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Abstract: Lower limb torsion of 50normal children were examined clinically, assessed and classified based on 

age groups. Tibial and femoral torsion were assessed individually, as gait pattern can vary because of 

alterations in them. In this study, the torsion of lower limbs were measured clinically by assessing the femoral 

torsion, the transmalleolar axis and the thigh foot axis. The gait pattern was assessed using foot progression 

angle and heel bisector angle for deformities of the foot. All the children were put into 3 groups based on age 

and the values of measured torsion varied in each group. Normal variations is to be known for better 

management and prognosis. 

---------------------------------------------------------------------------------------------------------------------------------------  

Date of Submission: 02-07-2018                                                                       Date Of Acceptance: 18-07-2018 

----------------------------------------------------------------------------------------------------------------------------- ---------- 

 

I. Introduction 
 Rotational deformities of lower limbs in children such as in-toeing and out-toeing gait are benign and 

resolve spontaneously for which the normal variations in torsion should be understood. In-toeing gait is seen 

more than out-toeing. The cause for such deformities may be in the tibia, femur or the foot. In this study 50 

children were examined prospectively. All the children had no prior pathologies that affects the torsion. All 

children were randomly picked among which a few presented to the orthopaedic out patient departmentfor the 

same but complaining of cosmetic problems of the legs. 

 

II. Aim 
To find out the range of lower limb torsion in normal children 

 

III. Materials And Methods 
 This is a prospective study done at Sri Ramachandra University, Chennai. 100 normal children were 

analyzed in the study. All the children were classified into three groups based on their age and the children 

varied from age 3-15 years. None of the children had any previous history of trauma, neurological disease or 

surgery of any reason that can alter the lower limb torsion. 

All the children were assessed for the following: 

1. Foot progression angle 

2. Femoral torsion 

3. Trans-malleolar axis 

4. Thigh foot axis/angle 

5. Heel bisector angle 

(The following clinical methods were adopted from Staheli LT: Torsional deformity, Paediar Clin North AM 

24:799,1977) 

 

IV. Results 
 50 children were included in this study. All the children were re-examined by the same examiner 

within a period of one month to prevent intra-observer error. 

In this study, children were separated into three groups depending on age, 3-7 years, 7-11 years and 11-15 years. 

Metatarsus adductus was never a deformity in the examined children. 

 

FIGURES AND TABLES:  

 

TABLE 1. 
CHARACTERISTICS PATIENTS 

GENDER9MALE/FEMALE) 27/23 

AGE 3-15 YEARS 
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TABLE 2.The mean femoral in-torsion for each limb varying within the age groups were: 
AGE RIGHT  LEFT 

3-7 YEARS 74.44 71.94 

7-11 YEARS 68.81 66.19 

11-15YEARS 53.63 50.91 

 

TABLE 3.  The mean femoral out-torsion for each limb varying within each age groups were: 
AGE RIGHT LEFT 

3-7 YEARS 67.50 69.72 

7-11 YEARS 66.19 59.06 

11-15 YEARS 50.45 51.36 

 

TABLE 4.The mean thigh foot angle for each limb varying within the age groips were: 

 
 

Table 5. The mean trans-malleolar axis for each limb varying within the age groups were 

 
 

TABLE 6. The mean variations of all the parameters varying with age including both the limbs are: 

 
 

FIGURE 1. The femoral in-torsion and out-torsion decrease with increase in age. 
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FIGURE 2. The thigh foot angle and trans-malleolar angle being directly proportional with age 

 
 

V. Discussion 
 In this study, 100 lower limbs were examined for their femoral and tibial torsions. Foot progression 

angle was assessed to find out the gait abnormality. The gait abnormality included either an in-toaing or out-

toeing gait.The femoral torsion decreses with increase in age. The tibial torsion increases with increase in age. 

Re-examination of the child is very important as the torsion varies with age. The above mentioned values of 

torsion can be used as a reference range for normal children between the specified age groups. In-torsion of the 

femur is majorly responsible for in-toeing gait and tibial external rotation is responible for out-toeing gait. None 

of these children require surgical correction as they may resolve spontaneously. If operated, there is always a 

chance of torsional exagerration in the opposite way as they further tend to get corrcted with ageing. 

 

VI. Conclusion 

1. Values do not have to be equal on both limbs of the same child, theyc an alter within the normal range or 

more 

2. Even normal children may have increases or decreased torsional values without any clinical deformity, 

called as compensatory type of rotation 

3. Clinically child may have a deformity, but values of measured torsion will be normal producingan 

additive deformity clinically 

4. Femoral and tibial torsion have a pattern of correction with growth which neds to be understood for 

appropriate management. 

5. Intervention for these children is not required as they get corrected with progression of age 
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