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Abstract

Background: The present study was conducted for assessing radiographic evaluation of the proximal
femoral anatomy.

Materials & methods: A total of 40 males and 40 female subjects were enrolled. Antero-posterior and
axial radiographs were evaluated in all the patients. Radiological measurements of proximal femoral
geometric parameters were done. Following proximal femoral geometric parameters were assessed:
Femoral head diameter (FHD), Femoral neck length (FNL), Neck-shaft angle (FNSA) and Femoral
neck anteversion (FNA). All the values obtained were recorded and compared among males and
females. All the results were recorded and analysed using SPSS software.

Results: Non-significant results were obtained while comparing the femoral neck variables among
males and females. However; femoral head diameter was significantly among males in comparison to
females.

Conclusion: There exits high diversity in the morphology of the femur on the geographic regions of
the same population. Our results will improve understanding of femur morphology and might help to
choose implant in correspondence with the anatomy of the hip.
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INTRODUCTION

A variety of diagnostic markers for sexing in human remains have been considered by forensic
medicine specialists. Several anatomical structures have been examined for determining the identity
and sex of human being including the skull, pelvis and long bones. Due to their high durability,
femoral bones are the most useful long bones in sexing. Several factors including femoral length,
femoral head diameter and width and angle of the femoral neck have been used for sexing, however,
body parts and dimensions vary considerably by age and sex among various races and ethnic groups.*
® The longest and strongest bone of the human body is femur. Femoral head diameter is one of the
important values in sex differentiation. Femoral head mainly consists of cancellous bone, so is
vulnerable to osteoporosis. An elderly person with severe osteoporosis is susceptible to proximal
femur fracture. Forensic anthropologist use bone to determine the height of an individual.* ® Femoral
neck-shaft angle (NSA), also known as the caput-collum-diaphyseal angle, is the intersection between
the proximal femoral shaft axis and the femoral neck axis. It plays a role in diagnosis or management
of several hip and femur problems, such as osteoarthritis, hip fractures, greater trochanteric pain
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syndrome, cerebral palsy, and femoroacetabular impingement.” ’ Hence; the present study was
conducted for assessing radiographic evaluation of the proximal femoral anatomy.

MATERIALS & METHODS

The present study was conducted for assessing radiographic evaluation of the proximal femoral
anatomy. A total of 40 males and 40 female subjects were enrolled. Antero-posterior and axial
radiographs were evaluated in all the patients. Subjects with presence of hip disorders, previous hip
surgery, hip fracture history etc were excluded from the present study. The axial view of the hip was
taken with the patient in the supine position. Radiological measurements of proximal femoral
geometric parameters were done. Following proximal femoral geometric parameters were assessed:
Femoral head diameter (FHD), Femoral neck length (FNL), Neck-shaft angle (FNSA) and Femoral
neck anteversion (FNA). All the values obtained were recorded and compared among males and
females. All the results were recorded and analysed using SPSS software.

RESULTS

Mean femoral head diameter and femoral neck length was 37.96 mm and 44.96 mm respectively.
Mean neck shaft angle and femoral neck anteversion angle was 126.31 degree and 16.96 degree
respectively. Mean femoral head diameter among males and females was 39.45 mm and 37.12 mm
respectively. Mean femoral neck length among males and females was 44.86 mm and 45.03 mm
respectively. Mean neck shaft angle among males and females was 126.53 degree and 126.19 degree
respectively. Mean femoral neck anteversion angle among males and females was 17.12 degree and
16.71 degree respectively. Non-significant results were obtained while comparing the femoral neck
variables among males and females. However; femoral head diameter was significantly among males
in comparison to females.

Grqph 1: Femoral geometric variables
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Table 1: Comparison of femoral variables among males and females
Variable Males | females | p-value
Femoral head diameter (mm) 39.45 | 37.12 0.001*
Femoral neck length (mm) 44.86 | 45.03 0.128
Neck shaft angle (Degree) 126.53 | 126.19 | 0.652
Femoral neck anteversion (Degree) | 17.12 | 16.71 0.745

*: Significant
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DISCUSSION

Stature or body height is one of the most important and useful anthropometric parameters that
determine the physical identity of an individual and also essential for the medical and dietary
evaluation in the living individual. Previous authors have demonstrated the presence of both endosteal
and periosteal variation, and the need for multiple stem designs to achieve close fit. Some other
previous have evaluated sex and ethnic differences in bone architecture and therefore established the
need for developing gender-specific implants. Females may need more smaller femoral designs.
Different ethnic populations have different femoral configurations. There are also major differences
between both genders. Different ethnic populations and different genders all need different types of
orthopaedic femoral implant designs.® ° Hence; the present study was conducted for assessing
radiographic evaluation of the proximal femoral anatomy.

Mean femoral head diameter and femoral neck length was 37.96 mm and 44.96 mm respectively.
Mean neck shaft angle and femoral neck anteversion angle was 126.31 degree and 16.96 degree
respectively. Mean femoral head diameter among males and females was 39.45 mm and 37.12 mm
respectively. Mean femoral neck length among males and females was 44.86 mm and 45.03 mm
respectively. In a similar study conducted by Gillespie RJ et al, authors examined a group of male and
female distal femora matched for age and height, to determine if there was a difference in the aspect
ratio and the height of the anterior flange between the genders. The femoral length, the anteroposterior
height, height of the lateral and medial flanges and the mediolateral width were measured in all the
specimens. The mechanical axis of the femur, the cut articular width and the aspect ratio were
assessed. Statistical analysis of the effect of gender upon the aspect ratio and the lateral and medial
flanges was undertaken, controlling for age, height and race. The mean aspect ratio of male femora
was 1.21 and of female femora it was 1.16. There was no significant difference between male and
female specimens in the mean size of the lateral flange and 7.02 mm, or of the medial flange.™

Mean neck shaft angle among males and females was 126.53 degree and 126.19 degree respectively.
Mean femoral neck anteversion angle among males and females was 17.12 degree and 16.71 degree
respectively. Non-significant results were obtained while comparing the femoral neck variables
among males and females. However; femoral head diameter was significantly among males in
comparison to females. Moosa SS et al, in another previous study, analysed maximum length,
trochanteric oblique length, and diameter of the femur head for sexual dimorphism. The maximum
length of the femur (L), trochanteric oblique length (TOL), and vertical diameter of the head (VDH)
were measured using an osteometric board and digital Vernier calipers. The mean length of the femur
was 436.88 mm in males and 402.38 mm in females, respectively. The mean trochanteric oblique
length of the femur was 423.78 mm in males and 387.18 mm in females, respectively. Depending
upon the results of this study, it was concluded that the mean values of maximum length, trochanteric
oblique length, and vertical diameter of the femur head are significantly higher in males than
females.™ In a study done by Rogers et al. on 203 patients to check for side-to-side variability of the
NSA using upright anteroposterior pelvis radiographs, no significant variability between the two
angles was found. Similarly, a study done in India on 110 patients using supine anteroposterior pelvis
radiographs concluded that the NSA angle of the contralateral femur can be used as a template during
repair. Future randomized control trials comparing the outcome of using the NSA of the contralateral
femur versus other methods during surgery would provide more conclusive evidence.'* 2

CONCLUSION

There exits high diversity in the morphology of the femur on the geographic regions of the same
population. Our results will improve understanding of femur morphology and might help to choose
implant in correspondence with the anatomy of the hip.
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