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ABSTRACT 

Introduction: The femur is the largest and strongest bone of the body that forms the skeleton 

of the thigh. The morphometry of proximal end of femur are variable between different 

individuals with different Nationality. The aims and objective of the study is to find out the 

morphometric measurements- Femur Length, Femur head diameter, Femur neck shaft angle, 

and Femur neck length, breadth and thickness. 

Methods: A total of 75 femurs of both sex were collected from the Department of Anatomy, 

MCOMS, Pokhara. The parameters on proximal femur were measured manually with the help 

of measuring scale, thread, protector and vernier calliper. The collected data were analyzed 

with Microsoft Excel 2007 software and represented graphically. 

Results: In the present study, the average femoral length for entire femur was 42±2.81 cm, 

femoral head diameter was13.05±0.9 cm, femoral neck length was 4.12±0.32 cm, femoral neck 

breadth was 2.94±0.30 cm, and femoral neck thickness was 2.36±0.42 cm. The femur neck 

shaft angle of left femur was significantly higher than that of right femur (P-value 0.03). There 
was no difference between other dimensions of proximal end of right and left femur. 

Conclusion: The results of the present study show that the dimensions of proximal femur in 

Nepalese Population are different as compared to other countries population. The knowledge 

of different dimensions of proximal femur will be important in anthropological and medico-
legal practice for sex determination and as well as to radiologists and orthopaedic surgeons for 

diagnosis and planning of treatment. 
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INTRODUCTION 

The femur is the longest, strongest and 

heaviest bone of human body.[1] It has upper 

and lower ends, and an intervening shaft. The 

upper end consists of head, neck, greater and 

lesser trocanters.[2] The upper part of the 

femur articulates with the acetabulum of the 

hip bone to form ball and socket variety of 

synovial hip joint.[3] 

The femoral neck is approximately five cm 

long. It connects the femoral head to the shaft 

at an average angle of 127°.[4] The femur 

neck shaft angle is widest at birth and 

diminishes gradually until the age of 10 

years.[5] This angle varies between 

individuals and between populations.[6]The 

morphometry of proximal femur is an 

important parameter in the design and 

preparation of implant for total hip 

replacement.[7] 

The morphometry of proximal femur is 

variable between different individuals with 

different nationality. Therefore, this study 

aims to study the morphometry of proximal 

end of femur of Nepalese subjects and 

compare with other studies. 

 

METHODS 

The cross sectional, descriptive, observational 

study was carried out on 75dry adult femurs 

of both extremities (35 were of right side and 

40 were of left side), in the Department of 

Anatomy, Manipal College of Medical 

Sciences, Pokhara, from September 2018 to 

December 2018. After ethical review and 

permission from the concerned authorities, 

the normal femurs were collected from the 

Osteology laboratory of Anatomy. The 

femurs were retrieved from cadavers of 

Nepalese origin aged between 30 to 60 years 

with irrespective of sex. Femur with any 

fracture or pathological abnormalities like 

tumours, deformities, fractures, and trauma 

were excluded from the study. 

The side determination was done for the entire 

femur and following parameters were 

measured in the study: 

1. Femur length (FL): the distance between 

the highest point of femur head to the 

lowest point of the medial condyle [Fig-

1]. 

2. Femur head diameter (FHD): the 

circumference of femoral head in cranio-

caudal axis [Fig-2]. 

3. Femur neck length (FNL): the distance 

between the base of femoral head and 

inter-trochanteric line [Fig-3].  

4. Femur neck breadth (FNB): breadth of 

neck of femur in vertical axis. 

5. Femur neck thickness (FNT): thickness of 

neck of femur in antero-posterior axis. 

6. Femur neck shaft angle (FNSA): the angle 

between the long axis of head and neck 

(line joining the center of head of femur 

and the midpoint of inter-trochantric line) 

and long axis of shaft (vertical line from 

the tip of greater trochanter to the shaft of 

femur) [Fig-4]. 

 

Figure 1: Measuring femur length Figure 2: Measuring femur head 

diameter 

Figure 4: Measuring femur neck shaft 

angle  

Figure 3: Measuring femur neck 

length 
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All the measurements were recorded 

separately for right and left femur. The 

measurements were measured manually with 

the help of measuring scale, thread, 

osteometric board, protractor and vernier 

calliper. The collected data were represented 

as mean ± SD then analyzed with MS Excel 

2007 software and represented graphically. 

Independent t-test was used to calculated the 

differences in the parameters of right and left 

femur. P-value <0.05 was considered 

statistically significant.  

 

RESULTS 

The average femoral length for entire femur 

was 42±2.81 cm, femoral head diameter was 

13.05±0.9 cm, femoral neck length was 

4.12±0.32 cm, femoral neck breadth was 

2.94±0.30 cm, and femoral neck thickness 

was 2.36±0.42 cm. The femur neck shaft 

angle of left femur was significantly higher 

than that of right femur. (P-value 0.03) The 

mean results and standard deviation (SD) of 

different parameters of both right and left 

femur is summarized in Table 1. 

 

Table 1. Different parameters of both femurs. 

S.N Parameters Right femur 

(35) 

Left femur 

(40) 

P-value Bilateral 

femur  

(75) 

1 Femur length 42.70±3.09 41.30±2.54 0.31 

 

42±2.81 

2 Femur head diameter 13.10±0.88 

 

13.00±0.92 

 

0.17 

 

13.05±0.9 

3 Femur neck length 4.10±0.35 4.14±0.30 

 

0.26 

 

4.12±0.32 

4 Femur neck breadth 2.95±0.28 2.94±0.33 

 

0.17 

 

2.94±0.30 

5 Femur neck thickness 2.19±0.46 2.53±0.38 

 

0.68 

 

 

2.36±0.42 

6 Femur neck shaft angle 

(in degree) 

122.90±7.71 131.30±5.17 

 

0.03 

 

127.1±6.44 

Data presented as mean ± SD 
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 DISCUSSION 

Manyprevious studies on adult femur have 

been carried out in different countries and 

many authors have studied the various 

parameters of femur using different materials 

and techniques such as cadaveric specimens, 

dry bones, Computed Tomography(CT) scans, 

Magnetic Resonance Imaging(MRI) scans and 

plain radiographs. The morphometric studies 

of proximal end of femur were conducted in 

Indian population, Pakistani population, 

Malayan population and in Chinese 

population. [8-11] These studies also favour 

the fact of regional difference in the 

parameters of proximal end of femur but the 

data obtained from these populations 

coincided more or less with the parameters 

obtained from the present study which was 

conducted in Nepalese population. Some 

frequently described measurements that are 

associated with an increased risk of fracture 

include a longer hip axis, length of femur, a 

larger neck shaft angle and a larger femoral 

neck width. [12] The femur neck length in 

present study was slightly more than by 

Branco et al. and Ravichandran et al. studies 

where as less than the Osorio et al. studies. 

[13-15] However, the results of the Gujar et al. 

studies were comparable with the present 

study. [16] The mean of femur neck length 

was more than that of Ravichandran et al. 

studies. [14] He found that the femur neck 

length to be between 2– 4.8 cm as compared 

to 4.12 cm in the present study. The mean 

value of femur neck breadth and thickness in 

present study corroborate with the studies of 

Baharuddin et al.[17] 

The study conducted by El-Kaissai et al., 

suggested that postmenopausal women with 

hip fracture have a longer femoral neck length 

as compared to women without hip fractures. 

[18] Calis et al. obtained a similar result in 

women, where the width and angle of femoral 

neck were significantly greater in patients 

with hip fractures. [19] In the present study 

mean neck length was 4.12±0.32 cm, neck 

breadth was 2.94±0.30 cm and neck thickness 

was 2.36±0.42 cm. In males with increase in 

age, neck thickness is also increased, which 

contribute to the development of osteoarthritis 

by increasing impingement. [20] According to 

the studies of Dolhain et al. The Synergy hip 

with a 131° neck-shaft angle and a dual offset 

replaced hip more reliably than does the 

Mallory Head component with a valgus 135° 

neck shaft angle. [21] In the present study 

femur neck shaft angle was found to be 127°. 

Ismail BM observed that femur head diameter 

in south Indian population was 4.19±0.19 cm 

was less comparable to present study. [22] 

CONCLUSION 

The dimensions of proximal end of femur in 

Nepalese population are different as compared 

to other countries. The knowledge of different 

dimensions of proximal end of femur will be 

important in anthropological and medico-legal 

practice as well as to orthopaedic surgeons for 

diagnosis, planning and treatment of disease 

related to hip and femur. 
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