hemiparezi sdresi
ortalamasi 37.301£37.29 ay ve Grup 2’'nin hemiparezi suresi ortalamasi 38.70+39.59 ay
olarak bulunmustur. Gruplar arasinda hemiparezi sireleri acisindan istatistiksel olarak
anlamli fark yoktur (p>0.05) (Tablo 4.1.1).

Tablo 4.1.1 Gruplarin demografik ve klinik verilerinin karsilastiriimasi

Degiskenler Grup 1 (n=15) Grup 2 (n=15) z p
XSS X+SS

Yas(yil) 51.93+14.68 47.27+13.43 -1.142 0.253

Boy uzunlugu(cm) 167.1317.18 167.07£10.06 -0.520 0.603

Viicut agirhgi(kg) 75.5319.61 68.07+9.14 -2.059 0.039*

VKi (kg/m?) 26.76+4.39 24.46+3.37 -1.576 0.115

Hemiparezi siiresi (ay) 37.30+£37.29 38.70+£39.59 -2.244 0.983

Grup 1: Calisma grubu, Grup 2: Kontrol grubu, X:ortalama, n:Olgu sayisi, SS: standart sapma,
cm: santimetre, kg:kilogram, kg/m?: kilogram/metrekare, VKI: viicut kitle indeksi, z: Mann Whitney U testi
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Hemiparetik bireylerin egitim diizeyi, meslek bilgileri ve dominant ekstremiteleri
incelendiginde; Grup 1'de 13 (%86.7) birey dominant olarak sag ekstremitesini
kullanirken, Grup 2'de de 13 (%86.7) bireyin sad ekstremitesinin dominant oldugu
go6rulmustar. Hemiparetik bireylerin egitim dizeyi, meslek bilgileri ve dominant

ekstremiteleri ile ilgili bilgiler Tablo 4.1.2’de verilmistir.

Tablo 4.1.2 Gruplara gore egitim diizeyi, meslek ve dominant ekstremite dagilimlari

Degiskenler Grup 1 (n=15) Grup 2 (n=15)
n (%) n (%)
Egitim durumu  ilkokul 5 (33.3) 6 (40)
Ortaokul 0 (0) 1(6.7)
Lise 5(33.3) 6 (40)
Universite 5 (33.3) 2 (13.3)
Meslek Ev hanimi 5 (33.3) 5 (33.3)
Memur 3 (20) 4 (26.7)
Serbest meslek 3 (20) 5(33.3)
Emekli 4 (26.7) 1(6.7)
Dominant Sag 13 (86.7) 13 (86.7)
ekstremite Sol 2 (13.3) 2 (13.3)

Grup 1: Calisma grubu, Grup 2: Kontrol grubu, n: kisi sayisi, %: ylizde

4.2 Etkilenen Hemisfer ve Hemiparezi Nedenleri

Gruplara gore etkilenen hemisferlerin dagilimi incelendiginde; Grup 1’deki 13
(%86.7) bireyin nondominant hemisferinin etkilendigi ve ayni sekilde Grup 2’deki
bireylerin de 13’Unin (%86.7) nondominant hemisferinin etkilendigi goériimastar.

Gruplara gore etkilenen hemisferlerin dagilimi Sekil 4.2.1°de gosterilmistir.

Grup 1 Grup 2

® Dominant hemisfer ® Dominant hemisfer
® Nondominant hemisfer ® Nondominant hemisfer

Sekil 4.2.1 Gruplara gore etkilenen hemisferlerin dagihmi



39

Gruplara goére hemiparezi nedenleri incelendiginde; Grup 1’deki bireylerin
%40’'Iinda (n=6) serebral hemoraji, %33.3’Unde (n=5) serebral iskemi nedeniyle ve Grup
2'deki bireylerin %46.7’sinde (n=7) serebral iskemi, %26.7’sinde (n=4) serebral timor
nedeniyle hemiparezi tablosu ortaya ¢ikmistir. Gruplara gére hemiparezi nedenlerinin

dagilimi Tablo 4.2.1’de verilmigtir.

Tablo 4.2.1 Gruplara gére hemiparezi nedenlerinin dagilimi

Hemiparezi Nedenleri Grup 1 Grup 2
n (%) n (%)
Serebral iskemi 5 (33.3) 7(46.7)
Serebral Hemoraji 6 (40) 2(13.3)
Serebral TUmér 0 (0) 4(26.7)
Travma 1(6.7) 2(13.3)
Serebral Anevrizma 3 (20) 0(0)

Grup 1: Galisma grubu, Grup 2: Kontrol grubu, n: kisi sayisi, %: ylzde

4.3 Ambulasyona Yardimci Cihaz Kullanimi
Bireylerin ambulasyon i¢in yardimci cihaz kullanim durumlarina goére; Grup 1’deki
bireylerin %66.6’sinin (n=10) ve Grup 2’'deki bireylerin %60’inin (n=9) ambulasyon igin

yardimci cihaz kullandigi gértlmastir. Yardimci cihaz kullanimi ile ilgili bilgiler Sekil

4.3.1’de gOsterilmistir.

Grup 1 Grup 2

n=0

u Cihaz Kullanmiyor = Tripot Kanedyen Baston

Sekil 4.3.1 Gruplara gére ambulasyona yardimci cihaz kullanim durumlari
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4.4 Oziir Diizeylerinin Belirlenmesi

Hemiparetik bireylerin 6zUr durumlar incelendiginde; Grup 1’'deki bireylerin
%53.3’'U (n=8) Modifiye Rankin Skalasr'na gore Seviye 2'de, %26.7’si (n=4) Seviye 1’de
oldugu ve Grup 2’deki bireylerin %60’1 (n=9) Seviye 2’de, %26.7’si (n=4) Seviye 1’de
oldugu tespit edilmistir (Tablo 4.4.1).

Tablo 4.4.1 Gruplara gore 6zur dizeylerinin dagilimi

Grup 1 Grup 2
Modifiye Rankin Skalasi n (%) n (%)
Seviye 1 4 (26.7) 4 (26.7)
Seviye 2 8 (53.3) 9 (60)
Seviye 3 3 (20) 2(13.3)

Grup 1: Caligsma grubu, Grup 2: Kontrol grubu, n: Kisi sayisi, %: ylizde

4.5 Tedavi Oncesinde Spastisite Siddeti ve Eklem Hareket Agikhigi Degerlerinin

Gruplar Arasi Karsilagtiriimasi

Gruplarin tedavi 6ncesi déonemde spastisite siddeti incelendiginde; Grup 1’de
quadriceps femoris kasi MAS degeri ortalamasi 1.4+1.05, adduktér kaslarin MAS degeri
ortalamasi 0.66+0.81 ve gastroknemius kasi MAS degeri ortalamasi 2.60+1.35 oldugu
go6rulmustir. Grup 2’de ise quadriceps femoris kasi MAS degeri ortalamasi 1.26+1.33,
adduktor kaslarin MAS degeri ortalamasi 0.8+0.77 ve gastroknemius kasi MAS degeri
ortalamasi 1.86+£1.59 oldugu goértlmastir. Grup 1’de alt ekstremite kaslarinin toplam
MAS degeri ortalamasi 4.661£2.19 iken, Grup 2'de toplam MAS degeri ortalamasi
3.931£2.18 olarak bulunmustur. Tedavi 6éncesinde spastisite siddeti acisindan gruplar

arasinda istatistiksel olarak anlamli fark bulunmamaktadir (p>0.05).

Eklem hareket aciklig1 degerleri incelendiginde; Grup 1’de aktif diz fleksiyonu
acisi ortalama degeri 105.46+14.54, pasif diz fleksiyonu acisi ortalama degeri
124.53+11.29, aktif ayak bilegi dorsifleksiyonu acisi ortalama degeri 2+4.45 ve pasif
ayak bilegi dorsifleksiyonu agisi ortalama degeri 5.931+6.29 olarak bulunmustur. Grup

2'de ise aktif diz fleksiyonu agisi ortalama degerinin 112+18.78, pasif diz fleksiyonu agisi
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ortalama degerinin 131.4616.71, aktif ayak bilegi dorsifleksiyonu agisi ortalama
degerinin 415.31 ve pasif ayak bilegi dorsifleksiyonu agisi ortalama degerinin 7.204£5.22
oldugu tespit edilmistir. Grup 1’de ve Grup 2’deki bireylerin aktif ve pasif diz ekstansiyon
derecesinin tam oldugu goériimustir. Tedavi 6ncesinde eklem hareket acikligi degerleri

agisindan gruplar arasinda istatistiksel olarak anlamli fark bulunmamaktadir (p>0.05).

Alt ekstremite kaslarinin spastisite siddeti ile aktif ve pasif olarak ol¢ilen eklem

hareket acikligi dederlerinin karsilastiriimasi Tablo 4.5.1°de verilmigtir.

Tablo 4.5.1 Tedavi 6ncesinde spastisite siddeti ve eklem hareket acikligi degerlerinin

gruplar arasi kargilastiriimasi

Degiskenler

Grup 1 Grup 2
MAS X+SS XSS t/z p
Quadriceps femoris 1.4+1.05 1.26+1.33 -0.329** 0.742
Kalca adduktor kaslari 0.66+0.81 0.8+0.77 -0.539** 0.590
Gastroknemius kasi 2.60+1.35 1.86+1.59 -1.612** 0.107
Alt ekstremite
toplam MAS degeri 4.66+£2.19 3.93+2.18 -0.799** 0.424
EHA Olgiimii
Aktif diz fleksiyonu
acisi (9 105.46+14.54 112+18.78 -1.207* 0.148
Pasif diz fleksiyonu
acisi (%) 124.53+11.29 131.4646.71 -1.868** 0.62
Aktif diz ekstansiyonu
acisi (%) 0 0 1.00** 1.00
Pasif diz ekstansiyonu
acisi (9 0 0 1.00** 1.00
Aktif ayak bilegi
dorsifleksiyonu agisi (°) 2+4.45 4+5.31 -1.153** 0.249
Pasif ayak bilegi
dorsifleksiyonu agisi (°) 5.93+6.29 7.20+5.22 -0.994** 0.320
Aktif ayak bilegi plantar
fleksiyon acisi (°) 23.73£13.17 26.86+13.20 -0.524** 0.600
Pasif ayakbilegi plantar
fleksiyon agisi (°) 28.73+14.19 32.20+11.39 -0.544** 0.587

Grup 1: Galisma grubu, Grup 2: Kontrol grubu, MAS: Modifiye Ashworth Skalasi,
EHA: Eklem hareket acikligi, t: Bagimsiz gruplarda t testi, z: Mann Whitney U testi,

* Bagimsiz gruplarda t testi, ** Mann Whitney U testi
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4.6 Tedavi Oncesinde Denge Sonuglarinin Gruplar Arasi Karsilastiriimasi

Gruplarin tedavi 6ncesinde statik denge skorlari incelendiginde; Grup 1’in sag
ayak icin TAUDT ortalama degeri 0.86+0.91 puan ve sol ayak TAUDT ortalama degeri
0.60+0.63 puan ve TAUDT toplam skoru ortalama degeri 1.60+1.12 puan olarak
bulunmustur. Grup 2’nin sag ayak TAUDT ortalama degerinin 1.06+0.96 puan, sol ayak
TAUDT ortalama degerinin 1.26+1.03 puan ve TAUDT toplam puani ortalama degerinin
2.33%1.58 puan oldugu tespit edilmistir.

Dinamik denge skorlari incelendiginde; Grup 1’in Sureli Kalk-Yura Testi (SKYT)
ortalama degeri 0.93+0.96 puan ve Grup 2'nin ortalama degeri 1.26£1.09 puan olarak
bulunmustur. Statik ve dinamik denge skorlari incelendiginde tedavi 6ncesinde gruplar

arasinda fark olmadigi goérilmustir (p>0.05) (Tablo 4.6.1).

Tablo 4.6.1 Tedavi 6ncesinde denge sonuglarinin gruplar arasi karsilastiriimasi

Denge Sonuglari Grup 1 Grup 2

Statik Denge XSS XSS z p
TAUDT - Sag ayak puani 0.86+0.91/3 1.06+0.96 / 3 -0.549 0.583
TAUDT - Sol ayak puani 0.60+0.63 /3 1.26£1.03/3 -1.854 0.064
TAUDT - Toplam puan 1.60+1.12/6  2.33+1.58/6 -1.214 0.225

Dinamik Denge

Sdreli Kalk-Yara Testi puant  0.93+0.96 / 3 1.26£1.09/3 -0.839 0.402

Grup 1: Calisma grubu, Grup 2: Kontrol grubu, TAUDT: Tek ayak (izerinde durma testi,
z: Mann Whitney U testi

4.7 Tedavi Oncesinde Yiiriime Parametrelerinin Gruplar Arasi Karsilagtiriimasi

Tedavi oncesinde gruplarin ylrime parametreleri incelendiginde; Grup 71’in
yurime kadansi ortalama degeri 72.78+20.86 adim/dk ve Grup 2’nin ortalama degeri
85.26+18.17 adim/dk’dir. Grup 1’in yirime hizi ortalamasi 0.56£0.32 m/sn ve Grup 2’nin
ortalamasi 0.72+0.45 m/sn olarak bulunmustur. Grup 1’de ylrimenin simetrik olusu

%76.54+13.37 oraninda saglanirken, Grup 2'de ise yurimenin simetrik olusu
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%77.95£13.91 oldugu goérilmustir. Burada Grup 2'nin daha simetrik bir ytrime

periyoduna sahip oldugu goérilmektedir. Gruplarin ylrime parametrelerinin

karsilastiriimasi Tablo 4.7.1’de verilmistir. YUrime parametreleri agisindan gruplar

arasinda istatistiksel olarak anlamli fark bulunmamaktadir (p>0.05).

Tablo 4.7.1 Tedavi 6ncesinde yuriime parametrelerinin gruplar arasi karsilastiriimasi

Grup 1

Grup 2

Yiuriime Parametreleri X£SS X£SS t/z p
Kadans (adim/dk) 72.78+20.86 85.26+£18.17 -1.747* 0,092
Yiriime Hizi (m/sn) 0.56+0.32 0.72+0.45 -0.830** 0.407
Sol Yiiriime Periyodu (sn) 1.84+0.70 1.57+0.39 -0.519** 0.604
Sag Yiiriime Periyodu (sn) 1.83+0.71 1.59+0.40 -0.415** 0.678
Sol Cift Adim Uzunlugu (m) 1.0+0.39 1.05+0.52 -0.125** 0.901
Sag Cift Adim Uzunlugu (m) 1.040.40 1.06+0.53 -0.245** 0,942
Sol Adim Uzunlugunun

Boya Orani (%) 59.26+22,60 63.07+£30.34 -0.207** 0.836
Sag Adim Uzunlugunun

Boya Orani (%) 61.87+22.77 63.51+30.73 -0.436** 0.663
Sol Adim Uzunlugu Yiizdesi

(YUrime Periyodunun %si) 48.82+9.19 48.70+6.43 0.043* 0.966
Sag Adim Uzunlugu Yizdesi

(Yarume Periyodunun %si) 51.17+9.19 51.304£6.43 0.043* 0.966
Sol Durus Fazi

(Sol Adim Uzunluguna Goére %si) 57.58+11.24 58.8149.67 -0.322* 0.750
Sag Durus Fazi

(Sag Adim Uzunluguna Gore %si) 58.8418.89 61.9916.95 -1.081* 0.289
Sol Sallanma Fazi

(Sol Adim Uzunluguna Gére %si) 42.45+11.24 41.18+9.67 0.330* 0.744
Sag Sallanma Fazi

(Sag Adim Uzunluguna Gore %si) 41.15+8.89 38+6.95 1.081* 0.289
Sol Cift Destek Periyodu

(Yarume Periyodunun %si) 8.75+4.08 10.45+2.95 -1.308* 0.202
Sag Cift Destek Periyodu

(Yirime Periyodunun %si) 7.5913.12 10.38+2.72 -2.607* 0.201
Sol Tek Destek Periyodu

(Yirime Periyodunun %si) 41.02+9.07 37.95+6.56 1.061* 0.298
Sag Tek Destek Periyodu

(Yarume Periyodunun %’si) 42.53+10.96 41.25+9.82 0.338* 0.738
Yiuriime Simetrisi (%) 76.54+13.37 77.95+13.91 0.481* 0.779

Grup 1: Calisma grubu, Grup 2: Kontrol grubu, t: Bagimsiz gruplarda t testi, z. Mann Whitney U testi,
* Bagimsiz gruplarda t testi, ** Mann Whitney U testi
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4.8 Tedavi Oncesinde Yiiriime Sirasindaki Pelvis Kinematiginin Gruplar Arasi

Karsilastirilmasi

Hemiparetik bireylerin tedavi dncesindeki yurime sirasinda pelvis kinematigi
karsilastiriidiginda gruplar arasinda anlaml fark yoktur (p>0.05). Gruplara ait pelvis

kinematiginin karsilastiriimasi Tablo 4.8.1°’de verilmigtir.

Tablo 4.8.1 Tedavi 6ncesinde yurime sirasindaki pelvis kinematiginin gruplar arasi
karsilastiriimasi

Grup 1 Grup 2

Pelvik Parametreler X£SS X£SS t/z p
Pelvik Tilt

Simetrisi (%) 33.78+30.06  32.48+28.71 -0.145** 0.885
Sol Pelvik Tilt

Acisi (°) 8.79+3.51 7.8115.65 -1.307** 0.191
Sag Pelvik Tilt

Acisi (°) 8.54+3.58 7.7045.74 -1.328** 0.184
Pelvik Obliklik

Simetrisi (%) 57.18+29.97 72.22+28.92 -1.535** 0.125
Sol Pelvik Obliklik

Acisi (©) 5.46+2.49 5.30+£2.77 -0.228** 0.819
Sag Pelvik Obliklik

Acisi (°) 5.67+2.38 5.361£2.79 0.323* 0.749
Pelvik Rotasyon

Simetrisi (%) 71.09+14.95  80.16+22.29 -1.950** 0.064
Sol Pelvik Rotasyon

Acisi (°) 11.48+5.33 10.15+3.74 -0.373** 0.709
Sag Pelvik Rotasyon

Acisi (©) 12.28+5.15 10.29+3.96 -0.664** 0.507

Grup 1: Galisma grubu, Grup 2: Kontrol grubu, t: Bagimsiz gruplarda t testi, zz Mann Whitney U testi,
* Bagimsiz gruplarda t testi, ** Mann Whitney U Testi

Calisma ve kontrol grubunun spastisite siddeti, eklem hareket acgikhgi élgimd,
statik ve dinamik denge skorlari, yurime parametreleri ve pelvis kinematigi tedavi
oncesinde incelendiginde gruplar arasinda istatistiksel agidan anlamli farklihgin
bulunmadidi goéralmustir. Bu da bize tedavi dncesinde gruplarin benzer 6zelliklere sahip

olup homojen bir dagihm gdésterdigini ifade eder.
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4.9 Tedavi Sonrasinda Ambulasyona Yardimci Cihaz Kullanim Durumundaki

Degisim

Tedavi sonrasinda ambulasyon ic¢in yardimci cihaz kullanim durumlar
incelendiginde; Grup 1'de tedavi 6ncesinde bireylerin %33.3'U (n=5) ylurime yardimcisi
kullanmazken, tedavi sonrasinda yldrime yardimcisi kullanmayanlarin sayisi artarak
%40 (n=6) olmustur. Tedavi sonrasinda Grup 1’'in  ylrime yardimcisi kullanim

durumundaki degisiklikler ile ilgili bilgiler Sekil 4.9.1°de gosterilmigstir.

Grup 1 Grup 1
Tedavi Oncesi Tedavi Sonrasi

(&)]

i

w

N

-

u Cihaz Kullanmiyor = Tripot = Kanedyen Baston

Sekil 4.9.1 Calisma grubunun ambulasyona yardimci cihaz kullanim durumlarindaki
degisim
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Grup 2’de tedavi sonrasinda bireylerin yurime yardimcisi kullanim durumuyla
ilgili herhangi bir degisiklik olmamistir. Grup 2’nin tedavi 6ncesi ve tedavi sonrasi ylirime

yardimcisi kullanim durumui ile ilgili bilgiler Sekil 4.9.2’de gdsterilmistir.

Grup 2 Grup 2
Tedavi Oncesi Tedavi Sonrasi

1 Cihaz Kullanmiyor = Tripot = Kanedyen Baston

Sekil 4.9.2 Kontrol grubunun ambulasyona yardimci cihaz kullanim durumlarindaki
degisim

4.10 Spastisite Siddeti ve Eklem Hareket Agikligi Bulgularinin Grup igi
Karsilagtiriimasi

Grup 1'de spastisite siddeti tedavi Oncesinde ve tedavi sonrasinda
incelendiginde; quadriceps femoris kasinda (p=0.008), kalgca adduktdr kaslarinda
(p=0.020), gastroknemius kasinda (p=0.002) ve alt ekstremite toplam spastisite
siddetinde (p=0.001) istatistiksel olarak anlamli farkllk tespit edilmistir. Grup 1’de tedavi
Oncesi ve tedavi sonrasindaki spastisite siddetinin karsilastiriimasi Tablo 4.10.1°de

verilmistir.

Aktif diz fleksiyonu (p=0.0001), pasif diz fleksiyonu (p=0.034), aktif ayak bilegi
dorsifleksiyonu (p=0.027), pasif ayak bilegi dorsifleksiyonu (p=0.0001), aktif ayak bilegi
plantar fleksiyonu (p=0.003) ve pasif ayak bilegi plantar fleksiyonu (p=0.002) agilarinda
tedavi sonrasinda istatistiksel olarak anlamli fark bulunmustur (p<0.05). Grup 1’de tedavi
oncesi ve tedavi sonrasinda aktif ve pasif eklem hareket acgikliginda artis goériimustar
(Tablo 4.10.1).
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Tablo 4.10.1 Grup T’in tedavi dncesi ve sonrasi spastisite siddeti ve eklem hareket
acikhgi degerlerinin karsilastiriimasi

Degiskenler Tedavi Oncesi  Tedavi Sonrasi

MAS X+SS X+SS t/z p
Quadriceps femoris 1.4+1.05 0.73+0.88 -2.640** 0.008
Kalca adduktér kaslari 0.66+0.81 0.20+0.41 -2.333** 0.020
Gastroknemius kasi 2.60£1.35 1.33+0.97 -3.140** 0.002

Alt ekstremite

*%*
toplam MAS degeri 4.661£2.19 2.26+1.53 -3.436 0.001
EHA Olgiimii
Aktif diz fleksiyonu
acisi (9 105.46+14.54 116.60+14.54 -5.403* 0.0001
Pasif diz fleksiyonu
acisi (9 124.53+11.29 130.3316.39 -2.116** 0.034
Aktif ayak bilegi
dorsifleksiyonu agisi (°) 214 .45 4.6016.06 -2.214** 0.027
Pasif ayak bilegi
dorsifleksiyonu agisi (°) 5.9316.29 11.73+7.26 -4.610* 0.0001
Aktif ayak bilegi plantar
fleksiyon agisi (°) 23.73+13.17 32.33£12.37 -2.943** 0.003
Pasif ayakbiledi plantar
fleksiyon agisi (°) 28.73+14.19 40.13+£5.43 -3.071** 0.002

MAS: Modifiye Ashworth Skalasi, EHA: Eklem hareket acikhdi, t: Bagimli gruplarda t testi, z: Wilcoxon Testi
* Bagimh gruplarda t testi, ** Wilcoxon Testi

Grup 2'nin spastisite siddeti tedavi Oncesinde ve tedavi sonrasinda
incelendiginde; quadriceps femoris kasinda (p=0.157), kalga adduktér kaslarinda
(p=0.083) ve gastroknemius kasinda (p=0.064) ve alt ekstremite toplam spastisite
siddetinde (p=0.204) tedavi sonrasinda azalma oldugu gorulmustir. Ancak bu azalma
istatistiksel olarak anlamli duzeyde degildir. Grup 2’'de tedavi Oncesi ve tedavi

sonrasindaki spastisite siddetinin karsilastiriimasi Tablo 4.10.2’de verilmigtir.

Aktif diz fleksiyonu (p=0.637), pasif diz fleksiyonu (p=0.588), aktif ayak bilegi
dorsifleksiyonu (p=0.854), pasif ayak bilegi dorsifleksiyonu (p=0.988), aktif ayak bilegi
plantar fleksiyonu (p=0.066) ve pasif ayak biledi plantar fleksiyonu (p=0.109) acilarinda
tedavi sonrasinda artis oldugu gorilmustir. Ancak tedavi sonrasinda gorilen bu artis
istatistiksel olarak anlamli dizeyde degildir. Grup 2'de tedavi 6ncesi ve tedavi

sonrasinda eklem hareket acgikliginin karsilastiriimasi Tablo 4.10.2'de verilmistir.
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Tablo 4.10.2 Grup 2'nin tedavi 6ncesi ve sonrasi spastisite siddeti ve eklem hareket
acikligi degerlerinin karsilastiriimasi

Degiskenler ..

g's Tedavi Oncesi Tedavi Sonrasi
MAS X*SS X*SS t/z p
Quadriceps femoris 1.26+1.33 1.13+1.30 -1.414**  0.157
Kalga adduktor kaslari 0.8+0.77 0.60£0.73 -1.732**  0.083
Gastroknemius kasi 1.86+1.59 1.60+1.72 -2.000*  0.064
Alt ekstremite ) -
toplam MAS degeri 3.93+2.18 3.33+2.49 2.264 0.204
EHA Olgiimii
Aktif diz fleksiyonu
acisi (%) 112+18.78 113+19.83 0.483* 0.637
Pasif diz fleksiyonu
acisi (%) 131.4646.71 132+7.18 -0.542*  0.588
Aktif ayak bilegi
dorsifleksiyonu agisi (°) 415.31 4.13+5.65 -0.184**  0.854
Pasif ayak bilegi
dorsifleksiyonu agisi (°) 7.20+5.22 8.26+6.68 0.954* 0.988
Aktif ayak bilegi plantar
fleksiyon agisi (°) 26.86+13.20 30£12.39 -1.841**  0.066
Pasif ayakbilegi plantar
fleksiyon agisi (°) 32.20+11.39 34+10.88 -1.604**  0.109

MAS: Modifiye Ashworth Skalasi, EHA: Eklem hareket acikhgi, t: Bagimli gruplarda t testi, z: Wilcoxon Testi
* Bagimh gruplarda t testi, ** Wilcoxon Testi

4.11 Denge Skorlarinin Grup igi Karsilagtiriimasi

Grup 1’de denge skorlari tedavi 6ncesinde ve tedavi sonrasinda incelendiginde;

statik denge sonuglari agisindan sag ayak TAUDT puani (p=0.021), sol ayak TAUDT

puani (p=0.001) ve TAUDT toplam puaninda (p=0.001) tedavi sonrasinda istatistiksel

olarak anlamli fark bulunmustur.

Dinamik denge sonuglari igcin SKYT puaninda tedavi sonrasinda istatistiksel

olarak anlamli fark bulunmustur (p=0.001). Grup 1’de tedavi dncesi ve tedavi sonrasinda

statik ve dinamik denge sonuglarinin karsilastiriimasi Tablo 4.11.1’de verilmistir.
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Tablo 4.11.1 Grup 1’in tedavi 6ncesi ve sonrasi denge degerlerinin kargilastiriimasi

Denge Sonuglari Tedavi Tedavi

Oncesi Sonrasi
Statik Denge X£SS X£SS t/z P
TAUDT - Sag ayak puani 0.86+0.91/3  1.53+1.18/3  -2.308* 0.021
TAUDT - Sol ayak puani 0.60+0.63/3  1.73+0.88/3  -3.314** 0.001
TAUDT - Toplam puan 1.60+1.12/6  3.26+1.66/6  -6.614* 0.001
Dinamik Denge
Sureli Kalk-Yuru Testi puani 0.93+0.96 /3  2.33+0.61/3 -3.286** 0.001

TAUDT: Tek ayak (izerinde durma testi, t: Bagimli gruplarda t testi, z: Wilcoxon Testi,
* Bagimlh gruplarda t testi, ** Wilcoxon Testi

Grup 2'de denge skorlari tedavi 6ncesinde ve tedavi sonrasinda incelendiginde;

statik denge sonuglari agisindan sag ayak TAUDT puani (p=0.102), sol ayak TAUDT

puani (p=0.180) ve TAUDT toplam puaninda (p=0.095) artis kaydedilmistir; ancak statik

denge skorlarinda tedavi sonrasinda gorilen bu artis istatistiksel olarak anlamli degildir

(Tablo 4.11.2).

Dinamik denge sonuglari i¢cin SKYT puaninda tedavi sonrasinda istatistiksel

olarak anlamli fark bulunmustur (p=0.039). Grup 2’'de tedavi 6ncesi ve tedavi sonrasinda

statik ve dinamik denge sonuglarinin kargilagtiriimasi Tablo 4.11.2’de verilmistir.

Tablo 4.11.2 Grup 2'nin tedavi 6ncesi ve sonrasi denge degerlerinin kargilastiriimasi

Denge Sonuglari . Tedavi

_ Tedavi Oncesi Sonrasi
Statik Denge XSS X+SS 7 D
TAUDT - Sag ayak puani 1.06+0.96 / 3 1.33+1.11/3  -1.633 0.102
TAUDT - Sol ayak puani 1.26+1.03/3 1.46+1.18/3  -1.342 0.180
TAUDT - Toplam puan 2.33+1.58/6 2.80+1.82/6  -1.890 0.095
Dinamik Denge
Sdreli Kalk-YUrd Testi puani 1.26+x1.09/6 1.93+0.88/3  -2.060 0.039

TAUDT: Tek ayak (izerinde durma testi, z: Wilcoxon Testi
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4.12 Yiiriime Parametrelerindeki Degisikliklerin Grup ici Karsilastiriimasi

Grup 1'de ylrime parametreleri tedavi 6ncesinde ve tedavi sonrasinda
incelendiginde; yurime kadansinda (p=0.0001) ve yurime hizinda (p=0.004) istatistiksel
olarak anlamh farklihk kaydedilirken yarimenin diger parametreleri agisindan anlamh

farkliigin olmadigi géralmastar (p>0.05). Grup 1’de tedavi dncesi ve tedavi sonrasinda

yurime parametrelerinin karsilastiriimasi Tablo 4.12.1°de detayl olarak verilmistir.

Tablo 4.12.1 Grup 1in tedavi

karsilastiriimasi

oncesi ve sonrasl

yurime parametrelerinin

Tedavi Oncesi

Tedavi Sonrasi

Yirime Parametreleri X£SS XSS t/iz p
Kadans (adim/dk) 72.78+20.86 93.49+14.73 -4.556*  0.0001
Yiriime Hizi (m/sn) 0.56+0.32 1.05+0.09 -2.920** 0.004
Sol Yiirime Periyodu (sn) 1.84+0.70 1.98+1.07 -0314** 0.753
Sag Yiiriime Periyodu (sn) 1.83+0.71 1.98+1.07 -0.220*  0.826
Sol Cift Adim Uzunlugu (m) 1.04£0.39 1.07+0.47 -0.943** 0.345
Sag Cift Adim Uzunlugu (m) 1.0+0.40 1.08+0.48 -0.874** 0.382
Sol Adim Uzunlugunun

Boya Orani (%) 59.26+22,60 64.33+27.52 -0.973** 0.331
Sag Adim Uzunlugunun

Boya Orani (%) 61.87+22.77 64.43+27.87 -0.471** 0.638
Sol Adim Uzunlugu Yiizdesi

(Yarume Periyodunun %si) 48.82+9.19 51.2049.08 -1.360* 0.195
Sag Adim Uzunlugu Yizdesi

(Yarume Periyodunun %si) 51.17+9.19 48.79+9.08 1.360* 0.195
Sol Durus Fazi

(Sol Adim Uzunluguna Gére %si) 57.58+11.24 56.60+9.90 0.474 0.643
Sag Durus Fazi

(Sag Adim Uzunluguna Gore %si) 58.84+8.89 58.44+8.90 0.293 0.774
Sol Sallanma Fazi

(Sol Adim Uzunluguna Gore %si) 42.45+11.24 43.40+9.90 -0.458 0.654
Sag Sallanma Fazi

(Sag Adim Uzunluguna Gore %si) 41.15+8.89 41.55+8.90 -0.293 0.774
Sol Cift Destek Periyodu

(Yarume Periyodunun %si) 8.75+4.08 7.50£3.41 1.941 0.073
Sag Cift Destek Periyodu

(Yarume Periyodunun %si) 7.59+3.12 7.51+£3.04 0.105 0.918
Sol Tek Destek Periyodu

(Yirime Periyodunun %si) 41.02+9.07 41.68+9.08 -0.465 0.649
Sag Tek Destek Periyodu

(Yirime Periyodunun %’si) 42.53+10.96 43.42+9.57 -0.430 0.674
Yirime Simetrisi (%) 76.54+13.37 79.12+16.78 -1.202 0.249

t: Bagimh gruplarda t testi, z: Wilcoxon Testi, * Bagimh gruplarda t testi, ** Wilcoxon Testi
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Grup 2'de ylrime parametreleri tedavi O6ncesinde ve tedavi sonrasinda

incelendiginde; yurime parametrelerinde tedavi sonrasinda gelisme oldugu

kaydedilmistir; ancak elde edilen sonugclara gére bu gelismeler istatistiksel olarak anlaml

degildir (p>0.05). Grup 2’de tedavi dncesi ve tedavi sonrasinda yiriime parametrelerinin

karsilastiriimasi Tablo 4.12.2’de detayli olarak verilmigtir.

Tablo 4.12.2 Grup 2'nin tedavi 6ncesi ve sonrasi

karsilastiriimasi

yuriime parametrelerinin

Tedavi Oncesi

Tedavi Sonrasi

Yiriime Parametreleri X£SS X£SS t/z P
Kadans (adim/dk) 85.26+£18.17 88.49+18.61 -1.134* 0.276
Yiurime Hizi (m/sn) 0.72+0.45 0.83+0.39 -1.014** 0.310
Sol Yiiriime Periyodu (sn) 1.57+0.39 1.52+0.41 -1.693** 0.090
Sag Yiiriime Periyodu (sn) 1.59+0.40 1.52+0.42 -1.693** 0.090
Sol Cift Adim Uzunlugu (m) 1.05+0.52 1.18+0.48 -1439** 0150
Sag Cift Adim Uzunlugu (m) 1.06£0.53 1.18+0.48 -1.352** 0.176
Sol Adim Uzunlugunun

Boya Orani (%) 63.07+30.34 71.27+28.93 -1.521** 0.128
Sag Adim Uzunlugunun

Boya Orani (%) 63.51+30.73 71.38+29.20 -1.352** 0.176
Sol Adim Uzunlugu Yiizdesi

(Yarume Periyodunun %si) 48.7046.43 50.97+4.94 -2.604* 0.201
Sag Adim Uzunlugu Yizdesi

(Yarume Periyodunun %si) 51.30+6.43 49.021+4.94 2.604* 0.201
Sol Durus Fazi

(Sol Adim Uzunluguna Gore %si) 58.81+9.67 56.40+8.66 2.042* 0.060
Sag Durus Fazi

(Sag Adim Uzunluguna Gore %si) 61.99+6.95 64.30+6.71 -1.414* 0.179
Sol Sallanma Fazi

(Sol Adim Uzunluguna Gére %si) 41.1849.67 43.59+8.66 -2.042* 0.060
Sag Sallanma Fazi

(Sag Adim Uzunluguna Gore %si) 3816.95 35.69+6.71 1.414* 0.179
Sol Cift Destek Periyodu

(Yarume Periyodunun %si) 10.45+2.95 10.20+2.99 0.385* 0.706
Sag Cift Destek Periyodu

(Yarume Periyodunun %si) 10.38+2.72 10.20+2.39 -0.438* 0.668
Sol Tek Destek Periyodu

(Yirime Periyodunun %si) 37.95+6.56 35.7116.44 1.400* 0.183
Sag Tek Destek Periyodu

(YUrime Periyodunun %’si) 41.25+9.82 43.65+8.76 -2.055* 0.059
Yuriime Simetrisi (%) 77.95+13.91 81.40+16.25 -1,544* 0.145

t: Bagimh gruplarda t testi, z: Wilcoxon Testi, * Bagiml gruplarda t testi, ** Wilcoxon Testi*
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4.13 Pelvis Kinematigindeki Degisikliklerin Grup igi Karsilastiriimasi

Grup 1'de pelvis kinematigi tedavi Oncesinde ve tedavi sonrasinda
incelendiginde; pelvik tilt (p=0.010), pelvik obliklik (p=0.031) ve pelvik rotasyon
simetrilerinde (p=0.041) istatistiksel olarak anlamh farklihk oldugu goérulmuastir. Grup
1’de tedavi 6ncesi ve tedavi sonrasinda pelvis kinematiginin karsilastiriimasi Tablo

4.13.1’de verilmigtir.

Tablo 4.13.1 Grup 1’in tedavi 6ncesi ve sonrasi pelvis kinematiginin karsilastiriimasi

Tedavi 6ncesi Tedavi Sonrasi

Pelvik Parametreler X£SS X£SS t/z p
Pelvik Tilt

Simetrisi (%) 33.78+30.06 48.72+34.43 -2.996* 0.010
Sol Pelvik Tilt

cisi (©) 8.79+3.51 8.321+4.15 -0.350** 0.727
Sag Pelvik Tilt

Acisi (°) 8.54+3.58 8.3614.35 -0.377** 0.706
Pelvik Obliklik

Simetrisi (%) 57.18+29.97 73.99+15.40 -2.398* 0.031
Sol Pelvik Obliklik

Acisi (°) 5.4612.49 5.59+2.55 -0.070** 0.944
Sag Pelvik Obliklik

Acisi (°) 5.67+2.38 5.80+2.47 -0.358* 0.726
Pelvik Rotasyon

Simetrisi (%) 71.09+14.95 80.90£20.67 -2.040** 0.041
Sol Pelvik Rotasyon

Acisi (©) 11.48+5.33 12.46+5.61 -1.664** 0.096
Sag Pelvik Rotasyon

Acisi (©) 12.2845.15 12.3615.49 -0.283** 0.777

t: Bagimh gruplarda t testi, z: Wilcoxon Testi, * Bagimli gruplarda t testi, ** Wilcoxon Testi

Grup 2'de pelvis kinematigi tedavi Oncesinde ve tedavi sonrasinda
incelendiginde; pelvik tilt simetrisi, pelvik obliklik simetrisi ve pelvik rotasyon simetrisinde
tedavi sonrasinda gelismeler oldugu goérialmustir. Ancak elde edilen bu fark istatistiksel
olarak anlamli degildir (p>0.05). Grup 2’de tedavi 6ncesi ve tedavi sonrasinda pelvis

kinematiginin karsilastiriimasi Tablo 4.13.2’de verilmistir.
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Tablo 4.13.2 Grup 2'nin tedavi 6ncesi ve sonrasi pelvis kinematiginin karsilastiriimasi

Tedavi 5ncesi Tedavi Sonrasi

Pelvik Parametreler X+SS X+SS t/z p
Pelvik Tilt

Simetrisi (%) 32.48+28.71 38.61+26.26 -2.366** 0.108
Sol Pelvik Tilt

Acisi (°) 7.8115.65 7.5445.41 -0.845** 0.398
Sag Pelvik Tilt

Acisi (%) 7.70+5.74 7.62+5.47 -0.169** 0.866
Pelvik Obliklik

Simetrisi (%) 72.22+28.92 75.04+27.32 -1.845** 0.398
Sol Pelvik Obliklik

Acisi (9 5.30+2.77 5.66+2.71 -0.845* 0.398
Sag Pelvik Obliklik

Acisi (9 5.361£2.79 5.7412.72 -1.431* 0.174
Pelvik Rotasyon

Simetrisi (%) 80.16+22.29 78.86+21.69 -1.859** 0.063
Sol Pelvik Rotasyon

Acisi (9 10.154£3.74 9.69+3.84 -1.183** 0.237
Sag Pelvik Rotasyon

Acisi (9 10.29+3.96 9.40+3.91 -1.270** 0.204

t: Bagimh gruplarda t testi, z: Wilcoxon Testi, * Bagimli gruplarda t testi, ** Wilcoxon Testi

4.14 Tedavi Sonrasi Spastisite Siddeti ve Eklem Hareket Acikligi Degerlerinin

Gruplar Arasi Karsilastiriimasi

Gruplar tedavi sonrasi dénemde spastisite siddeti agisindan kargilastirildiginda;
guadriceps femoris kasi MAS degeri (p=0.019), gastroknemius kasi MAS degeri
(p=0.002) ve alt ekstremite toplam MAS degerindeki (p=0001) azalma Grup 1 lehine
istatistiksel olarak anlamli diizeydedir. Tedavi sonrasinda kalgca adduktér kaslari MAS
degeri agisindan gruplar arasinda istatistiksel olarak anlamli farkin olmadig1 gértlmugtar
(p=0.098).

Eklem hareket agikhdi agisindan gruplar karsilastirildiginda; aktif diz fleksiyonu
acisi (p=0.0001), pasif diz fleksiyonu agisi (p=0.035), pasif ayak bilegi dorsifleksiyon
acisi (p=0.001), aktif ayak bilegi plantar fleksiyon acisi (p=0.010) ve pasif ayak bilegi
plantar fleksiyon agisi (p=0.001) deg@erleri agisindan gruplar arasinda istatistiksel agidan
anlamli farklilik tespit edilmigtir. Aktif ayak bilegi dorsifleksiyon agisi (p=0.060) degeri

acisindan istatistiksel olarak anlaml farkin olmadig1 géraimugtar.
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Gruplarin tedavi sonrasinda élgulen alt ekstremite kaslarinin spastisite siddeti ile
aktif ve pasif eklem hareket acikligi degerlerinin karsilastirimasi Tablo 4.14.1°de

verilmistir.

Tablo 4.14.1 Tedavi sonrasinda spastisite siddeti ve eklem hareket agikligi degerlerinin
gruplar arasi karsilastiriimasi

Degiskenler
MAS Grup 1 Grup 2

XtSS X+SS t/z p
Quadriceps femoris 0.73+£0.88 1.13+1.30 -2.355 0.019
Kalca adduktor kaslari 0.20+0.41 0.60+0.73 -1.246 0.213
Gastroknemius kasi 1.33x0.97 1.60+1.72 -0.152 0.002
Alt ekstremite 2.26+1.53 3.332.49 3757 0.0001
toplam MAS degeri D T ' '
EHA Olgiimii
aA;tgl %‘; fleksiyonu 116.60£14.54  113.13:+19.83  -3.642  0.0001
Pasif diz fleksiyonu 130.336.39 13247.18 2111  0.035
acisi ()
Aktif ayak bilegi 4.60+6.06 4.13+5.65 11.880  0.060
dorsifleksiyonu acisi (°)
Pasifayak bilegi 44 73,7 56 8.26+6.68 3302 0.001
dorsifleksiyonu acisi (°)
Aktif ayak bilegi plantar 55 33,45 37 30+12.39 2579 0.010
fleksiyon agisi (°)
Pasif ayakbilegi plantar 4 15,5 43 34+10.88 3200  0.001

fleksiyon agisi (°)

Grup 1: Galisma grubu, Grup 2: Kontrol grubu, MAS: Modifiye Ashworth Skalasi,
EHA: Eklem hareket acgikligi, z: Mann Whitney U testi,
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4.15 Tedavi Sonrasi Denge Skorlarinin Gruplar Arasi Karsilastiriimasi

Gruplarin tedavi sonrasinda statik denge skorlari incelendiginde; sol ayak
TAUDT skoru (p=0.001) ve TAUDT toplam skoru (p=0.001) agisindan gruplar arasinda
istatistiksel olarak anlamli farkin oldugu saptanmistir. Sag ayak TAUDT skoru (p=0.638),

agisindan gruplar arasinda istatistiksel olarak anlamli fark bulunmamistir.

Dinamik denge skorlari incelendiginde; gruplar arasinda SKYT skoru agisindan
Grup 1 lehine istatistiksel olarak anlamli fark tespit edilmistir (p=0.0274). Gruplarin tedavi
sonrasinda statik ve dinamik denge skorlarinin karsilastiriimasi Tablo 4.15.1°de detayl

olarak verilmigtir.

Tablo 4.15.1 Tedavi sonrasinda denge skorlarinin gruplar arasi kargilastiriimasi

Denge Sonuglari

; Grup 1 Grup 2
Statik D
areenge X+SS X+SS 7 D
TAUDT - Sag ayak puani 1.53£1.18/3 1.33+1.11/3  -1.470 0.142
TAUDT - Sol ayak puani 1.73£0.88 /3 1.46+1.18/3 -3.633 0.001
TAUDT - Toplam puan 3.26+1.66/6 2.80+1.82/6  -3.261 0.001

Dinamik Denge

Sireli Kalk-YUru Testi puani 2.33+0.61/3 1.93+0.88/3 -2.211 0.027

Grup 1: Calisma grubu, Grup 2: Kontrol grubu, TAUDT: Tek ayak (izerinde durma testi,
z: Mann Whitney U testi

4.16 Tedavi Sonrasi Yiirime Parametrelerinin Gruplar Arasi Karsilastiriimasi

Tedavi sonrasinda gruplarin ylrime parametreleri incelendiginde; yurime
kadansi (p=0.005), ylriume hizi (p=0.017), sag durus fazi (p=0.049), sagd sallanma fazi
(p=0.049), sol cift destek periyodu (p=0.029), sag cift destek periyodu (p=0.005) ve sol
tek destek periyodu degerlerinde (p=0.047) gruplar arasinda anlamh farklilik
bulunmaktadir. Gruplarin tedavi sonrasinda yidrime parametrelerinin karsilastiriimasi

Tablo 4.16.1’de detayli olarak verilmigtir.
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Tablo 4.16.1 Tedavi sonrasinda ylriime parametrelerinin gruplar arasi karsilastiriimasi

Yiuriime Parametreleri eriuspsl eri':lSpSZ z p
Kadans (adim/dk) 93.49+14.73 88.49+18.61 -2.784 0.005
Yuriime Hizi (m/sn) 1.05+0.09 0.83+0.39 -2.397 0.017
Sol Yiiriime Periyodu (sn) 1.98+1.07 1.52+0.41 -0.169 0.866
Sag Yiiriime Periyodu (sn) 1.98+1.07 1.52+0.42 -0.147 0.883
Sol Cift Adim Uzunlugu (m) 1.07+0.47 1.18+0.48 -0.317 0.751
Sag Cift Adim Uzunlugu (m) 1.08+0.48 1.18+0.48 -0.317 0.751
Sol Adim Uzunlugunun

Boya Orani (%) 64.33+27.52 71.27+28.93 -0.105 0.916
Sag Adim Uzunlugunun

Boya Orani (%) 64.43+27.87 71.38+29.20 -0.021 0.983
Sol Adim Uzunlugu Yiizdesi

(Yurime Periyodunun %si) 51.2049.08 50.9714.94 -0.441 0.659
Sag Adim Uzunlugu Yizdesi

(Yuarime Periyodunun %si) 48.79+9.08 49.02+4.94 -0.441 0.659
Sol Durus Fazi

(Sol Adim Uzunluguna Gore %si) 56.60+9.90 56.40+8.66 -1.324 0.185
Sag Durus Fazi

(Sag Adim Uzunluguna Gore %si) 58.44+8.90 64.30+6.71 -2.036 0.049
Sol Sallanma Fazi

(Sol Adim Uzunluguna Gore %si) 43.40+9.90 43.59+8.66 -1.324 0.185
Sag Sallanma Fazi

(Sag Adim Uzunluguna Gore %si) 41.55+8.90 35.6946.71 2.036 0.049
Sol Cift Destek Periyodu

(Yarume Periyodunun %si) 7.5043.41 10.20+2.99 -2.299 0.029
Sag Cift Destek Periyodu

(Yarume Periyodunun %si) 7.51+£3.04 10.20+2.39 -3.067 0.005
Sol Tek Destek Periyodu

(YUrime Periyodunun %si) 41.68+9.08 35.71+6.44 2.076 0.047
Sag Tek Destek Periyodu

(YUrime Periyodunun %’si) 43.42+9.57 43.65+8.76 -1.240 0.215
Yiriime Simetrisi (%) 79.12+16.78 81.40+16.25 -0.357 0.721

Grup 1: Calisma grubu, Grup 2: Kontrol grubu, z: Mann Whitney U testi
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4.17 Tedavi Sonrasi Pelvis Kinematiginin Gruplar Arasi Karsilastiriimasi

Tedavi sonrasinda gruplarin  yuriume sirasindaki pelvis  kinematigi
karsilastiriidiginda; pelvik rotasyon simetrisi (p=0.001) ve sol pelvik rotasyon agisi
(p=0.003) acisindan gruplar arasinda istatistiksel olarak anlamli farkhlik tespit edilmistir.
Diger pelvik parametreler acgisindan gruplar arasinda anlamh farkin olmadigi
g6riulmustar (p>0.05). Gruplarin tedavi sonrasinda pelvis kinematiginin karsilastiriimasi

Tablo 4.17.1’de detayli olarak verilmistir.

Tablo 4.17.1 Tedavi sonrasinda ylrime sirasindaki pelvis kinematiginin gruplar arasi
kargilastiriimasi

Pelvik Parametreler (?(riugsl (i(r;éosz t/z p
gieere”t(riEilt(%) 48.72+34.43 38.61+26.26  -0.850** 0.395
ig::%;/ik it 8.32+4.15 7.54+5.41 -0.851* 0.395
ig?srg;"ik it 8.3624.35 7.62¢5.47  -1.016*  0.309
Pelvik Obliklik

_ *k
Simetrisi (%) 73.99+15.40  75.04:27.32  -0.560 0.575

Sol Pelvik Obliklik

Agcisi () 5.50+2.55 5.66+2.71 -0.069*  0.945
Sag Pelvik Obliklik
Ag?s. © 5.80+2.47 5.74+2.72 0.063* 0.950

Pelvik Rotasyon
Simetrisi (%)
Sol Pelvik Rotasyon

80.90+20.67 78.86+21.69  -3.258* 0.001

Agisi () 12.46+5.61 9.69+3.84 -2.986** 0.003
Sag Pelvik Rotasyon
Acisi (°) 12.36+5.49 9.40+3.91 -1.328** 0.184

Grup 1: Calisma grubu, Grup 2: Kontrol grubu, t: Bagimsiz gruplarda t testi, z. Mann Whitney U testi,
* Bagimsiz gruplarda t testi, ** Mann Whitney U testi
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4.18 Uygulanan Tedavilerin Alt Ekstremite Spastisite Siddeti ve Eklem Hareket

Acikhigi Uzerine Etkinliginin incelenmesi

Matriks Ritm Terapisinin tedavi etkinligi Grup 1’de incelendiginde; gastroknemius
kas spastisitesi Uzerine %44, quadriceps femoris kasi Uzerine %43, adduktdr kaslar
Uzerine %33 ve alt ekstremite toplam spastisite siddeti Gzerine %56’k bir iyilesme
oldugu gdérulmastir. Kontrol grubunda Bobath yaklagiminin tedavi etkinligi
incelendiginde; gastroknemius kas spastisitesi Uzerine %20, adduktor kaslar tUzerine
%17, quadriceps femoris kasi Uzerine %7 ve alt ekstremite toplam spastisite siddeti

Uzerine %28’lik bir iyilesme oldugu gorilmustar.

MRT uygulamasinin tedavi etkinligi Grup 1’de incelendiginde; pasif ayak bilegi
dorsifleksiyon agisinda %110’luk ve aktif ayak bilegi dorsifleksiyon agisinda %30’luk bir
artis oldugi gorulmustur. Kontrol grubunda Bobath yaklasiminin tedavi etkinligi
incelendiginde; pasif ayak bilegi dorsifleksiyon agisinda %24’lik ve aktif ayak bilegi

dorsifleksiyon agisinda %12’lik bir artis oldugu géralmastar.

Sonug olarak, Bobath yaklagimina ilave olarak uygulanan MRT’nin alt ekstremite
spastisite siddeti ve eklem hareket agikhgi tzerine daha etkili oldugu goériimustir. Grup
1 ve Grup 2’ye uygulanan tedavilerin alt ekstremite kaslarindaki spastisite siddeti ve

eklem hareket agikhidi Gzerine etkinligi Tablo 4.17.1’de verilmigtir.

Tablo 4.18.1 Tedavilerin spastisite siddeti ve eklem hareket agikhdi tGzerine etkinligi

Degiskenler Grup 1 Grup 2
Tedavi Basari Tedavi Basari
MAS Orani (%) Orani (%)
Quadriceps femoris 43 7
Kalca adduktér kaslari 33 17
Gastroknemius kasi 44 20
Alt ekstremite toplam MAS degeri 56 28
Eklem Hareket Agikhigi Olgiimii
Aktif diz fleksiyonu agisi (°) 10 4
Pasif diz fleksiyonu acisi (°) 5 2
Aktif ayak bilegi dorsifleksiyonu agisi (°) 30 12
Pasif ayak bilegi dorsifleksiyonu agisi (°) 110 24
Aktif ayak bilegi plantar fleksiyon acisi (°) 25 8
Pasif ayakbilegi plantar fleksiyon agisi (%) 28 5

MAS: Modifiye Ashworth Skalasi, EHA: Eklem hareket agikhgi
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4.19 Uygulanan Tedavilerin Denge Uzerine Etkinliginin incelenmesi

Statik denge parametreleri agisindan; TAUDT toplam degeri lizerinde Bobath
yaklagsimina ilave olarak uygulanan MRT grubunda %52’lik ve Bobath grubunda ise

%12’lik bir iyilesme oldugu gorulmugtur.

Dinamik denge parametreleri agisindan; SKYT toplam degeri tUzerinde Matriks
Ritm Terapisinde %64’lik ve Bobath grubunda ise %29’luk bir iyilesme oldugu

gOralmistar.

Sonug¢ olarak, Bobath yaklagsimina ilave olarak uygulanan MRT’nin statik ve
dinamik denge parametreleri Gzerine daha etkili oldugu gorilmustir. Grup 1 ve Grup
2'ye uygulanan tedavilerin statik ve dinamik denge Uzerine etkinligi Tablo 4.19.1°de

verilmigtir.

Tablo 4.19.1 Tedavilerin denge uzerine etkinligi

Denge Sonuglari

_Grup 1 _Grup 2
Statik Denge Tedavi B(g/f)arl Orani  Tedavi B(i/g)arl Orani
TAUDT - Sag ayak puani 44 11
TAUDT - Sol ayak puani 64 7
TAUDT - Toplam puan 52 12
Dinamik Denge
Sdreli Kalk-YUra Testi puani 64 29

TAUDT: Tek Ayak Uzerinde Durma Testi
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4.20 Uygulanan Tedavilerin Yiiriime Parametreleri Uzerine Etkinliginin incelenmesi

Yurime parametreleri agisindan; MRT yUrime hizinda %43, kadansinda %23 ve
yurime simetrisinde %7’lik bir iyilesme saglarken, Bobath grubunda ise ytrime hizinda
%18, kadansinda %6 ve yurime simetrisinde %6’lik bir iyilesme oldugu gorilmuastir.
Sonug olarak, Bobath yaklagimina ilave olarak uygulanan MRT’nin yurime parametreleri
Uzerine daha etkili oldugu gortlmastir. Grup 1 ve Grup 2’ye uygulanan tedavilerin

yurime parametreleri Gzerine etkinligi Tablo 4.20.1°de verilmistir.

Tablo 4.20.1 Tedavilerin yurime parametreleri Uzerine etkinligi

Grup 1 Grup 2

Yiirime Parametreleri Tedavi Basan Tedavi Basan

Orani (%) Orani (%)
Kadans (adim/dk) 23 6
Yiiriime Hizi (m/sn) 43 18
Sol Yiriime Periyodu (sn) 14 7
Sag Yiirime Periyodu (sn) 15 7
Sol Cift Adim Uzunlugu (m) 30 13
Sag Cift Adim Uzunlugu (m) 31 13
Sol Adim Uzunlugunun Boya Orani (%) 31 13
Sag Adim Uzunlugunun Boya Orani (%) 35 13
Sol Adim Uzunlugu Yiizdesi
(YUrime Periyodunun %si) 9 5
Sag Adim Uzunlugu Yizdesi
(Yarume Periyodunun %si) 11 5
Sol Durus Fazi
(Sol Adim Uzunluguna Gére %si) 10 4
Sag Durus Fazi
(Sag Adim Uzunluguna Gore %si) 6 4
Sol Sallanma Fazi
(Sol Adim Uzunluguna Gére %si) 12 6
Sag Sallanma Fazi
(Sag Adim Uzunluguna Gore %si) 10 9
Sol Cift Destek Periyodu
(YUrime Periyodunun %si) 25 15
Sag Cift Destek Periyodu
(Yarume Periyodunun %si) 26 10
Sol Tek Destek Periyodu
(Yarume Periyodunun %si) 10 9
Sag Tek Destek Periyodu
(Yurime Periyodunun %’si) 13 6

Yiiriime Simetrisi (%) 7 6
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4.21 Uygulanan Tedavilerin Pelvis Kinematigi Uzerine Etkinliginin incelenmesi

Pelvis kinematigi agisindan; MRT pelvik tilt simetrisinde %53, pelvik rotasyon
simetrisinde %37 ve pelvik obliklik simetrisinde %33’lik duzelme saglamigtir. Bobath
grubunda ise pelvik tilt simetrisinde %20, pelvik obliklik simetrisinde %6 ve pelvik

rotasyon simetrisinde %2’lik bir dizelme oldugu gérulmustar.

Sonug¢ olarak, Bobath yaklasimina ilave olarak uygulanan MRT’nin pelvis
kinematigi Uzerine daha etkili oldugu gorulmustur. Grup 1 ve Grup 2’ye uygulanan

tedavilerin pelvis kinematigi Uzerine etkinligi Tablo 4.21.1°de verilmistir.

Tablo 4.21.1 Tedavilerin pelvis kinematigi Uzerine etkinligi

Grup 1 Grup 2

Pelvik Parametreler Tedavi Basari Orani  Tedavi Basari Orani

(%) (%)
Pelvik Tilt Simetrisi (%) 53 20
Sol Pelvik Tilt Acisi (%) 37 16
Sag Pelvik Tilt Agisi (%) 33 15
Pelvik Obliklik Simetrisi (%) 33 6
Sol Pelvik Obliklik Agisi (°) 24 9
Sag Pelvik Obliklik Agisi (°) 23 8
Pelvik Rotasyon Simetrisi (%) 37 2
Sol Pelvik Rotasyon Agisi (%) 31 7

Sag Pelvik Rotasyon Agisi (°) 26 18




62

5. TARTISMA

Alt ekstremitede spastisitesi olan hemiparetik bireylerde MRT uygulamasinin
denge ve yurimenin spatio-temporal 6zellikleri Uzerine olan etkilerini incelemek
amaciyla gerceklestirdigimiz randomize kontrolli galismada haftada 3 gun olmak Uzere
4 hafta boyunca toplamda 12 seans uygulanan MRT sonrasinda quadriceps femoris,
kalca adduktor, gastroknemius kaslari ve alt ekstremite kaslarinin toplam spastisite
siddetinde azalma goérulmustir. Aktif/pasif diz fleksiyonu, aktif/pasif ayak bilegi
dorsifleksiyonu ve aktif/pasif ayak bilegi plantar fleksiyonu eklem hareket acilarinda artis
tespit edilmistir. Bununla birlikte MRT’nin statik ve dinamik denge, yltrime hizi ve
kadansi Gzerine olumlu etkileri olmustur. Ayrica MRT pelvik tilt, pelvik obliklik ve pelvik

rotasyon simetrilerini de artirmistir.

Sadece Bobath yaklagimi uygulanan kontrol grubu (BG) hastalarinda tedavi
sonrasinda alt ekstremite kaslarinin spastisite siddetinde ve aktif/pasif eklem hareket
acikliginda herhangi bir degdisiklik olmamigtir. Bobath yaklasimi statik denge sonuglarini
degistirmezken, dinamik denge sonuglari Uzerinde olumlu etki yaratmistir. Bununla
birlikte hastalarin ylrime parametrelerinde ve pelvis kinematiginde degisiklik

gbzlenmemistir.

Tedavi sonrasinda BG+MRT grubunda, quadriceps femoris kasi MAS degeri,
gastroknemius kasi MAS degeri ve alt ekstremite toplam MAS degeri, aktif ayak bilegi
dorsifleksiyon acisi haricinde diger tim alt ekstremite aktif / pasif eklem hareket
acllarinda BG’na goére daha fazla gelisme goérllmustir. Ayrica denge sonuglari
incelendiginde; sag ayak TAUDT skoru harig statik denge skorlari ve dinamik denge
sonucu agisindan BG+MRT grubu BG’na gore Ustin bulunmustur. Yurime parametreleri
incelendiginde; yurime kadansi, yurime hizi, sag durus fazi, sag sallanma fazi, sol /sag
cift destek periyodu ve sol tek destek periyodu degerleri agisindan BG+MRT grubu
BG’na goére Ustin bulunmustur. Pelvis kinematigi incelendiginde; BG+MRT grubunun
pelvik rotasyon simetrisi ve sol pelvik rotasyon agisi degerlerinde iyilesmenin daha fazla

oldugu gérulmustar.
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Hemiparetik bireylerde lezyon lokalizasyonuna ve etkilenim siddetine bagl olarak
her hastada farkli diizeylerde fonksiyonel kayiplar meydana gelmektedir (Teasell vd
2008, Unal 2014). Olusan fonksiyonel kayiplar hareket paternlerinin anormallesmesine
neden olmaktadir. Fonksiyonel ve normal bir hareketin olusmasi icin; postiral kontrol
mekanizmasi ve aktivite ile iligkili yapilar, duyusal girdi, gorsel ve uzaysal alginin
batinlGgu, motor kontroli saglayan biyomekaniksel, néral ve kognitif yapilarin saglam
olmasi gerekmektedir. Hemiparetik bireylerde bu fonksiyonlarin biri veya birkaginda
bozukluklar gériimektedir (Ward 2005, Sheffler ve Chae 2015). Bu durum, postral
kontrolu, dengeyi, amaca yonelik hareket paterninin duzgunlugunu ve hizini, kas
kuvvetini ve enduransini olumsuz etkilemektedir (Acar6z 2015, Cohen vd 2018). Bu
kayiplar, hastanin gunluk yasam aktivitelerindeki bagimsizlik derecesini azaltmaktadir
(Teasell vd 2008, Unal 2014).

Literatlirde hastalarda ortaya ¢ikan fonksiyonel problemler; kognitif problemler,
duyusal ve proprioseptif kayiplar, artmis kas tonusu, postiral kontrol mekanizmasinda
bozukluklar, eklem kontraktirleri, kas zayifliklari, denge ve koordinasyon bozuklugu,
vlicut dizgunligunin bozulmasi, agirlik aktarma mekanizmasinda vyetersizlik ve

anormal yurime paterni olarak belirtiimektedir (Demir vd 2016, Saygili 2018).

Denti ve arkadaslari, hemiparetik bireylerde iyilesmenin Kisisel ve ¢evresel pek
cok faktorden etkilendigini rapor etmiglerdir (Denti vd 2008). Hastanin yasi, lezyonun
lokalizasyonu ve buyukligu, gecirilmis inme Oykusl, hemiparezi 6ncesi fonksiyonel
durum ve goérsel-algisal problemin varligi gibi ézellikler rehabilitasyonun basarisini
etkilemektedir (Denti vd 2008, Duncan vd 1992, Kugler 2003, Paci 2003).

Literatirde yash popllasyonun artmasi sonucunda inme insidansinin arttigi
bildiriimektedir. Hemiparetik bireylerde yas, fonsiyonel iyilesme acgisindan en énemli
prognostik faktorlerden biri olarak gorilmektedir (Alexander 1994, Bagg vd 2002, Mutai
vd 2018). Mutai ve arkadaslari 65 yas Uzeri inme gegirmis 461 hastayi dahil ettikleri
calismalarinda hastalari yaslari agisindan U¢ gruba ayirmislardir. Rehabilitasyon
uygulamalari sonrasinda fonksiyonel bagimsizlik seviyesinin en iyi 65-74 yas arasindaki
grupta oldugunu, 85 yas ve Uzerinde iyilesmenin oldukg¢a yavas oldugunu belirtmislerdir
(Mutai vd 2018). Kugler ve arkadaslari 2219 akut inmeli hastanin katildigi bir kohort
calismasinda hastanede yatis surecinde uygulanan rehabilitasyon programinin gunluk
yasam aktivitelerinde olusturdugu degisiklikleri Barthel indeksiyle degerlendirmiglerdir.
55 yas ve altindaki inmeli hastalarin taburculuk sirasinda fonksiyonel iyilesmelerinin
daha iyi oldugunu tespit etmislerdir. ileri yaslarda ise hastalarin iyilesme hizlarinin

dustagund vurgulamislardir (Kugler vd 2003). Literaturde belirtildigi gibi yasla birlikte
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ortaya cikabilecek komorbid durumlari g6z 6éntinde bulundurarak biz de ¢alismamiza 65

yas altindaki hemiparetik bireyleri dahil ettik.

Balaban ve Tok, hemiparetik bireylerde gorulen sensorimotor yetersizligin
siddetine bagll olarak yurime paternlerinde kalici bozukluklar meydana geldigini
belirtmiglerdir (Balaban ve Tok 2014). Calismalarda hastalarin  %50'sinin hastaligin
baslangi¢c asamasinda yuriyemedidi, %12'sinin yardimla yUrtyebilir seviyede oldugu ve
sadece %37'sinin bagimsiz olarak yuruyebildigi bildiriimektedir (Balaban ve Tok 2014,
Lauziere 2014). YUriume becerisinin  gelistiriimesi  hemiparetik  hastalarin
rehabilitasyonunda en 6nemli hedeflerden birisidir (Dias vd 2007, Unal vd 2018). Unal
ve arkadaglari, hemiparetik bireylerin rehabilitasyon programindan beklentilerini
sorguladiklari ¢alismalarinda 52 katilimcinin %48.1°i (n=25) destekli veya desteksiz

yuriimek istediklerini belirtmislerdir (Unal vd 2018).

Bagimsiz yurimeyi saglamak ve guvenli bir yarayus ortami olusturmak amaciyla
hemiparetik bireylere cesitli yirime yardimcilari 6énerilmektedir (Kuan vd 1999). Uysal
calismasinda 60 inmeli bireyin %98'’inin ylirime yardimcisi kullandigini bildirmistir (Uysal
2008). Saygili, 32 hemiparetik bireyi dahil ettigi calismasinda katiimcilarin %44’Gnln
yurime yardimcisi kullandigini belirtiimistir (Saygili 2018). Bizim ¢alismamizda da tedavi
oncesi donemde MRT grubunda hastalarin %66.6’sinin yurime yardimcisi (%33.3'U
tripot ve %33.3'0 kanedyen) kullanirken, %33.3‘Unlin badimsiz yurlyebildikleri
gorilmastir. BG’'nun ise %60’ yurume yardimcisi kullanirken (%26.7’si tripot, %26.7’si
kanedyen, %6.7’si baston), %401 cihaz kullanmadan yuruyebilmektedir. Tedavi
sonrasinda BG’nun ylrime yardimcisi kullanim durumunda herhangi bir degisiklik

olmazken, MRT grubunda bagimsiz ylrlGyebilenlerin orani %33.3’ten %40’a ¢ikmistir.

Langhorne ve arkadaslarina gore hemiparetik bireylerin rehabilitasyonunda en
fazla odaklanilan nokta, bozulmus hareketin fonksiyona nasil yansidigi konusudur.
Calismalarinin  sonucunda motor becerilerdeki yetersizlik ve fonksiyon arasinda
dogrudan bir iliski oldugunu saptamiglardir (Langhorne vd 2009). Benzer sekilde
literatlirde denge ve ylrime becerisinde ortaya cikan yetersizligin, alt ekstremitenin
bozulmus kas tonusu ve motor yetersizligi ile baglantili oldugunu belirten ¢alismalar da
mevcuttur (Hesse ve Werner 2003, Ward 2005, Li 2017).

Shin ve arkadaslari hemiparetik bireylerde spastisite nedeniyle motor
fonksiyonun etkilendigini  bildirmiglerdir (Shin vd 2018). Bu konuda literatlr
incelendiginde farkh sonuglarin oldugu ve spastisitenin azalmasiyla motor fonksiyondaki

iyilesmenin her zaman paralellik gostermedigi géze c¢arpmaktadir (Kopp vd 1999,
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Sommersfeld vd 2004). Sommersfeld ve arkadaslari, 95 hemiparetik bireyi dahil ettikleri
calismalarinda spastisitesi olmayanlarin motor fonksiyonlarinin ve gunlik yasam
aktivitelerdeki bagimsizlik seviyesinin spastisitesi olanlara gore daha iyi oldugunu tespit
etmisler. Ancak kas tonusu ve yetersizlik arasinda zayif bir iligkinin oldugunu
belirtmiglerdir (Sommersfeld vd 2004). Shin ve arkadaglari inmeden bir yil sonra
hastalarda gorllen spastisite siddeti ve fonksiyonel bagimsizlik seviyesi arasindaki
iliskiyi inceledikleri 3056 kisinin katildig1 kohort calismasinda, hastalari spastisitesi
olmayan, hafif siddette spastisitesi olan ve orta siddette spastisitesi olan olmak Uzere l¢
gruba ayirmiglardir. Spastisite siddetini MAS ile degerlendirmislerdir. Fonksiyonel
bagimsizlik seviyesini belilemek icin Modifiye Barthel indeksi ve Fonksiyonel
bagimsizlik &lgimu kullaniimistir. Calismalarinin sonucunda, spastisitesi olmayan
hastalarin fonksiyonel seviyelerinin daha iyi oldugunu tespit etmislerdir (Shin vd 2018).
Ng ve Hui-Chan, spastisite ile fonksiyonel mobilite dlizeyi arasindaki iligkiyi inceledikleri
calismalarinda plantar fleksor kaslarda spastisitesi olan 11 kronik hemiparetik birey ve
10 saglikh kontroli degerlendirmigler. Yurime performansi SKYT ile, yiriime enduransi
6 dk yurime testiyle ve ylrime parametreleri GaitRite-1l ylirime sistemiyle dl¢ilmustur.
Sonug olarak, spastisite nedeniyle hemiparetiklerin fonksiyonel mobilitelerinin daha koétu
oldugunu belirtmiglerdir (Ng ve Hui-Chan 2005). Bu sonuglarin aksine Saygil,
Brunnstrom ust ekstremite evre 1 (n=16) ve evre 3 (n=16) olan hemiparetik bireyleri ve
16 saglikl bireyi dahil etti§i calismasinda hemiparetiklerin denge ve yuaruyudglerinin
saghkh bireylerden daha kétl oldugunu tespit etmesine ragmen, hemiparetiklerde
etkilenmig Ust ekstremite pozisyonunun denge ve yurimeyi etkilemedigini bildirmigtir
(Saygili 2018). Bizim calismamizda; alt ekstremite spastisite siddetini dlgmek igin
kullandigimiz MAS degerlerinin tedavi sonrasinda azaldigi ve bununla birlikte statik
/dinamik denge sonuglari, yirime hizinda ve kadansinda gelismeler oldugu tespit

edilmistir.

Spastisitenin olusum mekanizmasinin oldukga karmasik bir stire¢ oldugu ve
spastisite sonucu pek cok norofizyolojik degisikliklerin ortaya c¢iktigi calismalarda
vurgulanan konulardandir (Sttbeyaz vd 2007, Thibaut vd 2013). Spastik kaslarin yapisi
mikroskobik olarak incelendiginde, kas lif seklinde bozulma, lif boyutunda degisim ve
ekstraselliler aralikta artma gibi yapisal konnektif doku degisimleri saptanmigtir
(Trompetto vd 2014, Pundik vd 2018). Kas tonusundaki artigin hemiparezi tablosu
gelistikten sonra 1 ile 3 ay iginde en Ust seviyeye ulastigi belirtimektedir. Daha sonra
kas liflerinde gelisen atrofi, fibrozis ve kasin degisen elastik 6zellikleri gibi kasin intrinsik
yapisindaki degisimlerle birlikte destekleyici yumusak dokulardaki sertlik ve kisalmanin

spastisiteden sorumlu oldugu dusunulmektedir (Trompetto vd 2014). Spastisite eklem
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hareket acikliginda azalma, agri ve postural bozukluklar gibi klinik sonuglara neden olup
hastanin aktivite ve katilimini kisitlayarak yasam kalitesini olumsuz etkilemektedir (Aslan
2018). Géruldagu gibi spastisitenin olusumundan ve sonrasinda kasta ortaya ¢ikan
intrinsik ve ekstrinsik degisimlerden sorumlu pek ¢ok mekanizma vardir. Bu nedenle,
degerlendirme ve spastisite yodnetimi asamalarinda ¢ok boyutlu bir yaklagimin

uygulanmasi gerekmektedir.

Spastisitenin degerlendiriimesinde klinikte uygulama kolayligi ve 6lgimuin kisa
zamanda tamamlanmasi agisindan Modifiye Ashworth Skalasidir (MAS) en fazla tercih
edilen yéntemdir (Ewoldt vd 2016, Banky vd 2017). Vattanasilp ve Ada, bir tork sistemi
kullanarak yaptigi 6lgimde pasif harekete gosterilen direng ile MAS arasinda bir iligki
oldugunu bildirmiglerdir (Vattanasilp ve Ada 1999). Mehrholz ve arkadaslari, Tardieu
Skalasinin (TS) inmeli hastalarda gecerliligini inceledikleri calismalarinda, MAS
sonugclariyla TS’ndan elde edilen sonuglarin korele oldugunu tespit etmiglerdir. Pediatrik
vakalarda gecerlilii gosterilen TS’nin inmeli hastalarda da kullanilabilecegini
bildirmiglerdir (Merholz vd 2005). Smith ve arkadaslari, Ust ekstremitelerinde farkli
siddetlerde spastisiteleri olan toplam 21 inmeli ve kafa travmali hastada spastisite
siddetini MAS ve eklemde olugan limitasyonlari aktif ve pasif gonyometrik élgiim yaparak
belirlemislerdir. Calismalarin sonunda gonyometrik Olcimun spastisite
degerlendirmesinde kullanilabilecek sekonder yontemlerden oldugunu bildirmislerdir
(Smith vd 2000). Yukarida belirtilen yontemler, pratik olmasi ve kisa slrede
tamamlanabilmesi agisindan klinisyenler tarafindan en fazla kullanilan, degerlendirme
araglaridir.  Literatirde klinik olgim ydntemleri ile spastisiteyi her yonden
degerlendiremedigimiz belirtimektedir. Bu nedenle laboratuar ve elektrofizyolojik
yontemler kullanilarak daha objektif sonuclar elde edebilecegiz vurgulanmaktadir.
(Pisano vd 2000, Shortland 2002, Thibaut 2013). Hong ve arkadaslari ayak bilegi plantar
fleksoérlerinde spastisite olan 8 hemiparetik bireyde spastisite siddetini belirlemek
amaclyla MAS ve TS kullanmiglardir. Ardindan her hastadan ayakbilegi
dorsifleksiyon/plantar fleksiyon yonundeki hareket sirasinda yuzeyel elektromiyografi
(EMG) kullanilarak kayit alinmistir ve sonuglar saglikli kontrollerle karsilastiriimigtir.
Etkilenmis ve etkilenmemis taraftaki gastroknemius kasinin yapisi ve elastisite indeksini
belirlemek igin ultrasonografi kullaniimistir. Sonuglarinin, MAS ve TS ile korele oldugu
gorilmastir. Bulgulardan yola c¢ikarak EMG kayitlari ve ultrasonografik dlgiman
spastisitenin degerlendiriimesinde objektif sonuglar ortaya koydudunu bildirmiglerdir
(Hong vd 2018). Bizim ¢alismamizda da spastisite siddetini belirlemek amaciyla MAS

kullaniimigtir. Ayrica spastisite nedeniyle eklemde ortaya ¢ikan limitasyonlari belirlemek
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icin gonyometrik 6lgim yapilarak aktif ve pasif olarak diz fleksiyonu, diz ekstansiyonu,

ayak bilegi dorsifleksiyon ve plantar fleksiyon hareket acikhigi belirlenmistir.

Spastisitenin, karmasik bir patofizyolojik durum olmasi nedeniyle tedavisinin
multidisipliner bir yaklagimla ¢ok boyutlu olarak dusunilmesi gereklidir (Sutbeyaz 2007,
Kheder ve Nair 2012, Thibaut 2013). Hastaligin erken evresinden itibaren uygun
pozisyonlamanin yapilmasi ve spastisiteye yonelik egzersiz programlarini iceren
rehabilitasyon yodntemlerinin  segilmesi spastisite yonetiminde ilk basamagi
olusturmaktadir. Spastisite inhibisyonunu saglamak amaciyla; hastanin klinik durumuna
ve spastisite siddetine gore segilmis farmakolojik ajanlar, botulinum toksin, alkol/fenol
enjeksiyonu vb. néromuskiler blokajlar gibi medikal uygulamalar ve cerrahi ydntemler
kullaniimaktadir (Ashford vd 2018, Creamer vd 2018, Lannin vd 2018). Literaturde
spastisite yonetimi icin uygulanan pek ¢ok yéntem olmasina ragmen, en etkin tedavi
yonetimi hala arastirma konusudur. Aslan, yaptigi ¢alismasinda medikal uygulamalarin
yan etkileri, lokal girisimsel mudahaleler ve bazi hastalarda tim uygulamalara ragmen
spastisitenin kontrol altina alinamamasi gibi nedenlerden dolayl invaziv olmayan
mudahalelerin daha fazla tercih edildigini belirtmistir (Aslan 2018). Yapilan sistematik
derlemelerde fonksiyonel elektrik stimulasyonu (FES), ultrason, transkutandz elektriksel
sinir stimulasyonu (TENS), ekstrakorporeal sok dalga tedavisi (ESWT) gibi elektroterapi
yontemlerinin, Margaret Johnstone ve Bobath yaklasimi gibi nérofizyolojik yaklagimlarin,
sanal gerceklik ve robotik teknolojilerin spastisite yonetimi amaciyla tercih edilen invaziv

olmayan yontemler oldugu bildirilmigtir (Langhorne vd 2009, Bacca vd 2017).

Spastisitenin inhibisyonu amaciyla baklofen, diazepam, dantrolene sodium gibi
oral medikal ilaclar siklikla regete edilmektedir (Barnes 2001, Smania vd 2010). Smania
ve arkadasglari, yaptiklari derlemede baklofenin glgli anti spastik etki olusturmasi
nedeniyle en cok recete edilen farmakolojik ajanlardan oldugunu tespit etmiglerdir.
Bununla birlikte farmakolojik ajanlarin etkinligini artirmak amaciyla 4 hafta boyunca
uygulanacak rehabilitasyon programinda her seansta 30 dakika boyunca germe

uygulanmasi gerektigini belirtmiglerdir (Smania vd 2010).

Kaji ve arkadaslari, yaptiklar ¢ift kor, plasebo kontrolli ¢alismalarinda ayak bilegi
plantar fleksérlerinde spastisitesi olan 120 hemiparetik bireyi randomize olarak ikiye
ayirmiglar. Calisma grubuna, 300 IU Botulinum Toksin-A (BoNT-A) ve kontrol (plasebo)
grubuna 751U BoNT-A enjekte etmisler. Uygulamadan 12 hafta sonraki Olgimlerde
¢alisma grubunda spastisite siddetinde azalma tespit etmislerdir. Bununla birlikte, BONT -
A uygulamasinin etkisinin uzun sudreli olmasi igin rehabilitasyon uygulamalariyla

desteklenmesi gerektigi vurgulanmiglardir. Bu c¢alisma, spastik kasta BoNT-A
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uygulamasindan sonra rehabilitasyonun énemini vurgulayan ve katilimci sayisinin fazla
oldugu, randomize kontrolll ilk calisma olma 6zelligi tasimaktadir (Kaji vd 2010). Hara
ve arkadaslari, gastroknemius kasinda spastisite olan 102 inmeli hastaya BONT-A
uygulanmiglar, ardindan tim hastalari 2 haftalik konvansiyonel fizyoterapi programina
almiglardir. Tedavi sonrasinda vyapilan degerlendirmelerde gastroknemius kasi
spastisitesinde azalma elde etmislerdir (Hara vd 2018). Gupta ve arkadaslari, 5
randomize kontrolli ¢alismanin sonuglarini dahil ettikleri sistematik derlemede BoNT-A
uygulamasinin spastisite siddetini azaltmasi konusunda yeterli kanitin olmadigini
bildirmiglerdir (Gupta vd 2018).

Spastisite yonetiminde cerrahi uygulamalarin etkinligi arastirildiginda Seruya ve
Johnson, omuzda adduksiyon ve internal rotasyon kontraktlrli gelismis pediatrik
hastalarda cerrahi fraksiyonel uzatma, Z-tipi uzatma veya tendon gevsetme
operasyonlarinin basarili sonuglar ortaya koydugunu belirtmiglerdir. Ancak, cerrahi
sonrasinda hastalarin mutlaka rehabilitasyon programina dahil edilmesi gerektigini
vurgulamislardir (Seruya ve Johnson 2016 ). Langerak ve arkadaslari, ambulatuar 14
hastada selektif dorsal rizotominin uzun dénem etkisini arastirdiklari g¢alismalarinda
hastalarin 20 yillik takip sonuglarina gore spastisite siddetinin azaldigini ve yetigkinlik
donemine kadar gegen surede fonksiyonel iyilesmelerin gézlendigini belirtmislerdir.
Calismalarinin sonunda elde edilen bu basarinin tek basina cerrahi miidahalenin sonucu
olmadigini, cerrahiden hemen sonra baglanan hastaya 6zgu rehabilitasyon

programlarinin katkisinin oldukca fazla oldugunu bildirmiglerdir (Langerak vd 2007).

Calismalarda belirtildigi Uzere farmakolojik ajanlarin veya cerrahi midahalelerin
basarisini, tedavi programina eklenen fizyoterapi ve rehabilitasyon programlari
artiracaktir. Wang ve arkadaglari, hemiparetik hastalarda Bobath yaklagsimi ve Cin
tibbina 6zgl bir yuzeyel igneleme teknigi olan “besli yildiz igne terapisi’nin spastisite
Uzerine etkisini arastirmak amaciyla yaptiklari ¢alismalarinda 80 hastayl randomize
olarak Bobath grubu ve Bobath yaklagimina ilave olarak uygulanan igne terapisi grubu
olmak Uzere ikiye ayirmiglardir. Her iki gruptaki hastalara haftanin her guni 8 hafta
boyunca Bobath yaklasimi uygulanmistir. Midahale grubuna Bobath yaklagimina ilave
olarak Cin tibbina 6zgl alt ve Ust ekstremide bulunan anahtar noktalara ginde 15 dk
boyunca,haftanin hergunli 8 haftalik igne terapisi uygulanmistir. Sonu¢ olarak igne
terapisi alan grubun spastisite siddetinde Bobath yaklagsimi grubuna gére daha fazla
azalma oldugunu tespit etmiglerdir (Wang vd 2015). Sabut ve arkadaslari, inmeli
hastalarda tibialis anterior kasina FES uygulamasinin plantar fleksér kaslarinin

spastisitesi, istemli ayak bilegi dorsifleksiyonu ve alt ekstremite motor iyilesme Uzerine
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etkisini inceledikleri bir calismada 51 hemiparetik hastay! dahil etmislerdir. Hastalari,
konvansiyonel rehabilitasyon grubu ve konvansiyonel rehabilitasyon programina ilave
olarak uygulanan FES grubu olarak ikiye ayirmiglar ve her iki gruba ginde 1 saat,
haftada 5 gin boyunca toplam 12 hafta tedavi uygulamiglardir. Tedavi sonrasi yapilan
degerlendirmelerde FES grubunun spastisite siddetinde %38.3 oraninda azalma tespit
edilmistir (Sabut vd 2011).

Aslan, plantar fleksérlerinde MAS’a gére en az 1 de@erinde spastisite olan 47
inmeli hastada radyal ESWTnin etkisini incelemek amaciyla hastalari
ESWT+konvansiyonel fizyoterapi (KF) grubu, sham ESWT + KF grubu ve KF olmak
Uzere randomize olarak Gg¢ gruba ayirmistir. TUm hastalara konvansiyonel fizyoterapi
programi uygulanmistir. ESWT uygulamalari haftada 2 seans toplam 2 hafta
uygulanmistir. 4 hafta sonra yapilan degerlendirmelerde MAS ve TS ile olclilen spastisite
siddeti ve ayak bilegi eklem hareket agikligi dederleri agisindan ESWT grubunda anlaml
iyilesmeler kaydetmiglerdir (Aslan 2018).

Ng ve Hui-Chan, 88 kronik inmeli hastayi dahil ederek yaptiklari arastirmalarinda
goreve spesifik egitimle (GSE) kombine edilen TENS’in plantar fleksorlerdeki spastisite
ve dorsifleksiyon aktivitesi Uzerine etkisini incelemislerdir. Hastalari, (1) TENS, (2)
TENS+GSE, (3) plasebo TENS+GSE ve (4) tedavi almayan (kontrol) grubu olacak
sekilde randomize olarak 4 gruba ayirmiglardir. Hastalar uygulamalari ev programi
olarak, haftada 5 gun 4 hafta boyunca yapmiglardir. Tedavi sonrasi TENS+GSE
grubunda spastisitedeki azalma, dorsifleksér ve plantar fleksér kas kuvvetindeki artis
agisindan diger gruplara gére daha fazla gelisme oldugunu tespit etmislerdir (Ng ve Hui-
Chan 2007). Biz arastirmamizda tim hasta grubuna 1 seans 60 dakika olacak sekilde
haftada 3 seans, 4 hafta boyunca toplam 12 seans Bobath yaklasimi uyguladik. Calisma
grubuna ise Bobath yaklasimina ilave olarak MRT’yi gbvde ve etkilenen alt ektremiteye
1 seans 60 dakika olacak sekilde haftada 3 seans, 4 hafta boyunca toplam 12 seans
uyguladik. 4 haftalik tedavi sonrasinda MRT grubu lehine alt ekstremite spastisite
siddetinde azalma ve aktif/pasif diz fleksiyonu, dorsifleksiyon ve plantar fleksiyon EHA’da

artis tespit edilmistir.

Chan ve arkadaslari, 30 kronik inmeli hastada plantar fleksor spastisitesi ve
yUrime performansi Uzerine tek seanslhk tum vicut vibrasyonunun (TVV) etkisini
arastirmislardir. Her grupta 15 kisi olacak sekilde hastalari randomize olarak ikiye
ayirmiglardir. Midahale grubuna TVV uygularken, kontrol grubuna plasebo uygulama
yapilmistir. Spastisite siddetindeki degisiklk Hmaks/Mmaks orani ve MAS ile

Olgulmustir. Subjektif spastisite 6lglimu igin gorsel analog skala kullaniimistir. Yiriime
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performansi icin SKYT, 10 metre ylrime testi ve kadans Ol¢limustir. Spastisite siddeti
ve yurime performansi Uzerine TVV grubu daha basarili sonuglar ortaya koymustur.
(Chan vd 2012). Bizim arastirmamizda da kontrol grubuna Bobath yaklasimi, ¢calisma
grubuna ise Bobath yaklagsimina ilave olarak MRT uygulanmistir. 4 haftalik tedavi
sonrasinda c¢alisma grubu lehine alt ekstremite MAS degerinde azalma ve aktif/pasif
EHA artis tespit edilmistir. Bununla birlikte statik ve dinamik dengede artis ve yurime

hizinda gelisme kaydedilmigtir.

Spastisite inhibisyonu amaciyla Johnstone basing splintleri de kullaniimaktadir.
Kerem ve arkadaslari, spastik serebral palsili gocuklarda Johnstone basing splintlerinin
(JBs) etkinligini incelemek amaciyla gercgeklestirdikleri calismada 34 spastik diplejik
serebral palsili cocuk, caligma (JBs+Bobath yaklasimi) ve kontrol (Bobath yaklagimi)
grubu olmak Uzere ikiye ayrilmistir. Hastalara haftada 5 glin, 3 ay boyunca tedavi
uygulanmistir. Tedavi sonrasi élgiimlerde alt ekstremite pasif EHA ve MAS dederlerinde
JBs+Bobath yaklasimi grubu lehine anlaml iyilesmeler tespit etmislerdir (Kerem vd
2001). Kerem ve arkadaslarinin sonuclarindan farkl olarak Hazneci ve arkadaslari,
spastik diplejik serebral palsili gocuklarda kalga adduktor kaslarina uygulanan BoNT-A
ve JBs'nin etkinligini karsilastirdiklari ¢galismalarinda BoNT-A grubundaki her hastanin
adduktor ve ic hamstring kaslarina 300 IU BoNT-A uygulamiglardir. JBs grubundaki
hastalara, her seans 30 dakika, haftada 3 gin uygulama yapilmistir. 3 aylk c¢alisma
suresince her iki gruba da Bobath yaklasimi temelli egzersizler uygulanmistir. Tedavi
sonrasinda yapilan dlgiimlerde her iki grupta da spastisite siddetinde azalma tespit
edilmis olup, sonuglar BoNT-A grubu lehine bulunmustur (Hazneci vd 2006).
Calismamizin sonuglarina goére 4 haftalik tedavi sonrasinda ¢alisma grubu lehine alt

ekstremite spastisite siddetinde azalma ve aktif/pasif EHA artis tespit edilmistir.

Bobath, hemiparezi sonrasinda spastisite ile en erken donemde mucadele
edilmesi gerektigini belirtmistir. Bu kapsamda hastanin buttincil olarak degerlendirilerek
hastaya 6zgl program belirlenmesi gerektigini ifade etmigtir (Bobath 1948). Bobath
yaklagimi, hastanin klinik seviyesine gore hedefe ydnelik uygulamalari icerdiginden
dolayi klinik uygulamalar sirasinda en fazla tercih edilen nérofizyolojik yaklasimlardan
biridir (Kollen vd 2009, Bacca 2017). Kollen ve arkadaglari, Bobath yaklasiminin
hemiparetik hastalarda etkinligini arastirdiklar sistematik derlemede inme geciren 813
hastayr kapsayan 16 c¢alismanin sonuglarini analiz etmigler. Sonuglar, Bobath
yaklagiminin Ust ve alt ekstremitenin sensorimotor kontroll, el fonksiyonlari, mobilite,
gunlik yasam aktiviteleri, saglikla iligkili yasam kalitesi ve maliyet etkinligi konusunda

Bobath'in Ustinligine dair kanit sunmamaktadir (Kollen vd 2009).
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Wang ve arkadaglari, alt ektremiteleri Brunnstrom’a goére evre 2 ve 3 olan 21
hastayi ve evre 4 ve 5 olan 23 hastayi dahil ettikleri calismalarinda hastalari randomize
olarak Bobath yaklasimi ve konvansiyonel fizyoterapi gruplarina ayirmiglardir. Haftada
5 gun toplam 4 hafta tedavinin sonunda MAS ile dlglilen spastisite siddetinin Bobath
grubunda konvansiyonel fizyoterapi grubuna gore anlamh derecede dustugunu
bildirmiglerdir (Wang vd 2005). Bizim calismamizin sonuglarina goére alt ekstremite
spastisitesi i¢cin uygulanan Bobath yaklasimina ilave olarak uygulanan MRT sonrasi,

spastisite siddetinde azalma kaydedilmigtir.

Monaghan ve arkadaslari, inme sonrasinda goérilen spastisitenin inhibisyonu igin
uygulanan fizyoterapi ydntemlerini inceledigi sistematik derlemede; aktif egzersizin pasif
egzersizden daha etkili oldugunu, pasif germenin plasebo uygulamasina gére daha etkili
oldugunu, pozisyonlamanin mudahale yapilmayan gruba gore daha etkili oldugunu
bildirmiglerdir (Monaghan vd 2011).

Spastisitenin inhibisyonunda kullanilan yeni yéntemlerden birisi de MRT'dir.
MRT, biyofizik alaninda yapilan ¢alismalar sonucunda gelistirilerek ginimuzde pek ¢ok
hastaligin tedavisinde kullaniimaktadir. Kullanimi yayginlasmasina ragmen MRT'nin
etkinligiyle ilgili literatirde az sayida calisma bulunmaktadir. Yapilan calismalarda
cogunlukla bel ve boyun agrili katihmcilar, ortopedik problemi olan bireylerde MRT’nin
agri, hareket kisithihgr ve 6zurliluk durumu Uzerine etkileri arastirilmigtir. Jager ve
arkadaslari, bel agnli 80 hastanin katihmiyla yaptigi ¢calismalarinin sonuglarina gére
MRT’nin agri siddetini azaltmada ve omurga esnekliginin artmasinda konservatif
tedaviye gore daha etkili oldugunu bildirmislerdir (Jager vd 2008). Naik ve arkadaslari,
donuk omuz tanili 10 hastada MRT’nin agri ve omuz eklemi hareket acikligina (EHA)
anlik etkisini arastirmak icin yaptiklari ¢galismalarinda, tek seans MRT uygulamasindan
sonra hastalarin agri siddetinde %30 azalma ve omuz EHA'da artis tespit etmislerdir
(Naik vd 2018). Taspinar ve arkadaglari, saglikli gen¢ bayanlarda klasik masaj ve MRT
uygulamasinin, sol alt ekstremitenin hamstring ve triseps surae kaslarindaki periferik kan
dolasimi Uzerine etkilerini karsilastirmak igin yaptiklari ¢alismanin sonucunda MRT’nin
periferik kan akiminda belirgin artis sagladigini tespit etmiglerdir (Tagpinar vd 2013).
Celik ve arkadaslarinin donuk omuz tanili hastalarda MRT’nin kisa dénem etkilerini
incelemek amaciyla gergeklestirdigi calismalarinda 43 hasta randomize olarak ikiye
ayrilmigtir. Haftada 3 gun, toplam 18 seans olacak sekilde 6 hafta boyunca bir gruba
germe egzersizleri, diger gruba MRT uygulanmistir. Her iki gruba hastanin kendi kendine
uygulayabilecegi germe ve kuvvetlendirme egzersizlerini iceren ev programi

vermiglerdir. Yukarida belirtilen galismalarin aksine, Celik ve arkadaslari, donuk omuz
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tanili hastalarda 6 hafta sonraki degerlendirmede germe egzersizi uygulanan grubun
fonksiyon, genel fiziksel saglik ve hasta memnuniyeti sonuclarinin MRT grubundan daha

iyi oldugunu tespit etmislerdir (Celik vd 2016).

Spastik kasa MRT uygulamasina dair literatlr incelendiginde sadece vaka raporu
seklinde internet haberlerine ulagiimistir (WEB_7). Spastik hemiparetik cerebral palsi
tanili 5 yaginda bir hastaya dirsek fleksorlerindeki ve 6nkol pronatdrlerindeki spastisiteyi
azaltmak amaciyla haftada 1 gun olmak Uzere 10 seans MRT uygulanmistir. Sonug
olarak, spastisite siddetinde azalma, kaba kavrama becerisinde artis goéralmustar.
Benzer sekilde, 9 yasinda spastik diplejik serebral palsi tanili bir hastaya gévde ve alt
ekstremiye uygulanan MRT sonucunda gastroknemius kasindaki spastisite siddetinde

azalma tespit edilmistir (WEB_7).

Yukarida da belirtildigi gibi MRT’nin spastisite Uzerine etkinligiyle ilgili genis
orneklem buyuklugtine sahip ve kontrolli g¢alismalar bulunmamaktadir. Bu baglamda
bizim calismamiz konuyla ilgili yapilan ilk calisma olma niteligindedir. Bizim
arastirmamizda, ¢alisma grubuna Bobath yaklagsimina ilave olarak Matriks Ritm Terapisi
uygulanmistir. Matriks Ritm Terapisi kastaki alfa-gama tonusunun normallestirerek, lokal
kas spazmlarinin hedefe yonelik gevseterek, kaslardaki kontraksiyon kalintilarini
uzaklastirarak, kastaki tiksotropik reaksiyonu hizlandirip viskoziteyi azaltarak spastik
kasta meydana gelen noéral ve ndral olmayan mekanizmalar Uzerinden spastisite
inhibisyonu amaciyla kullaniimaktadir. Calismamizin sonuglarina goére Bobath
yaklagimina ek olarak haftada 3 gun olmak Uzere 4 hafta sureyle 12 seans uygulanan
MRT, quadriceps femoris kasi, kalga adduktdr kaslari ve gastroknemius kasinda

spastisite siddetini azaltarak aktif /pasif eklem hareket acikliginda artis saglamistir.

Yukarida belirtilen calismalarda spastisite inhibisyonu amaciyla uygulanan
yontemlerin ayni zamanda alt ekstremite performansina da etki ettigi gértimektedir.
Literatlrde fizyoterapi ve rehabilitasyon uygulamalarinin alt ekstremitedeki spastisiteyi
azaltarak denge ve yurlyls Uzerine etkili olup olmayacadi sorusuna cevap

aranmaktadir.

Dickstein yaptigi sistematik derlemede, yurime hizinin yirimedeki bozuklugun
siddeti ve fonksiyonel olarak yurime becerisinin degerlendiriimesinde hassas ve
guvenilir bir gésterge oldugunu bildirmistir (Dickstein 2008). Benzer sekilde Roelker ve
arkadaglari yaptiklari sistematik derlemede inmeli hastalarda aktivite kisitliligina sebep
olan unsurlardan birinin de ylrume hizindaki azalma oldugunu bildirmislerdir. Ayrica

pelvis hareketlerindeki simetrinin de ylrime performansinin goéstergesi oldugunu
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belirtmislerdir (Roelker vd 2019). Bununla birlikte literatiirde denge ve yuriime becerisini
artirarak, bireylerde gunlik yasam aktivitelerindeki bagimsizlik seviyesinin de
artabilecegi belirtiimigtir (Lauziere 2014, Roelker vd 2019). Bizim ¢alismamizda da, BTS
G-Walk yurime analiz sistemi® ile olgllen ylrime hizi ve kadansinin hem kontrol
grubunda, hem de ¢alisma grubunda tedavi ile birlikte arttigi gértlmastir. Elde edilen bu
artis calisma grubunda istatistiksel olarak anlaml duzeydeyken, kontrol grubunda
yurime hizindaki artis istatistiksel olarak anlaml bulunmamistir. Ayrica statik ve dinamik
denge sonuglari agisindan ¢alisma grubunda daha fazla iyilesme oldugu tespit edilmigtir.
Tedavi sonrasinda Bobath yaklagimina ek olarak uygulanan MRT’nin pelvik tilt, pelvik
obliklik ve pelvik rotasyon simetrilerinde kontrol grubuna goére daha fazla iyilesme

sagladigi gordlmustur.

inme sonrasinda spastisite, motor fonksiyon ve postural kontrol (izerine kuru
igneleme uygulamasinin etkisinin incelendigi randomize kontrolli calismada, Sanchez-
Mila ve arkadaslari 26 inmeli hastayl Bobath grubu ve Bobath yaklasimina ilave olarak
uygulanan kuru igneleme grubu olarak iki gruba ayirmiglardir. Calisma grubunda tibialis
posterior ve gastroknemius kaslarina kuru igneleme yapiimistir. Bobath yaklasimi ise,
60 dakika boyunca ayak ve diz ekstansorlerlerine germe ve Bobath prensiplerine uygun
gorev odakl egitim programini igcermektedir.Tek seans uygulamanin ardindan yapilan
Olgumlerde ¢alisma grubunda spastisite siddetinde azalma, EHA ve dengede daha fazla
iyilesme kaydedilmistir (Sanchez-Mila vd 2018). Bizim ¢alismamizda da her iki gruba da
hastaya spesifik denge ve ydrime editimlerini iceren Bobath yaklasimi 60 dakika
uygulanmistir. Tedavi sonrasinda yapilan degerlendirmede BG ve BG+MRT grubunda
denge skorlarinda iyilesme kaydedilmistir; ancak BG+MRT grubundaki iyilesmenin daha

fazla oldugu tespit edilmistir.

Miyara ve arkadaslari, inme sonrasi hemiparetik hastalarda TVV’nun etkinliginin
arastirdiklari c¢alismalarina alt ekstremitelerinde spastisite olan 25 hastayl dahil
etmislerdir. Hastalara, hamstring, gastroknemius ve soleus kaslari hedef alinarak 30 Hz
frekansla 5 dk TVV uygulanmistir. Tek seanslik uygulama sonrasinda alt ektremite
kaslarinin MAS degerinde azalma, ayak biledi aktif/pasif EHA'da artig, yurime hizi ve
kadansinda iyilesme tespit edilmistir (Miyara vd 2014). Calismamizda da MRT grubunda
alt ektremite spastisite siddetinde azalma tespit edilmistir. Ayrica yirime hizinda ve
kadansinda MRT grubu lehine anlaml gelismeler kaydedilmistir. Benzer sekilde
Cekmece, inmeli hastalarda TVV’'nun denge ve yurume Uzerine etkisini incedigi
calismasinda 43 hastayr TVV ve kontrol grubu olarak ikiye ayirmistir. Tum hastalar

haftada 5 gun toplam 15 seans konvansiyonel fizyoterapi almistir. TVV grubuna alt
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ekstremite icin 1 seansi 60 saniyelik strelerle 4 set halinde toplam 15 seans uygulama
yapilmistir. Denge icin yapilan BDS ve SKYT skorlarinda, yirime hizi ve adim
uzunlugunda TVV uygulanan grubun sonuglarini kontrol grubuna gdre daha basarih
bulmustur (Cekmece 2015).

Leung ve arkadaglari, ayak bilegi plantar fleksorlerinde spastisite olan inmeli
hastalarda tilt-table Uzerinde ayakta dururken dorsifleksor kaslara elektrik stimilasyonu
uygulamasinin etkinligini inceledikleri calismalarinda 36 inmeli hastayi randomize olarak
iki gruba ayirmiglardir. Kontrol grubuna, gunde 30 dakika, haftada 3 gin olmak tzere
toplam 6 hafta tilt-table Uzerinde ayakta durma egitimi verilmistir. Calisma grubuna,
kontrol grubundaki uygulamaya ilave olarak dorsifleksor kaslara haftada 5 seans, toplam
6 hafta boyunca elektrik stimilasyonu uygulanmistir. Sonug olarak plantar fleksérlerdeki
spastisite siddetinde azalma, pasif dorsifleksiyon EHA'da artis tespit edilmistir. Ayrica
hastalarin yarime hizinda ve gunlik yasam aktivitelerindeki bagimsizlik seviyelerinde

artis oldugu bildirilmistir (Leung vd 2014).

Shakti ve arkadaslari, spastik hemiparetik hastalarda farkli robotik rehabilitasyon
araglarinin kullanimini arastirdiklari sistematik derlemede toplam 786 hastanin dahil
oldugu 26 ¢aligmay! incelemislerdir. Sonuglarin, robotik rehabilitasyon uygulamalarinin
ayak bilegi plantar fleksor spastisitesini azaltarak yturime hizini artirmada konvansiyonel
tedavi gruplarindan daha basarili oldugunu gdstermistir. Ayrica rehabilitasyon amaciyla
pek cok mekatronik cihaz olmasina ragmen, calismalarda erken donemde inmeli
hastalarin rehabilitasyonunda hangi cihazlarin uygun olduguna dair bilgilerin kisitl
oldugunu bildirmiglerdir (Shakti vd 2018).

Patterson ve arkadaslari, 39 hemiparetik hastaya haftada 3 giin, 6 ay boyunca
yurime bandi Uzerinde yurtyuds egitimi vermislerdir. Tedavi sonrasi 6lgiimlerde, 10
metre yurime testinde ve 6 dakika ylurime testi sonuglarina gére desteksiz ylrime
hizinda, kadansinda ve adim uzunlugunda artis tespit edilmistir. Ancak ylrime
simetrisinde degisiklik gériilmemistir (Patterson vd 2008). inmeli hastalara uygulanan
yurime egitiminin yirime performansina etkisini inceledikleri meta-analizde, Peurala ve
arkadaslari tarafindan subakut inmeli hastalara verilen spesifik yarime egitimi (yarime
sirasinda igitsel geribildirim, vicut agrihgi destekli yirime bandi egitimi, FES ile birlikte
ylrume) sonrasinda ylrume hizinda, yirime mesafesinde, geleneksel ylirime egitimine
gbre daha fazla iyilesme oldugu bildirilmistir. Kronik hastalarda ise ylirime hizinda ve
yurime mesafesinde artis saglayabilmek igin spesifik ylriime egitiminin ortalama 7 hafta

uygulanmasi gerektigi vurgulanmistir (Peurala vd 2014). Literatirle benzer sekilde biz
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de calismamizda Bobath yaklasimina ilave olarak uygulanan 4 haftalik MRT nin ytrime

parametreleri Uzerine olumlu etkileri oldugunu tespit ettik.

GunUmuzde denge ve yurime rehabilitasyonu igin pek g¢ok ydntem
uygulanmaktadir. TENS, FES, kuru igneleme gibi modaliteler, Margaret Johnstone ve
Bobath yaklasimi gibi norofizyolojik yaklagimlar klinik uygulamalar sirasinda en fazla
tercih edilen yontemlerdendir (Bacca vd 2017). Teknolojik gelismelerin rehabilitasyon
alanina da yansimasiyla birlikte, sanal gergeklik ve robotik teknolojiler de yurime ve
denge egitimi amaciyla kullanilan yontemler arasinda yerlerini almistir (Langhorne vd
2009, Bacca vd 2017). Ancak teknoloji destekli uygulamalarin maliyetinin yliksek olmasi,
uygun rehabilitasyon protokolinin belirlenmemis olmasi ve uygulama sirasinda ek
personele ve materyale ihtiya¢c duyulmasi agisindan konvansiyonel uygulamalara gore
daha dezavantajli sayilabilir. Denge ve yurimenin gelistiriimesinde hastayi batlnsel
olarak degerlendirip hastanin ihtiyaclari dogrulsunda bireysel program hazirlanmasina
imkan saglayan Bobath yaklasimi ginimuzde inmeli hastalarin rehabilitasyonunda en
fazla tercih edilen norofizyolojik yaklagimdir. Calismamizda spastik hemiparetik bireylere
4 hafta uygulanan MRT’nin alt ekstremite kaslarindaki spastisite siddetini azaltip denge
ve yurime Uzerine olumlu etki gdsterdigini tespit ettik. Ancak uygulamanin daha uzun
takip suresinin olmamasi c¢alismamizin limitasyonudur. Calismamizda spastisite
siddetini degerlendirmek amaciyla MAS ve spastisite nedeniyle etkilenen alt
ekstremitenin aktif/ pasif EHA 6lgimi icin gonyometrik élglim kullanilmigtir. Spastik
kastaki degisimleri belirlemek amaciyla daha objektif olan 6lgim ydntemlerinin
kullaniimamasi bir diger limitasyon olarak sayilabilir. Caligmamizin guglu yani ise
yurime ve denge degerlendirmelerinin literatirde gecerliligi kanitlanmig, objektif
yontemlerle yapilmig olmasidir. Ayrica c¢alismamiz, MRT uygulamasinin spastik
hemiparetik hastalarda uygulanmasi konusunda literatirdeki ilk randomize kontrolli
calisma olma 6zelligini de tasimaktadir. Calismanin sonuglari, spastisite yonetimi igin
yeni bir bakis acisi gelistirerek MRT’nin bu konudaki kullaniminin yayginlagsmasini

saglayacaktir.

Yukarida bahsi gecgen calismalarda hemiparetik bireylerde alt ekstremitede
gérilen spastisiteyi azaltarak denge ve yulriylsu gelistirmek amaciyla pek ¢ok cesitli
fizyoterapi ve rehabilitasyon uygulamalarin tercih edildigi géraimustir. Bu uygulamalarin
etkinligi veya birbirine Ustunligu ile ilgili literatlirde net bir bilgi bulunmamaktadir. Bizim
galismamizda da MRT uygulanan grubun alt ekstremitelerinde spastisitenin azaldigi,
hastalarin denge ve ylrime parametrelerinin gelistigi saptanmistir. Ancak, diger tedavi

yontemlerine olan Ustinltgu ile ilgili ileri calismalara ihtiyag vardir.
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Calismamizin sonucunda elde ettigimiz bulgular, calismamizin hazirlik evresinde
kurdugumuz “Spastik hemiparetik bireylerde Matriks Ritm Terapisinin denge ve

yuriime uzerine olumlu etkileri vardir” hipotezini destekler niteliktedir.
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6. SONUGLAR

Bu calismalardan elde ettigimiz veriler incelendiginde calismadan elde edilen

sonuglar sunlardir:

1. Tedavi 6ncesinde MRT grubu ve Bobath grubu arasinda demografik ve klinik
veriler acisindan fark yoktur. Gruplar homojendir.

2. Tedavi sonrasinda spastisite siddetinda azalma ve aktif/pasif eklem hareket
acikliginda artma agisindan Bobath yaklasimina ilave olarak uygulanan MRT grubunda
Bobath grubuna goére daha basarili sonuclar elde edilmigtir.

3. Tedavi sonrasi Bobath yaklasimina ilave olarak MRT uygulamasi statik denge
sonugclarinin daha fazla gelistirmistir.

4. Dinamik denge sonuglari agisindan MRT grubunda ve Bobath grubundan anlamli
iyilesmeler oldugu goérilmustur. Ancak; MRT dinamik dengeyi gelistirme agisindan
Bobath yaklagimina gore daha basarilidir.

5. Tedavi sonrasinda MRT’'nin ytrime hizini Bobath yaklasimina gére daha fazla
geligtirdigi tespit edilmistir.

6. YUurume kadansini geligstirmede MRT, Bobath yaklasimina gore daha etkili bir tedavi
yontemidir.

7. Pelvis kinematigi acisindan; pelvik tilt ve pelvik obliklik simetrisini gelistirmede hem
MRT hem Bobath yaklasimi etkili olmustur. Pelvik rotasyon simetrisini gelistirmede

MRT’nin Bobath yaklagimina gére daha basarili oldugu tespit edilmistir.

Sonug olarak spastik hemiparetik bireylerde govde ve etkilenmis alt ekstremiteye
uygulanan MRT'nin spastisite, denge ve ylurume uzerine olumlu etkileri oldugu tespit
edilmistir. Calismadan elde edilen sonuglar, spastisite yonetimi igin yeni bir bakis agisi
gelistirerek MRT’nin bu konudaki kullanimmin yayginlasmasini saglayacaktir. Farkh
hastalik gruplarinda, farkli tedavi ydntemleriyle kombine edilerek, karsilastirmasi
yapilarak ve tedavi slresi daha uzun tutularak yeni calismalar yapilmasi gerektigini

Onermekteyiz.
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Objective: To evaluate the patients with Spinal
Cord Injuries (SCls) seen at Pamukkale
University Hospital between 2005-2013.
Methodology: 489 (236 female, 253 male)
patients with SCls were evaluated
retrospectively.

Results: Their mean age was 48.20+18.95
years. SCls were caused by trauma in
316(64.6%), spinal tumors in 119(24.3%) and
congenital anomalies in 54(11%) patients. Injury

levels were as follows: 155(31.7%) lumbar level,
144(29.4%) thoracic, 114(23.3%) cervical, 35
(7.2%) both thoracic and lumbar spine, 10(2%)
both cervical and thoracic and 31(6.3%) in the
otherlevels.

Conclusion: The main reason for SCls was
trauma. Thus, public education is vital in order
prevent to trauma. (Rawal Med J 201;40: 183-186).
Key Words: Spinal cord injury, trauma, spi8nal
tumors.

INTRODUCTION

Spinal cord injuries (SCIs) are rarely seen, but are
associated with devastating physical psychological
and economic consequences.” These injuries are
usually seen in young people. SCIs are among the
most important causes of disability, morbidity,
mortality, and economic loss.”® There is no curative
treatment for SCIs, prevention of SCIs is very
important. Investigating the epidemiological
pattern of SCIs is the first step in planning for
preventive strategies."” Annually incidence of SCIs
has been reported as 28-51/1000000 in USA and 6-
56/1000000 in developed countries and 10.000 new
cases occur each year."’

In Asia, the incidence ranged from 12.06to 61.6
per million with average age from 26.8 to 56.6
year and men were at higher risk than women."
On the other hand, the incidence in developing
countries is 25.5/million/year and ranges from
2.1to 130.7/million/year, mostly males withage
32.4 years." Epidemiological data on SCIs in
Turkey are unfortunately insufficient.
However, some studies report an annual
incidence of SCIs of 12.7/1,000,000."" The
goal of this study was to describe the
demographics and etiological factors of the

183

patients with SCIsseenatourhospital.

METHODOLOGY

This study was performed at Department of
Neurosurgery, Probel Hospital, Pamukkale
University, Denizli, Turkey and a total of 7410
patients records were reviewed retrospectively that
were seen from January 2005 and December 2013.
SCIs were noted for 489 patients. Data collected
included patient age at the time of injury, gender,
etiology of injury and level of injury. All patients
were taken to the physical therapy program during
their hospitalization.

Statistical analysis was performed with SPSS v.
16.0.

RESULTS

The study included 489 patients with SCIs. The
mean age of the patients was 48.20+18.95 (range 1-
89). 253(51.7%) were males and 236 (48.3%) were
females. Mean age of males was 47.08+17.37 years
and mean age of females was 49.39+20.49 years
(Table 1). Trauma was the commonest cause of SCI
and thoracic and lumber levels were the commonest
levels of injury (Table 2).
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Table 1. Demographic characteristics of patients with SCIs  Table 4. Distribution of injury, causes and injury levels

(n=489). according to year.
Number % Years | Injury Causes | n (%) |Injury Levels| n (%)
Lumbar 17 (39.5)
Gender 2005 | Trauma 21 (48.8) | Thoracic 10 ( 23.3)
Male 253 3117 Spinal Tumors | 18 (41.9) | Cervical 8(18.8)
Female 236 48 .3 Congenital 4(9.3) | Thoracic + 4(9.3)
Age (Y ) Anomalies Lumbar
ge Lyears Others 4(9.3)
0-10 11 2.2 Total 43 (100) | Total 43 (100)
11-20 30 6.1 Lumbar 24 (30.4)
2006 | Trauma 46 (58.2) | Cervical 23 (29.1)
21-30 4 110 Spinal Tumors | 21 (26.6) | Thoracic 16 (20.3)
31-40 79 16.2 Congenital 12 (15.2) [ Cervical+ 1(1.3)
41-50 90 18.4 Anomalies Thoracic
Thoracic + 7 (8.9)
51-60 89 18.2 Yixsiar
61-70 71 14.5 Others 8 (10.1)
71-80 53 10.8 Total 79 (100) | Total 79 (100)
Thoracic 33(43.4)
81-90 12 2.5 2007 | Trauma 53 (69.7) | Lumbar 20 (26.3)
Table 2. Distribution of injury causes and levels. Spinal Tllmors 18 (23.7) Cerv%cal 14 (18.4)
I Numb % Congenital 5(6.6) |Cervical+ 1(1.3)
umber (%) Anomalies Thoracic
Injury causes Thoracic + 8 (10.5)
Trauma 316(64.6) Lumbar
Spinal Tumors 119(24.3) Total 76 (100) | Total 76 (100)
- = Lumbar 23 (31.5)
Congenital Anomalies 540D 2008 | Trauma 51 (69.9) | Thoracic 22 (30.1)
Injury Levels n(%) Spinal Tumors | 13 (17.8) | Cervical 18 (24.7)
Lumbar 155(31.7) Congenital 9 (12.3) | Cervical+ 4(5.5)
; Anomalies Thoracic
Thoracic 144(29.4) Thoracic + 4(55)
Cervical 114 (23.3) Lumbar
Thoracal + Lumbar 35(7.2) Others 227
Cervical + Thoracic 10 (2) Lot Ay, | il o (100)
Lumbar 16 (34.0)
Others 31(6.3) 2009 | Trauma 31 (66.0) | Cervical 12 (25.5)
Table 3. Distribution of gender according to year. Spinal Tumors | 16 (34.0) Thorgmc 12(25.5)
Cervical+ 2(4.3)
Year Male Female Total Thoracic
(%) n (%) n (%) Thoracic + 3(6.4)
2005 16 (37.2) 27 (62.8) 43 (100) Lumbar
Others 2(4.3)
2006 42 (53.2) 37 (46.8) 79 (100) Total 47 (100) | Total 47 (100)
2007 45(59.2) | 31 (40.8) 76 (100) Thoracic 18 (38.3)
2008 37 (50.7) | 36 (49.3) 76 (100) 2010 | Trauma 31 (66.0) | Lumbar 15 (31.9)
Spinal Tumors | 8 (17.0) | Cervical 5(10.6)
2009 26 (55.3) 21 (44.7) 47 (100) Congenital 8 (17.0) | Cervical+ 1(2.1)
2010 27 (57.4) 20 (42.6) 47 (100) Anomalies Thoracic
2011 19 (47.5) | 21(52.5) | 40(100) Ehorgcw | 263
2012 25(463) | 29(53.7) | 54 (100) o 6(12.8)
2013 16 (53.3) 14 (46.7) 30 (100) Total 47 (100) | Total 47 (100)
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Years | Injury Causes | n (%) |Injury Levels| n (%)
Thoracic 13 (32.5)
2011 | Trauma 30 (75.0) | Cervical 12 (30.0)
Spinal Tumors | 3 (7.5) [Lumbal 12 (30.0)
Congenital 7 (17.5) | Thoracic + 2(5.0)
Anomalies Lumbar
Others 1(2.5)
Total 40 (100) | Total 40 (100)
Lumbar 20 (37.0)
2012 | Trauma 36 (66.7) | Cervical 16 (29.6)
Spinal Tumors | 12 (22.2) | Thoracic 10 (18.5)
Congenital 6 (11.1) | Thoracic + 3(5.6)
Anomalies Lumbar
Others 5(9.3)
Total 54 (100) | Total 54 (100)
2013 Thoracic 10 (33.3)
Trauma 17 (56.7) | Lumbar 8 (26.7)
Spinal Tumors | 10 (33.3) | Cervical 6 (20.0)
Congenital 3(10) |Cervical + 1(3.3)
Anomalies Thoracic
Thoracic + 2(6.7)
Lumbar
Others 3(10.0)
Total 30 (100) | Total 30 (100)

Distribution of gender according to years is shown
in Table 3 and causes of injury and level of injury
according to years in Table 4.

DISCUSSION

The ratio of males affected from SCIs was 51.7%
and ratio of females was 48.3%. Trauma was the
commonest cause of injury followed by spinal
tumors and congenital anomalies. Levels of injury
was highest in the lumbar region followed by the
thoracic, cervical, both thoracic and lumbar spine,
both cervical and thoracic and other levels. Previous
studies reported that SCIs is 4 fold greater among
males compared to females.”™" Recent studies
indicate that SCIs exposure is 82.8% among young
males."

Traumatic causes are the first leading cause among
etiology of SCI. Ones et al reported that SCI 67.53%
arise from traumatic and 32.47% from non-
traumatic causes.” Another study reported that
trauma was the most common cause of SCI followed
by 36-48% motor vehicle accidents, 5-29% act of
terrorism, 17-21% falls and 7-16 sports and
entertainment activities, while tumors and
transverse myelitis were among non-traumatic
causes of SCI."” According to epidemiologic data
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published in Turkey in 2000, causes of SCI were
reported as traffic accidents (48.8%), falls (36.5%),
stab wounds (3.3%), gunshot wounds (1.9%) and
plunging into water (1.2%).”'"'*"" Results of our
study are consistent with literature and 64.6% of
injuries were due to trauma.

When level of injuries was analyzed, it was found
that lumbar region was affected most followed by
thoracic region (29.4%). Giir et al reported in 2005
that L1 level was affected most." In the study of
Hamamci et al from Ankara in 1994, 54.76% of
SCIs were in thoracic region." In the study of Tugcu
et al, thoracic region was seen to be affected in 54%
of patients, lumbar region in 30% and cervical
region in 8%.” Similarly, in a systematic study which
prospectively analyzed the epidemiologic data of
SCI seen in Asia between 1980- 2011, thoracic
region was found to be affected most." However,
studies reporting different results are also available.
Today, injuries of upper levels of spinal cord have
been encountered more due to increased use of
motor vehicles and violent sports.”"’ Chen et al
reported that 58.2% of SCI affected cervical
region.”’ A weakness of this study is that we did not
follow long-term outcomes and there are not the
ASIA scores of the patients.

CONCLUSION

Our study showed that the main reason led to spinal
cord injuries was trauma. That's why training
program of the persons is required to prevent
trauma. In addition, the required first aid's being
applied correctly in the shortest time and
transferring the patient to a correct health center has
a great importance.
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Comparison of pain intensity, emotional
status and disability level in patients with
chronic neck and low back pain
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Abstract.

OBJECTIVE: This study was planned to compare of pain, emotional status and disability level in patients with chronic neck
pain and low back pain.

METHODS: In this study, fifty patients with chronic low back pain (Group I) and fifty patients with chronic neck pain (Group IT)
at least 6 months were evaluated. A Visual Analog Scale was used to describe pain intensity. To determine emotional status of
the subjects, the Beck Depression Scale was used The Oswestry Disability Index and the Neck Disability Index were used to
evaluate disability level.

RESULTS: The mean age of the patients with low back pain and neck pain were 39.70 4= 9.71 years, 45.44 4 10.39 years,
respectively. It was not found a significant difference between in low back pain (Group I) and neck pain (Group II) in results of
pain intensity (p = 0.286) and pain duration (p = 0.382). It was found a significant difference between group I and group IT in
results of emotional status (p = 0.000) and disability level (p = 0.000). The emotional status and disability level scores were
found highest in patient’s with low back pain.

CONCLUSION: Chronic low back pain is affect in patients than chronic neck pain as a emotional status and disability level.

Keywords: Chronic low back pain, neck pain, Oswestry Disability Index. Neck Disability Index

1. Introduction

Musculoskeletal disorders, e.g. neck pain (NP) and
low back pain (LBP) are a common public health prob-
lem in industrialized countries. These are chronic re-
current disorders that disable a significant proportion
of the general population. The frequency of NP and
LBP are quite high and that this symptom greatly af-
fects the person’s emotional status, cause to the disabil-
ity and need for health care [7.8,10].

Psychosocial factors may be used as predictors of
the risk for developing long-term pain and disability in

*Corresponding author: Filiz Altug, Pamukkale University, Fizik
Tedavi ve Rehabilitasyon Yuksekokulu, Kinikli Kampusu Rektorliik
Binasi B Kati 20070, Denizli, Turkey. Tel.: +90 258 2962299: Fax:
+90 258 2962322: E-mail: fkural @pau.edu.tr.

NP and LBP. There is growing evidence that pain prob-
lems increase the risk of depression [6,14]. Any as-
sociation between a psychosocial risk factor and mus-
culoskeletal disorders may actually reflect a relation-
ship between a physical risk factor and musculoskele-
tal disorders [2]. Research has been provided level A
evidence depression, anxiety, distress and related emo-
tions are related to pain and disability [14]. Pain in-
tensity and self-efficacy contribute to the development
of disability and depression in patients with chronic
pain. There are strong impact that high pain intensity
has on disability and depression. It has been reported
that chronic pain leads to anxiety, increased depressive
symptoms and restraints in social activities [1,11].

This study was planned to compare of pain intensity,
emotional status and disability level in patients with
chronic neck pain and low back pain.

ISSN 1053-8127/15/$35.00 (© 2015 — TIOS Press and the authors. All rights reserved
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2. Method
2.1. Participants

A total of 100 patients with chronic low back pain
(36F/14M) and neck pain (35F/15M) sustained for
at least six months who agreed to participate were
included at Pamukkale University, Medical Faculty
and Neurosurgery Department between January-June
2012. They were aged between 20-60 years. Chronic
back and neck pain (degenerative joint disease, disc
herniation, tension and nonspecific back and neck pain
or strain), except for any disease diagnosed was not in-
cluded in the study.

The patients were divided into two groups. There
were 50 participants in each group. Fifty patients with
chronic low back pain (Group I) and fifty patients with
chronic neck pain (Group II) were evaluated.

Informed consent was obtained from participants,
written approval was obtained for the study from the
managers of the Neurosurgery Department and this
study was conducted in accordance with the principles
of Helsinki Declaration.

2.2. Measurements

As well as demographic characteristics, patient ed-
ucation level, pain duration and profession year were
evaluated. In addition, Visual Pain Scale, Neck Dis-
ability Index, Oswestry Disability Index and Beck De-
pression Inventory were used to assessment of patients.

2.2.1. Visual Analog Scale (VAS)

Pain intensity was assessed using to the VAS. VAS
consist of horizontal line 100 mm in length (0 = No
pain, 100 = Most severe pain). The patient marks on
the line the point that they feel represents their percep-
tion of their current state [4]. The severity of pain dur-
ing rest, during activity pain and night pain was evalu-
ated using the Visual Analog Scale (VAS).

2.2.2. Oswestry Disability Index (ODI)

This index for patients with low back pain is self-
administered valid and reliable questionnaires used in
the field of spinal research to indicate the extent to
which a person’s activities of daily living are disrupted
or restricted by low back pain. Index consists of ten
items and is completed in reference to the patient’s
functional status ‘today’. Each item contains six state-
ments (0-5 points). The total score is converted into a
percentage score with 0-20% indicating minimal dis-
ability, 21-40% moderate disability, 41-60% severe
disability, 61-80% crippled and 81-100% total inca-
pacitation for ODI [16].

2.2.3. Neck Disability Index (NDI)

The Neck Disability Index was applied to detect dis-
ability status. The NDI consists of 10 items; pain in-
tensity, personal care, lifting, sleeping, driving, recre-
ation, headaches, concentration, reading and work. The
10 items, with six possible answers in each, are scored
0 (no activity limitations) to 5 (major activity limita-
tions) and summed up to yield a total score. A score be-
tween 0—4 points indicates no disability, score between
5-14 points indicates mild disability, score between
15-24 points indicates moderate disability, score be-
tween 25-34 points indicates severe disability and over
35 points indicates complete disability according to
NDI [18].

2.2.4. Beck Depression Inventory

The Beck Depression Inventory is a 21-question
multiple choice self-report inventory, one of the most
widely used instruments for measuring the severity
of depression. The questionnaire is designed for in-
dividuals aged 13 and over. It is composed of items
such as hopelessness and irritability, cognitions such
as guilt and physical symptoms as fatigue, weight loss.
The sum of the scores > 17 indicates clinical depres-
sion [12].

2.3. Statistical analysis

Statistical analyses were performed using the Sta-
tistical package for the Social Sciences (SPSS version
16.0). Independent-Samples T Test were used the com-
parisons of two groups. A level of p < 0.05 was con-
sidered significant.

3. Results

The mean age of the in patients with low back pain
and neck pain were 39.70 4 9.71 years, 45.44 + 10.39
years, respectively. There were significant differences
in age between the Group I and Group II. The demo-
graphic characteristics of the patients are shown in Ta-
ble 1.

Educational level was determined by the self-report-
ed total years of education. In group I; 35 (%70) had
primary education, 11 (%22) had high school and 4
(%8) were university. In group 1II; 29 (%58) had pri-
mary education, 10 (%20) had high school and 11
(%22) were university. In back pain group, of the
patients 33 (%66) reported that profession year was
6-10 years and 13 (%26) patients was reported 11—
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Table 1
Demographic characteristics of patients
Variables Low back pain Neck pain
X £ SD X x SD t p
Age (yr) 39.70 £ 9.71 45.44 = 10.39 —2.85 0.005*
Height (m) 1.62 = 0.07 1.66 + 0.09 —2.06 0.0427
Weight (kg) 72.46 + 14.22 71.38 £ 13.63 0.38 0.699
BMI (kg/m?) 27.36 £5.53 25.82 £4.79 1.48 0.140
*Independent-Samples T Test.
Table 3
Comparision of pain intensity, pain duration, emotional status and disability level in patients
Variables Low back pain Neck pain
X £ SD X £ SD t p
Pain Intensity (VAS) 6.54 4 1.60 7.03 +2.84 —1.07 0.286
Pain Duration (month) 47.64 £ 22.05 39.94 £25.62 0.87 0.382
Emotional Status 29.28 £ 6.21 15.10 £ 9.66 8.72 0.000"
Disability Level 36.32 £7.28 22.00 £9.26 8.59 0.000*
Percentage of Disability 72.72 £ 14.69 44.00 = 18.52 8.58 0.000"

*Independent-Samples T Test.

Table 2
Demographic characteristics of patients

Variables Low back pain n (%) Neck pain n (%)
Gender
Female 36 (72) 35 (70)
Male 14 (28) 15 (30)
Profession year
0-5 yr 1(2) 0
6-10yr 33 (66) 32 (64)
11-15 yr 13 (26) 18 (36)
16-20 yr 3(6) 0(0)
Educational level
Primary 35 (70) 29 (58)
High School 11 (22) 10 (20)
University 4(8) 11 (22)

15 years. In neck pain group, of the patients 32 (%64)
reported that profession year was 6-10 years and 18
(%36) patients was reported 11-15 years. The charac-
teristics of the groups are shown in Table 2.

The mean of pain intensity 6.54 == 1.60, pain dura-
tion 47.64 + 22.05 month, emotional status 29.28 =+
6.21 and disability level 36.32 == 7.28 for patients with
low back pain. The mean of pain intensity 7.03 =+ 2.84,
pain duration 39.94 + 25.62 month, emotional status
15.10 + 9.66 and disability level 22.00 == 9.26 for the
neck pain (Table 3).

It was not found a significant difference between in
low back pain (group I) and neck pain (group II) in re-
sults of pain intensity (p = 0.286) and pain duration
(p = 0.382). It was found a significant difference be-
tween group I and group II in results of emotional sta-
tus (p = 0.000) and disability level (p = 0.000). The
emotional status and disability level scores were found
highest in patients with low back pain (Table 3).

Pain duration, emotional status and disability level
in patients with chronic low back pain were higher than
in patients with neck pain.

4. Discussion

The low back pain and the neck pain are among
the most frequent pain causes in the developed coun-
tries. As a result of our study; when we compared the
pain level, the emotional situation and the impairment
level on patients who have chronic low back pain and
neck pain, we observed that the chronic low back pain
begin at earlier age than the neck pain. At the same
time, the low back pain and the neck pain are observed
in women more frequently. In their studies about the
neck pain, Guez et al. [10] express that in different age
groups the neck pain is observed in women more fre-
quently. Once again, in another study, it has been in-
dicated that the low back pain and the neck pain are
seen more in women than men [17]. When working
situation of the patients in both groups is examined, it
has been observed that most of the patients are affected
specially in the first 6-10 years of their working years.
When the two groups are compared as the education
level, it has been observed that the education level of
the group with the low back pain is lower. According to
the previous studies, having a lower education level in
the patients with chronic low back pain causes higher
work stress in the working conditions [5].

When the pain level and its duration is compared in
both groups, no significant difference is found and it
has been observed that the pain level is less in patients
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with low back pain, however this type of pain continues
longer. When the emotional situation and the impair-
ment level are compared in both groups, it has been ob-
served that there are more depressive symptoms in pa-
tients with low back pain and herewith there is a higher
impairment level.

Studies indicate that the low back pain and the neck
pain are one to one related with the emotional situa-
tion, anxiety, depression and the impairment level [9,
13-15]. In a study, it has been expressed that the de-
pressive symptoms are specially a determinant on pa-
tients with low back pain and the neck pain [6,14].
Brage et al. [5] had followed patients with chronic low
back pain at about 12 years and express that the depres-
sive symptoms increase in patients who have a high
impairment level. Arnstein et al. [3] in their study in-
dicated that having especially a high pain level is an
important factor on forming depressive symptoms and
increasing the disability level. Soysal et al. [17] in their
study where they compared the emotional situation, the
sleeping quality, the life quality and the physical ac-
tivity situations in patients with chronic low back pain
and the neck pain indicate that patients with chronic
low back pain have less physical activity level, and
they also have higher impairment level and higher de-
pressive symptoms. The results of our study show par-
allelism with literature. The weaknesses of our study
are that there is no control group. As a result we
can say that patients with low back pain are affected
more than patients with neck pain in terms of emo-
tional situation, the disability level and the pain time.
Since chronic low back pain affects mobility of the pa-
tients, the patients with chronic low back pain feel their
selves more depressive. Namely, they lost their mobil-
ity in their home and in the community as well. That’s
why they showed worse emotional and disability levels
compared to those with neck pain. This situation re-
minds us once again that the treatment of those patients
should be made multidisciplinary.
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Abstract.

OBJECTIVE: The aim of our study is to examine the relationship between kinesiophobia (fear of movement), physical activity
level and quality of life.

METHODS: In this study, we assessed 112 patients consulting for low back pain (LBP) of > 3 month’s duration. We used
Visual Analog Scale (VAS) for pain intensity, the International Physical Activity Questionnaire (IPAQ) for physical activity level,
Tampa Kinesiophobia Scale for perception of kinesiophobia, Oswestry Disability Index for disability status of low back.
RESULTS: The results of this study, there was no statistically significant correlation between International Physical Activity
Questionnaire, duration of pain, intensity of pain at rest and Tampa Kinesiophobia Scale (p > 0.05). It was found a statistically
significant correlation between pain intensity at activity (p = 0.009), disability level (p = 0.000) and Tampa Kinesiophobia
Scale. Tampa Kinesiophobia Scale were highly negative correlated with sub-scale of SF-36 Quality of Life Index (general health,
physical function, social status, bodily pain, role limitations due to physical health) (p = 0.000).

CONCLUSION: The kinesiophobia adversely affect the quality of life limiting the physical activity status of patients with

chronic low back pain.

Keywords: Chronic low back pain, Tampa Kinesiophobia Scale, physical activity level, quality of life

1. Introduction

The fear of movement seen in patients with chronic
musculoskeletal system pain in relation with psycho-
social and behavioral factors and pain plays an im-
portant role in determining the level of pain disability
care [1]. When any part of the body is injured, the first
sign is the sensation of pain. Pain restricts movement
after the injury, and it can create fear of movement even
after healing. The individual becomes afraid of mov-
ing as a result of the increased pain sensation, and re-

1 This study was submitted in the 28" Turkish Neurosurgery Sci-
entific Congress as a poster — April 4-8, 2014. Antalya, Turkey.
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Denizli, Turkey. Tel.: +90 258 2964254; Fax: +90 258 2964494;
E-mail: fkural @pau.edu.tr.

sponds with either avoiding dealing with pain or con-
fronting it [2]. Avoidance increases with fear, which
will result in nonuse and disability in the long term.
Kinesiophobia is defined as the anxiety of activity and
physical movement arising from painful injury and re-
injury [3]. There are strong evidences showing that ki-
nesiophobia is the determinant of disability in patients
with acute and chronic low back pain [4,5].

This study was carried out to determine the relation
of kinesiophobia (fear of movement) in patients with
chronic low back pain with physical activity level and
quality of life.

2. Methods

In this study, total 112 voluntary patients were eval-
uated, out of which 73 (65.2%) were females and 39

ISSN 1053-8127/16/$35.00 (© 2016 — 1OS Press and the authors. All rights reserved
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(34.8%) were males, with low back pain for at least
3 months or more and who applied to Neurosurgery
Outpatient Clinic in Pamukkale University between
September 2013 and June 2014. Levels of pain, physi-
cal activity, perception of kinesiophobia, disability sta-
tus and quality of life were evaluated together with de-
mographic characteristics of patients.

Informed consent was obtained from participants,
written approval was obtained for the study from the
managers of the Neurosurgery Department and this
study was conducted in accordance with the principles
of Helsinki Declaration.

2.1. Visual Analog Scale (VAS)

This scale was used to determine the severity of
pain. Patients were asked to mark their severity of pain
at rest and during activity between O and 10 cm. VAS
is mostly a line drawn vertically and 10 cm in length
(0 = No pain, 10 = unbearable pain) [6].

2.2. Tampa Kinesiophobia Scale

The Tampa Kinesiophobia Scale is a checklist con-
sisting of 17 items. The Turkish version of this scale
has been prepared by Yilmaz et al. [3].

It is used in acute and chronic low back pain, fi-
bromyalgia, musculoskeletal injuries and diseases re-
lated to. The four-point Likert scoring is used in this
scale (1 =1 donot agree at all, 4 = I agree completely).
The total score is calculated after reversing the items 4,
8, 12 and 16. Scoring ranges between 17 and 68 with
the higher scores indicating higher levels of kinesio-
phobia perception [7].

2.3. International Physical Activity Questionnaire

(IPAQ)

The International Physical Activity Questionnaire
(IPAQ) was used in our study to determine the phys-
ical activity levels [8]. The validity and reliability of
the Turkish version of the questionnaire were tested
by Sadlam et al. The self-applied short form of the
questionnaire was used to evaluate the physical activity
level [9].

The questionnaire consists of seven items, and pro-
vides information about the time spent for sitting,
walking, medium-level activities including sitting, and
high-level activities. A score is obtained by calculat-
ing the product of number of minutes, days and MET
value. For the high- and medium-level physical activ-

ities and walking, respectively, 8 MET, 4 MET and
3.3 MET values are used. The physical activity lev-
els are classified as (< 600 MET-min/week), which is
the physically inactive level (level I); (600-3000 MET-
min/week), which is the level in medium-level (level
II) and (> 3000 MET-min/week), which is the high
physical activity level. The sitting score (sedentary be-
havior level) is calculated separately [8].

2.4. Oswestry Disability Index (ODI)

ODI was used to determine the level of disability.
ODI consists of 10 items in total that measure the
severity of pain, self-care, weight lifting, walking, sit-
ting, standing, social life, sleep, traveling and level of
pain. Each item is scored between O and 5. Disability
level increases with the increasing total points. Max-
imum score is 50 points; score in the range of 31-50
is evaluated as severe disability, the range 11-30 as
medium, and the range 0—10 is evaluated as mild dis-
ability. The total points obtained by the patient are con-
verted to percentile system to calculate the disability
percentage [10].

2.5. SF-36 Quality of Life Scale

The SF-36 Quality of Life Scale was used to eval-
uate the physical and mental health. This scale con-
sists of 8 subgroups and 36 items in total. These
subgroups include physical function, physical role re-
striction, bodily pain, general health, vitality, social
function, emotional role restriction and mental health.
Adaptation for the Turkish population was made by
Kogyigit et al. It was found valid and reliable in pa-
tients with osteoarthritis and chronic low back pain.
Scores range between 0 and 100, and 100 indicates the
best health status, and O indicates the worst health sta-
tus [11-13].

2.6. Statistical analysis
Pearson Correlation analysis was used together with

the descriptive statistical information when analyzing
the data obtained from the patients.

3. Results

The mean age of the patients is 44.98 4 14.63 years.
Other demographic data of the patients are given in Ta-



F. Altug et al. / Investigation of the relationship between kinesiophobia, physical activity level and quality of life 529

Table 1
Demographic data of the patients

Variables Min-Max X += SD
Age (years) 15-80 44 .98 + 14.63
Height (cm) 145-192 165.39 + 8.24
Body weight (kg) 50-108 75.82 £ 12.96
BMI (kg/m?) 18.17—40.00 27.83 4= 4.89

Table 2

Daily working periods and pain duration

Variables Min-Max X 4+ SD
Working period (Hours/Day) 1-20 6.59 £+ 3.16
Pain duration (Month) 3-384 52.10 + 69.84

ble 1. The mean daily working period of the patients
is 6.59 + 3.16 hours, and the mean of pain duration is
52.10 =+ 69.84 months (Table 2).

The mean level of pain at rest in patients according
to VAS was found as 3.45 + 2.57, and the same during
activity was found as 6.57 & 2.46 (Table 3). The mean
score in the International Physical Activity Question-
naire (IPAQ) was found as 5495.21 + 10875.42. It was
found according to the IPAQ evaluation results that 32
individuals (28.6%) were inactive, 41 (36.6%) were ac-
tive in medium level, and 39 individuals (34.8%) were
active. The mean IPAQ score of the inactive cases is
198.71 4 187.29, the same in individuals that were ac-
tive in medium level was 1499.45 + 710.18, and the
mean IPAQ value in active individuals was found as
14041.73 £ 15136.46 (Table 3).

The mean score of the Tampa Kinesiophobia Scale
was 44.30 4 6.11, and the mean Oswestry Disabil-
ity Index score was 22.66 + 8.69. Examination of
the disability levels of the patients based on the Os-
westry Disability Index score revealed that 12 indi-
viduals were mildly disabled (10.7), 77 (68.8%) were
disabled in medium level, and 23 individuals (20.5%)
were severely disabled. The mean disability percent-
age in patients that were mildly disabled was 16.33
+ 4.73, the mean disability percentage in patients that
were disabled in medium level was 42.31 &4 9.15, and
the mean disability percentage in patients that were
severely disabled was 70.78 + 7.73, and in this con-
text, low back pain of the patients extremely restrict
their daily lives (Table 3).

It was found in the examination of the quality of life
of the patients that the quality of life was low in all the
sub-parameters in general (Table 3).

No statistically significant relations were found in
the study between Tampa Kinesiophobia Scale and
physical activity level, pain duration and the severity
of pain at rest (p > 0.05). A positive significant re-

lation was found between Tampa Kinesiophobia Scale
and activity (r = 0.244, p = 0.009) and Oswestry Dis-
ability Index (r = 0.416, p = 0.000) (Table 4).

Highly significant negative relation was found be-
tween the Tampa Kinesiophobia Scale and the sub-
parameters of the SF-36 Quality of Life Index includ-
ing general health, physical function, social function,
roles restricted by the physical function and bodily
pain (p = 0.000) (Table 5).

4. Discussion

In our study, we found a significant relationship be-
tween the Tampa Kinesiophobia Scale and level of
pain during activity and Oswestry Disability Index.
Furthermore, a significant relation was found between
the Tampa Kinesiophobia Scale and sub-parameters of
SF-36 Quality of Life Scale including general health,
physical function, social function, roles restricted by
physical function and bodily pain. The negative re-
lation was found between the Tampa Kinesiophobia
Scale and the physical activity level; however, the dif-
ferences are not significant. The condition of chronic
pain restricts the physical activities of the patients as
well as affecting their quality of life negatively. No re-
lation was found between the Tampa Kinesiophobia
Scale and pain duration.

Elimination of the fear of movement seen in patients
with chronic low back pain occurring in relation with
pain will ensure greater physical activity levels in pa-
tients and will also positively affect their quality of life.

Low back pain is one of the important clinical man-
ifestations affecting human life. Eight percent of indi-
viduals accept that they had complained for low back
pain at certain periods of their lives [14]. Almost 80%
of the low back pain, which mostly originated from
mechanical causes, heals within a period of 80%; how-
ever, about 5% last for more than three months and
turns into chronic low back pain [15]. Chronic low
back pain is an important health problem, and the life-
long prevalence is higher than 70% in industrialized
societies [16]. It was seen in the results of our study
showed that the mean duration of pain in our patients
was 69 months (5.75 years). Pains of our patients are
chronic and are long-lasting.

In the recent years, psychological effects of chronic
low back pain, such as pain-related fear feeling began
to gain importance together with negative results such
as pain, disability.

According to the study of Fritz et al., the level
of physical activity and quality of life are lower in
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Assessment of pain, Tampa Kinesiophobia Scale, International Physical Activity Questionnaire, Oswestry Disability Index and SF-36 in patients

Variables
Severity of pain Min-Max X 4+ SD
At rest 0-10 3.45 £ 2.57
During Activity 0-10 6.57 £ 2.46
International Physical Activity Questionnaire (IPAQ) 0-81160 5495.21 4= 10875.42
Physical Activity Level (n-%)
IPAQ Level 1 (32-28.6%) 0-591 198.71 + 187.29
IPAQ Level II (41-36.6%) 602-2932 1499.45 4 710.18
TPAQ Level III (39-34.8%) 3012-81160 14041.73 4 15136.46
Tampa Kinesiophobia Scale (TKS) 30-60 4430 = 6.11
Oswestry Disability Index 2-44 22.66 =+ 8.69
Disability Status (n-%)
Mild Disability (12—10.7%) 2-11 8.16 + 2.36 (16.33 4 4.73%)
Medium Disability (77-68.8%) 11-29 21.12 +4.54 (42.31 £ 9.15%)
Severe Disability (23-20.5%) 3044 35.39 4 3.86 (70.78 = 7.73%)
SF-36
General Health 10-100 53.03 = 17.20
Physical Function 0-100 50.91 4 25.41
Social Function 0-100 58.87 & 26.23
Roles Restricted by Physical Function 0-100 22.76 4= 34.14
Roles Restricted by Mental Function 0-100 45.92 +=44.23
Bodily Pain 0-100 38.50 & 21.19
Vitality 10-90 48.83 +17.43
Mental Health 20-100 62.39 &+ 17.36

Table 4
Relationship between Tampa Kinesiophobia Scale and Pain Dura-
tion, Severity of Pain, International Physical Activity Questionnaire
(IPAQ), and Oswestry Disability Index (ODI)

Variables R p
TKS — Pain at rest 0.131 0.169
TKS — Pain during activity 0.244 0.009*
TKS — Pain duration 0.144 0.130
TKS — IPA level —0.096 0.313
TKS — ODI 0.416 0.000*

*Pearson correlation analysis.

patients with chronic low back pain as compared to
healthy controls, and these results are closely related
with the scores of pain and fear related to pain in pa-
tients with chronic low back pain [16,17]. In another
study, it was reported that chronic pain caused avoid-
ance from movement, and avoidance from movement
cause pain in individuals. This shows that pain and fear
of movement related to pain can be the cause of each
other [18,19]. Swinkels et al. have stated in their study
they carried out on 615 patients with acute low back
pain that pain and fear of movement should be elim-
inated in the early period to prevent development of
disability [5].

Since fear of movement can decrease the activities
related to professional works and other activities, it can
limit activities and restrict participation [20]. Tonga et
al. have noted in their studies that fear of movement
should also be taken into consideration for evaluations
in the treatment of patients with chronic low back pain,

Table 5
Relationship between Tampa Kinesiophobia Scale and SF-36 Qual-
ity of Life Index

Variables R P
TKS — General Health —0.333  0.000*
TKS — Physical Function —0.486 0.000*
TKS — Social Function —0.447  0.000*
TKS — Roles Restricted by Physical Function —0.374 0.000*
TKS — Roles Restricted by Mental Function —0.159 0.094
TKS — Bodily Pain —0.406 0.000*
TKS — Vitality —0.119 0.211
TKS — Mental Health —0.018 0.847

*Pearson correlation analysis.

and trainings to decrease the fear avoidance beliefs and
increase the activity performance should be added to
the rehabilitation programs [21].

Based on our results, the kinesiophobia (fear of
movement) perception is higher in our patients with
chronic pain, their levels of activity are lower as com-
pared to the normal, and their disability level is higher.
It was seen that our results were in parallel with the
literature.

Pain decreases the quality of life and causes disabil-
ity in patients with chronic low back pain by restrict-
ing the movements of patients. This in turn triggers
the depressive mood in patients and causes the sorrow
and pessimistic feelings become permanent, and fur-
ther lowers the motivation of the individual [22-24].
There are reports in the literature that chronic pain and
depression negatively affects the quality of life [10,23].
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Quality of life has been defined as the way of percep-
tion of the individual his/her condition within his/her
culture and system of conditions. It covers the residen-
tial locations, their purposes, expectations, standards
and individual interests [12].

Considering the relation with the fear related to pain
and the quality of life in patients with chronic low back
pain, it was found that the sub-parameters of the SF-36
quality of life index including physical function, social
function, bodily pain, and roles restricted by the physi-
cal function were negatively affected from the increas-
ing kinesiophobia score.

5. Conclusion

When we evaluate all these results together, it can be
said that the pain felt by the patients with chronic low
back pain restricts both the physical activities of the
individuals and their social lives. We think that patients
with chronic low back pain should be evaluated and
treated with a multidisciplinary approach in the early
period before the condition of pain becomes chronic
with the purpose of eliminating the anxiety related to
pain and render the patient more active physically.
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Effects of musculoskeletal system problems on quality of
life and depression in students preparing for
university entrance exam

School of Physical Therapy and Rehabilitation, Pamukkale University, Denizli, Turkey

Ali Kitis, Nihal Biiker, Ayse Unal, and Raziye Savkin

Background: This study was planned to investigate the relationship between musculoskeletal problems,
depression, and quality of life in students preparing for university entrance exams.

Methods: A total of 180 students were included in the study, 104 were female (57.77%), and 76 were male
(42.22%). Students were reached through the cram schools ("dershane") in Denizli. Musculoskeletal system
problems, depression status, and quality of life were determined with the Musculoskeletal-Postural Discomfort
Scale (MDS), Boratav Depression Screen Scale (Bordepta), and Short Form-36 (SF-36), respectively.
Demographic data, daily study, and sleep duration were also recorded.

Results: Students have moderate musculoskeletal discomfort. Musculoskeletal disorders and depressive
symptoms are more observed in female students than male students (P = 0.000). The SF-36 results were
significantly negatively correlated with the MDS and Bordepta scores. A significant positive correlation was
found between musculoskeletal disorders and depression status (r = 0.351, P = 0.000). Sleep duration was
negatively correlated with the MDS and Bordepta (r = —0.209, P = 0.005; r = —0.148, P = 0.047, respectively)
and positively correlated with the SF-36 role limitation/emotional and social functioning subscales (r = 0.225,
P = 0.002 and r = 0.191, P = 0.010 respectively).

Conclusions: Musculoskeletal problems and depression status negatively affects general health status especially
in female students who are preparing for university entrance examinations. Students should be informed about
musculoskeletal problems by healthcare professionals and the study room, tables, and chairs should be arranged
ergonomically. Further studies might be determined that why musculoskeletal disorders and depression status
are more widely among female students. (Korean J Pain 2017; 30: 192-6)
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INTRODUCTION

Students are exposed to various kinds of stressors,
such as exams, the pressure of teachers and families, a
feeling of obligation to succeed, and an uncertain future,
The examinations which affect the student’s career choice
and future, and the inadequacies of coping strategies,
cause many problems such as depression, sleep disorders,
and musculoskeletal system problems. They have negative
effects on the physical, mental, and social lives of students
[1,2].

Non—ergonomic chair seating and poor working pos—
ture are among the causes of musculoskeletal problems.
They are a major cause of severe long—term pain and dis—
ability, productivity loss, and reduced quality of life, which
can lead to reduced educational attainment among stu—
dents [3].

Intensive academic workloads, prolonged working hours,
and an obligation to learn a lot of information in less time
cause physical and psychologically destructive problems in
students in Turkey. Musculoskeletal problems are increas—
ing during this period but none of the studies have focused
on students’ postural problems and the negative effects of
these problems.

The objective of this study is to investigate the rela—
tionship of musculoskeletal system problems with depres—
sion and quality of life in students preparing for the

Transition to Higher Education Examination.

MATERIALS AND METHODS

1. Study group

This research was conducted on 12" grade high—school
graduate students prepared for the 2011 Higher Education
Transition Examination in the Denizli city center. Students
were reached through cram schools (“dershane™) and vol—
unteer students participated in the study.

The authors state that the study was undertaken in

compliance with the Helsinki Declaration.

2. Data collection methods

All self—reported assessments were answered by stu—
dents 15 days before the Transition to Higher Education
Examination and demographic data and the daily working
and sleeping hours of students were recorded by
assessors,
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Musculoskeletal system problems were evaluated using
the Musculoskeletal Discomfort Scale (MDS). In this
22—question scale, how frequently hand, arm, leg, upper
trunk, and waist discomfort and general disorders recurred
was evaluated. The scale was composed of 4—point
Likert—type measurements. A higher score means severe
musculoskeletal discomfort [4].

Depression status was evaluated using the Boratav
Depression Screening Scala (Bordepta). The scale was de—
veloped by Boratav in 2003, It consists of 16 Yes/No items,
and can be easily applied to individuals or groups and de—
tects people who are clinically depressed in a short time.
The lowest score is O, the highest score is 16, and higher
scores indicate severe clinical depression. The Cronbach’s
alpha coefficient of the scale was found to be 0.90.
Sensitivity and specificity calculations showed 85.7% sen—
sitivity and 95.1% specificity at 7.5 cut—off points. A strong
correlation was found between the Bordepta and Beck
Depression Inventory (0.812) [5].

Quality of life was evaluated using the Short Form—36
(SF—36). It has eight subscdles: physical functioning, bodily
pain, role limitations due to physical health problems, role
limitations due to personal or emotional problems, emo—
tional well-being, social functioning, energy/fatigue, and
general health perceptions. The lowest and highest possi—
ble scores are O and 100, respectively [6].

3. Data analysis

Data were analysed using SPSS for Windows (Version
16.0). Continuous variables were given as average * standard
deviation. Pearson’s correlation coefficient was used to
analyze data. For comparison of the female and male stu—
dents’ data when parametric test assumptions were en—
abled, Independent Samples t—test; when parametric test
assumptions were not enabled Mann—Whitney U test was

used and the level of significance was accepted as 0.05.

RESULTS

A total of 180 students were included in the study: 104
were female (57.77%), and 76 were male (42.22%). The
mean age was 18.62 + 1.05, mean body mass index (BMI)
was 21.83 + 2.48 kg/m”. The average daily study duration
and sleep duration of students were 10.02 =+ 1.36 hour,
7.56 + 1.07 hour, respectively. Descriptive information of
students was shown in Table 1.

KJP
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Table 1. Descriptive Information of Students

Students (n = 180)
Variables Min —Max Mean + SD
Age (year) 17.00—23.00 18.62 = 1.05
Study duration (hour) 7.00—12.5 10.02 = 1.36
Sleep duration (hour) 6—10 7.56 = 1.07
n %
Gender
Female 104 57.8
Male 76 42.2
Category
Quantitative 95 52.8
Verbal 45 25
Equally weight 40 22.2

Male students had significantly better scores than fe—
male students in the MDS (£ = 0.000), Bordepta (P =
0.000), role limitations due to emotional problems (P =
0.001), social functioning (£ = 0.008), and energy/fatigue
(P = 0.005) subscales of SF—36 (Table 2).

Except physical functioning subscale, scores from all
remaining the subscales of the SF—36 were significantly
negatively correlated with the MDS and Bordepta. A sig—
nificant positive correlation was found between the MDS
0.366, P = 0.000) (Table 3).

Daily sleep duration negatively correlated with the
MDS and Bordepta (r = —0.190, Z = 0.011; r = —0.148,
P = 0.047, respectively) and was positively correlated with

and Bordepta (r =

role limitations due to emotional problems and social func—

Table 2. Comparison of Musculoskeletal Disorders, Depression Status and Quality of Life Among Female and Male Students

Female Male
: t P
Variables Mean = SD Mean + SD
MDS 38.25 = 11.02 31.07 = 8.74 4.18 0.000
Bordepta 8.38 = 4.32 5.38 = 4.09 4.70 0.000
SF-36
Physical functioning 78.91 = 2217 83.64 = 21.10 —1.44 0.151
Bodily pain 66.24 = 22.37 69.66 = 26.28 —.94 0.348
Role limitations/physical 61.61 = 35.18 67.63 = 34.87 —1.13 0.257
Role limitations/emotional 46.58 = 38.98 65.95 = 39.98 —3.25 0.001
Emotional well-being 55.37 x: 21.61 61.43 = 20.63 —1.89 0.060
Social functioning 61.56 = 26.71 71.90 = 24.03 —2.67 0.008
Energy/fatigue 51.75 =+ 22.57 61.13 = 20.94 —2.84 0.005
General health perceptions 59.42 = 21.87 58.78 = 20.51 0.19 0.842

MDS: Musculoskeletal Discomfort Scale, Bordepta: Boratav Depression

Screening Scala, SF-36: Short Form-36.

Table 3. The Relationship between Musculoskeletal Disorders, Depression Status and Quality of Life

MDS

SF-36
Physical functioning —0.076
Bodily pain —0.392
Role limitation/physical —0.223
Role limitation/emotional —0.236
Emotional well-being —0.218
Social functioning —0.309
Energy/fatigue —0.298
General health perceptions —0.240

MDS

Bordepta
P r P

0.312 —0.303 0.000
0.000 —0.345 0.000
0.003 —0.337 0.000
0.001 —0.585 0.000
0.003 —0.611 0.000
0.000 —0.524 0.000
0.000 —0.599 0.000
0.001 —0.385 0.000

0.366 0.000

MDS: Musculoskeletal Discomfort Scale, Bordepta: Boratav Depression Screening Scala, SF-36: Short Form-36.
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Table 4. The Relationship between Daily Study Duration and Sleep Duration with Musculoskeletal Disorders, Depression Status and Quality

of Life
Study duration (hour) Sleep duration (hour)
Variables
r P g P

MDS —0.081 0.279 —0.190 0.011
Bordepta —0.091 0.226 —0.148 0.047

SF-36
Physical functioning —0.032 0.672 0.091 0.226
Bodily pain 0.058 0.439 0.094 0.211
Role limitation/physical 0.036 0.633 0.052 0.486
Role limitation/emotional 0.075 0.318 0.225 0.002
Emotional well-being 0.095 0.207 0.122 0.104
Social functioning 0.093 0.214 0.191 0.010
Energy/fatigue 0.025 0.740 0.135 0.071
General health perceptions —0.050 0.505 0.060 0.426

MDS: Musculoskeletal Discomfort Scale, Bordepta: Boratav Depression Screening Scala, SF-36: Short Form-36.

tioning subscales of the SF—36 (r = 0.225, P = 0.002 and
r = 0.191, P = 0.010 respectively) (Table 4).

DISCUSSION

This study was planned to investigate the relationship
of musculoskeletal system problems with depression and
quality of life in students preparing for the Transition to
Higher Education Examination. According to our study,
students have moderate musculoskeletal discomfort.
Musculoskeletal disorders and depressive symptoms are
more observed in female students than male students. The
SF—36 was significant negatively correlated with the MDS
and Bordepta scores. Significant positive correlation was
found between musculoskeletal disorders and depression
status, Sleep duration was negatively correlated with the
MDS and Bordepta and positively correlated with the
SF—-36 role limitation/emotional and social functioning
subscales.

The Turkish education system is focused on exams and
the preparation for university entrance is a difficult proc—
ess throughout students’ high school education. This exam
has become one of the significant sources of stress for
candidates and their families, Starting from the elemen—
tary school years, students preparing for the university
entrance exams; they continue their school courses as well
as private evening and weekend cram schools (“dershane”),
and the daily lives of students are shaped by focusing on

their exam. Students travel for hours on public transport

www.epain.org

or school bus with improper posture, and they are spend—
ing unnecessary time and energy. In addition to this, stu—
dents take improper posture during studying and resting.
All of these reasons can cause moderate musculoskeletal
discomfort in students. Musculoskeletal problems increase
anxiety, psychological distress, somatic awareness, and
depressive symptoms [7,8].

Exams can be stressful, especidlly if they affect stu—
dents’ career choice and future life [9]. In two different
studies conducted in Turkey, depressive symptoms were
reported in 37-47% of the high school students [10,11]. We
used the Bordepta for investigating depression status and
accepted the cut—off point as 7. We determined that,
54.4% of the students had depressive symptoms.

Depressive symptoms are more observed in female
students than male students [11-13]. In our study, 38.1%
of male students and 66.1% of female students had depres—
sive symptoms. Female students may be more determined
to get a high score, might consider the exam as the mile—
stone of their life, and may also be under more family
pressure, All the above may result in high levels of depres—
sive symptoms among female students. We think that se—
vere depressive symptoms may have increased muscu—
loskeletal disorders in female students.

In this study, sleep duration was negatively correlated
with the MDS and Bordepta and positively correlated with
the SF—36 role limitation/emotional and social functioning
subscales. The sleep disturbances cause increased stress
in daily life. Musculoskeletal problems may lead to sleep

KJP
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disorders and depressive symptoms and as a consequence
students’ quality of life may be negatively affected. In or—
der to break this vicious cycle, further studies are required
to investigate musculoskeletal problems in adolescence.

An intensive study period and non—ergonomic working
conditions cause adverse effects on the psychological state
of students, and this leads to loss of motivation and reduc—
tion of work efficiency. Therefore, ergonomic evaluation of
the student’s work environment and working posture, de—
tailed analysis of symptoms such as fatigue, muscle
spasms, pain which occurs during working, and regulation
of the ergonomic work environment are important to in—
crease academic achievement.

Further studies might determine why musculoskeletal
disorders and depression status are found more widely
among female students. Moreover, parental awareness
would be helpful in this respect. Thereby, both student
academic achievement is increased, and depression pre—
vented. The effectiveness of the guidance services in
schools should be increased and psychological and health
consulting services should be reorganized.

Based on these research results, students should be
informed about musculoskeletal problems by healthcare
professionals, and the study room, tables, and chairs
should be arranged ergonomically. In addition to in—
formation and ergonomic regulations, proper working pos—
ture and postural exercises should be taught and done
regularly.
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ABSTRACT

Purpose: The aim of this study was to examine the agreement between physiotherapists (PTS),
patients and caregivers about the physiotherapy of patients with hemiparesis.

Materials and methods: Fifty-two patients with hemiparesis (M =24, F= 28), caregivers (N=52) and
PTs (N=52) who applied for the physiotherapy programme were interviewed. Demographic and clin-
ical characteristics of the patients were recorded. A questionnaire composed of six questions was used
to describe the expectations of the PTs, caregivers and patients about the physiotherapy programme.
Results: The Kappa calculator revealed a statistically moderate level of agreement between PTs and
caregivers (K=0.532, p=.0001), patients and caregivers (K=0.496, p=.0001) and PTs and patients
(K=0.401, p=.0001) regarding the expectations of physiotherapy programme.

Conclusion: Expectations of the patients and caregivers must be considered for rehabilitation; hence,
participation in the therapy and efficacy of the physiotherapy programme will increase. Consequently,
we believe that the expectations of the patients and caregivers should be considered by the PTs when
preparing a treatment programme for patients with hemiparesis.
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Introduction

Following hemiparesis that develop due to cerebrovascular
problems, various systemic complications may arise in add-
ition to neurological complications [1]. These complications
pose an obstacle for patients in performing their daily living
activities [2]. In addition, factors such as shamefulness, lack of
motivation, insufficiently informed and rejected by people
around influence individuals to gain independence and to be
protected negatively [3].

The physiotherapy programme of the patients with hemi-
paresis is a team effort [4]. Considering the needs and
expectations of the patients from the treatment by determin-
ing their priorities using an organised treatment programme
decreases long-term disability and impairment rates of
patients with hemiparesis [5]. This, in turn, is important for
successful rehabilitation. Thus, caregivers want to be
informed about the physiotherapy programme employed
and to learn about other additional treatments.

Physiotherapists (PTs) plan a patient-specific treatment by
evaluating what the patient can do and cannot do object-
ively and apply. A directly proportional increase was found in
the expectations of both the families and PTs after the com-
pletion of the treatment [6].

Patients and their caregivers may request from PTs to
apply treatment methods other than the treatments favoured
by the PT, which they learn from different publications while
ignoring the current status to the patient, to obtain the best
results. However, PTs support this programme by employing

the most appropriate treatment, with recommendations for
or application of additional treatments when necessary.

Patient’s participation and motivation to the treatment
increase because how the programme was included in the
physiotherapy programme was determined based on the
common aims of the patients and their caregivers [7]. This, in
turn, allows the PT to use the treatment period more effect-
ively. Moreover, treatment expenditures decrease because
the patient achieves the desired functional level within a
shorter time period.

This study aimed to investigate the concordance among
expectations of patient, caregiver and PT about the physio-
therapy programme of patients with hemiparesis.

Materials and methods

This study was performed at the Department of Neurological
Rehabilitation of Pamukkale University between January 2014
and January 2015. Fifty-two patients with hemiparesis, their
caregivers (N=52) and PTs (N=52) volunteered to partici-
pate in the study. The first-degree relative who took care of
the patient was recognised as the caregiver. All the patients
with hemiparesis and their caregivers were informed about
the mechanism of cerebrovascular diseases, their effects on
the human body and neurodevelopmental status and the
contents of the physiotherapy programme. Thereafter,
informed written consents were obtained. The experienced
PT gave information about the disease and physiotherapy

CONTACT Filiz Altug € fkural@pau.edu.tr (&) Pamukkale University, School of Physical Therapy and Rehabilitation Kinikli, Denizli 20070, Turkey
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programme to each participant before starting the pro-
gramme. The questionnaire was administered face-to-face to
patients, caregivers and PTs by the same PT with 5-year
experience in neurological rehabilitation. The study was
approved by the Ethics Board Committee of Pamukkale
University Medical Faculty (Ref No:17, Date:17.12.2013), and
ethical principles laid down in Declaration of Helsinki have
been followed.

Stable patients with hemiparesis who were 20 years old
or older and without cognitive (had 8 points and higher in
the Hodkinson Mental Test) and communication problems,
without accompanying neurological problems and received
physiotherapy at least for 4 weeks were included in the
study [8].

Evaluation methods

Clinical data of the patients that participated in the study
and demographic data of patients’ caregivers and PTs were
recorded. The modified Rankin scale was used to evaluate
the impairment status. This scale is graded between 0 and 6
points. As the point increases, the impairment rate also
increases. Those who received 1 and 2 points live independ-
ently, and those who received 3 points and higher live
dependently [9,10].

The level of independence of patients in daily living was
evaluated using the functional independence measure (FIM).
This scale includes 13 physical and 5 socio-cognitive statuses
and evaluates within the range of 18-126 points. A higher
score means higher independency level. The FIM is com-
posed of a 7-stage scale that evaluates self-care, sphincter
control, transfer, motion, communication, social relationship
and cognitive status [11,12].

The assessment form consisted of six questions created by
Kavlak et al.,, which asked about the expectations and opin-
ions of the individual with hemiparesis, caregiver and PT
with regard to the physiotherapy programme employed.
Moreover, questions at the beginning of the questionnaire
are concerned about the general information of the individ-
ual with hemiparesis, caregiver and PT followed by questions
on the general health and treatment employed [13].

Statistical analysis

Power analysis was performed, which revealed 90% power
obtained with 95% reliability when 52 patients, 52 caregivers
and 52 PTs were included in the study. Data were analysed
using the SPSS 18.0 software. Continuous variables were
given as mean + standard deviation, and categorical variables
were given as number (n) and percentage (%). The signifi-
cance threshold was determined to be p <.05. Kappa coeffi-
cient (K) was used to investigate the concordance of the
expectations of patients with hemiparesis, caregivers and
PTs. The kappa coefficient ranged between 0 and 1. Cohen
suggested that the kappa coefficient result will be inter-
preted as follows: <0, agreement; 0.01-0.20, none to slight;
0.21-0.40, fair; 0.41-0.60, moderate; 0.61-0.80, substantial;
and 0.81-1.00, almost perfect agreement [14,15].

Table 1. Demographics of individuals with hemiparesis.

Variables Mean + SD Min—-Max

Age (year) 49.76 +18.02 21-84

Therapy duration (week) 29.73 +£38.54 5-156

Educational status n (%)

Unliterated 1(1.9
Literated 6 (11.5)
Primary school 22 (423)
Secondary school 3 (5.8)
High school 14 (26.9)
University 6 (11.5)

SD: Standard deviation.

Table 2. Clinical characteristics of individuals with hemiparesis.

Variables n (%)

Hemiparesis aetiology
Ischemia 24 (46.2)
Tumour 13 (25)

Trauma 7 (13.5)
Haemorrhage 4 (7.7)
AVM 4(7.7)

MRS

1 5 (9.6)
2 11 (21.2)
3 18 (34.6)
4 14 (26.9)

5 4 (7.7)

Using assistive devices
Walking stick 7 (13.5)
Shoulder strap 5 (9.6)

Walker 5 (9.6)
Tripod 4 (7.7)
AFO 4 (7.7)
Forearm supported walking cane (Canadian) 3 (5.8)
None 24 (46.2)

FIM Mean +SD Min—-Max
Motor score 62.88 +22.41 14-91
Cognitive score 32.48+3.68 18-35
Total score 95.36 £24.44 41-126

MRS: Modified Rankin Scale; FIM: Functional Independence Measure; AFO:
ankle-foot orthosis; AVM: arteriovenous malformation.

Results

The mean age of the patients with hemiparesis (F=28,
M =24) was 49.76 + 18.02 years, and the mean duration of
physiotherapy was 29.73 +38.54 weeks (Table 1). The mean
age of the caregivers was 45.03+ 10.51 years. The mean age
of the PTs was 27.25+2.77 years, and their mean professional
time was 4.84+3.10 years. Clinical data of the patients are
given in Table 2.

Investigation of the causes of hemiparesis revealed cerebral
ischaemia in 46.2% (n=24) of the patients, tumour in 25%
(n=13), trauma in 13.5% (n=7), cerebral haemorrhage in 7.7%
(n=4) and arteriovenous malformation in 7.7% (n = 4) (Table 2).

Results of the questionnaire analysis on investigating the
expectations of patients, caregivers and PTs about treatments
of the patients are as follows: in the descriptions of the
patients and caregivers about the general health of the indi-
viduals for whom treatment was applied, 28.8% (n=15) of
the patients, 36.5% (n=19) of the caregivers and 44.2%
(n=23) of the PTs defined health of the patients as ‘good’,
and concordance between the patient and their caregivers
was 21.2% and that between the patient and PT was 9.6%. A
statistically moderate concordance of 21.2% was found
between caregivers and PTs (K=0.373, p =.0001) (Table 3).
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Table 3. Distribution of ideas belonging to the patients, caregivers, and physiotherapists.

Patient Caregiver PT Patient-caregiver Patient-PT Caregiver-PT
(n=52) (n=52) (n=52) concordance concordance concordance
Variables n (%) n (%) n (%) n (%) n (%) n (%)
Definition of health
Excellent 2 (3.8) - - - - -
Very good 8 (15.4) 12 (23.1) 6 (11.5) 6 (11.5) 3 (5.8) 4 (7.7)
Good 15 (28.8) 19 (36.5) 23 (44.2) 11 (21.2) 5 (9.6) 11 (21.2)
Moderate 17 (32.7) 18 (34.6) 18 (34.6) 9 (17.3) 6 (11.5) 12 (23.1)
Bad 10 (19.2) 3 (5.8) 5 (9.6) 2 (3.8) 2 (3.8) 2 (3.8)
Awareness about treatments
PTR 13 (25) 13 (25) 7 (13.5) 9(17.3) 7 (13.5) 7 (13.5)
Medical 1(1.9) 1(1.9) - 0 (0) - -
Medical + PTR 26 (50) 37 (71.2) 45 (86.5) 21 (40.4) 26 (50) 37 (71.2)
No idea 12 (23.1) 1(1.9) - 0 (0) - -
Thoughts on treatment compliance
Yes 33 (63.5) 44 (84.6) 52 (100) 30 (57.7) 33 (63.5) 44 (84.6)
No 2 (3.8) - - - - -
No idea 17 (32.7) 8 (15.4) - 3 (5.8) - -

PT: Physiotherapist; PTR: physical therapy and rehabilitation.

When the treatments received by the patients were inves-
tigated, 50% (n=26) of the patients, 71.2% (n=37) of the
caregivers and 86.5% (n=45) of the PTs responded ‘medical
treatment and physiotherapy’. A concordance of 50% and
71.2% was found between the patient and the PT, and
between the caregivers and the PT, respectively. A statistic-
ally weak concordance of 40.4% was found between the
patient and their caregivers (K=0.267 and p=.003) (Table 3).

Furthermore, 63.5% (n=33) of the patients, 84.6% (n=44)
of the caregivers and 100% (n=7) of the PTs believed that the
physiotherapy programme was appropriate. A concordance of
84.6%, 63.5% and 57.7% was found between the caregivers
and the PT, between the patient and the PT, and between the
patients and their caregivers, respectively (Table 3).

In addition, 48.1% (n=25) of the patients, 42.3% (n=22)
of the caregivers and 25% (n=13) of the PTs expressed their
targets as ‘assisted/unassisted walking’. Concordance
between the patient and the caregiver was 32.7% and that
between the patient and the PT was 19.2%. Within the scope
of all expectations, statistically moderate concordances exist
between the caregiver and PT (K=0.532, p=.0001), between
the patient and the caregiver (K=0.496, p=.0001) and
between the patient and the PTs (K=0.401, p=.0001)
(Table 4).

Regarding the application of additional treatments to
the patient, 17.3% (n=9) of the patients, 42.3% (n=22) of
the caregivers and 38.5% (n=20) of the PTs declared that
more intensive physiotherapy should have been applied.
A concordance of 9.6% was found among the patient and
the PTs, and a concordance of 28.8% was found between the
caregivers and PTs. On the contrary, a concordance of 15.4%
was found between the patient and the caregiver, and a
statistically weak concordance was found between them

regarding additional therapies (K=0.307 and p=.0001)
(Table 4).
Generally, 36.5% (n=19) of the patients and 42.3%

(n=22) of the caregivers and PTs considered the applied
physiotherapy programme as ‘good’ in terms of contents.
Concordance was 23.1% between the patient and the care-
giver and 17.3% between the patient and the PT. However,
the concordance between the caregiver and the PT was

28.8%, and a statistically weak concordance was determined
between them (K=0.373, p=.0001) (Table 4).

Discussion

The results obtained from this study indicate differences in
terms of expectations regarding the physiotherapy programme
between patients, caregivers and PTs. Patients and caregivers
reported more expectations than the PTs because the PTs
could think more realistically than the patients and caregivers.

Only one study on the physiotherapy programme of chil-
dren with cerebral palsy was conducted [13]. Hence, we per-
formed the present study on patients with hemiparesis to fill
this gap in neurorehabilitation. The biggest strength of our
work is that this is the first study in this area.

Holliday et al. studied 202 stroke survivors to determine
agreement between rehabilitation goals of patient and health
professionals. This study found a 60% agreement [16]. In our
study, this rate is lower than that of Holliday, and a moderate
concordance was found among the patients, caregivers
and PTs.

Many patients with a history of stroke and their caregivers
do not have sufficient knowledge to maintain physiotherapy
programme at home [17]. A competent and well-informed
caregiver has an important role in the development of men-
tal and physical health and socialisation of the individual
with a history of stroke [18,19]. For training of the patients
with hemiparesis and caregivers, different training methods
such as individual education, meetings for caregivers to
benefit from experiences of each other and educational leaf-
lets can be used [20-22].

Many studies emphasise that a treatment plan should be
prepared by evaluating the patient as a whole and including
caregivers, even the post-discharge living environment and
external support, so that the applied treatment programme
can be successful [23-25]. Although we informed the patients
and caregivers about the mechanism of cerebrovascular ill-
ness at the beginning of the physiotherapy programme,
effects of the disease on the daily life, contents of the
physiotherapy programme and concordance between
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Table 4. Details regarding of the expectations of treatment, additional therapies, and content of physiotherapy programme.

Patient Caregiver PT Patient-caregiver Patient-PT Caregiver-PT
(n=52) (n=52) (n=52) concordance concordance concordance
Variables n (%) n (%) n (%) n (%) n (%) n (%)
Expectations of treatment
Assisted/unassisted walking 25 (48.1) 22 (423) 13 (25) 17 (32.7) 10 (19.2) 10 (19.2)
Supported/unsupported standing 3(5.8) 3(5.8) 5 (9.6) 1(1.9) 3 (5.8) 2 (3.8)
Supported/unsupported sitting 1(1.9) 6 (11.5) 8 (15.4) 1(1.9) 1(1.9 6 (11.5)
Independence in daily living activities 16 (30.8) 15 (28.8) 10 (19.2) 10 (19.2) 8 (15.4) 9(17.3)
Increased balance and postural control 7 (13.5) 6 (11.5) 16 (30.8) 5 (9.6) 6 (11.5) 6 (11.5)
Additional therapies
Not necessary 24 (46.2) 10 (19.2) 6 (11.5) 8 (15.4) 6 (11.5) 4 (7.7)
PTR 9 (17.3) 22 (423) 20 (38.5) 8 (15.4) 5 (9.6) 15 (28.8)
Speech therapy 2 (3.8) 1(1.9) 2 (3.8) 1(1.9 1(1.9) 1(1.9)
Psychosocial support 3 (5.8) 11 (21.2) 15 (28.8) 1(1.9 2 (3.8) 10 (19.2)
Surgical treatment 5(9.6) 4(7.7) 2 (3.8) 4 (7.7) 2 (3.8) 2 (3.8)
Occupational therapy - - 3(5.8) - - -
Use of assistive devices 9 (17.3) 4(7.7) 4(7.7) 1(1.9 1(1.9 2 (3.8)
Content of physiotherapy program
Excellent 7 (13.5) 7 (13.5) 4 (7.7) 5(9.6) 3 (5.8) 3 (5.8)
Very good 17 (32.7) 21 (404) 21 (40.4) 12 (23.1) 8 (15.4) 12 (23.7)
Good 19 (36.5) 22 (423) 22 (42.3) 11 (21.2) 9(17.3) 15 (28.8)
Moderate 8 (15.4) 2 (3.8) 5 (9.6) 0 (0) 2 (3.8) 1(1.9)
Bad 1(1.9 - - - - -

PT: Physiotherapist; PTR: physiotherapy and rehabilitation.

patients, caregivers and PTs was moderate in terms of their
priorities for treatment.

The level of interest of individuals with a history of stroke
with regard to the contents, methods and effectiveness of
the physiotherapy programme, education level, which is an
important influencing factor and comprehensible and suffi-
cient information that PT will make about the rehabilitation
are also essential for patients’ participation and the effective-
ness of the physiotherapy programme [26,27].

Green et al. indicated that the caregivers should be
encouraged to question their priorities and to set realistic
goals, as well as informing the patient about the disease and
treatment to achieve success in the physiotherapy pro-
gramme [28]. Similarly, Watkins et al. emphasised that the
caregiver’'s level of education and high awareness were
important factors in physiotherapy programme after dis-
charge [29]. Both the studies stated that as much as the
patient, the motivation of the caregiver should be high to
attain a successful physiotherapy programme. In our study,
we found weak concordance between the caregiver and the
PT, when they were asked about the effectiveness of physio-
therapy programme.

Therefore, to eliminate this deficiency and encourage care-
giver participation in the treatment during the rehabilitation
process, our study found that education should be continued
after discharge and caregivers should increase their contact
with the PTs to apply treatments applicable to the patient at
home consciously.

A limitation of our study was that only the participants
who were admitted to the physiotherapy programme in the
hospital were included in the study. We believed that further
research involving more participants treated not only in hos-
pital but also at home is needed.

Participation and awareness of patients with hemiparesis
and their family to the treatment potentiate the effectiveness
of the physiotherapy programme [30]. Information about the
content and effectiveness of the treatment which both the

patients and caregivers receive from PTs following the stroke
enables them to attain easily the goal of the physiotherapy
which they decided together with their PTs. Otherwise, privi-
leged goals could create an interactional dilemma for clini-
cians when they were incompatible with the objectives,
attitudes and perceived capacity of patients and their care-
givers [5]. In conclusion, physiotherapy goals decided
together with the patient significantly contribute to motiv-
ation and rate of recovery, and it should be considered dur-
ing the treatment process.

Patients’ needs were determined in our study with ques-
tions such as requests for additional treatment of PTs and
caregivers, expectations from the treatment and effectiveness
of the treatment. We believed that caregivers should cooper-
ate with PTs during the rehabilitation process and should
receive informative education about the patient status to
make their caregivers aware of the disease, to find the most
appropriate treatment option, to apply the treatment at
home effectively and properly and to obtain better results
from the treatment programme.

The physiotherapy programme of patients with hemipar-
esis should be performed with teamwork. The patients are at
the heart of this team. Considering the needs and expecta-
tions of the patient from the treatment by determining their
priorities using an organised treatment programme decreases
long-term disability and impairment rates of patients with
hemiparesis.
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Abstract

Purpose: Weakness on balance control is one of the most
common problems for children with cerebral palsy.
Present study aimed to investigate the effectiveness of 8
week-Bobath therapy on balance in children with diparetic
or hemiparetic cerebral palsy.

Materials and Methods: A total of 15 cercbral palsy
diagnosed children (8 diparesis, 7 hemiparesis) aged 5-14
years, were included in this study. Children could walk
independently or by using a walking aid. The demographic
data were saved for each case. Gross Motor Function
Classification System and Gross Motor Function Measure
were used to determine level of motor function. 1 Minute
Walking Test, 10-meter Walking Test, Pediatric Balance
Scale for balance ability and Functional Independence
Measure for children (WeeFIM) for assessing of
independence in activities of daily living were used.
Bobath therapy were applied to children one 60-minute
session, 2 days a week and 8 weeks in total. All evaluations
were performed before treatment and repeated after
treatment program.

Results: After 8-week Bobath therapy, the results showed
that improvement in motor function, level of functional
independence and balance scores were statistically
significant.

Conclusion: Bobath therapy improves functional motor
ability, independence level on daily living activities, and
also balance ability in children with cerebral palsy.

Key words: Balance, bobath therapy, cerebral palsy.

INTRODUCTION

The lesions in the central nervous system that occur
in children with Cerebral Palsy(CP), prevent the
proper functioning of the normal postural control
mechanism!. This case is manifested as the tone
changes in children with CP, lack of fixation,

Oz

Amag: Serebral palsili cocuklarda en sik  karsilasilan
sorunlardan biri, denge kontrolundeki zayiflikur. Bu
calismada, diparetik veya hemiparetik serebral palsili

cocuklarda 8 haftalik Bobath terapisinin denge tzerine
etkisini arastirmay1 amacladik.

Gereg ve Yontem: Calismaya 5-14 yaslarinda toplam 15
serebral palsi tanili (8 diparezi, 7 hemiparezi) ¢ocuk dahil
edildi. Cocuklar bagimsiz olarak veya yurame yardimcisiyla

yuriimektedir. Demografik veriler kaydedildi. Motor
fonksiyon seviyesini  belirlemek icin Kaba Motor
Fonksiyon  Siniflandirma  Sistemi ve Kaba Motor

Fonksiyon Olciimii kullanildi. Denge yetenegi icin 1
Dakika Yiriime Testi, 10 metre yuriime testi ve Pediatrik
Denge Olgegi ve giinlik yasam aktitivitelerindeki
bagimsizligi degerlendirmek icin Cocuklar icin Fonksiyonel
Bagimsizlik Olgegi (WeeFIM) kullanildi. Bobath therapisi
toplam 8 hafta boyunca, haftada 2 giin ve bir seansi 60
dakika olacak sekilde uygulandi. Tum degerlendirmeler
tedavi 6ncesi ve tedaviden sonra yapildi.

Bulgular: 8 haftalik Bobath terapisinden sonra, motor
fonksiyonlarda, fonksiyonel bagimsizlik diizeyi ve denge
skorlarinda istatistiksel olarak anlamli iyilesmeler oldugu
gosterildi.

Sonug: Serebral palsili  ¢ocuklarda Bobath terapisi
fonksiyonel motor yetenegi, gunlik yasam aktivitelerinde
bagimsizlik diizeyi ve denge yetenegini gelistirir.

Anahtar kelimeler: Bobath terapisi, denge, serebral palsi.

reciprocal innervation failure and abnormal
coordination patterns. Poor postural control has
been suggested to underlie the delays and deviations
in motor skill acquisition and development observed
in children with CP?#* Balance control is important
for competence in the performance of most
functional skills, helping a child to recover from
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unexpected balance disturbances, either due to slips
and trips or to self-induced instability when making
a movement that brings them toward the edge of
their limit of stability.

Physical therapy plays a central role in managing the
condition; it focuses on function, movement, and
optimal use of the child's potential. Physical
therapists(PTs) use physical approaches to promote,
maintain and restore physical, psychological and
social well-being. PTs also teach parents how to
handle their child at home for feeding, bathing,
dressing and other activities, and give advice on
mobility devices>S.

One of most widely used therapy approach for
children with CP is Bobath therapy’. The Bobath
concept emphasizes observation and analysis of the
patient’s current functional skill performance® and
the identification of clear therapy goals. The aims of
treatment are to influence muscle tone and improve
postural alignment by specific handling techniques,
and then to work for better active participation and
practice of specific, relevant, functional skills®!0.
Bobath therapy is considered to be appropriate for
treating any motor control disorder within the CP
spectrum!!. Treatment programmes within the
Bobath concept are goal focused!’. The Bobath
approach centres on the likely potential for
secondary deformities and how these may be
prevented. Parent/caregiver education is one of the
main elements of the intervention which is intended
to facilitate the parent-child relationship, enable the
parent to handle/assist with their child’s difficulties,
and give an intensive period for practice of
activities!"!2. Despite the widespread use of Bobath
therapy there has been a lack of rigorous research
into its clinical effectiveness'> The purpose of this
study was to investigate the effects of 8-week
Bobath therapy on balance and contribute to
development of appropriate treatment for children
with CP.

MATERIAL AND METHODS

This study was performed at Pamukkale University,
School of Physical Therapy and Rehabilitation at the
Department of Pediatric Rehabilitation between
December 2014 and December 2015. The study was
approved by the Ethical Board Committee of
Pamukkale University Medical Faculty (Ref No: 15,
Date: 25.11.2014) and completed in accordance with
the principles of the Helsinki Declaration. A written
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informed consent from all parents was taken.

122 Cerebral Palsy diagnosed children

¥

98 Spastic Cerebral Palsy

+

74 Diparetic or Hemiparetic Cerebral Palsy

¥

32 children who were GMFCS 1, II or IIT

¥

19 children aged 5-14 years
15 children who had full cooperation

4

15 children—> Study completed

24 other types of Cerebral palsy

24 other extremity involvements

Figure 1. Flow diagram of study

Our study was completed with participation of a
total of 15 eligible hemiparetic or diparetic children
with CP, aged 5-14 years, according to the inclusion
and exclusion criteria. Flow diagram of study is
given in Figure 1. Inclusion criteria were ability to
walk independently or by using assistive devices (at
Level III or below on the Gross Motor Function
Classification Systems-GMFCS), and have
cognitive impairments. Exclusion criteria were
vision and hearing problems, can not be completed
designated tests and failure to comply with study
plan

no

Measures

Demographical information such as age, sex of
patients and clinical information such as clinical type
of CP, effected extremity, using walking aids were
recorded.

The GMFM assesses gross motor abilities of
children with CP in five dimensions: (A) Lie and
Roll, (B) Sit, (C) Crawl and Kneel, (D) Stand, and
(E) Walk, Run, and Jump. In children with CP, the
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GMFM has been shown to be sensitive to change
during periods of therapy. Individual dimension and
total percentage scores can be calculated
representing how many and to what extent items are
achieved!*. The GMFCS classifies children with CP
into five levels according to motor ability with

particular  reference to  sitting  ability and
independent mobility. ILevel I-Walks without
restrictions, limitations in more advanced gross

motor skills. Level 1I-Walks without restrictions,
limitations walking outdoors and in the community.
Level III-Walks with assistive mobility devices,
limitations walking outdoors and in community.
Level IV-Self mobility with limitations, children are
transported or use power mobility outdoors and in
the community. Level V-Self mobility is severely
limited, even with use of assistive technology!>.

Balance of participants was assessed using 10-meter
walking test(10MWT), 1-minute walk test(I1minWT)
and Pediatric Balance Scale(PBS). WeeFIM scale is
also used to determine the level of independence of
the participants' daily lives.

The 1I0MWT is an effective way used to assess
walking speed. It can be employed to determine
functional mobility, gait and vestibular function.

The IminWT is a validated and user-friendly tool to
evaluate walking ability and endurance in individuals
with CP. McDowell et al. reported typical walking
distances for the IMWT and found the instrument
to be significantly correlated to the Gross Motor
Function Measure!S.

Pediatric Balance Scale: Functional balance was
assessed using the PBS, which consists of 14 tasks
similar to activities of daily living. The items are
scored on a five-point scale (0, 1, 2, 3 or 4), with
zero denoting an inability to perform the activity
without assistance and four denoting the ability to
perform the task with complete independence. The
maximum score is 56 points. The test is performed
with the child clothed and making use of his/her
habitual brace and/or gait-assistance device!7!8,

WeeFIM is useful in assessing functional
independence for children with developmental
disabilities aged 6 months to 21 years. WeeFIM is an
18-item, 7-level ordinal scale instrument that
measures a child’s consistent performance in
essential daily functional skills. Three main domains
(self-care, mobility, and cognition) are assessed by
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interviewing or by observing a child’s performance
of a task to criterion standards!®.

Bobath therapy program

After the patient assessment, individualized Bobath
therapy program were set. Bobath therapy was
applied 2 days in a week for a total of 8 weeks. One
therapy session lasted 60 minutes. The program
included the following: activities for regulating tone,
work that supports sense-perception-motor
development, activities that facilitate regular
movement, balance and functional ability.

The following exercises were made to achieve these
goals:

— Vestibular and proprioceptive training on
balance board and exercise balls in different
sizes, dynamic balance training and proximal
stabilization in sitting, kneeling and standing
position (eyes open and closed),

in front of the mirror,
for improving the
proprioceptive input (eyes open and closed),
Balance training on the trampoline,

Balance exercises

standing on one foot

Weight bearing exercises in sitting, crawling,
kneeling and standing position for equal weight
transfer on both lower extremities without
disturbing the postural control,

Functional reaching and ball throwing-keeping
exercises in various directions,

Stepping exercises in different directions and
on different grounds.

Statistical analysis

As a result of power analysis, it was calculated that
90% power would be obtained in with 95%
confidence level when 15 children were included in
the study. The data was analyzed by using SPSS
software  (version 18) for Windows. The
Kolmogorov-Smirnov test was used test
normality of distribution. The arithmetic mean and
standard deviation were used for descriptive data.
Paired sample t-test was applied, as scores were
normally distributed. Wilcoxon Signed-Rank Test
was used as scores were not normally distributed. A
level of p<0.05 was considered significant.

to
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RESULTS

CP diagnosed 15 patients (7 girls, 8 boys) with
hemiplegia and diplegia, aged 5-14 years,
independent or using assistive devices to walk
(GMFCS 1, II or III) were included in the study. All
patients  completed  the  study  program.
Demographic data of the patients are shown in

Bobath therapy

Table 1. Cognitive level of children with CP was
able to wunderstand all the commands and
cooperations were full.Changes in balance and
functional independence levels of children with CP
were statistically significant  (p<0.01) Table 2.
Statistical data showing children's gross motor
function before and after treatment are given in

Table 3.

Table 1. Demographic characteristics of children with Cerebral Palsy

Variables Min-Max X+SD

Age (months) 72-168 120.4£31.69

Height (cm) 105-170 133%18.87

Weight (kg) 17-65 30.8£12.82

Body Mass Index(kg/m2) 10.88-22.49 16.75£2.99
Table 2. Results of Gross Motor Function Classification (GMFCS) before and after therapy

Variables GMFCS- BT GMEFCS- AT

n(%) n(%)

Level 1 3(20) 10(66.7)

Level 11 8(53.3) 4(26.7)

Level 111 4(26.7) 1(6.7)

BT: Before Therapy, AT: After Therapy, GMFCS: Gross Motor Function Classification

Table 3. Comparison of level of functional independence and balance before and after therapy

BT AT
Variables Min-Max X+SD Min-Max X+SD p
1-mWT (m) 5-70 43.86+19.89 16-76 55.06%£19.13 0.00014
1OMWT (sec) 9-127 22.731£29.65 7-35 12.26£7.41 0.0014
PBS 22-56 47.2£9.65 38-56 52.3315.20 0.001a
WeeFIM 85-126 112.1+13.34 96-126 118.3+9.03 0.0014

BT: Before Therapy, AT: After Therapy, 1-mWT: 1 minute walk test, 10MWT: 10 meter walking test,

PBS: Pediatric Balance Scale,

WeeFIM: Functional Independence Measure for children; a: Paired Sample t Test, b: Wilcoxon Signed Ranks Test

Table 4. Comparison of level of gross motor function before and after therapy

Level of Gross Motor BT AT
Function Min-Max X+SD Min-Max X+SD p*
GMFM-D 62-100 83.8113.25 79-100 94.26%6.76 0.0001
GMFM-E 54-100 79.93+17.28 69-100 88.6+12.25 0.0001
GMFM (Total Score) 81-100 92.216.21 90-100 96.5313.68 0.0001
BT: Before Therapy, AT: After Therapy, GMFM: Gross Motor Function Measure
*Paired Samples t Test
Table 5. Correlation between level of gross motor function and balance measures after therapy
t/p 1minWT 10MWT PBS WeeFIM
GMFM (Total Score) r 0.822" -0.757" 0.848" 0.726"
p 0.0001** 0.001** 0.0001** 0.002**
GMFM-D r 0.652" -0.654" 0.580" 0.475
p 0.008** 0.008** 0.023* 0.073
GMFM-E r 0.815™ -0.761" 0.910™ 0.749"
p 0.0001** 0.001** 0.0001** 0.001*+*

*:p=0,05 **:p<(,01 r: Spearman Correlation coefficient

1-mWT:1-minute walk test, I0MWT: 10-meter walking test, PBS: Pediatric Balance Scale, WeeFIM:

for children, GMFM: Gross Motor Function Measure

Functional Independence Measure
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Table 6. Correlation between level of functional independence and balance measures after therapy

1minWT

10MWT PBS

T

p*

r

p* r

WeeFIM 0.007 0.66

P
0.056 [

-0.503 0.0001 [ 0.805

*p<0,05 r: Spearman Correlation coefficient

1-mWT: 1-minute walk test, 10MWT: 10-meter walking test, PBS: Pediatric Balance Scale, WeeFIM: Functional Independence

Measure for children

Changes in GMEFM-D (standing) section, GMFM-E
(walking) section and GMFM total score were
statistically significant (P<0.01). Table 4.
Corrrelation between level of gross motor function
and balance abilitiy after therapy are given in Table
5. There is a significant positive correlation between
level of functional independence and balance abilitiy
after therapy are given in Table 6.

DISCUSSION

In this study, a significant improvement in balance,
gross motor function and functional independence
levels was seen over the 8-week Bobath therapy
period, compared with the pre and post-treatment
scores. This effect might be anticipated as the
Bobath concept focuses on gaining new functional
skills. It is also concerned with how a child performs
movement, as this has implications for the efficiency
of the movement and prevention of secondary
deformities, which in turn affects the potential for
achieving more functional skills in the future!’.

Balance is necessary to explore and interact with the
environment, and has been described as an anchor
for purposeful movement and functional activities
in CP. The children with CP have several basic
limitations on static and dynamic postural control
tasks such as sitting, standing, and walking!?. In this
study, post-treatment mean scores of TMWT and
10MWT changed positively compared pre-treatment
mean scores. In that case, Bobath Therapy
improved gait and balance skills of CPC. In their
systematic review, Butler and Darrah examined the
effect of Bobath therapy on CP, with evidence-
based research and found evidence that the Bobath
therapy developed postural control and balance?!.

Bobath therapy is the most widely adopted
physiotherapy approach in children with CP. The
aims of treatment are to influence muscle tone and
improve postural alignment by specific handling
techniques, and then to work for better active
participation and practice of specific, relevant,
functional skillsl. Our study showed statistically
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significant improvements were found in level of
gross motor function after 8-week Bobath approach.
Similar to our results, eight hours (two 40min
sessions/wk for 6wks) of Bobath therapy focusing
on trunk control improved postural control in
sitting in children with spastic diplegia (GMFCS 11—
V), aged 3 to 10 years22. Bobath therapy for 72
hours (three 120 min sessions/wk for 12wks)
improved limits of stability and standing balance,
and reduced fall risk, in children with spastic
diplegic CP(GMFCS I-II)23.

According to a study, Bobath therapy was applied to
50 children with spastic CP, between the ages of 1-
7, and gross motor skills of patients were evaluated
with GMFM. They found statistically significant
improvement in gross motor skills of patients after
8-month treatment?t. In our study, because children
with CP, who were able to walk using an assistive
device at least, were included, all of them had full
points for GMFM-A, GMFM-B and GMFM-C.
Average scores of GMFM-D, GMFM-E and total
GMFM, which were essential important for our
work, increased significantly. This indicates that
Bobath approach develops on gross motor function
in early stages of children with CP and it was
statistically significant correlated GMFM total score
and Pediatric Balance Scale; therefore balance
improves.

On the other hand, in literature the studies showing
that Bobath does not improve GMFM points are
also available, unlike the results of our study. Bower
and McLellan?> applied Bobath therapy to 30
children with spastic CP between 18 mths-8 yrs for
6 months by divided two groups (treatment and
control group). No statistically significant difference
was observed in gross motor skills?>.

Harbourne et al.2¢ divided a group children to two
groups(treatment and control). Bobath therapy were
applied to one part of treatment group, the other
part of it was given home exercise program. Control
group had no exercise. GMFM and the results
obtained from the balance measures were better in
Bobath group?®. The relationship between the level
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of functional independence and balance measures
show that children with CP achieving better balance
are more independent in their's daily activities. Thus,
additional therapies improving balance are should be
applied to improve the functional independence of
children?’.

Balance abilities along with an increase in the level
of functional independence and level of functional
motor increased thanks to 8-week Bobath therapy.
Increasing in gross motor level of children with CP
affected on balance, positively. Better balance and
postural control enable children to walk more
convenient and fast, use limbs better, in this case
helps to be more successful and more independent
in their children's daily activities. Limitations of this
study were there was no control group to compare
the result of treatments and evaluator was not
double blind to the study.

Bobath therapy is an effective treatment to improve
balance and postural control skills, functional
independence in activities of daily living and motor
development levels in children with CP. There are
not enough evidence-based studies in this field in
literature. It should be focused more on
development of mission-critical balance skills for
children with CP, especially in our country by
increasing the number of randomized controlled
studies in this area.
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Ek-8 Demografik ve Klinik Veri Kayit Formu

1. Degerlendirme tarihi:

Hastanin adi-soyad:

2. Degerlendirme tarihi:

Yag: ... .. yil Boy: ......cm Kilo:........ kg VKi:......... kg/m?
Egitim Durumu: ( )Okur-yazar degil ( JOkur-yazar ( Jilkakul mezunu
( )Ortackul mezunu ( )Lise mezunu ( )Universite mezunu
Meslek:
Hemiplejil hemiparezi nedeni:( )Serebral Iskemi ( )Serebral Hemoraji ( JSerebral Timaor
( JTravma [ JAVM { \Digerleri(......)

Etkilenen hemisfer: { )Dominant

Hemiparezi siiresiz...._ ... ay

Kullanchgi Yarchmei Cihaz: ()Var (Yok

Iletisim Bilgileri:

( INondominant

Varsa Tipi:




Ek-9 Oziir Durumunun Degerlendirilmesi

Modifiye Rankin Skalasi

0- Higbir semptom yok

1- Semptomlara ragmen belirli bir bozukluk yoktur; cladan aktivite ve gorevleri yerine
getirebilmektedir.

2- Hafif bozukluk; daha dnce yapabildidi aktiviteleri devam ettirememektedir fakat yardim
olmadan kendi ihtiyaclarin karsilayabiliyor.

3- Orta derece bozukluk, biraz yardim gerektirir fakat yardim olmadan yapamaz.

4- Siddetli bozukluk, yardim oclmadan yiriyemez ve kendi ihtiyaclarimi yardim olmadan

yapamaz.
5- Cok siddetli bozukluk; yatalak ve slrekli hemgire bakimina ihtiyac duyar.
6- Ol

TOPLAM (0-6):..... ...



Ek-10 Spastisitenin Degerlendirilmesi

+ MODIFIYE ASHWORTH SKALASI(MAS)

0 = Kas tonusu normal

1 = Tonusta hafif artima ( eklem hareket agikh§ sonunda hafif direnc )

2 = Eklem hareket agiklidinin yansindan daha az bir kisminda minimal bir direng olmas
3 = Eklem hareket acikhginin cogunda daha belirgin kas tonusu artisi, ancak etkilenen kisimlar

kolaylikla hareket ettirilebili

4 = Pasif hareket gliclikle yapilir, kas tonusunda dnemli artig vardir

5 = Siddetli kas tonusu artisi vardir, etkilenen kisimlar fleksiyon ve ekstansiyonda rijiddir.

TEDAVi ONCESI MAS

TEDAVI SONRASI MAS

Quadriceps femoris kasi

Adduktor kaslar

Gastroknemius kasi

TOPLAM SKOR

+ EKLEM HAREKET AGIKLIGI OLCUMU

TEDAVI ONCESI

TEDAVI SONRASI

AKTIF PASIF

AKTIF PASIF

Diz fleksiyonu

Diz ekstansiyonu

Ayak bilegi dorsifleksiyon

Ayak biledi plantar fleksiyon




« STATIK DENGE DEGERLENDIRMESi

Tek Ayak Uzerinde Durma Testi

Ek-11 Statik ve Dinamik Dengenin Degerlendiriimesi

TEDAVI ONCESI

TEDAVI SONRASI

S5AG

SOL

SAG

SOL

Sire: sn

Sire: sn

Sire: sn

Sire: sn

(3) Normal:> 20 sn
stabil
(2) Govde hareketi

(3) Normal:> 20 sn
stabil
(2) Govde hareketi

(3) Mormal:> 20 sn
stabil
(2) Govde hareketi

(3) Normal:> 20 sn
stabil
(2) Govde hareketi

VEYA 10-20 5 VEYA 10-20 s VEYA10-20 s VEYA 10-20 s
(1) 2-10 s durabilir (1) 2-10 s durabilir (1) 2-10 s durabilir (1) 2-10 s durabilir
(0) yapilamiyor (0) yapilamiyor (0) yapilamiyor (0) yapilamiyor

« DINAMIK DENGE DEGERLENDIRMESi

Zamanh Kalk-Yiiri Testi

TEDAVI ONCESI

TEDAVI SONRASI

Siire: sn.

Siire: sn.

(3) Normal: Hizli (=11 sn) dengesi yi

(2) Hafif: Yavag (dengesi iyi =11 sn)

(1) Orta: Hizh (<11 sn) denge bozuk

(0) Siddetli: Yavas (=11 sn) VE denge bozuk

(3) Normal: Hizli (=11 sn) dengesi iyi

(2) Hafif: Yavas (dengesi iyi =11 sn)

(1) Orta: Hizli (=11 sn) denge bozuk

(0) $iddetli: Yavas (=11 sn) VE denge bozuk




Ek-12 Yiiriime Analizi Sonug Kayit Formu

YURUME PARAMETRELERI

DEGERLENDIRME

Kadans (adim/dk)

Yiiriime Hizi (m/sn)

Sol Yiiriime Periyodu (sn)

Sag Yirime Periyodu (sn)

Sol Cift Adim Uzunlugu (m)

Sag Cift Adim Uzunlugu (m)

Sol Adim Uzunlugunun Boya Orani (%)

Sag Adim Uzunlugunun Boya Orani (%)

Sol Adim Uzunlugu Yuzdesi (Yirime Periyodunun %si)

Sag Adim Uzunlugu Yizdesi (Yurime Periyodunun %si)

Sol Durus Fazi (Sol Adim Uzunluguna Gére %si)

Sag Durus Fazi (Sag Adim Uzunluguna Goére %si)

Sol Sallanma Fazi (Sol Adim Uzunluguna Goére %si)

Sag Sallanma Fazi (Sag Adim Uzunluguna Goére %si)

Sol Cift Destek Periyodu (YUriime Periyodunun %si)

Sag Cift Destek Periyodu (Yiriime Periyodunun %si)

Sol Tek Destek Periyodu (Yurime Periyodunun %si)

Sag Tek Destek Periyodu (Yurime Periyodunun %’si)

Yirime Simetrisi (%)

PELVIK PARAMETRELER

DEGERLENDIRME

Pelvik Tilt Simetrisi (%)

Sol Pelvik Tilt Agisi (9

Sag Pelvik Tilt Agisi (°)

Pelvik Obliklik Simetrisi (%)

Sol Pelvik Obliklik Agisi (°)

Sag Pelvik Obliklik Agisi (°)

Pelvik Rotasyon Simetrisi (%)

Sol Pelvik Rotasyon Agisi (°)

Sag Pelvik Rotasyon Agisi (°)




Ek-13 Matriks Ritm Terapisi Egitim Belgesi-I

Dr. Randoll Institut ==

Nonprofit Organization for
Matrix Research and Education

Certificate

Matrix Center Munich

29. June 2016 - 01. July 2016, Munich, Germany

Uzm. Fzt. Ayse Unal

has successfully participated in the advanced training

Matrix Concept and Matrix Rhythm Therapy.

Munich, 01. July 2016

4
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./ Dr. med. Ulrich G. Randoll
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Lortzingstr. 26 - 81241 Munich - Germany
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Ek-14 Matriks Ritm Terapisi Egitim Belgesi-I|

MaRhyThe( e
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has successfully participated in the basic seminar

for Matrix Rhythm Therapy
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Ek-15 Bobath Yaklagimi Egitim Belgesi-I
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Ek-16 Bobath Yaklagimi Egitim Belgesi-I|
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Ek-17 Bobath Yaklagimi Egitim Belgesi-ll|
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Ek-18 Bobath Yaklagsimi Egzersiz Programi

Sirt Gistii yatis pozisyonunda;

Taban alti duyusunu artirmaya yonelik fonksiyonel masaj

Hamstringlere 30 s sureli manuel statik germe

Govdeye yonelik olarak gévde rotasyonu

Kopri kurma hastanin seviyesine uygun olarak cift bacak lGizerinde, saglam alt
ekstremitenin paretik ekstremiteyi caprazladigi pozisyonda veya tek bacak (paretik
ekstremite) uzerinde olacak sekilde yapilacaktir.

Alt gbvdenin st govdeye karsi pasif ritmik rotasyonu

Kalga ve dizin fleksiyon-ekstansiyonu

Kalga ekstansiyonu ve diz fleksiyonu ile bacagi yataktan asagiya indirme, geri cekme

Yiiz Usti pozisyonda;

Ayak bilegi mobilizasyonu ve gastro-soleusa fonksiyonel germe
Diz fleksiyonu ve ekstansiyonu
Diz fleksiyonda kalga ekstansiyonu

Oturma pozisyonunda,;

Kalgalara agirlik aktarma

Govde rotasyonu ile uzanma

Oturma pozisyonundan paretik ekstremiteye agirlik aktararak ayaga kalkma
Yuksek oturma pozisyonunda paretik ekstremiteye agirlik vererek diz kontrolu
calisma (egzersizi ilerletmek icin yatak ylksekligi azaltilir)

Kalga fleksiyonu ve diz ekstansiyonuna yonelik egzersizler

Oturma pozisyonunda ayagi sandalyenin altina ¢ekerek dorsifleksiyonun c¢aligiimasi

Ayakta durma pozisyonunda;

Her iki alt ekstremiteye agirlik aktarma (saga-sola, 6ne-arkaya)
One, arkaya, yanlara adim alma, yiiriime

Hemiplejik dizin dar hareket agikliginda fleksiyon ve ekstansiyonu
Basamaga adim alma, merdiven inip ¢cikma

Tek bacak Uzerinde durma ve ayakta denge aktiviteleri




Ek-19 Matriks Ritm Terapisi Hasta Bilgilendirme Notu

WN e

»

Her hastanin iyilesme mekanizmasi farkhdir.

Problem tedavi surecini etkiler.

Yedigimiz besinler, ictigimiz icecekler dokulari olumlu veya olumsuz olarak etkiler.
Beslenme sekli 6nemli. Amacimiz; anormal tabloyu normal prosese ¢evirmektir.
Dusunce yapisi hareketi etkiler. Pozitif dlisinceler tedaviye olumlu katki saglar.
Matriks hucresel ritmi aktive eder. Makro duzeyde iyilesmenin olmasi igin mikro
duzeyde hucresel oksijen alimini, oksijen serbestlesmesini saglamak gerekir.

iyilesmenin tam olmasi igin 4 faktér énemli.

Ritm: iyilesme icin viicudun ihtiyaci olan ritmi vermek gerekir.

Sicaklik: Ortam isisinin iyi ayarlanmasi gerekir.

Oksijen: Temiz havada yuruyugler yapin !! Gunluk gines aliyor mu? (D vitamini
acisindan)

Beslenme: Yediklerimiz 6nemli.

Gulnde 2-3 litre mineralsiz su i¢ilmelidir. Su tuketimini gun i¢cinde duzenli araliklarla
yapiniz.
Asla susayana kadar beklemeyin!!!

Tedavinin etkinligini gérmek icin zamana ihtiya¢ vardir.
Tedavi sonrasinda 1lik bir dus alip uykuya dalabilirsiniz.
Aktif kalin ! Egzersiz yapin. Bu sizin iyi hissetmenizi saglayacak.




Ek-20 Resim Cekimi ve Kullanimi Yayin Hakki Devir S6zlesmesi Formu

Resim Cekimi ve Kullanimi Yayin Hakki Devir Sé6zlesmesi Formu
Calisma sirasinda cekilmis fotograflarimin geredi halinde, kimlik bilgilerim
verilmeyecek sekilde GOZLERI ACIK/KAPALI olarak bilimsel ¢alismalar, tezler,
egitim faaliyetleri ve bilimsel yayinlar i¢in kullanilmasina iZIN VERDIGIMI beyan
ederim.

Akademik galismalarda yayinlanacak resimlerimin yazim ve yayin kurallarina uygun
olarak hazirlanip sunulmasindan Proje yuritictust sorumludur (06/04/2018).

Gonullt / Hasta Adi Soyadi: Paze AKYOL

Izni veren kisi (Gonilli/Hasta ya da velisi/vasisi)* Adi Soyadi IMZA: Paze AKYOL

C )
. . . . . / y * .
PROJE YURUTUCUSU Adi Soyadi IMZA: Dog. Dr. Filiz ALTUG y

g

/

*NOT: Resit olmayan bireyler adina aileleri tarafindan imzalanacaktir.



