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ABSTRACT 
 

Background: Many imaging technologies used to diagnose TMJ pathologies. MRI, corrected TM tomography, 

transcranial radiograph, OPG, and Cone beam computed tomography (CBCT) are used to view TMJ.  For many 
years CT scans had an good impact on TMJ imaging but high radiation dose, equipment size and cost had limited 
the use of CT scan. Low cost and variable dose of radiation and three dimensional scan favor the use of CBCT for 
TMJ imaging. 
Aim: To derive data which might provide a baseline regarding optimum joint space as a diagnostic tool for early 

detection of TMD’s involving loss of joint space or leading to asymmetrical joint space.  
Methods: The study included 62 patients (41 were males and 21 were females, having age of 30-60 years) 

having no temporomandibular joint symptoms clinically. .Their temporomandibular joints had optimum functioning 
with the all functional jaw movements coincident with maximum intercuspation. Temporomandibular joint space 
distances between the condyle and glenoid fossae were measured at the medial, central and lateral positions in 
coronal plane.  
Results: Analysis showed the measurement of coronal medial surface (CMS), coronal central surface(CCS), 

coronal lateral surface (CLS) in males are 1.7mm, 2.5mm and 1.8mm.  
Conclusions: CBCT is a reliable tool for assessment of Temporomandibular anatomy and space. Study of normal 

anatomy will help in diagnosis of temporomandibular joint disorders. 
Keywords:   Cone-beam-computed tomography, Condyle, Coronal space, Temporomandibular joint 

 

INTRODUCTION 
 

Temporomandibular joint suffers from different complex 
disorders in which muscles, bone and soft tissue of 
temporomandibular joint (TMJ) become affected.1, 2 

Temporomandibular joint disorders (TMD) are included in 
musculoskeletal diseases. TMD are main source of non 
odontogenic pain in orofacial region.3 Patients of any age 
can be affected by temporomandibular oint disorder. 
Different studies stated that prevalence of TMD was 6 to 
68% in different region of the world4, 5.  

Discomfort on chewing, pain in periauricular area, 
clicking sound on opening and closing of mandible, limited 
mouth opening, mandibular deviation on closing and 
opening of mouth, headache and tenderness of muscles of 
mastication are common symptoms of TMD1,6,7. Decreased 
intra-articular space frequently leads to compression of 
retrodiscal tissues and alteration of the positioning of the 
articular disc, which can cause pain and inflammation8-12. 

TMJ pathologies are very difficult to diagnose on the 
normal radiographs13-15. Adjacent tissues overlapping and 
bony superimposition can distort TMJ image on the 
conventional radiographs16. Many imaging technologies 
used to diagnose TMJ pathologies. MRI, corrected TM  
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tomography, transcranial radiograph, OPG, and Cone 
beam computed tomography (CBCT) are used to view 
TMJ.  For many years CT scans had an good impact on 
TMJ imaging but high radiation dose, equipment size and 
cost had limited the use of CT scan. Low cost and variable 
dose of radiation and three dimensional scan favor the use 
of CBCT for TMJ imaging17. 

Ikeda K reported the position of condyle by calculating 
the relative space between glenoid fossa and condyle. He 
meassured the central, medial, and lateral joint spaces in 
coronal plane as, 2.7 ± 0.5 mm, 2.4 ± 0.5 mm and 1.8 ± 0.4 
mm respectively. 18 The aim of our study is to evaluate the 
joint space between glenoid fossa and condyle in Pakistani 
population having no signs and symptoms of TMJ disorder. 
Objective of this study is to derive data which might provide 
a baseline regarding optimum joint space as a diagnostic 
tool for early detection of TMD’s involving loss of joint 
space or leading to asymmetrical joint space. 
 

MATERIALS AND METHODS 
 

The study involved CBCT images from 62 asymptomatic 
patients (age 30 to 60 years) with optimal joints. Written 
consent for inclusion in the study was obtained from each 
patient. Patients included having no history of TMD, 
painless TMJ, no trismus and no clicking sounds on 
opening and closing of mouth. Previously TMJ or 
mandibular operated patients were excluded. In the coronal 
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image,the medio lateral width of the condyle was divided 
into sextants. The mid-point of the total width was projected 
to the surface of the condyle along a line perpendicular to 
the true horizontal line(THL) and designated as the coronal 
central point (CC). Similarly, the points on the condylar 
surface derived from lines perpendicular to the THL 
extending from the junction of the medial first and second 
sextants and those of the lateral first and second sextants 
were designated as coronal medialpoint (CM) and coronal 
lateral point (CL), respectively. The shortest distances from 
CM, CC, and CL to the fossa were measured and termed 
as coronal medial space (CMS), coronal central 
space(CCS),and coronal lateral space(CLS). Mean of 
CMS, CCS and CMS was taken and ratio of CCS to CMS 
and CLS was taken. 
 

RESULTS 
 

Out of the 122 subjects included in the study, 61 were 
males and 61 females. Table 1 showed the measurement 
of CMS, CCS, CLS in males and females. Table 2 showed 
the CMS, CCS, CLS in different age groups. 
 
Table 1: Gender distribution 

 Gender N Mean SD 

Coronal medial 
space 

Male 41 1.751 .7225 

Female 21 1.643 .7769 

Coronal central 
space 

Male 41 2.595 .8145 

Female 21 2.267 1.1556 

Coronal lateral 
space 

Male 41 1.873 .6201 

Female 21 1.776 .6580 

 
Table 2: Age distribution 

 Age Group N Mean SD 

Coronal 
medial space 

44 years and less 26 1.638 .6236 

45 years and 
greater 

36 1.769 .8130 

Coronal 
central 
space 

44 years and less 26 2.362 .9445 

45 years and 
greater 

36 2.572 .9528 

Coronal 
lateral space 

45 years and less 26 1.712 .6778 

45 years & 
greater 

36 1.933 .5841 

 

DISCUSSION 
 

Temporomandibular disorder is a general term used for a 
heterogenous group of psychosocial and physiological 
disorders associated with TMJ and related musculature2. 
Multiple radiographic imaging methods are invented to 
assess TMJ associated degenerative bony changes. In all 
these radiographic methods, CBCT is accurate for 
visualizing bone changes in TMJ. Thus CBCT was the 
radiographic method used in this study 4. In many studies 
condylar position was assessed by measuring distance 
between condylar head and glenoid fossae in sagittal plane 
on CBCT. Positions of the condyle was described by terms 
Anterior, Concentric and Posterior19. Mean anterior space 
(AS) measured was 1.3mm ± 0.2mm, superior space (SS) 
was 2.5mm± 0.5mm and posterior space(PS) was 2.1mm ± 
0.3mm. Ratio of AS to SS to PS was 1.0 to 1.9 to 1.6 
20.Solberg et al studied autopsied TMJ’s of young adults. 
He found that disc displacement was mostly antero 
medial.21 

Solberg et al21 stated that disc displacement was 
occurred in anteromedial direction. It was suggested that 
medial or latreral disc displacement cannot be projected on 
anterioposterior arthograph imaging. Haiter-Neto studied 
that displacement of disc vary in three directions22. 
Positional and morphological changes of condyle cannot be 
accurately diagnosed in a single direction that is why 
present study was conducted to evaluate spatial 
relationship of condyle and glenoid fossa spatial in axial 
and coronal directions in add to sagittal plane. CT scan 
was used in many studies in order to study TMJ.23 Large 
slices of CT scan produce hindress to study condylar head 
of TMJ. CT scan cannot produce the image of the joint 
when it is intercuspal position. According to current study 
joint space in axial and coronal direction is not significantly 
different between both genders which had resemblance 
with the result of other studies23.  

Current study stated that coronal lateral space cornal 
medial space and coronal central space were 1.8, 1.7 and 
2.5 respectively in males and females had 1.7, 1.6, and 2.2 
respectively. These results showed that there was no 
statistically difference in normal joint spaces of males and 
females. In the study of Japan it was confirmed that no 
statistically difference was found between male and female 
joint space. Japanese study stated that coronal lateral 
space (CLS), coronal medial space (CMS) and coronal 
central space(CCS) were 1.8mm, 2.5mm, and 2.1mm 
respectively23. 

Hansson et al concluded that CLS, CMS and CCS 
were 1.9mm. 2.3mm and 2.8mm.31 These studies showed 
that space is smaller laterally than in medial and central 
part of the joint. In neonates TMJ has uniform space 
mediolaterally but with increasing age joint space is 
reduced in medial and lateral part of the joint due to 
functional loading23. Ikeda et al studied that coronal lateral 
space (CLS), coronal medial space (CMS) and coronal 
central space (CCS) were 1.8mm, 2.3mm and 2.6mm 
respectively and also found that no statistically difference 
was found between both genders23. 

When joint space was measured between different 
age groups, it was found that difference was found 
between two age groups; more than 44 and less than 44 
years. CLS, CMS and CCS were 1.7, 1.6 and 2.3 in 44 
years age group while this space increased to 1.9, 1.7 and 
2.5 respectively in 45 or more years age group. This 
difference was found due to progressive bone resorption 
due to age21 22,23 
 

CONCLUSION 
 

CBCT is a reliable tool for assessment of 
Temporomandibular anatomy and space. Study of normal 
anatomy will help in diagnosis of temporomandibular joint 
disorders. 
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