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Amag: Bu c¢alismanin amaci, spastik Serebral Palsi (SP) tanis1 almis ¢ocuklarda Norogelisimsel Terapi (NGT)
ile kombine eksentrik egzersiz (EE) egitiminin, yalmizca NGT uygulanan kontrol grubuna kiyasla yiirlime
parametreleri, denge, alt ekstremite selektivitesi (motor kontrol) ve fonksiyonel bagimsizlik iizerindeki etkilerini
belirlemektir.

Metod: Randomize kontrollii ve tek kor olarak yiiriitiilen ¢alismaya, 6-18 yas araligindaki 42 spastik SP’li ¢ocuk
dahil edilmistir. Katilimcilar, NGT + EE (Deneysel Grup, n=21) ve yalnizca NGT (Kontrol Grup, n=21) olmak
tizere iki gruba tabakali randomizasyon yontemi ile ayrilmistir. Deneysel gruba NGT’ye ek olarak haftada 2 giin,
8 hafta alt ekstremite kaslarina yonelik EE egitimi uygulanmistir. Yiiriime paremetreleri Edinburgh Gorsel
Yiiriime Analizi (EGYA) ve Kaba Motor Fonksiyon Olgiitii-88 (KMFO-88) D- yiiriime alt baslig: ile; Denge,
Pediatrik Denge Olgegi (PDO), stabilometre ve KMFO-88 E- ayakta durma/denge alt bashg ile; selektivite
Boyd ve Graham’in Selektif Motor Kontrol (SMK) testi ile; fonksiyonel bagimsizlik ise Pediatrik Fonksiyonel
Bagimsizhik Olgiitii (WeeFIM) ile degerlendirilmistir. Istatistiksel analizde bagimsiz ve eslestirilmis T testi
kullanilmis, anlamlilik diizeyi p<0.05 olarak belirlenmistir.

Bulgular: Tedavi sonrasi degerlendirmelerde, NGT + EE grubunda kontrol grubuna gére yiiriime parametlerinin
gelistigi (EGYA ve KMFO-88/D) (p<0.05); dengenin stabilometre ve KMFQO-88/D+E verilerine gore gelistigi
(p<0.05); alt ekstremite selektivitesinin her iki grupta da gelismeler gosterdigi ancak deney ve kontrol grubu
arasinda anlamli farkliligin olmadig1 ve fonksiyonel bagimsizlik seviyelerinde ise (WeeFIM) istatistiksel olarak
anlamli diizeyde farkliligin olusmadig1 saptanmustir.

Sonug¢: Calismamiz EE egitiminin spastik SP’li ¢ocuklarda yiiriime, denge ve motor kontrolii gelistirmede etkili
oldugunu ortaya koymustur. Ayn1 zamanda EE’nin fonksiyonel bagimsizlik iizerine etkinligi bulunmadig: ancak
uzun siireli etkilerinin arastirilmasi gerektigi goriilmektedir. Bu sonuglar, EE’nin spastik SP’li ¢ocuklarin
rehabilitasyon programlarinin ayrilmaz bir pargast olmasi gerektigini desteklemektedir.
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Purpose: The aim of this study was to determine the effects of eccentric exercise (EE) training combined with
Neurodevelopmental Therapy (NDT) on gait parameters, balance, lower extremity selectivity (motor control),
and functional independence in children with spastic Cerebral Palsy (CP), compared to a control group receiving
NDT alone.

Methods: This study was conducted as a randomized controlled, single-blind trial, including 42 children with
spastic CP aged 6-18 years. Participants were allocated into two groups using stratified randomization: NDT +
EE (Experimental Group, n=21) and NDT only (Control Group, n=21). The experimental group received EE
training targeting lower extremity muscles twice a week, 8 week in addition to NDT. Gait parameters were
assessed using the Edinburgh Visual Gait Analysis (EVGA) and the Gross Motor Function Measure-88 (GMFM-
88) D-walking subscale. Balance was evaluated using the Pediatric Balance Scale (PBS), stabilometry, and the
GMFM-88 E-standing/balance subscale. Selectivity was assessed with the Selective Motor Control (SMC) test
by Boyd and Graham, and functional independence was measured using the Pediatric Functional Independence
Measure (WeeFIM). Independent and paired T-tests were used for statistical analysis, with the significance level
set at p<0.05.

Results: Post-treatment evaluations showed that the NDT + EE group had improved gait parameters (EVGA and
GMFM-88/D) (p<0.05) and improved balance according to stabilometry and GMFM-88/D+E data (p<0.05)
compared to the control group. Although both groups showed improvements in lower extremity selectivity, there
was no significant difference between the experimental and control groups. Furthermore, no statistically
significant difference was found in functional independence levels (WeeFIM) between the groups.

Conclusion: Our study demonstrated that EE training is effective in improving gait, balance, and motor control
in children with spastic CP. However, EE was not found to be effective on functional independence, suggesting
that its long-term effects need further investigation. These results support the integration of EE as an essential
component of rehabilitation programs for children with spastic CP.
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* This study was presented as an oral presentation at the 2nd International Congress on Early Intervention and Rehabilitation
(ICER 2025) on November 9-12, 2025.



