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INTRODUCTION
The acetabulum of the hip bone is the junction of three pieces of bone, 
ilium, ischium and pubis. It comprise of an articular & a non articular 
part. The non articular, rough part forms the central floor & called the 
acetabular fossa. The articular part is called the lunate Surface. The 
lunate Surface is widest above through which weight is transmitted to 

[1]the femur . The width, depth & Notch width of acetabulum is variable. 
Hence to understand mechanics of hip joint, the anatomical knowledge 
of acetabulum is necessary. Total hip replacement surgery is now done 
successful. Minor Abnormalities in normal anatomical shape of 

[2]acetabulum & joint congruences are frequent . An incongruous joint 
is more prone to develop degenerative changes like osteoarthritis than 

[3,4]a normal joint . Prosthetic loosening is one of the cause of failure of 
hip replacement which may be due to weak cemented interface or the 

[5]interface was weak originally . Assessment of acetabular depth ratio 
to study the acetabular morphology helps the surgeons to diagnose the 

[10]hip dysplasia .

MATERIALS AND METHODS
The study was conducted in the department of Anatomy, Hind Institute 
of Medical Sciences, Mau, Ataria, Sitapur. 57 human ossified adult hip 
bones were included in this study. Bones included are from the 
Department of Anatomy and Forensic. There are 30 right side and 27 
left side bones. The sex of the hip bones was decided on the basis of 
visual morphological features like, angle of grater sciatic notch, 
ischiopubic ramus, shape of obturator foramen, prominence of pre- 
auricular sulcus and acetabular diameter. Deformed & broken bones 
are not included in the study. Measurements were performed with the 
help of digital vernier calipers and a metallic scale.

The parameters studied are
a) Diameter of acetabulum: - The maximum antero-posterior 

distance of acetabulum, measured by the digital vernier calipers.
b) Depth of the acetabulum:- The maximum vertical distance from 

the brim of the acetabulum to the deepest point in the acetabular 
fossa. It was measured by placing a metallic scale across the brim 
of the acetabular cavity and then the distance from the metallic 
scale to the deepest point in the acetabulum was measured with the 
pointed end of the vernier callipers. 

c) Notch Width of acetabulum- The distance between the anterior 

and posterior end of the lunate shaped articular part of the 
acetabulum, measured by the digital vernier calipers. 

d) Shape of the anterior ridge of the acetabulum. Shape of the 
anterior ridge of the acetabulum was evaluated visually and 
classified as curved, irregular, angular or straight.
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INTRODUCTION: The acetabulum of the hip bone is an important parameter for determination of sex. Morphometry 
of hip bone is of interest to anatomist, forensic experts and anthropologist. The parameters are also of clinical importance 

for orthopaedic surgeons.
AIM OF THE STUDY: The aim of the study is to find the Diameter of acetabulum, Depth of acetabulum, Diameter of acetabular Notch and 
Shape of the anterior ridge of the acetabulum in North Indian population.
MATERIALS AND METHODS : 57 human ossified adult hip bones were included from the Anatomy and forensic Department in this study. 
After determination of sex, the measurements were taken with the help of digital vernier calipers and a metallic scale.
RESULTS: In this study the measurements of diameter of acctabulum is larger in female in both sides than that of male and significant 
statistically. The Acetabular Depth in female is more in left side but slightly less in right side than male. The Acetabular Diameter and Acetabular 
Depth in left side is more than right side. The anterior acetabular ridge in this study is more (43.9%) of curved type.
CONCLUSION: Morphometric study will help detection of disputed sex by Forensic Experts & Orthopedic Surgeons for planning the total hip 
replacement. The Acetabular Depth in female is more in left side but slightly less in right side than male. The measurements are more in left side 
than that of right side.
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RESULTS
In this study the measurements of diameter of acetabulum is larger in 
female in both right and left sides than that of male and statistically 
significant (table 1). The acetabular depth in female is more in left side 
but slightly less in right side than male (table 1). The notch width in 
female is more than male in both in left side and right side and 
statistically significant (table 1). When the values are compared 
between both sides irrespective of sex, the acetabular diameter and 
acetabular depth in left side is more than right side and no difference 
found between the two sides in acetabular notch diameter (table 2). The 
anterior acetabular ridge in this study are 25 (43.9%) curved type, 22 
(38.6%) are of angular type, 7 (12.3%) are of irregular type, 3 (5.3%) 
are of straight type (table 3).  The anterior acetabular ridge in this study 
is more of curved type.

Table 1: Acetabular measurements in cm in male and female

Table 2: Acetabular measurements in cm in left and right side

Table 3: Comparison of shape of the anterior acetabular ridge in 
different studies

DISCUSSION 
Acetabular parameters are used by Orthopedic surgeons for operative 

[6,7]treatment of hip joint . Direct damage to the hip can be caused by 
variations in size, shape and orientation of the head of femur, 
acetabulum or in combination of both [8-10]. Preoperative evaluation 
the diameter of the Acetabulum is necessary to estimate the size of the 

[12]acetabular cup in hip surgery especially in total hip arthroplasty . In 
this study the Acetabular Diameter in left side is more than right side in 
both sexes, similar to study by Chauhan et al. The Acetabular Diameter 
is more in female than male in both sides, similar to the study by K 
Yugesh et al & Chauhan et al. The values of measurement of diameter 
of the Acetabulum in this study are equal to the study by Dhindsa et al. 
& Lander et al. and these are more than study by Kintu Vyas et al (table 
4).

The acetabular depth has been regarded as an important measurement 
[13]to prevent acetabular dysplasia by Loder et al & many other authors . 

An acetabular depth of less than 0.9 cm is considered to be dysplastic. 

The Acetabular Depth in this study is more in left side than right side, 
similar to the study by Chauhan et al. The Acetabular Depth in left side 
in female is more than male. But it is slightly more in male in right side 
than female. According to study by K Yugesh et al & Kintu Vyas et al. 
acetabular depth in left side is less than right side & acetabular depth in 
male is more than female. There is no difference in acetabular notch 
width between the two sides in this study. In this study the notch width 
in female is more than male in both right side and left side. In study by 

[14]Werner Kohnlein et al.  in Switzerland population & Kintu Vyas et al 
and K Yugesh et al notch width is also more in female. 

Table 4: Acetabular measurements in cm in left and right side in 
different study

The anterior acetabular ridge is one of the important aspects of 
acetabulum over which the iliopsoas tendon extends to leave the 
pelvis. Painful iliopsoas impingement can result if there is discrepancy 

[15]between the natural acetabulum and the implant . Maruyama et al 
also has evaluated the morphology of anterior acetabular ridge for 
getting correct hip joint implants.

CONCLUSION
Biomedical Engineers are trying to make the best possible prostheses 
for planning the total hip management by Orthopedic Surgeons. 
Morphometric study will help detection of disputed sex by Forensic 
Experts. It will also help to understand the etiopathogenesis 
osteoarthritis of hip joint. In this study the measurements of diameter 
of acctabulum & acetabular notch width is larger in female in both side 
than that of male. The Acetabular Depth in female is more in left side 
but slightly less in right side than male. The measurements are more in 
left side than that of right side.
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  Number Mean SD t value p
Acetabular 
Diameter (Right)

Male 12 5.18 0.33 -2.07 0.048
Female 18 5.49 0.45

Acetabular 
Diameter (Left)

Male 18 5.41 0.27 -3.67 0.001
Female 15 5.82 0.37

Acetabular 
Depth (Right)

Male 12 2.41 0.20 2.00 0.056
Female 18 2.15 0.41

Acetabular 
Depth (Left)

Male 18 2.46 0.33 -3.30 0.002
Female 15 2.89 0.43

Notch Width 
(Right)

Male 12 2.04 0.28 -2.15 0.041
Female 18 2.38 0.50

Notch Width 
(Left)

Male 18 2.00 0.31 -2.52 0.017
Female 15 2.30 0.39

Parameters side mean SD
Acetabular 
Diameter

Right 5.3 0.43
Left 5.5 0.38

Acetabular 
Depth

Right 2.3 0.36
Left 2.6 0.43

Notch Width Right 2.2 0.45
Left 2.2 0.50

Shape of 
the 
anterior 
acetabul
ar ridge

Present 
study

Govsa 
et. al.

Maruya
ma et al

Kintu 
Vyas1et
.al

Gaura-
ng 
parmara
et al(18)

Thou-
dam 
Bedita 
Devi et. 
al(16)

Funda 
Tasteki
n Aksu 
et 
al.(17) 

No (%) No (%) No (%) No (%) No (%) No (%) No (%)

Curved 25
(43.9)

98 
(43.3)

121
(60.5)

57
(37.5)

20
(61)

60
(60)

71
(46.1)

Angular 22
(38.6)

64
(28.3)

51
(25.5)

19 
(12.5)

20
(20)

4
(4)

26
(16.8)

Irregular 7
(12.3)

37
(16.3)

19
(9.5)

28 
(18.4)

Not 
found

27
(27)

21
(13.6)

Straight 3
(5.3)

27
(11.9)

9
(4.5)

48
(31.6)

19
(19)

9
(9)

36
(23.3)

Parameters Side Present 
study

Lander et 
al.

Dhindsa et 
al.

Kintu 
Vyas et al.

Acetabular 
Diameter

Right 5.3 5.60 5.13 4.83
Left 5.5 5.70 5.03 4.79

Acetabular 
Depth

Right 2.3 - 2.67 2.71
Left 2.6 - 2.64 2.65
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