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ABSTRACT 

Objective: The aim of this study was to evaluate the efficacy of digital panoramic radiographs using the JLA view pro-
gram in cases of rheumatoid arthritis and compare them to CT scans of the patients. Methods: 40 patients with known 
condition of RA and clinical symptoms in the TMJ were selected for the study. Radiological evaluation included a 
panoramic radiograph of the TMJs that was taken and a computer tomography of the joints. In the panoramic radio-
graphs taken, isolation of the TMJs was done using the JLA view program, while in the CT scans of the patients, all 
scans were taken with closed mouth, with a distance of 0.5 mm per slice. The parameters examined were: 1) bony 
changes of the condyle; 2) the position of the condyle in the mandibular fossa; 3) the joint space; 4) bony changes of 
mandibular fossa. Results: There were no statistically significant differences found between the two observers or be-
tween the two joints of the same patient [right and left] on the panoramic radiographs. For the case of CT scans there 
were significant differences between the joint space of right and left joints, while in the ANOVA performed differences 
were found for the evaluation of the bony changes of the condyle. Conclusion: There were no significant differences 
between the two radiographic methods selected and therefore when a proper simple radiograph is taken and well evalu-
ated, the conclusions drawn from it are well based and there is no need for further examinations. 
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1. Introduction 

The temporomandibular joint [TMJ] is one the most fre-
quently involved small joints of the skeleton in the case 
of inflammatory diseases, the most frequent of which is 
rheumatoid arthritis [1]. The radiographic involvement of 
the TMJ in inflammatory conditions has been studied and 
reported by many laboratories [1-5]. 

The lately introduced digital panoramic radiographs 
have not however been studied for the condition, though 
the efficacy of digital radiographs in other joints in-
volved in the disease is not doubted anymore. The low 
radiation dose and the increased details of the radio-
graphs plus the ability to manipulate the radiograph taken 
are the major advantages of digital radiographs. 

Since the beginning of the description and classifica-
tion of the TMJ syndrome by Costen in 1934 there has 
been no full clinical description of the condition until the 
80’s where Weinberg [3] first mentions the etiology and 

the need for a thorough and complete knowledge of the 
TMJ. Similar reports have been made by Laskin [1] 
where the author mentions the difficulty in classifying 
the condition since it has numerous causes but one clini-
cal expression. In more recent studies the TMJ syndrome 
is always mentioned with the cause of the condition. 

One can therefore state that though the temporoman-
dibular joint is a frequently involved joint in rheumatoid 
arthritis, there has been little research on whether the 
conventional radiographic techniques are adequate for 
the joint’s evaluation. In this paper an attempt to com-
pare conventional imaging techniques to CT scans is 
made. 

2. Materials and Methods 

40 patients of known rheumatoid arthritis have been in-
cluded in the study. The patients were of ages 19 - 57 and 
had no other condition that could cause TMJ dysfunction 
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(e.g. dentures, missing teeth, trismus, malocclusion etc.). 
They were selected among a number of 85 patients of 
rheumatoid arthritis and were carefully examined so that 
the disease would be active at the TMJ upon the exami-
nation (trigger points to muscles, clicking sounds etc.). 
Therefore the 40 patients selected were patients with RA 
that presented TMJ dysfunction syndrome. They were 
asked to take a digital panoramic radiograph of the TMJ 
(Joint Limitation Program) (Figure 1) and then a CT 
scan of the joint (Figure 2). 

The panoramic radiographs were taken using the PM 
2002 CC Ρrοline orthopantomogram by Planmeka (PM 
2002 CC Proline Panoramic X-Ray Unit, Planmeca Co. 
Helsinki, Finland) where the JLA program was applied 
(Joint limitation program). The CT scans were also per-
formed the same way. All exams were performed with 
the patients mouth closed. Sections of 0, 5 or 1 mm were 
selected to have homogeneity in all the exams and the 
viewing of the radiographs were performed. The radio-
graphs taken were viewed by two expert Oral Surgeons 
and one Dentomaxillofacial Radiology expert who su-
pervised the procedure prior to the analysis of the results. 

The observers viewed the radiographs in random order 
and under identical conditions [dark room with ambient 
background light]. They were then asked to evaluate the 
condition of the joint based on points that could be 
 

 

Figure 1. Panoramic radiograph using the Joint Limitation 
Program with open and closed mouth. They cystic lesions 
are prominent and easily identified. 
 

 

Figure 2. CT section of the same patient showing the cyst 
shaped erosions on the condylar head. 

viewed on the radiographs. Both right and left joint were 
viewed separately since the involvement of one joint 
does not necessarily mean involvement of the other joint. 

The observers were asked to evaluate: 1) Bony changes 
of the condyle (flattening, erosion, osteophytes, sclerosis, 
resorption); 2) The position of the condyle in the man-
dibular fossa (anterior, concentric, posterior); 3) The joint 
space (increased, normal, reduced); 4) Bony changes of 
mandibular fossa [erosion, sclerosis, resorption, normal]. 
All images, both panoramic radiographs and the CT 
scans of the patients were examined for the above para- 
meters by the observers. 

3. Results 

There was comparison made between the right and left 
joints of the patients and no statistically significant dif-
ferences were found for the cases of panoramic radio-
graphs (p value: 0.3836). For the case of CT scans there 
were significant differences between the joint space of 
right and left joints (p value: 0.1794), while in the 
ANOVA performed differences were found for the eva- 
luation of the bony changes of the condyle (p value: 
0.0153). 

No statistical differences were found between right 
and left joints of the same patients for the case of pano-
ramic radiographs while statistical significant differences 
were found between right and left joints for the case of 
the articular space and its size estimate (p value: 0.3026) 
which is partly expected since the articular space de-
pends on the joints’ elements and the two joints are com-
pletely independent. 

Besides the initial descriptive statistics ANOVA was 
performed for each of the four areas of interest on the 
radiographs and the following results were obtained. 

Statistical significant differences were measured be-
tween CT scans and panoramic radiographs for the 1st 
feature of the joint, meaning the condylar head and the 
lesions that appear on it. No statistical significant differ-
ences were found for the other three parts of the joint 
measured articular space, condylar head’s position and 
temporal articular surface. The differences found for the 
condylar head between the two radiographic techniques 
measured are observed in Table 1. 
 

Table 1. ANOVA table for A. 

 P value Power 

Type 0.0003 0.971 

Position 0.4143 0.123 

Type + Position 0.6829 0.069 
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Due to the difference of the measurements for the 
condylar head evaluation there were differences found in 
the overall estimate of the joint as is observed in Table 2. 

Due to the differences in the numbers given by the 
observers in order to evaluate the four different parts of 
the joint involved in RA Principal Component Analysis 
was performed. The PCA is a statistical technique that 
bears into account the gravity of each of the variables 
selected in the total result thus giving us more accurate 
results considering that each joint segment is of equal 
significance [as is assumed]. The results for the PCA was 
0.882 (Table 3), proving that when each feature of the 
joint is equally valued there are no statistical significant 
differences between the two radiographic techniques se- 
lected. 

Therefore the results obtained could be summarized to 
the following. There were no statistical significant dif-
ferences between the two observers since a consensus 
decision was reached. There were differences between 
the two imaging modalities for the first of the four 
viewed features of the TMJ, the condylar head and its 
lesions. However the PCA which considers the impor-
tance of each independent variable, no statistical signifi-
cant differences were measured between the two meth-
ods. 

4. Discussion 

The purpose of the current study was to subjectively 
study the radiographic findings in patient with TMJ syn-
drome that had a known history of rheumatoid arthritis. 
More specifically an attempt to correlate the radiographic 
findings according to the radiographic technique used 
and to measure the efficacy of conventional plain radio-
graphs [panoramic] when compared to high specificity 
CT. 
 

Table 2. ANOVA table for total. 

 P value Power 

Type 0.0351 0.556 

Position 0.1028 0.354 

Type + Posi-
tion 

0.5190 0.098 

 
Table 3. Wilcoxon Signed Rank Test for condylar position 
between panoramic and CT scans. 

#0 Differences 0 

#Ties 1 

Z value −0.148 

P value 0.8825 

The first thorough radiographic analysis of the TMJ in 
cases of rheumatoid arthritis has been made by Worth in 
1963 [4] though initial mention of the condition was in 
1951 by Steinhardt [5] and Fiumicelli [6]. Since then 
there have been numerous studies involving the TMJ and 
rheumatoid arthritis. Tabeling and Dolwick 1985 [7] men- 
tion that 50% of the RA patients studied had TMJ prob- 
lems. In 1987 a more thorough description of the clinical 
symptoms of the TMJ in patients with RA was made by 
Braunwald, Isselbacher και Petersdorf [8] where the ra-
diological symptoms are well described. 

In the present study a clinical examination protocol 
used by the Dental Faculty [altered Helkimo] was used to 
determine the patients to be included in the study. Pa-
tients with a known RA history showed a higher TMJ 
syndrome condition (40 out of 85) than the patients not 
included in the study (45 of the initial 85). Similar results 
have been presented in numerous studies [9-16]. 

In previous studies the frequency of TMJ involvement 
in RA varies from 2% to 98% [17]. In the majority of 
reports though 40% to 50% of all RA patients presents 
some clinical involvement of the TMJ [18-20]. This re-
sult is in agreement with the results from the present stu- 
dy since from the initial number of patients 40 fulfilled 
all the criteria to be included in the study. 

For the radiographic implications of the condition 
most authors agree to a percentage of about 60% invol- 
vement for CT scans in the case of known RA of the pa-
tients ranging from 50% to 80% [7,21]. There is agree-
ment that the radiographic findings of the patients are not 
as visible in the initial stages of the condition while the 
primary lesions are the erosions the anterior and inner 
condylar surface. The initial lesions are not as visible in 
panoramic radiographs [22,23]. However in the present 
study in the cases of involvement of the TMJ for lesions 
that are not extended [erosions and osteophytes, there 
were no significant statistical differences between the 
two methods This is in agreement with the number of 
authors that claim that the Joint Limitation Program [JLA 
view] is more useful in the patients classification and as 
markers for the joints inflammatory condition [24,25]. 
What should be noted here is that in the present study a 
large number of patients with active RA of the TMJ were 
not included in the study for other reasons such as occlu-
sal problems, trismus and other conditions. If all active 
RA patients were included, the percentile of patients 
having radiographic findings could be significantly high- 
er. 

Regarding the comparison of the two different tech-
niques, though there were differences between the iso-
lated findings of both techniques [condylar head] there 
were no statistical significant differences overall in the 
joints. The reason for this is that the condylar head im-
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aging is significantly different in imaging between the 
two methods [panoramic and CT] due to the large num-
ber of anatomical elements that superimpose it in pano-
ramic radiographs [26,27]. Also CT scans are known to 
have a larger specificity in small size lesions [28-31]. 
However it is of great value that overall there were no 
differences between the two techniques which could 
partly prove the importance of a detailed initial radio-
graphic examination that could not mean large radiation 
doses as is the case of CT. 

Conclusively we can say that there is increased invol- 
vement of the TMJ in the patients with RA. The in-
volvement is visible in simple radiographs such as digital 
panoramic radiographs if they are properly taken though 
CT scans do tend to have a higher specificity and detail 
in the case of initial lesions. In the present study there 
were no significant differences found between the two 
radiographic methods selected for both joints, and there-
fore when a proper simple radiograph is taken and well 
evaluated, the conclusions drawn from it are well based 
and there is no need for further examinations. 
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