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 ABSTRACT 
 
Objective: To determine the frequency of femoral ante version in patients 
presenting with Developmental Dysplasia of Hip (DDH). 

 
Methods: This Cross-sectional was conducted in Ghurki Trust Teaching 

Hospital, Lahore from April 2019 to September 2019.All children of DDH fulfilling 

the inclusion criteria were subjected to Craig test for the evaluation of femoral 
anteversion. An angle more than 15° (normal 8-15°) was termed as femoral 

anteversion (internal torsion).  
 

Results: In our study total 57 children with mean age 5 years± 3.26 were 
included. Male children were 33 (58%) and female 24 (42%). The frequency of 

femoral anteversion was detected in 30(52%) children with DDH.  

 
Conclusion: Femoral anteversion was found in most of children suffering from 

developmental dysplasia of hip. All children with DDH must be screened for 
femoral anteversion and the operating surgeon must plain to correct this 

deformity precisely while operating on patients with DDH. 
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INTRODUCTION 
 

Developmental Dysplasia of Hip(DDH) is a spectrum of 

disorder that involves several abnormalities which 
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ranges from simple hip dysplasia to complete 
dislocation of the head of the femur from acetabulum.1 

The characteristic features of Developmental 
Dysplasia of Hip(DDH) are acetabular dysplasia, 

capsular elongation, ligamentum teres hypertrophy 

and elongation. The hip joint, including femur is one 
of the most frequently studied region in the human 

body, and determination of Femoral Anteversion Angle 
(FAA) has been a topic of interest for Orthopaedic 

surgeons, anatomists, and physiotherapy researchers 
throughout the world since long.2,3 The femoral 

anteversion angle is formed by a line that passes 

through the center of head and neck of femur and the 
Intercondylar Line in the frontal (coronal) plane. 

Increased femoral anteversion is related to hip 
instability, retroversion is associated with instability, 

hip pain, and osteoarthritis of the hip.4-6 

 Since Femoral anteversion can be altered in 
various conditions such as in polio, cerebral palsy, and 

congenital dislocation of the hip, clinically its 
measurement is essential and requires an accurate 

assessment.7,8 Abnormal femoral anteversion can lead 
to hip osteoarthritis, DDH, and gluteal tendinopathy.9 

Prolong hip dislocation can lead to deformation of 

femoral head and shallow acetabulum. All of these 
factors lead to difficulty in reducing the hip especially 

in cerebral palsy patient having hip dislocation and in 
DDH patients who are delayed walker.10 

 The investigation of choice for femoral ante 

version is CT scan but because of radiation hazards 
and lack of affordability we used Craig test to 

determine the frequency of ante version. The objective 
of our study was to determine the frequency of 

femoral ante version in patients presenting with 

Developmental Dysplasia of Hip(DDH) so that the 
angle of femoral de-rotation osteotomy can be 

determining pre-operatively and the operating 
surgeon must plain accordingly. The results of our 

study would help to formulate standard guidelines 
regarding routine femoral osteotomy in all cases of 

DDH. 

 

METHODS 
 

This was a Cross-sectional study conducted in Ghurki 

Trust Teaching Hospital, Lahore from April 2019 to 
September 2019 after the approval from the Ethical 

Committee of the hospital. All children of DDH with 
either gender and age range 1 to 10 years presented 

to Out Patient Department were included. Written 

informed consent from parents were taken. A detailed 
history, clinical examination and relevant 

investigations were done for all the patients. Craig 
Test was performed for the evaluation of femoral 

anteversion. The child was positioned prone with his 
or her knee on the affected side flexed to 90°.Lateral 

aspect of greater trochanter was palpated and the 
angle between the long axis of the leg and vertical axis 

of anteversion was measured. An angle more than 15° 

(normal 8-15°) was termed as femoral anteversion 
(internal torsion). All the tests were performed by the 

same orthopaedic consultant. All the information like 
age, gender was recorded in a pre-design proforma.  

 We analysed our data with SPSS(version 18). 
Important numerical variables like age was presented 

as mean and standard deviation while categorical 

variables like gender and femoral anteversion were 
represented as frequency and percentages. 

Stratification of femoral anteversion according to the 
age and gender was done and post stratification chi 

square test was applied (P value< 0.05 was 

considered significant). Strengthening the Reporting 
of Observational Studies in Epidemiology (STROBE)11 

guidelines had been followed while reporting the 
results of this study. 

 

RESULTS 
 

In our study total 57 patients were included with 

developmental dysplasia of the hip. The mean age was 

5 years± 3.26. Male children were 33 (58%) and 
female 24 (42%). According to distribution of age 

observed among children the study noted that 
40(70%) children were in 1-5years age range while 

17(30%) children had the age range of 6 to 10 years. 

Femoral anteversion was detected in 30(52%) 
children with DDH(graph I) including 17(56.6%) male 

and 13(43.3%) female children. The mean femoral 
anteversion was 22 degrees(range 18 to 32 degrees). 

When the stratification of femoral anteversion was 
done concerning age, 21(52.5%) out of 40 patients 

were between the ages of 1-5 years while 9(52.9%) 

out of 17 patients were between ages of 6-10 years. 
No significant relationship of femoral anteversion with 

age and gender was found(p value ≥0.05) 
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Graph I: showing the frequency of femoral ante 

version in our study participants. 
 

DISCUSSION 
 

There was general agreement in the past that DDH is 
associated with excessive femoral anteversion, but the 

indication of De- rotational femoral osteotomy in DDH 

is still controversial due to inconsistent findings of 
femoral anteversion in various studies. There are some 

studies that show acetabular anteversion combine 
with femoral anteversion especially in unilateral DDH 

having Tonnis grade II, III, and IV.12 
 In our study the frequency of femoral anteversion 

was 52% with mean femoral anteversion angle of 22 

degrees (range 18 to 32 degrees). Sankar13 
documented that there was an increased incidence of 

femoral anteversion as compared to available 
published data. In their study mean femoral ante 

version was 50.3 degrees+/-17.9 degrees. However, 

significant variation in femoral anteversion angle was 
observed that range from as low as 0 degrees to as 

high as 95.7 degrees. Lerch et al14 studied 538 hips 
and found femoral anteversion in 52%. In his series 

18% children had femoral anteversion of 26°-35° 
while 12% had femoral anteversion of >35.  

 Tomczak15 did a CT based comparative study 

between children and adults(mean age 11 years) and 
reported 34-degree femoral anteversion in children 

and 22.2 degrees in adults. 
 Although femoral derotation osteotomy is usually 

done on the basis of femoral anteversion But JingYu10 

in his study proposed the combine anteversion angle 
(CAA) which is the sum of femoral angle and 

acetabular angle (CAA=FA+AA), also called Instability 
Index, for determining whether the patient needs de-

rotational osteotomy. 
 The amount of femoral anteversion must be 

determined in early walker as well as in non-walker 

especially in DDH associated with other conditions like 

polio, cerebral palsy and arthrogrypotic children. 
Because in these cases there are usually low threshold 

for correction of ante version in non- walker as 
compared to walkers. The limitations of our study 

were that we did not measure the acetabular version 

combine with femur version and because of our strict 
inclusion criteria our sample size was small. We 

therefore recommend further studies with larger 
sample size to confirm our findings. 

 

CONCLUSION 
 

Femoral anteversion was found in most of children 

suffering from developmental dysplasia of hip. All 

children with DDH must be screened for femoral 
anteversion and the operating surgeon must plain to 

correct this deformity precisely while operating on 
patients with DDH. Excessive de-rotational osteotomy 

can lead to posterior hip dislocation especially if this 
surgery is combined with salter pelvic osteotomy.  
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