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ABSTRACT

Background: The neck-shaft angle of femur is a crucial factor in the biomechanics of gait. Femoral
ante version and the neck-shaft angle variations probably are the etiologic factors in various types of
femoral neck fractures.

Aims and Objectives: To measure the neck-shaft angle of dried femora and to compare with other
studies.

Materials and Methods: The numbers of femora collected from the department were 60.The neck
shaft angle was obtained by drawing the femoral contour on a paper. A point on the centre of
maximum diameter of head of femur was marked. Another point was kept on the centre of minimum
diameter of the neck. The two lines were joined to form the axis of neck of femur. Two points each on
upper and lower ends of the shaft were joined by a line to form the axis of the shaft. These two lines
were extended to intersect each other at an angle, the neck shaft angle. This was measured by a
protractor.

Results: Out of the 60 femora, 33 belonged to right side and remaining 27 were from left. The
maximum angle from the study was 140 degrees and the minimum was 112 degrees. The mean value
was 126.28 degrees with a standard deviation of 6.556. P value was calculated using chi square and it
was not significant statistically.

Conclusion: The mean value of neck-shaft angle of femur was 126.28 degrees with a p value not
significant statistically. The study can be widened by increasing the humber of femora to find any
variation.
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INTRODUCTION

The transition from quadrupedal to
bipedal gait was a considerable
biomechanical milestone in the evolution of
Homo sapiens. ™ The neck of the femur
inclines to form an angle with the shaft.
This is wide in infancy when the child
learns to walk and gradually decreases
during growth. The neck-shaft angle also
shows gender difference, smaller in females
due to wide pelvis. There is a racial
difference owing to the morphology of
head, neck and shaft of femur.

Normal range of neck-shaft angle
varies from 120°-145° with an average value
of 135 degrees. ™! Several studies were
conducted on neck-shaft angle B° to
determine the variations, clinical
correlation, and surgical applications. The
present study was done to evaluate the neck-
shaft angle and to compare with other
studies.

MATERIALS AND METHODS
60 dried femora from the department
of Anatomy were evaluated for the study. 33
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were from the right side and 27 femora
belonged to left side. Those which are
broken and bearing prosthesis were
discarded. The contours of femoral head,
neck and upper end of the shaft were traced
on a paper. The midpoint on the widest
diameter of the head was marked. The
midpoint on the greatest width of the neck
was marked. A line was drawn joining these

RESULTS

two points which was called the axis of neck
of femur. Another line was drawn joining a
point on the upper end of shaft with greatest
width and a point on the tip of greater
trochanter. This was called axis of shaft of
femur. The inner angle between them at the
point of intersection was measured with a
protractor.
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Graph 3.1: Compound bar chart comparing the study of neck-shaft angle of femur

60 femora were evaluated of which
33 were from right side and 27 from left
side. The maximum neck-shaft angle from
the study was 140 degrees while the
minimum was 112 degrees. P value was
determined using chi square. Chi square
(X2) was calculated using the formula:
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Where O is the observed value; E is
the expected value. X2 = 0.0116; degree of
freedom n=2-1=1, p value =0.9142 which is
not significant statistically.

Figure 3.2: maximum and minimum neck-shaft angle

Figure 3.1: Femora from the department of Anatomy
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DISCUSSION

The neck of femur lies at an angle
with the shaft- the neck-shaft angle. The
angle in the new born is nearly equal to the
adult. The average being 126.5° and ran?e
being 106°-151° according to Kate
(1967). There is a racial and gender
difference, smaller in females when
compared to males. Several studies "
show the clinical relevance to the variation
in the neck-shaft angle.

The present study was done on dried
femora of north coastal Andhra Pradesh.
The values were compared with the study
made by Radha Pujari et al. ! The values of
neck-shaft angles ranged from 112°-140°,
whereas they were 113°-140° in other study.
2] The mean value was 126.28° with a
standard deviation of 6.556.But the mean
value from other study was 127.5° with a
standard deviation of 5.874. This shows that
there is a variation in the geographic
distribution as well. P value was calculated
and was not statistically significant.

CONCLUSION

A study on 60 dried femora
determined the neck-shaft angle ranging
from 112°-140° with an average of 126.28°.
This is compared with other study and p
value was determined which was not
significant statistically. This may be further
evaluated for variation in gender difference.
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