ROMATEM

FiZiK TEDAVi VE REHABILITASYON SAGLIK GRUBU

Robotik Rehabilitasyon Sonrasi Yiiriime ve Govde
Stabilitesi Arasindaki iliski Ortaya Kondu

Bu calisma, sensoér teknolojileri ve akilli 6lctim sistemleri alaninda diinyanin énde gelen
uluslararasi bilimsel dergilerinden biri olan Sensors'da yayimlanarak uluslararasi bilim
camiasinda gorundrliik kazanmistir. Calismanin yliksek etki diizeyine sahip uluslararasi
bir dergide yayimlanmasi, ROMATEM btinyesinde ydirttilen arastirmalarin bilimsel
kalitesini ve nérolojik rehabilitasyon alanindaki yenilik¢i yaklasimini ortaya koyarken,
kurumumuzun uluslararasi akademik taninirligina da 6nemli katki saglamaktadir.

ROMATEM Arastirmacilarindan Nérolojik Rehabilitasyona Katki Saglayan Yeni Bulgular

ROMATEM arastirma ekibi tarafindan yudratilen yeni bir calismada, yogun robotik yirime
rehabilitasyonunun ndrolojik hastalarda yurime performansi ve gdvde kontroli Uzerindeki etkileri
incelendi.

Calismaya farkli nérolojik tanilara sahip 12 hasta katildi. Katilimcilar, 16 seans boyunca Tecnobody
Smart Gravity Walker robotik rehabilitasyon sistemi ile ylrime egitimi aldi. Egitim dncesi ve sonrasinda
gelismis hareket analiz sensorleri kullanilarak yuriime ve govde hareketleri ayrintili olarak degerlendirildi.

Arastirma sonugclari, robotik rehabilitasyon sonrasinda kalca hareketlerinde, gévde kontroliinde ve
agirhk merkezi yonetiminde anlamli iyilesmeler meydana geldigini gosterdi. Ozellikle yiruyils sirasinda
gorulen gbvde yan salinimlarinin azalmasi, hastalarin daha dengeli ve kontrollii hareket edebildigini
ortaya koydu. Calismanin en dikkat ¢ekici bulgularindan biri ise govde stabilitesi ile ylrime performansi
arasindaki guglu iliski oldu. Daha iyi gbvde kontroliine sahip hastalarin daha hizh yaridigu, daha uzun
adimlar attig1 ve daha verimli bir yUrtyus paternine ulastigi belirlendi.

Gelismis sensor teknolojileri sayesinde elde edilen objektif veriler, norolojik rehabilitasyonda yalnizca
yurime hizinin degil, govde stabilitesinin de tedavi basarisinda kritik bir rol oynadigini géstermektedir.
Bu calisma, robotik rehabilitasyonun nérolojik hastalarda hareket kalitesini artirmadaki énemini ortaya
koyarken, sensor tabanli dlcim sistemlerinin rehabilitasyon streclerinin degerlendiriimesinde gicli bir
arac oldugunu bir kez daha gostermektedir.

ROMATEM olarak bilimsel arastirmalarla desteklenen vyenilik¢i rehabilitasyon yaklasimlarini
gelistirmeye ve hastalarimizin yasam kalitesini artirmaya devam ediyoruz.

Not: Bu belge, ROMATEM Arastirma ve Gelistirme birimi tarafindan yurutilen bilimsel ¢calismalari ve akademik
yayinlari 6zetlemek amaciyla orijinal dokimandan mistakil rapor haline getirilmistir.
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Highlights

‘What are the main findings?

=  Sensor-derived trunk stability metrics were strongly correlated with improvements in
gait speed, stride length, and rhythm after intensive robotic rehabilitation.

»  Enhanced proximal trunk control emerged as a key biomechanical driver of lower-limb
coordination and overall gait recovery in neurological patients.

What are the implications of the main findings?

®  Objective sensor-based assessment of trunk stability can serve as a biomarker of
functional recovery and guide individualized rehabilitation strategies.

* Integrating trunk stability monitoring into robotic rehabilitation systems may enhance
the precision and effectiveness of neurological gait restoration.
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Abstract

This quantitative observational study with pre-post design aimed to examine joint-specific
kinematic adaptations and the relationship between trunk stability and spatiotemporal gait
parameters following intensive robotic rehabilitation. A total of 12 neurological patients completed
16 sessions of gait training using the Tecnobody Smart Gravity Walker. Pre- and post-training
kinematic data were collected for bilateral hip and knee flexion-extension, trunk flexion-extension,
trunk lateral flexion, and center-of-gravity displacement. Waveforms were normalized to 100%
stride. Paired t-tests assessed pre-post differences, and correlations examined associations
between trunk stability and gait performance. Significant increases were found in right hip flexion-
extension (t = 3.44, p < 0.001), trunk flexion-extension (t = 9.49, p < 0.001), and center-of-gravity
displacement (t = 15.15, p < 0.001), with reduced trunk lateral flexion (t = -8.64, p < 0.001). Trunk
flexion-extension correlated with gait speed (r = 0.74), step length (r = 0.68), and stride length (r=
0.71); trunk lateral flexion correlated with cadence (r = 0.66) and stride length (r = 0.70). Intensive
robotic rehabilitation improved trunk and hip kinematics, supporting trunk stability as an important
biomechanical correlate of gait recovery. Sensor-derived metrics revealed strong neuromechanical
coupling between postural control and locomotion in neurological patients.
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Not: Bu belge, ROMATEM Arastirma ve Gelistirme birimi tarafindan yuruttlen bilimsel ¢calismalari ve akademik
yayinlari 6zetlemek amaciyla orijinal dokimandan mustakil rapor haline getirilmistir.
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