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Introduction: Fractures of proximal femur including neck and trochanters are quite common. The implants used
for surgical treatment of femoral fractures are designed according to the dimensions of proximal femur which
are designed according to dimensions suitable for western population. The current study aims to construct data
of morphometry of neck of femur in Indian population.

Materials and Methods: The study was conducted on 150 dry adult femora from the bone collection of the
Department of Anatomy of G. S. Medical College Mumbai. Width of neck of femur and length of neck of femur on
anterior and posterior aspect were measured.

Observation and Results: Mean width of neck of femur (29.38 ± 2.50 mm on right side and 28.86 ± 3.47mm on left
side); mean length of neck of femur on anterior aspect; (34.96 ± 7.18 mm on right side and 33.42 ± 4.12 mm) and
mean length of neck of femur on posterior aspect (39.55 ± 5.81mm on right side and 40.00 ± 4.60 mm on left side)
were calculated.

Conclusion: Indian dimensions of neck of femur are different as compared to those of other population. The
current morphometric study of neck of femur will be very useful for designing implants used for surgical correction
of femoral neck fracture which will suit Indian population.

KEY WORDS: Adult femora, Neck and trochanters, Proximal femur, Femoral neck fracture.

INTRODUCTION

         International Journal of Anatomy and Research,
Int J Anat Res 2017, Vol 5(3.2):4317-20. ISSN 2321-4287

DOI: https://dx.doi.org/10.16965/ijar.2017.321

                                          Access this Article online

   Quick Response code      Web site: International Journal of Anatomy and Research
ISSN 2321-4287

www.ijmhr.org/ijar.htm

DOI: 10.16965/ijar.2017.321

*1 Assistant Professor, Department of Anatomy, GMC Aurangabad, Maharashtra, India.
2 Professor and Head, Department of Anatomy, Seth G.S. Medical College, Mumbai, Maharashtra,
India.

Received: 23 June 2017
Peer Review: 23 June 2017
Revised: 29 June 2017

Accepted: 03 Aug 2017
Published (O): 31 Aug 2017
Published (P): 31 Aug 2017

early mobilization and rehabilitation of the
patients. The implants used for surgical treat-
ment of femoral fractures including dynamic hip
screws, cancellous screws, blade and plates are
designed according to the dimensions of proxi-
mal femur. These implants are exclusively de-
signed according to the western dimensions. The
usage of these oversized implants adversely
affects the functional end result of surgery [2].
Most of the Indian orthopaedic surgeons have
currently felt the need for the modification in

Femur is the longest and strongest bone of the
human body. Its length is associated with a
straiding gait, its strength with the weight and
muscular forces it is required to withstand [1].
Neck of the femur in humans is an important
functional modification after man attained erect
posture.
Fractures of proximal femur including neck and
trochanters are quite common. Internal fixation
of these fractures with implants ismandatory for
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implant sizes suitable for Indian population.
Moreover not many studies are performed on
morphometric analysis of proximal femur in
Indian population. This study was thus carried
out to define the geometry of proximal femur in
Indian population.

MATERIALS AND METHODS

The study was conducted on dry adult femora.
The femora were obtained from the bones col-
lection of the Department of Anatomy of G. S.
Medical College Mumbai. From the total collec-
tion of femora, 150 undamaged femora were
selected for the study. The femora were of un-
determined gender and age.
Materials used for measurement of different
parameters are as below:
1. Digital vernier caliper
2. Measuring scale
3. Non-elastic cotton thread
The following parameters were recorded
Width of neck of femur: Width of the neck is
measured at its narrowest part in supero-infe-
rior direction by using digital vernier calliper.
(Fig. 1)

Fig.1: Image illustrating measurement of width of femur.

 

Length of neck of femur on anterior aspect:It
is the distance between the base of the head
and intertrochanteric line. It was measured along
the line that is perpendicular to intertrochant-
eric line which divides anterior part of neck into
two equal (upper and lower) halves. It was mea-
sured with the help of non- elastic cotton thread.
(Fig. 2)

Fig. 2: Image illustrating measurement of length of neck
of femur on anterior aspect of femur.
 

Length of neck of femur on posterior aspect:It
is the distance between the base of the head
and intertrochanteric crest. It was measured
along the line that is perpendicular to intertro-
chanteric crest which divides posterior part of
neck into two equal (upper and lower) halves. It
was measured with the help of non-elastic cot-
ton thread. (Fig.3)
Fig.3: Image illustrating measurement of length of neck
of femur on posterior aspect of femur.

 

OBSERVATION AND RESULTS

Width of Neck of Femur: The width of neck of
femur on right side ranged from 22.68 - 34.64
mm with a mean of 29.38 ± 2.50 mm.
The width of neck of femur on left side ranged
from 20.30 - 35.06 mm with a mean of 28.86 ±
3.47mm

Table 1: Width of Neck of Femur.

Mean 
(mm)

Maximum 
(mm)

Minimum 
(mm)

Side
Number 
of bones

Standard 
Deviation

78 22.68 34.64 29.38 2.5Right

Left 72 20.3 35.06 28.86 3.47
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Length of Neck of Femur on Anterior Aspect:
The mean length of neck of femur on anterior
aspect; on right side was estimated to be 34.96
± 7.18 mm with a range between  24.00 - 57.00
mm.
The mean length of neck of femur on anterior
aspect; on left side was estimated to be 33.42 ±
4.12 mm with a range between  25.00 - 45.00
mm.

Table 2: Length of Neck of Femur on Anterior Aspect.

Mean 
(mm)

Maximum 
(mm)

Minimum  
(mm)

Side
Number of 

bones
Standard 
Deviation

78 24 57 34.96 7.18Right

Left 72 25 45 33.42 4.12

Length of neck of femur on posterior aspect:
The mean length of neck of femur on posterior
aspect; on right side was estimated to be 39.55
± 5.81 with a range between 28.00 - 55.00 mm.
The mean length of neck of femur on posterior
aspect; on left side was estimated to be 40.00 ±
4.60 with a range between 30.00 - 52.00  mm.

Table 3: Length of neck of femur on posterior aspect.

Right

Left

Side
Number of 

bones
Standard 
Deviation

78 28 55 39.55 5.81

Mean 
(mm)

Maximum 
(mm)

Minimum 
(mm)

72 30 52 40 4.6

In the past, several quantitative anatomical
studies of adult femora have been carried out
in different countries. Many authors have stud-
ied the various parameters of femur using dif-
ferent materials such as dry bones, cadaveric
specimens, plain radiographs, Computed Tomog-
raphy (CT) scans and Magnetic Resonance Im-
aging (MRI) scans.
Width of neck of femur: The value of width of
neck of femur in present study was less than
that in most of the previous studies. However,
the observations were in line with the studies
by Baharuddin MY et al [6].
Length of neck of femur on anterior aspect:
The length of neck of femur on anterior aspect
in present study was slightly more than that
observed by Edurardo Branco et al [5] and D
Ravichandran et al [2] and less than that

DISCUSSION

observed by Osorio H et al [8]. Observations by
Subhash Gujar en et al [9] were however, com-
parable with present study.
Table 4: Comparison of width of neck of femur with
previous studies.

Md. Shahajahan chowdhary et al 2012  [7]

D Ravichandran et al 2011 [2]

Baharuddin MY et al 2011 [6]

Edurardo Branco  et al 2010  [5]

Study

Taner Ziylan et al  [3]

Country
Material for 

study
Mean (in mm)

2002 Turkey Dry bones
Left: 30.60                 

Right: 30.70

AK Mishra et Al 2009  [4]

2012

2011

2011

2010

Year

2009 Nepal Cadavers 30.52

Brazil Radiographs

Malaysia CT scans

Left: 31.00                
Right: 30.96
Males: 28.90 

Females: 26.00

India Dry bones 30.99

Dry bonesBangladesh

India Dry bones Left: 28.86                
Right: 29.86

Males: 46.90  
Females: 46.70

Present study

Table 5: Comparison of length of neck of femur on
anterior aspect with previous studies.

Mean (in mm)
Material for 

study
CountryYearStudy

Edurardo Branco  et al  2010 [5]

Subhash Gujar et al 2013  [9]

Present study

2013

Left: 33.42       
Right: 34.96

Left: 34.20       
Right: 34.50

35.9

Left: 30.50               
Right: 30.10

30.09D Ravichandran et al 2011 [2]

Osorio H et al  2012 [8] 2012 Chile

India

Dry bones

India Dry bones

Dry bones

RadiographsBrazil2010

2011 India Dry bones

Length of neck of femur on posterior aspect:
The mean value of length of neck on posterior
aspect was more than that in study by D
Ravichandran et al [2].
D Ravichandran et al [2] found that the length
of neck on posterior aspect to be between 20.00
- 48.00 mm as compared to 28.00 - 55.00 mm in
the present study.

Table 6: Comparison of length of neck of femur on poste-
rior aspect with previous studies.

Study

D Ravichandran et al 2011 [2]

Present study
Left: 40.00                   

Right: 39.55
Dry bonesIndia

2011 India Dry bones 33.68

Mean (in mm)
Material for 

study
CountryYear

The difference in the observation by D
Ravichanran et aland current study is due to dif-
ferent methods used for measuring length of
femur on anterior and posterior aspect. D
Ravichandran et al used vernier calliper for mea-
suring above mentioned parameters whereas in
present study cotton thread was used for the
same.
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CONCLUSION

The morphometric landmarks of neck 150 adult
femora were evaluated. The various parameters
of neck of femur were measured. The measure-
ments were statistically analysed and results
presented. These metric parameters were
compared with those available in the literature
and their clinical implications were discussed.
The current study has constructed a data for
proximal end of the femur in Indian population.
The results of the present study shows that the
Indian dimensions of neck of femur is different
as compared to other population. It will be very
useful for designing implants used for surgical
correction of femoral neck fracture which will
suit Indian population; for radiological practice
in identifying pathology of bone, determining
age and in reconstruction surgeries. It could
hence be stated that this study will prove to be
useful along the broad spectrum of medical
science such as anatomy, radiology, ortho-
paedics and forensic medicine.
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