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Introduction: Anthropometric studies provide valuable information in different populations.
This study was conducted to evaluate the anatomical variations of the normal hip joint among
Tehran population, Iran, in comparison with other populations.
Methods: This study was carried out on hip joint of 260 patients in all ages and both genders
referred to the Department of Radiology at Ebn-e Sina Hospital, Tehran, Iran between April 2014
to September 2015. The average age of the patients was 42 years. To perform the anthropometric
calculations, a topogram scan and an axial view of the patient’s hip joint were taken using multislice CT scan device. Parameters of center edge angle, neck shaft angle, acetabular angle, and
acetabular depth were measured in all patients. The patients with center edge angle less than 20
degrees were marked as dysplastic patients and excluded from the study.
Results: The mean center edge angle of the patients was 32 degrees and their mean neck shaft
angle was 139.5 degrees. In this study, the mean patients’ acetabular angle and depth was 37.1
degrees and 1.67 cm, respectively. The neck shaft angle in women was 2.5 degrees more than
that in men. Other parameters showed no significant differences between men and women.
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Conclusion: Comparison of the present results with the findings of other studies indicates
differences in some parameters among various populations. The mean neck shaft angle in our
study was about 6 to 7 degrees more than that in other populations. The parameters of center
edge angle, acetabular angle, and acetabular depth were approximately equal to the results of
other studies.
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1. Introduction

tudies indicate that anatomic parameters of
hip joint differ among various populations.
Detailed study of hip joint using anthropometric studies could help us specify its biomechanical functions. In addition, the early
pathological changes of joint in some diseases such as
primary osteoarthritis can be diagnosed by determining
normal values of anatomical components of hip joint in
each population [1, 2]. The Computed Tomography (CT)
is a valuable technique in studying human anatomy. In
this method besides viewing the entire structure of hip
joint, some quantitative information is obtained about the
size, angle, thickness, and other parameters of joint structures [3]. Determining the normal parameters and angles
in a population results in better identification of abnormal
values and finding their relationships with the incidence
and prevalence of skeletal diseases in the population.
This study aimed to evaluate the anatomical variations
in the normal hip joint and determine its anthropometric parameters using CT scan in Tehran population and
then comparing these values with the same parameters in
other populations.

2. Materials and Methods
This study was conducted on the hip joints of 260
patients in all ages and both genders who had a pelvic
CT scan in the Department of Radiology at Ebn-e Sina
Hospital, Tehran, Iran between April 2014 to September
2015. The average age of the patients was 42 years and
their age range was between 25 and 65 years. Those patients with the history of operations on pelvic and lower
extremity and those with the center edge angle of less
than 20 degrees were excluded from the study.

ral neck and the longitudinal axis of the femoral shaft;
3. Acetabular angle of sharp which is the angle formed
between the horizontal line passing from the tip of the
pelvic teardrop and the line drawn through the tip of
teardrop to anterior acetabular edge; 4. Acetabular depth
which is distance between the center of line drawn from
the anterior acetabular margin to lower acetabular margin and acetabular apex (Figure 1).
The obtained data were analyzed by SPSS and the different results were investigated in each gender. In our
study, P value less than 0.05 was considered as significant.

3. Results
The mean obtained center edge angle was 32 degrees.
The range of this angle was 27-47 degrees in the studied
patients (Figure 2). The angle between the longitudinal
axes of the femoral neck and shaft was also measured
in all patients. The mean neck shaft angle was 139.5 degrees. This angle ranged from 137 to 146 degrees. An
example of how to calculate the angle in the CT scan
images is given in Figure 3. In this study, the mean acetabular angle was 37.1 degrees and ranged from 32 to
41 degrees (Figure 4). In our research, the mean depth of
acetabular was 1.67 cm. This parameter ranged between
1.93 to 1.52 cm (Figure 5).
Assessment of the differences among parameters between genders showed that the neck shaft angle in
women was about 2.5 degrees more than that in men.

In this study, we assessed four parameters in hip joint
using CT scan technique. In all cases, the patients lied in
the supine position and their lower limbs were in fully extended position. The patients’ legs were fixed by a strap.
First, a topogram was taken from the top of hip joint to
the bottom of the femoral shaft. The axial cuts with a
thickness of 5 mm were prepared from the hip joint area.
The parameters used in this study are defined as follows: 1. Center Edge (CE) angle of Wiberg which is
the angle formed between the perpendicular line passing through the center of the femoral head and the line
drawn through the center of the femoral head to the anterior acetabular edge; 2. Neck shaft angle which is the
angle formed between the longitudinal axis of the femo-
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Figure 1. Schema of different anthropometric parameters of
hip joint. a: Center edge angle; b: Neck shaft angle; c: Acetabular angle; and d: Acetabular depth
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Figure 2. Size of center edge angle and its calculation method in CT images of hip joint in adult patients

Other parameters showed no significant differences
between men and women.

4. Discussion
Anthropometric studies can provide valuable information on different parameters of bones, joints, and
their variations in different populations. Assessment of
anatomic status, bone shape, and bone density can be
performed much better using CT scan technique. With
regard to 3D simulation ability of multi-slice CT scanning device, its application seems very useful in anthropometric studies. In this study, we measured the different
parameters of hip joint in adults living in Tehran, Iran

Figure 4. Size of acetabular angle and its calculation method
in CT images of hip joint in adult patients

Figure 3. Size of neck shaft angle in hip joint in adult

using CT scan technique, so that we could quantitatively
compare these parameters in other populations. In addition, the quantitative comparison was also performed between genders. The normal CE angle is more than 20 degrees and lower than this is considered as dysplasia [4].
In a similar study conducted by Shi on Chinese people,
the mean CE angle was reported as 32.8 degrees with
a range between 13.7 and 58.8 degrees [5]. In Saikia et
al. study, the average CE angle was 32.7 degrees with
a range of 60-20 degrees [6]. The results of these two
studies regarding CE angle are in line with our findings.
Previous studies have numerous reports on neck shaft
angle [7, 8]. For example, in Lequesne study, the mean
angle has been reported as 132.8 degrees [9]. Also in

Figure 5. Size of acetabular depth and its calculation method
in CT images of hip joint in adult patients
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Hoaglund research, this angle has been reported as 135
degrees in adults [10]. In our study, the angle was 139.5
degrees in adults that is slightly larger than other populations. According to our results, the size of this angle in
women is 2.5 degrees more than that in men.
Acetabular angle was reported by Sharp for the first
time. This angle is calculated to determine dysplastic
joints. Values greater than 43 degrees are considered as
dysplasia. In a study conducted by Nakamura on Japanese people, this angle has been reported as 38 degrees
[11]. Also in Saikia study, this angle was reported as 39.2
degrees [6]. This angle in our study population is similar
to these studies results with no significant difference.
Acetabular depth is one of the most important parameters to determine acetabular dysplasia, i.e., values less
than 9 mm are considered as acetabular dysplasia [12].
In our study, this depth ranged between 1.93 and 1.52 cm
and there was no case of acetabular dysplasia. Knowledge on the anthropometric parameters of main bones
and joints such as hip joint could remarkably help in diagnosis of diseases related to the skeletal system [13].
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