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ÖZET

Femoral emurun transvers düzleminde meydana gelen torsiyonel bir 
bilateral

olarak meydana gelebilir. Asimetrik femoral anteversiyon, alt ekstremite segmentleri 

konusu asimetrik femoral 
anteversiyonun yürümede alt ekstremite

- bilateral femoral anteversiyon , 
asimetrik femoral anteversiyo ve femoral anteversiyon olmayan toplam 26 

ekstremitesinde (bilateral) 
Femoral anteversiyon grubu (FAG), asimetrik femoral anteversiyon

olan °
; N (TPAT<30°), 

femoral antever U
Asimetrik femoral anteversiyon grubu (AFAG) ve femoral anteversiyon olmayan 
(TPAT<30°) Referans grubu (RG)
anteversiyonun yürümede alt ekstremite

- 6 kamera (VICON Vantage 5) ve 2 kuvvet 
yürüme 

. Yürümenin zaman mesafe ve alt ekstremite kinematik parametreler 
incelenip independent t-test ve 

sagital planda kalça-
ye -kalça 

ye
bir azalmaya (p<0,05) ve transvers planda A ye



xi

y
tarafta da
sagital plan kalça-diz ve koronal planda pelvis- daha sert (stiff) bir 
hareket paterni ve özellikle postüral n önemli fonksiyonel 

Bu nedenle özellikle deformiteli tarafa 
atuar 

ekstremite
ve 

. 
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ABSTRACT

Increased femoral anteversion is a torsional deformity occurring in the transverse plane of 
the femur. Although this deformity often presents bilaterally, it may sometimes occur 
asymmetrically. Asymmetric femoral anteversion leads to imbalances in load distribution 
between lower extremity segments, disrupts joint kinematics during gait, and results in 
compensatory adaptations and pathomechanical changes in biomechanical alignment. The aim 
of our study is to investigate the effects of asymmetric femoral anteversion on lower extremity 
kinematics during gait.

The study included a total of 26 children aged between 7 and 15 years (mean: 10.7±2.05), who 
were grouped into those with bilateral increased femoral anteversion, asymmetric femoral 
anteversion, and without femoral anteversion. Femoral anteversion was assessed using the 
Trochanter Prominence Angle Test (TPAT). Participants with bilateral femoral anteversion 
(TPAT >30° in both limbs) were classified as the Femoral Anteversion Group (FAG). 

PAT values 
between limbs) were further divided into: limbs without increased femoral anteversion (NOIFA, 
TPAT <30°), limbs with increased femoral anteversion (UNIFA, TPAT >30°), and collectively 
referred to as the Asymmetric Femoral Anteversion Group (AFAG). Children without increased 
femoral anteversion (TPAT <30°) were assigned to the Reference Group (RG).

To quantitatively evaluate and compare the effects of asymmetric femoral anteversion on lower 
extremity kinematics during gait, participants underwent 3D gait analysis using a computerized 
system consisting of 6 cameras (VICON Vantage 5) and 2 force platforms (AMTI, Boston, USA) 
at IKU-HAM. Differences in temporal-spatial and kinematic parameters of gait were statistically 
analyzed using independent t-tests or Mann-Whitney U tests based on normality assumptions.

As a result of the study, a significant reduction (p<0.05) was found in hip-knee coordination in 
the sagittal plane, particularly on the UNIFA side, compared to RG and FAG. A significant 
increase in pelvis-hip coordination in the coronal plane was observed in FAG compared to RG, 
while a significant decrease was found in both UNIFA and NOIFA compared to RG (p<0.05). In 
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the transverse plane, AFAG showed a significant reduction in joint range of motion in both limbs 
compared to RG and FAG (p<0.05). These findings suggest that even the NOIFA limb in children 
with AFA is affected by the deformity, indicating that biomechanical changes occur bilaterally. 
These changes appear to result in a stiffer movement pattern in hip-knee coordination in the 
sagittal plane and pelvis-hip coordination in the coronal plane, potentially leading to significant 
functional limitations in postural coordination.

Therefore, in children with AFA, focusing solely on the limb with the deformity may not be 
sufficient during assessment. It is evident that the asymmetric structure causes compensatory 
effects on the contralateral limb as well. In this context, including exercises for both limbs in 
physiotherapy programs is of great importance, considering the increased risk of injury and 
potential long-term secondary complications in children with AFA.
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