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Introduc�on

The knee joint space is seen on anteroposterior radiograph 

as a radiolucent area between lower end of femur and 

upper end of �bia which is an indirect way of evalua�ng the 

knee car�lage thickness. 

Objec�ve

This study was aimed to determine the knee joint space in 

the medial and lateral compartments of the knee joint using 

digital radiograph.

Methodology 

This was cross-sec�onal study. It consisted of digital 

radiographs of knee joint of 320 individuals. The medial and 

lateral joint space width of each knee joint was measured 

using the scale in the computerized so�ware. 

Results

The mean values for medial and lateral joint space widths 

were found to be 6.11±1.57 mm and 7.92±1.66 mm of the 

right knee joint respec�vely and 5.99±1.47 mm and 

8.18±1.69 mm of the le� knee joint respec�vely. In males, 

mean values for joint space widths were 6.37±1.58 mm on 

medial side and 8.21±1.67 mm on lateral side of the right 

knee; and 6.24±1.56 mm on medial side and 8.33±1.64 mm 

on lateral side of the le� knee. In Females, these values were 

5.89±1.53 mm on medial side and 7.66±1.62 mm on lateral 

side of the right knee; and 5.79±1.37 mm on medial side and 

8.06±1.72 mm on lateral side of the le� knee.

Conclusions

It was concluded that the lateral joint space was greater 

than the medial joint space in both knees. The joint space 

widths were found to be reasonably constant with 

increasing age among studied popula�on.
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INTRODUCTION

The knee is a weight-bearing largest synovial joint in the 
body. It is compound type of joint as it includes two condylar 
joints between condyles of femur and �bia; and a saddle 

1 joint between patella and the femur.  The distance between 
the distal end of femur and the proximal end of �bia is 

2 known as knee joint space. It is separated by ar�cular 
car�lages, menisci and with li�le contribu�ons from cruciate 
ligaments. These are collec�vely seen on anteroposterior 
radiograph as a radiolucent area between the condyles of 

3,4 femur and �bia.  
5 The knee is the most common joint affected by osteoarthri�s.

It is a major cause of disability in the elderly and approximately 
6 30% of individuals over the age of 65 are affected worldwide.

It has a higher prevalence and more o�en generalized in 
7 female than male. It is a slowly progressive degenera�ve 

8 disease characterized by gradual loss of ar�cular car�lage.
As the age grows older, there is gradual increase in the wear 
and tear of the car�lage and also, a gradual reduc�on in joint 

9 space. It has been reported to occur at a rate of 0.1 to 0.2 
10,11mm per year in pa�ents with osteoarthri�s.

The narrowing of the space may be the earliest sign of 
12osteoarthri�s.  It is used as a major criterion in the diagnosis 

of osteoarthri�s from radiographs and for monitoring 
13progression of the disease.  It is also of value in the evalua�on 

14  of disease modifying therapies for osteoarthri�s. The aim of 
this study was to determine the normal reference values of knee 
joint space on digital radiographic images of individuals.

METHODOLOGY 

The present study was observa�onal and cross sec�onal 
type. It study consisted of digital radiographs of knee joint of 
320 (148 males and 172 females) individuals with age group 
of 20-69 years. It study was conducted in Department of 
Anatomy and digital radiographs were collected from the 
Department of Radio-Diagnosis, Dhulikhel Hospital/ 
Kathmandu University Teaching Hospital, Dhulikhel, Nepal 
during the period from January to July 2019. The individuals 
had undergone digital radiographs for the knee complaints 
that were referred from outpa�ent department. A�er 
making diagnosis of the individuals with normal configura�on 
of ar�cular surfaces of femur and �bia by Radiologist were 
included for this study. The individuals with any bone or joint 
pathology such as rheumatoid arthri�s or osteoporosis, with 
history of knee injury or had undergone any knee surgery 
(arthroscopy or menisectomy etc.) were excluded from the 
study. Approval from ins�tu�onal review commi�ee was 
taken prior to the star�ng of the study (Ref. no. 158/19).

Sample size was calculated as:
2 2 n=z × p (1-p) / e

where, 
n= minimum required sample size
z= 1.96 at 95% confidence interval
p= prevalence, 50%
q= 1-p
e= margin of error, 6%

Calculated minimum sample size was 266, however total 
sample size taken for the study was 320. The maximum 
height of the radiolucent area between the radiopaque 
margins of the ar�cular surfaces of femur and �bia was 
measured as the maximum joint space width in the mid-
point of the medial and lateral compartments of each knee 
(Figure 1). The measurements were made to the nearest 0.1 
mm using an in-built electronic caliper in millimeter. The 
obtained data were studied under different age groups. 
Each ten years grouped as an age group. Hence, the present 
study consisted of 20-29, 30-39, 40-49, 50-59 and 60-69 

12years age groups.  

The data was analyzed by using Sta�s�cal Package for Social 
Sciences (SPSS) version 23.0 so�ware. The measured data 
was summarized as mean, standard devia�on and range. 
The correla�on between the measured joint space width 
and sex was determined with analysis of student's t-test and 
between the measured joint space width and age group was 
determined by using one way ANOVA. 

Figure 1: Radiograph of right and le� knee joints showing 
joint space (Black marks).

RESULT

In the present study, the mean values for medial and lateral 
joint space width were observed 6.11±1.57 mm and 
7.92±1.66 mm of the right knee joint respec�vely. The mean 
values for medial and lateral joint space width were found to 
be 5.99±1.47 mm and 8.18±1.69 mm of the le� knee joint 
respec�vely as shown in table 1. Hence, it was concluded 
that the lateral joint space width was greater than the 
medial joint space width in both knee joints. 

Table 1: Descrip�ve sta�s�cs of knee joint space width in 
millimeter 
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Table 2: Descrip�ve sta�s�cs of knee joint space width of 
male and female in millimeter 

For right knee joint, the mean values of joint space width 
were 6.37±1.58 mm on medial side and 8.21±1.67 mm on 
lateral side among males. Similarly, the mean values for 
these spaces were found to be 5.89±1.53 mm on medial side 
and 7.66±1.62 mm on lateral side among females. It was 
also observed that the mean values for the medial and 
lateral joint space widths were found to be higher among 
males than that of females popula�on. But there were 
significant gender differences only in medial joint space 
width as shown in table 2.

For le� knee joint, the mean values of joint space width 
were 6.24±1.56 mm on medial side and 8.33±1.64 mm on 
lateral side among male. Similarly, the mean values for 
these spaces were found to be 5.79±1.37 mm on medial side 
and 8.06±1.72 mm on lateral side among females. It was 
also concluded that all the mean values for space widths 
were found to be significantly higher among male than that 
of female popula�on on medial side of right knee joint as 
illustrated in table 2.

It was observed that all the mean values for joint space 
widths were sta�s�cally insignificant differences between 
different age groups except right medial joint space where it 
was found to be significant. Hence, it was found to be 
reasonably constant with increasing age among studied 
popula�on as shown in table 3 and figure 2.

Table 3: Knee joint space widths according to age group in 
millimeter 

Note: rMJS =Right Medial Joint Space, rLJS= Right Lateral Joint 
Space, lMJS=Le� Medial Joint Space, lLJS=Le� Lateral Joint Space

Figure 2: Bar chart showing age group wise knee joint space 
widths

DISCUSSION

An osteoarthri�s is the more common joint disorder at knee 
15joint which is a leading cause of knee joint space narrowing.  

The progression of osteoarthri�s is unpredictable in most 
pa�ents and the progression of joint space narrowing differs 

10 greatly between pa�ents.  However, the rapidity of the joint 
space narrowing eventually has been shown to be 

16associated with increasing of pain and disability.  

The evalua�on of osteoarthri�s is regularly based on 
examina�on of pain and func�onal disability. Neither of 
these clinical criteria is strongly correlated with the anatomical 
progression of the disease. However, there is a need of 
perfect technique for assessing the progression of joint 
damage in view of the development of disease modifying 

14 drugs in osteoarthri�s. The progression of joint space 
narrowing is considered to be the best available marker of 
disease progression, provided that an accurate method of 

13evalua�on is available.  The measurement of joint space 
width has become the standard tool for the assessment of 

2knee joint space narrowing.  Conven�onal X-rays are 
considered to be sufficient for evalua�on of the progression 

17of osteoarthri�s.

The present study observed that the mean values for medial 
joint space was lesser than that of the lateral joint space in 
both genders. In agreement with the present study, another 

18study also showed the similar findings.  The difference 
could be explained with the fact that the lateral �bio-

3,4femoral car�lage is thicker than that of the medial.  It has 
been reported that the medial compartment is more 
effec�ve in documen�ng the progression of osteoarthri�s in 
pa�ents with disease and that the lateral compartment is 

19less sensi�ve to change.  A study claimed that the lower 
sensi�vity of lateral space narrowing is due to the lower 
propor�on of compressive force supported by lateral part 

20compared to medial part.

The study showed significant difference in medial joint 
space width among males and females. A study reported 
that the mean values of medial joint space for males were 
found to be significantly wider than the mean values for 

12females which is in accordance with the present study.  
However another study revealed that the mean values of  
joint space for males were found to be slightly wider than 
females, but this difference was not sta�s�cally significant 

15which is different from the present study.  Hence, these 
values would be allowed for local use of the uniform 
reference values for both genders. This difference could be 
related to differences in the study design and possible 
characteris�cs of study subjects. In the present study, the 
plain radiographs were taken in erect posi�on while other 
study used radiographs that were obtained in the supine 
posi�on for knee joint space width measurements. 

In the present study, it was also observed that there was no 
any increase/decrease in joint space width with increasing 
age of an individual. A similar study also reported that there 
was somewhat constant joint space width with increasing 

12 age.  Likewise, a study conducted among healthy individuals 
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between 40 and 75 years of age reported that the mean 
values for joint space width were not decreased with 

21increasing decade of life.  However, the knee joint space 
width was ini�ally increased with advancing age up to 34 
years, then there was a progressive decrease with 

15 increasing age par�cularly in the medial compartments. A 
study also reported decrease in joint space width and 
car�lage thickness with increasing which is inconsistent 

22with this study.

On the other hand, another cross-sec�onal study showed 
no significant reduc�on in joint space width among healthy 

21individuals with aging.  It provided evidence that 
osteoarthri�s is a specific process and not an inevitable part 
of aging. In that study, joint space width was measured by 
metered calipers, a manual method of measurement that 
may not be sensi�ve enough to detect changes. In a study, it 
was observed that the descrip�ve sta�s�cs do not appear to 
show any differences in mean values for joint space width 
between decades in either males or females which is in 

12 agreement with the present study. It is well established 
23that age is a strong risk factor for knee osteoarthri�s.  Its 

incidence and prevalence increased 2-10 folds from age 30-
2465 years and increased further therea�er.

Generally, the incidence of osteoarthri�s is low below the 
age of 50 years and high a�er the age of 50 years. It was also 
considered that the incidence of osteoarthri�s was more 
prevalent among males before the age of 50 years and 
among females a�er the age of 50 years. This may be due to 
the sex differences in car�lage volumes is a poten�al 

25explana�on for sex varia�on in incidence.

Although the incidence of osteoarthri�s is recorded high 
with increasing age, the condi�on is not a normal part of 
ageing process. With ageing, the ar�cular car�lage shows 
localized fibrilla�on and matrix with decreased water content, 
resul�ng in loss of car�lage shock absorbing property. 
Whereas in osteoarthri�s the ar�cular car�lage shows 
fibrilla�on, fragmenta�on and loss of car�lage thickness 
such as osteophytes subchondral sclerosis, subchondral 

7 cysts and forma�on of fibro-car�lagenous �ssue repair.
Moreover, a study claimed that osteoarthri�c changes are 
not directly linked with advanced aging. But these changes 

may be occurred when associated with certain precipita�ng 
factors such as abnormal stresses, abnormal shape of the 
bones of the joint, muscle weakness or neurological deficit 

26or dysfunc�on.

CONCLUSION

The present study showed that all the individuals have larger 
lateral knee joint spaces than medial knee joint spaces. Male 
had slightly larger knee joint spaces than female. There was 
no reduc�on in the knee joint space with increasing age. The 
accurate knowledge of knee joint space may be used in 
diagnosis and treatment of knee car�lage diseases. It could 
also establish normal reference values of knee joint space 
width which may help in further research ac�vi�es. 

RECOMMENDATIONS

This study recommends an increase in sample size and 
conduct in other parts of country to generalize the results for 
Nepalese popula�on.

LIMITATIONS OF THE STUDY 

It was conducted only in individuals with normal knee joint 
configura�on with an age group of 20-69 yrs. There is a need 
for evalua�on of knee joint space width in children and knee 
car�lage diseases. 
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