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Normal Rotational Profile of the Lower Extremities in  
Age Groups Under 18 Years  

 
Background: Lower extremity rotational problems are common in orthopedic clinics. 
Establishing normal values of rotational angles are mandatory for screening normal 
subjects from subjects who need more evaluation and treatment. In this study, normal 
values of five standard rotational angles were measured using clinical methods. 
Patients and Methods: In a cross-sectional study, 756 subjects with no history of 
musculoskeletal disorders, were selected from schools and health centers of Shiraz 
using a cluster random sampling method. These subjects were divided into 18 groups 
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according to chronological age with equal numbers and 
equal gender distribution in each group. Five rotational 
angles in both lower extremities of all subjects in all 
groups were measured. According to terminology 

standard deviation of the mean. Results: According to this 
study, thigh-foot angle changed from -12±30 in infancy to 
12±10 at the end of age 18; transmalleolar axis changed 
from -8±21 in infancy to 17±9 at the end of age 18; foot 
progression angle changed from 13±11 in year one to 
5.5±5.5 at the end of age 18; lateral rotation of the hip 
changed from 80±8 in infancy to 44±13 at the end of age 
18; medial rotation of the hip was the only angle with 
meaningful statistical difference between males  and�
females. In females, this angle changed from 30±24 at 
birth to 35±17 at the end of age 18 while the figures for 
males were 26±21 to 32±14, respectively. Conclusion: 
Comparing the results of this study with similar studies 
from other countries, there are some significant 
differences. This can be due to genetic, enviromental and 
life style factors that can affect rotational profiles. 
Therefore, it seems that these values are more useful for 
our population than normal values from other countries. 
Because of the population diversity in Iran, further studies 
in other parts of our country can add valuable data. 
Keywords: Lower extremity, Rotational problems, 
Rotational profile 
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