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Abstract 

Background: The hip joint is a synovial joint of ball-and-socket, multi axial spheroidal, 

cotyloid type. Aberrant shapes of the acetabulum or the proximal femur have been identified 

as risk factors for the development of Osteoarthritis (OA) in the hip joint. Present study was 

aimed to compare joint space width of hip joint in south Indian population. Material and 

Methods: Present study was single-center, comparative study, conducted in AP view plain 

radiographs of right and left hip joints of adults (age < 20 yrs.) of known age and gender 

where there is sufficient view of hip joint. Results: The value of joint space width was more 

in men than in women and was found to be statistically significant (p <0.001) when the hip 

joint of males and females were compared on the right side. The value of left joint space 

width was more in men (12.903 ± 5.358 mm) than in women (6.654 ± 2.022 mm) and 

difference was found to be statistically significant (p <0.001). We compared joint space width 

in both genders irrespective of side, joint space width was more in men (10.483 ± 4.597 mm) 

than in women (6.673 ± 2.026 mm) and difference was found to be statistically significant (p 

<0.001). Conclusion: Joint space width in hip joint was more in men (10.483 ± 4.597 mm) 

than in women (6.673 ± 2.026 mm) and difference was found to be statistically significant (p 

<0.001). 
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Introduction  

The hip joint is a synovial joint of ball-and-socket, multi axial spheroidal, cotyloid type. It 

comprises of head of femur and acetabulum of hip bone. The femoral head is closely fitted to 

the acetabulum in an area exceeding half a sphere, and is embraced closely by the acetabular 

labrum, which restrains it in the socket. The femoral head is covered by articular cartilage, 

except over the rough pit where the ligamentum teres is attached. In front the cartilage 

extends laterally over a small area on the adjoining neck. Articular cartilage is, generally, 

thicker centrally than at the periphery. 

The joint space width measurement has been conducted by several authors to 

determine the normal mean and range.
1,2

 Most studies reveal a normal mean of about 4 mm. 

Aberrant shapes of the acetabulum or the proximal femur have been identified as risk factors 

for the development of Osteoarthritis (OA) in the hip joint.  
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Hip OA is a common disabling disease and an important cause of pain and disability 

especially in elderly. Among the factors responsible for the development of OA are genetic 

factors, obesity, overuse and traumatic injury.
3,4

 Present study was aimed to compare joint 

space width of hip joint in south Indian population. 

 

Material And Methods  
Present study was single-center, comparative study, conducted in department of Anatomy and 

Department of Radiodiagnosis, Kempegowda Institute of Medical Sciences, Bangalore, 

Karnataka, India. Study duration was of 2 years (January 2020 to December 2021). Study 

approval was obtained from institutional ethical committee.  

MATERIALS 

1. Plain AP Radiographs of hip joints of 147 males and 117 females 

2. DICOM VIEWER software 

3. Measuring scale 

Inclusion criteria: AP view plain radiographs of right and left hip joints of adults (age < 20 

yrs.) of known age and gender where there is sufficient view of hip joint. 

Exclusion criteria,  

 Unfused acetabulum 

 Radiographs of hip joint with diseases,  

 Hip Joint space width 2 mm. 

 

 
Figure 1 

The joint space width (JSW) was measured radially at three locations within the joint: 

namely medially (at the medial margin of the weight-bearing surface), in the middle 

(determined by a vertical line through the center of the femoral head) and laterally (at the 

lateral margin of the subchondral sclerotic line). 

Statistical analysis was done by finding the mean, standard deviation and percentage 

and the parameters were compared between hip joints of males and females on each the two 

sides and also irrespective of sides. The results were correlated using paired student t test and 

was considered significant if p value </= 0.05. 

 

Results  
The value of joint space width was more in men than in women and was found to be 

statistically significant (p <0.001) when the hip joint of males and females were compared on 

the right side. 

Photograph: X ray of the Hip Joint with the line indicated by the arrow showing the Joint 

Space Width 
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Figure 2 

(the interbone area between the acetabular roof and the part of the femoral head facing it) 

 

Table 1: Comparison of the right side joint space width in males and females 

Measurements  Gender  Mean SD SE of 

Mann 

Mean 

difference 

T P-Value 

JSW Male  8.062 2.411 0.199 1.370 4.907 <0.001 

 Female  6.692 2.039 0.189    

 

The value of left joint space width was more in men (12.903 ± 5.358 mm) than in 

women (6.654 ± 2.022 mm) and difference was found to be statistically significant (p 

<0.001).  

Table 2: Comparison of the left side joint space width in males and females 

Measurements  Gender  Mean SD SE of 

Mann 

Mean 

difference 

T P-Value 

JSW Male  12.903 5.358 0.199 1.370 4.907 <0.001 

 Female  6.654 2.022 0.189    

 

We compared joint space width in both genders irrespective of side, joint space width 

was more in men (10.483 ± 4.597 mm) than in women (6.673 ± 2.026 mm) and difference 

was found to be statistically significant (p <0.001).  

Table 3: Comparison of the joint space width in both genders irrespective of side 

Measurements  Gender  Mean SD SE of 

Mann 

Mean 

difference 

T P-Value 

JSW Male  10.483 4.597 6.304 1.370 4.907 <0.001 

 Female  6.673 2.026 4.390    

 

Discussion  
The normal values of Joint space width (JSW) are needed to set the limits of significant early 

radiographic alterations in patients with osteoarthritis. It refers to the inter bone area between 

the acetabular roof and the part of the femoral head facing it. JSW is an important 

determinant of osteoarthritic changes. Joint space narrowing should not be expected in an 

elderly or obese person unless arthritic changes develop. 

Joint space width is an important determinant of osteoarthritic changes. Many authors 

have concluded that joint space narrowing should not be expected in an elderly or obese 

person unless arthritic changes develop. The average joint space in the present study was 4.5 

mm (range = 2-12 mm; SD 2 mm). The authors observed no significant change among the 

different age groups. 

In the present study the JSW was found to be 8.062 ± 2.411 mm in males and 6.692 ± 2.039 

mm in females. The higher values in males could be attributed to the pelvic morphology. In 

the study done by Lequesne et al.,5 it was found that the difference was not significant when 

only subjects aged 25-50 years were compared with those aged 50- 88 years and that men had 
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a larger JSW than women. JSW does not become narrower with age. A significant decline in 

JSW with age was seen in women, with a mean difference between ages 45-54 and 75-84 

years. No significant change in JSW with age was seen in men.
5
 In the study done by Saikia 

et al., no significant difference was found among the different age groups. It was observed 

that the study done by Lene et.al,
6
 was similar to that of Saikia et al.,

7
 

The comparison shows that the JSW in the present study is higher than that of other 

studies. The differences could be attributed to the racial differences in the population studied. 

Table 4: Comparison of the JSW with the previous studies 

Author  Population Age group MALES FEMALES 

Lequesne et al.,
5
  France 18-89 5 4.69 

Saikia et al.,
7
 India 20-70 4.6 4.4 

Lene et al.,
6
 London 18.6 4.6 4.3 

Present study India 20-90 8.062 6.692 

On average minimum joint space width for females was significantly larger than 

minimum joint space width for males. The authors found out that subjects with osteo 

arthrosis and hip dysplasia were younger than subjects with hip osteo arthrosis in normal 

hips, but this was not strictly significant. On average, minimum JSW for females was 

significantly larger than minimum JSW for males (p = 0.004). 

The CE angle decreases in acetabular dysplasia and coxa magna, which increases the 

radius of femoral head. The center of the head becomes displaced laterally and inferiorly. If 

subluxation occurs, it may move further laterally and superiorly.
8,9

 The angle increases in 

coxa plana, where the center of the femoral head moves cranially and in OA where the center 

of the head migrates cranially due to reduced cartilage height. 

ACE angle of less than 20° is considered by most investigators to be diagnostic of 

definitive acetabular dysplasia, while a CE angle of 25-20° is considered to be borderline 

normal. This parameter has some limitations. The CE angle relates acetabular coverage to the 

position of the femoral head and is dynamic in nature, but does not indicate the shape or 

depth of the acetabulum. It does not assess vertical migration of the femoral head. The 

authors have chosen to designate the readily identifiable lateral margin of the sub chondral 

sclerotic 'sourcil' as their lateral point of reference. HD is only one of several factors 

influencing the development of hip OA.
10,11

 Age and genetic factors are also important. 

 

Conclusion  
Joint space width in hip joint was more in men (10.483 ± 4.597 mm) than in women (6.673 ± 

2.026 mm) and difference was found to be statistically significant (p <0.001). The normal 

values of Joint space width (JSW) are needed to set the limits of significant early 

radiographic alterations in patients with osteoarthritis. 
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