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INTRODUCTION

The femur, by virtue of its position, structure and function is subjected to various traumatic,
inflammatory, degenerative and neoplastic processes . So, a thorough knowledge of the
anatomy regarding surface contours, curvatures, dimensions of the femur is essential for
understanding the disease processes and for proper management and reconstruction surgery
of joints and fractures!2l,

The femur is the only bone in the thigh and the longest bone in the body. It acts as the site of
origin and attachment of many muscles and ligaments, and can be divided into three parts;
proximal, shaft and distal. The proximal aspect of the femur articulates with the acetabulum of
the pelvis to form the hip joint. It consists of a head and neck, and two bony processes —
the greater and lesser trochanters. There are also two bony ridges connecting the two
trochanters; the intertrochanteric line anteriorly and the trochanteric crest posteriorly. The
shaft of the femur descends in a slight medial direction. The shaft of the femur descends in a
slight medial direction. On the posterior surface of the femoral shaft, there are roughened
ridges of bone, called the linea aspera (Latin for rough line). This splits distally to form the
medial and lateral supracondylar lines. Proximally, the medial border of the linea aspera
becomes the pectineal line Distally, the linea aspera widens and forms the floor of the popliteal
fossa, The distal end of the femur is characterised by the presence of the medial and lateral
condyles, which articulate with the tibia and patella to form the knee joint. Sex determination is
also important in identification. When the skeleton exists completely, sex can be determined
with 100% accuracy®l.The femur is ossified from one primary centre for the shaft, 3 secondary
centre for upper end, one each for head, greater trochanter and lesser trochanter and one
secondary centre for lower end.The primary centre appears in the middle of the shaft at about
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7th week of intrauterine life. The centre for the head appears at about 6th month to 1 year
after birth, that for the greater trochanter about 4th year, and for lesser trochanter at about
14th year. The lesser trochanter unites with diaphysis during 16th year, the greater trochanter
unites with diaphysis during 16the year, the greater trochanter at 17th year and the head at
about 18th year. The neck is derived from the primary centre as a extension of shaft. The
epiphyseal plate between the head and neck is initially horizontal and becomes oblique by the
age of 8 to 12 years. Therefore, the lower end is growing end of femur.The head and lower end
are pressure epiphyses, where as the greater and lesser trochanters are traction epiphyses. The
morphology of femoral head, neck, and the normal head-neck offset or ratio is considered
important to the normal hip motion or function. An abnormal relationship between the head
and neck had been a speculated cause of impingement and osteoarthritis of the hip!*>#¢l,
MATERIAL AND METHOD:

It is an observational type of study. Fifty dried cadaveric femoral bones of both sides and both
sexes were obtained from the department of anatomy of government medical college, Srinagar,
without visible previous disease or deformity of the head, neck and shaft. The measurement of
the femoral head and neck diameters was performed by using Vernier calipers.The length of
the femur was measured using osteometric board.

Variables to be studied:
1.Vertical diameter of head of the femur (VDH)

2. Transverse diameter of head of the femur (TDH)
3.Vertical diameter of neck of the femur (VDN)

4.Transverse diameter of neck of the femur (TDN)
5.Maximum length of the femur

VERTICAL DIAMETER OF HEAD OF THE FEMUR :

The fixed jaw of the slide caliper was placed on the superior surface and the sliding jaw was
placed on the inferior surface of the head of the femur and three readings were taken between
different points. The maximum reading was recorded as vertical diameter of head of the
femurl”,

TRANSVERSE DIAMETER OF HEAD OF THE FEMUR:

The fixed jaw of the slide caliper was placed on the posterior surface and the sliding jaw was
placed on the anterior surface of the head of the femur and three readings were taken between
different points. The maximum antero-posterior reading was recorded as head transverse
diameter”],

VERTICAL DIAMETER OF NECK OF THE FEMUR :

The fixed jaw of the slide caliper was placed on the superior surface and the sliding jaw was
placed on the inferior surface of the neck of the femur and several readings were taken
between different points. The minimum reading was recorded as vertical diameter of neck of
the femurl”.,
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TRANSVERSE DIAMETER OF NECK OF THE FEMUR:

The fixed jaw of the slide caliper was placed on the anterior surface and the sliding jaw was
placed on the posterior surface of the neck of the femur and three readings were taken
between different points. The minimum antero-posterior reading was recorded as transverse
diameter of neck of the femurl’],

MAXIMUM LENGTH:

It measures the straight distance between the highest point of the head and the deepest point
on the medial condyle!®.

RESULTS:

The mean and SD of maximum length was 42.42 and 2.11respectively. The mean and SD of
vertical diameter of head and neck are 4.3 and 0.25; 3.12 and 0.32 respectively. The mean and
SD of transverse diameter of head and neck 4.26 and 0.27; 2.75 and 0.23 respectively. Stastical
analysias showed correrelation of maximum length with vertical diameter of the head of the
femur with p value 0.04. Metric data were reported as the mean, median and standard
deviation. P value of <0.05 was taken as significant. Pearson’s correlation coefficient was used
to examine the association between maximum femoral length to vertical diameter of the neck.

MEASURE MAXIMU VERTICAL TRANSVERSE VERTICAL TRANSVERSE
M LENGTH | DIAMETER DIAMETER OF | DIAMETER DIAMETER OF
OF HEAD HEAD OF NECK NECK
MINIMUM 38 3.2 3.3 2.3 2.2
MAXIMUM 46 4.6 4.6 3.6 3.3
MEAN 42.42 4.28 4.26 3.12 2.75
STD.DEVIATION 2.11 0.25 0.27 0.32 0.23
MEDIAN 43 4.3 4.3 3.1 2.8
IQR 25 41 4.2 4.2 3 2.6
Percentile
75 44 4.2 4.4 3.4 2.9
Percentile

TABLE.1: DESCRIPTION OF VARIOUS PARAMETERS

DISCUSSION:

Comprehensive knowledge of anatomy regarding the morphometric features and dimensions
of the femur is required for the proper management of the treatment and surgical planning of
femoral diseases. With the increasing popularity of hip resurfacing arthroplasty and good short
to mid-term results with up to 96% prosthetic survival rates, outcomes from recent studies
demonstrated that preoperative head-neck offset, head-neck ratio, postoperative head size,
and femoral neck diameter ratio could affect the postoperative hip flexion, cause impingement
of the femoral neck on the acetabular component, and is related to a higher risk of neck
fracturelLIt may also lead to iliopsoas irritation and anterior groin discomfort(101112l |f the
implant is too large the femur can fracture so the tendency is to undersize for safety but highly
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undersized implant may fail to bond with bonel®3. It is commonly accepted that the
examination and statistical analysis of femoral anthropometry among different populations
reveals a great amount of variation due to the fact that femoral anthropometric measurements
from different countries are likely to be affected by racial variations in diet, heredity, climate
and other geographical factors related to life style(**. Anatomical and anthropological studies
on the dimensions of the head of the femur have failed to establish a universal norm for all
human races 15191,

The mean of maximum length in our study was 42.42cm and the mean of vertical diameter of
neck was 4.3mm and the p value was 0.04 thus being staistically significant. The study was in
concordance with study done by Anil Kumar Dwivedi et all2%],

The mean length of femur on the right side was 42.47 cm and the mean length on

the left side was 42.35. The variation in the length of femur between the right and left side was
found to be statistically insignificant.

CONCLUSION:

The present study showed statistically significant between the maximum length of the femur
and vertical diameter of head of the femur. The data obtained from present study can be used
as a baseline data for designing the prosthesis and plates for hip joint reconstructive surgeries
suitable for Indian population. It can also be used in other studies in department of Radiology,
Forensic Medicine and Anatomy.

LIMITATIONS:

This study had limitation of having smaller sample size,and not considering the distal
measurements, gender and nutritional status of the population which could be responsible for
variations in anthropometric measurements.
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