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Abstract
Objective: To study the prevalence of femoral anteversion and tibial torsion in flat-foot individuals. Methods: This project 
was done among individuals having flat feet. All the genders were included in the study. Flat-foot individuals of the age 
group 20-30 years were included. Flat-foot individuals with any other orthopaedic problems were excluded from the study. 
After obtaining ethical permission, the consent form was filled out by all the subjects. A structured assessment was used 
for assessing the individuals having flat feet, after which segregation was done in that group and the individuals having 
tibial torsion were included and then the femoral anteversion was checked among the group. Results: Among 80 subjects, 
the finding of this study revealed that there is a prevalence of femoral anteversion along with tibial torsion in flat-foot 
individuals. The group analysis demonstrated statistically significant impairments in all the outcome measures.  After 
obtaining permission from the ethical committee, the subjects fulfilling inclusion criteria were explained about the study 
and a structural assessment was conducted, revealing a significant correlation among the Feiss line test, femoral anteversion 
test and tibial torsion test. Conclusion: Flat-foot individuals have femoral anteversion among various individuals. The 
prevalence of flat-foot individuals having femoral anteversion along with tibial torsion is predominantly higher among the 
group. 
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1.  Introduction
The condition in which the arches of the feet are collapsed 
or not developed is known as flat feet. In this condition, 
the entire foot touches the ground as all three arches are 
collapsed. When a person with flat feet stands, no visible 
arches are found. In this condition, both the legs are 
affected. At the time of birth, the arches are not developed. 
After the age of 6, the arches start developing. There are 
mainly four main types of flat feet, a versatile flat foot, 
rigid flat foot, adult developed flat foot and vertical talus 
(flat foot).

Femoral anteversion is a condition characterised by 
abnormal inward rotation of the femoral bone which 
connects the hip bone to the pelvis1. In flat feet, femoral 
anteversion takes place in both legs or one leg. This 
condition is more common in females. This condition 
mainly develops during the development of the child 
in the womb2. The term “femoral retroversion” refers 
to the condition in which one leg is inwardly rotated 
and the other, or opposite, leg is outwardly rotated. The 
biomechanics of the hip joint get affected due to femoral 
anteversion. The development of femoral anteversion is 
influenced by the mechanical force that is experienced in 
everyday movement3. It will affect the alignment of the 
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lower limb. The tibia is also affected in addition to the 
femoral anteversion4. 

An inward twisting of the tibia takes place. The tibia’s 
alignment is affected which causes postural deformity5. 
The tibial torsion has an impact on gait and muscle 
function. It causes a disturbance in patellofemoral 
biomechanics6. Muscle imbalance puts strain on various 
joints, such as the hip joint, knee joint and ankle joint. 
The restriction in ankle joint mobility is caused by calf 
muscle tightness7.

The purpose of this study is to determine the 
prevalence of femoral anteversion and tibial torsion in 
flat-footed people. This study helps in the analysis of the 
biomechanics of lower limbs in flat feet persons8. 

This research helps in the development of a treatment 
protocol for postural deformity and corrects the affected 
lower limb biomechanics in flat-footed individuals. It can 
improve the quality of life for the flat-footed population. 
Orthopaedic complications were previously reported for 
patients with increased femoral anteversion. Rotation 
deformity of the lower limb in a flat foot is a very serious 
issue. A more comprehensive analysis of the influence 
of increased femoral anteversion on joint loading in 
these patients is required for a better understanding of 
its pathology and clinical management. Various studies 
were done to investigate lower-limb kinematics, joint 
moments and forces during gait in adolescent patients 
with increased, isolated femoral anteversion compared 
to typically developing controls. But this study includes 
femoral anteversion along with tibial torsion in flat foot 
individuals, and also studies the abnormality in gait 
pattern of flat foot and marks the severity of abnormality 
found in flat foot.

2.  Methodology

2.1  Procedure 
Once permission was granted from the protocol 
committee, an assessment of the individuals with flat feet 
was done. The individuals included in the study based on 
the inclusion criteria, were explained about the procedure 
and proper consent was taken. A proper assessment was 
done and the data was collected using a data collection 
sheet.

2.2  Study Design 
This is an analytical study. 

2.3  Subject Criteria
A total of 80 subjects of all genders having flat feet were 
selected for the study. The age of the individuals was 
between 20-30 years. 

3.  Outcome Measures 
The outcome measures were the Feiss line test, femoral 
anteversion test and tibial torsion test. The individuals 
with flat feet were assessed using the Feiss line test. For 
femoral anteversion, the Craigs test was used and to 
find out the tibial torsion angle, the thigh foot angle was 
measured. 

3.1  Data Collection Tools
3.1.1  Measurement of Feiss Line 
The patient was explained about the Feiss line 
measurement method which is the most convenient 
way to measure the flat foot and it doesn’t require any 
complicated instruments or a complex method. The line is 
measured with the help of a scale and a marker and based 
on the grades the grading is done under three grades.

Grade 1: In grade 1, the navicular tuberosity falls 
1/3rd of the distance of the floor.

Grade 2: In this  grade,  the point falls 2/3 of the 
distance away from the floor. 

Grade 3: In grade three, the navicular tuberosity 
touches the floor.

3.1.2  Craig’s Test
Craig’s test is a passive test that will be used to measure 
femoral anteversion or forward torsion of the femoral 
neck. Based on the interpretation, an angle above 15 
degrees (anteversion), below 3 degrees (retroversion) and 
normal are noted.   

3.1.3  Foot Angle
To find out the tibial torsion in patients having flat feet 
and femoral anteversion, the thigh foot angle is measured. 

3.1.4  Statistical Analysis
The outcome measures were evaluated at the start of 
the study. In this study, descriptive statistics such as bar 
diagrams and percentages were used to statistically assess 
the acquired data.
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4.  Results
All statistical analyses, including the calculation of the 
mean and standard deviation of all the tests, were done 
using SPSS statistical software. In this study, descriptive 
statistics such as bar diagrams and percentages were used 
to statistically assess the acquired data. 

4.1  Demographic Variables
A total of 80 patients were included in the study, in which 
individuals with flat feet were assessed with the help of 
the Feiss Line Test.

Out of a total of 80 flat foot patients, 60% had Grade 
3 flat foot, 30% had Grade 2 flat foot whereas 10% had 
Grade 1 flat foot.

Data analysis of the sample size was done based on 
the total number of tibial torsion individuals, femoral 
anteversion and tibial torsion along with femoral 
anteversion.

The results interpreted that among the 80 sample size, 
femoral anteversion was 10%, tibial torsion was 35% and 
femoral anteversion along with tibial torsion was 55%. 

Figure 1.  Pie Diagram: Feiss line test.

Figure 2.  Bar Diagram: Torsion angles.
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5.  Discussion
The study was done in 9 months among the flat-foot 
individuals. The study was undertaken to focus on the 
prevalence of femoral anteversion along with tibial 
torsion in flat-foot individuals. When a person with flat 
feet stands, no visible arches are found. In this condition, 
both legs are affected. The arches are not developed at 
the time of birth and start developing after the age of 6. 
In flat feet, femoral anteversion takes place in both legs 
or one leg. In girls, this condition is more common. This 
condition mainly develops during the development of the 
child in the womb. The term “femoral retroversion” refers 
to the condition in which one leg is inwardly rotated 
and the other, or opposite, leg is outwardly rotated. The 
biomechanics of the hip joint get affected due to femoral 
anteversion. The development of femoral anteversion is 
influenced by the mechanical force that is experienced 
in everyday movement. It will affect the alignment of the 
lower limb. The tibia is also affected in addition to the 
femoral anteversion.  An inward twisting of the tibia takes 
place. The tibia’s alignment is affected causing postural 
deformity. The tibial torsion has an impact on gait and 
muscle function. It causes a disturbance in patellofemoral 
biomechanics. 

Various studies were done to investigate lower-
limb kinematics, joint moments and forces during gait 
in adolescent patients with increased, isolated femoral 
anteversion compared to typically developing controls. 
But this study includes femoral anteversion along with 
tibial torsion in flat foot individuals and also finds out 
abnormality in the gait pattern of flat foot and marks the 
severity of abnormality found in flat foot.

A study was conducted by Akcali O et al.,1 on the 
effects of tibial torsion on flexible flatfoot with 20 children 
with flexible flatfoot and external tibial torsion. A group 
of 10 children with flexible flatfoot without any rotational 
problems was formed. The tibial torsion was measured 
with computed tomography. It was observed that plantar 
flexion angle of the talus and dorsoplantar talocalcaneal 
angle was not more significant (p<0.005 and p<0.005 
respectively) and the naviculocuneiform sag was more 
prominent. It was concluded that abnormal external tibial 
torsion may affect the foot deformity and this can change 
the benign nature of the flexible flatfoot.

The purpose of this study is to determine the 
prevalence of femoral anteversion and tibial torsion in 
flat-footed people. This study helps in the analysis of the 

biomechanics of the lower limb in flat feet person and 
also helps in the development of a treatment protocol 
for postural deformity and corrects the affected lower 
limb biomechanics in flat-footed individuals. It can 
improve the quality of life for the flat-footed population. 
Orthopaedic complications were previously reported for 
patients with increased femoral anteversion. 

The study was conducted among 80 subjects in the age 
group of 20-30 years having flat feet. Once permission is 
granted from the protocol committee, an assessment of 
the individual’s having flatfoot was done, proper consent 
was taken from all the subjects and the procedure was 
explained to them about the assessment and the outcomes. 
The subject’s history was also checked to rule out any 
problems related to orthopaedic conditions. The data 
collection sheet was then filled with basic demographic 
data and a few tests. The patient was explained the Feiss 
line measurement method which is the most convenient 
way to measure the flat foot as it doesn’t require any 
complicated instruments or a complex method. With the 
help of a scale and a marker, the line was measured and 
based on the grades the grading was done.

This was followed by Craig’s test which was used to 
measure femoral anteversion or forward torsion of the 
femoral neck. Based on the interpretation angle above 
15 degrees (anteversion), below 3 degrees (retroversion) 
and normal were noted. To find out the tibial torsion 
in patients having flat feet and femoral anteversion, the 
thigh foot angle was measured.

Rotation deformity of the lower limb in a flat foot is 
a very serious issue. A more comprehensive analysis of 
the influence of increased femoral anteversion on joint 
loading in these patients is required to better understand 
the pathology and its clinical management.

6.  Conclusion
Based on the results and interpretations it is found that 
the mean population of the flat foot individuals based on 
the tests for femoral anteversion and tibial torsion had a 
femoral anteversion along with tibial torsion. The mean 
deviation between femoral anteversion and tibial torsion 
showed that femoral anteversion was higher than tibial 
torsion.

In this study, with the help of outcome measures 
it is concluded that flat-foot individuals have a femoral 
anteversion along with tibial torsion.
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