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Role of CT Scan in Early Diagnosis of Temporomandibular 
Joint Injury in Patients with Rheumatoid Arthritis
Samia M AL-shaer

Ab s t r ac t v n​
Aims and objectives: Early detection of rheumatoid injury in the temporomandibular joint using CT, which accurately detects bone changes 
before the clinical symptoms start appearing to protect the joint from irreversible damage, and the correlation of those radiological changes 
with the duration of rheumatoid arthritis disease.
Materials and methods: It included 45 people aged 27–74 years who reviewed the internal medicine and rheumatology clinics at Al-Mouwasat 
Hospital during 2016–2018 and are affected with rheumatoid arthritis according to the criteria American College of Arthritis (ACR) European 
League against Rheumatism (EULAR) 2010 criteria. The informed consent of the patient and the approval of the Scientific Research Council 
were obtained to conduct the research.
Results: Computed tomography revealed the radiological changes in the left and right side, respectively, in terms of p value <0.05: (1) Erosion of 
condyle (42.22–53.34%). (2) Decreased in the joint space (53.33–60.00%). (3) Mandibular subchondral cysts in both sides (77.14%). (4) Erosion of 
the articular fossa (48.89–57.78%). (5) Flattening of condyle (46.67–55.55%). (6) Effusion (2.22–4.44%). (7) Bone marrow edema (26.67–40.00%). 
(8) Subchondral sclerosis (60.00–73.33%).
Conclusion and clinical significance: The occurrence of bone damage in the condyle and articular fossa of the temporomandibular joint despite 
the fact that the sample members have no clinical complaint indicates the ability of CT scan of early and accurate disclosure of rheumatoid 
injury in the temporomandibular joint.
Keywords: Computed tomography, Rheumatoid arthritis, Temporomandibular joint MRI.
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In t r o d u c t i o n​
Temporomandibular joint (TMJ) is considered one of the most 
important and used joints in humans. It works continuously—even 
if a person stops eating and talking—the physiological swallowing 
process continues all day long.

However, this vital and significant joint is exposed to many 
diseases directly or as a result of different diseases that affect the 
person, and then their effects are transmitted to it such as gout, 
lupus erythematosus, diabetes, and osteoporosis. Among the 
serious diseases that affect the TMJ is rheumatoid arthritis (RA); 
it is a very severe, chronic, inflammatory disease, disfiguring and 
damaging to the joints. It is also a systemic disease that affects the 
entire body and not just a localized disease to the joints but rather 
a life-threatening disease that leads to shortening the lifespan for 
3–18 years and leads to complete deficiency in about 50% of the 
patients 10 years after the disease starts and to full disability after 
20 years in 90% of the patients.1–4

Doctors are usually concerned with all body joints in 
rheumatoid disease patients and usually disregard the evaluation 
of the TMJ, which is also affected with RA. Several studies have 
shown that approximately 50–75% of patients with RA are found 
to have a following TMJ injury.5,6

Also, the injury can be silent, or it could be the only joint 
affected with RA.7,8 Rheumatoid arthritis has symptoms and health 
complications that also affect the quality of life for the individual, 
but when the patient reaches the stage of the clinical complaint 
of TMJ pain, click, and swelling in front of the ear in addition to 
morning stiffness, the RA is in a late stage, the treatment is difficult, 
and the damage in the TMJ segments is irreversible.9 Although 
multiple radiographic diagnostics are used in evaluating the TMJ, 

there are several ways to evaluate the TMJ by different radiological 
methods such as panoramic radiology,10 transcranial projection,11 
echography,12 and magnetic resonance imaging (MRI).13–15 The use 
of computed tomography (CT) in diagnosing the TMJ disorders 
returns to the late 1980s.16,17 Computed tomography provides 
great image details about TMJ’s bone deformities such as fractures, 
bone tumors, and bone pathological changes. As the two joints are 
combined together in one picture on a computer, this enhances the 
accuracy of diagnosing the disorders of the TMJ.18 Therefore, in this 
research, bone changes in the TMJ were studied using CT (helical 
or spiral), which is considered one of the available techniques that 
provide high-resolution imaging. It was known in the early 1900s 
and used the slip-ring technology. The scan time was decreased to 
several seconds, the radiation dose was reduced to about 75%, and 
the data from spiral allowed for 3D reconstruction.19 It is provided 
with specialized programs for assessing bone density and thus 
digitally assessing bone quality (quantify of bone quality).20

This radiological study using CT aims to investigate the 
radiographic changes that affect the TMJ in patients with RA early 
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and accurately before the clinical complaint begins to protect the 
joint from irreversible bone damage and study the correlation 
between those radiological changes and the duration of RA injury.

Mat e r ia  l s a n d Me t h o d s​
Cross-sectional and analytical study and observational study of 
patients who reviewed the internal medicine and rheumatology 
clinics at Al-Mouwasat University Hospital during January (2016) 
to April (2018).

Inclusion Criteria
Patients who were reviewed at the rheumatology clinic at the Al 
Mouwasat Hospital who had general diagnosis of RA over the age 
of 18 and whose conditions met the new standards established 
in 2010 by the American College of Arthritis (ACR) and European 
Association for Rheumatology (EULAR) were examined.21

Their medical history and medications were taken. Clinical 
examination of the mouth and jaws was done. We excluded the 
patients with the following clinical symptoms, which are considered 
clinical criteria for the progressive disease: swelling around the joint, 
pain, tenderness on pressure, and morning stiffness of the joint that 
lasts for more than 10 minutes.22

We also excluded the patients who had conservations about 
the radiographic procedure (pregnancy, previous radiological 
treatments, etc.) and also those who have metal objects in their 
body (artificial joint, artificial valve, prostheses, etc.).

Patients who had other diseases that affect the joints’ 
(ankylosing spondylitis, diabetes, osteoporosis, etc.). Furthermore, 
patients with joint disorders (articular disk displacement) or 
previous injures such as (trauma, fractures, etc.) were excluded.

We had 67 patients who met the inclusion criteria. We randomly 
selected 50 of them, and 3 of those patients dropped out of 
the study for personal causes and 2 were excluded due to the 
development of an obvious clinical complaint, so the sample of the 
study became 45 patients. The study sample individuals ranged in 
age from 27 to 74 years, with a mean of (48.45 ± 14.92) years.

Treatment of each case was determined by the rheumatologist 
according to each patient history and case. This study is not about 
the treatment of each patient and the effect of the treatment used 
on their case.

Informed consent of the patients was obtained. Ethical approval 
for the research was obtained from the University’s Scientific 
Research Council.

Radiographic Examination for the TMJ
Ninety TMJs for 45 patients participating in the study were studied 
using a high-resolution computed spiral tomography (HRCT) (Astein 
VF, Toshiba, and Japanese), located in the Radiological Division of Al 
Mouwasat Hospital by conducting thin axial and coronal sections 
(2 mm),23 without contrast, using closed mouth position. Since 
we excluded every patient who had articular disk displacement 
or clicking, we did not perform the dynamic study nor a study of 
articular disc status.

Radiographs were read by the researcher and radiologist at the 
Al Mouwasat Hospital. It was re-evaluated again after two weeks, 
also in some cases that were not conclusive for a radial variable, 
these cases were reviewed by a third radiologist. The radiologists 
would examine the CT scans without any personal details about 
the patients. The author and a radiologist examined the CT scans, 
and in cases of doubt, opinion from a third radiologist was taken.

The following radiological changes were studied at level p value 
<0.05 and were shown by CT scan (Table 1):
•	 Erosion of condyle
•	 Decrease in the joint space
•	 Mandibular subchondral cysts
•	 Erosion of the articular
•	 Flattening of condyle.

Table 1: Definition of CT pathological lesions in rheumatoid arthritis

Radiological changes Description
1. Erosion of condyle Bone damage appears 

radiologically as a focal area, 
where the density decreases at 
the cortical edge of the articular 
surface of the mandible and the 
subchondral region as shown in 
Figure 1A.24

2. Decreased in the joint space The articular distance is the 
distance between the maxillary 
condyle and the pelvic cavity 
and is approximately 2 mm in 
the normal state as shown in 
Figure 1B.25

3. Mandibular subchondral cysts Subchondral bone cysts are 
sacs of fluid that form inside a 
person’s joints. The cysts occur in 
the subchondral bone, the layer 
of bone just under the cartilage 
(Fig. 2A).26

4. Erosion of the articular fossa Bone erosion A sharply margin 
lesion with correct juxta-
articular location and typical 
signal changes, with visibility in 
2 planes and cortical break in at 
least one plane (Fig. 2B).27

5. Flattening of the condyle In general, the mandibular 
condyle is convex at the frontal 
plane and extremely convex in 
the sagittal plane, but the bone 
around it flattens, deviating 
it from the convex shape and 
becoming flat due to chronic 
inflammatory bones diseases 
(Fig. 3A).28

6. Effusion Joint effusion represents an 
abnormally large accumulation 
of intra-articular fluid and is 
commonly seen in symptomatic 
patients. A small amount 
of joint fluid can be seen 
in asymptomatic patients 
(Fig. 3B).29

7. Bone marrow edema Bone edema: A lesion within 
the trabecular bone with 
ill-defined margins and signal 
characteristics of increased water 
content (Fig. 4A).27

8. Subchondral sclerosis It appears as a high-density 
region on radiography. 
Subcutaneous sclerosis may be 
caused by bone diseases, such 
as osteoporosis and rheumatoid 
arthritis, as shown in Figure 4B.30
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Figs 1A and B: (A) Coronal computed tomography (CT) scan showing erosion of condyle in temporomandibular joint (TMJ) on both sides; (B) 
Coronal CT scan showing reduction in joint space in TMJ on both sides

Figs 2A and B: (A) Coronal computed tomography (CT) scan showing mandibular subchondral cysts in temporomandibular joint (TMJ) on both 
sides; (B) Coronal CT scan showing erosion of the articular fossa in TMJ on the left side

Figs 3A and B: (A) Coronal computed tomography (CT) scan showing flattening of condyle in temporomandibular joint (TMJ) on both sides; (B) 
Coronal CT scan (soft tissues window) showing effusion in TMJ on both sides
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•	 Effusion
•	 Bone marrow edema
•	 Subchondral sclerosis.

Statistical Study
Statistical analysis was performed using Microsoft Excel, where 
the mean and standard deviation of the studied variables were 
calculated, the variables were compared using the Chi-square 
test at p value ≤ 0.05, and the data were processed using the 
SPSS.20

Re s u lts​
Description of the Study Sample
The sample of the study was divided into males and females as 
shown in Table 2 in different ratios, where the percentage of the 
male study sample reached 17.78% compared to 82.22% females. 
The age of the study sample ranged from 27 to 74 years, with 
an average of 48.45 ± 14.92 years. The duration of RA disease 
ranged from 1 to 25 years in the individuals of the sample as 
shown in Table 3 with a mean duration of disease 10 ± 6.752 
years. The percentage of those affected for less than 5 years 
was 28.75%, and those who were affected between 5 years and 
10 years was 31.43%, compared to 40.0% who were affected for 
more than 10 years.

The patients were distributed into the following age-groups: 
those aged younger than 40 (28.89%), those aged 40–60 years 
(42.22%), and those aged older than 60 years (28.89%), which was 
concurrent with a similar study.24

Results of the Radiological Study
Table 4 shows the relative distribution of radiological changes 
revealed by CT scan of the TMJ.

•	 Erosion of condyle (42.22–53.34%).
•	 Decreased in the joint space (53.33–60.00%).
•	 Mandibular subchondral cysts in both sides (77.14%).
•	 Erosion of the articular fossa (48.89–57.78%).
•	 Flattening of condyle (46.67–55.55%).
•	 Effusion (2.22–4.44%).

•	 Bone marrow edema (26.67–40.00%).
•	 Subchondral sclerosis (60.00–73.33%).

The most frequently found changes were mandibular 
subchondral cysts, subchondral sclerosis, flattening of condyle, and 
decreased joint space. the less frequent changes included effusion 
and bone marrow edema. Almost half of the patients had condyle 
and articular fossa erosion.

Results of the Correlation between Radiological 
Changes and the Chronicity of the Disease
Table 5 shows the results of Chi-square test for the correlation 
between the scanning method and the duration for RA disease 
in which p value was >0.05 on the left side (0.16) and on the right 
side (0.29). This indicates that there is no statistically significant 
correlation between the results of CT diagnosis of the TMJ and the 
duration that has elapsed since the diagnosis of RA in the research 
sample.

Figs 4A and B: (A) Coronal computed tomography (CT) scan showing bone marrow edema in temporomandibular joint (TMJ) on both sides; (B) 
Coronal CT scan showing subchondral sclerosis in TMJ on both sides

Table 2: Sample specification shows the repetitive and relative 
distribution according to gender and age

Frequency Percent 
Gender Male 8 17.78

Female 37 82.22
Total 45 100

Age <40 13 28.89
40–60 19 42.22
>60 13 28.89
Mean ± Std. deviation (48.45 ± 14.92)

Table 3: Repetitive and relative distribution of the sample members 
according to the injury duration variable

Frequency Percent
Duration 0–5 13 28.89

5–10 14 31.11
>10 18 40.00

Total 45 100.00
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Di s c u s s i o n​
The participants in our research did not have clinical complaint 
about TMJ; however, radiographic changes were present in all 
patients and in different percentages as shown in Table 1. This is 
an important result that directs the healthcare workers to focus 
on examining the TMJ clinically and conducting CT scans in every 
patient with RA to inspect secondary rheumatoid injury that can 
be silent and asymptomatic to save the joint from disruption. This 
result is similar to Larheim,31 which confirmed that there is no 
correlation between clinical symptoms and radiological findings 
when examining patients with RA using CT. Holmlund32 also 
confirmed that there is no correlation between clinical symptoms 
and radiological findings in CT scans of the TMJ in patients with RA.

Table 1 shows eight pathological radiological changes that 
occurred in the TMJ, usually associated with RA. The most frequent 
findings were the mandibular subchondral cysts, subchondral 

sclerosis, flattening of condyle, articular distance decreasing in 
addition to condylar erosion, erosion of the articular fossa, and less 
frequent findings were effusion and bone marrow edema, which 
indicates that CT scan is able to detect detailed bone changes that 
damage the TMJ joint due to RA. This is similar to Sinha study,33 
which showed that the CT scan provides accurate information 
about changes in the joint’s solid tissues. The result of this research 
was also similar to Celiker study,34 which confirms that CT scan 
is sensitive to evaluate early abnormal changes in the TMJ in RA 
patients. The current research was also similar to a study done by 
Goupille and his colleagues,35 where bone changes were detected 
by CT and relied on the description of erosion and cyst formation 
in the condyle in which these findings were considered descriptive 
for RA. Other findings included temporomandibular fossa erosion 
and narrowing of articular distance. These radiological findings are 
compatible with the findings of our research.36

Table 4: Repetitive and relative distribution of radiographic changes with CT for the temporomandibular joint in those with rheumatoid 
disease

Left side Right side

Normal Non-normal Normal Non-normal
Erosion of condyle Count 26 19 21 24

Percent 57.78 42.22 46.66 53.34
Decreased joint space Count 21 24 18 27

Percent 46.67 53.33 40.00 60.00
Mandibular subchondral cysts Count 11 34 11 34

Percent 22.86 77.14 22.86 77.14
Erosion of the articular fossa Count 23 22 19 26

Percent 51.11 48.89 42.22 57.78
Flattening of condyle Count 24 21 20 25

Percent 53.33 46.67 44.45 55.55
Effusion Count 44 1 43 2

Percent 97.78 2.22 95.56 4.44
Bone marrow edema Count 33 12 27 18

Percent 73.33 26.67 60.00 40.00
Subchondral Sclerosis Count 18 27 12 33

Percent 40.00 60.00 26.67 73.33

Table 5: Repetitive and relative distribution of scanning method (CT), the duration elapsed since rheumatoid disease diagnosis, and the results 
of the Chi-square test for the correlation between radiography and the duration of rheumatoid disease injury

Duration

Total

Chi-square test

0–5 5–10 >10 Value p value
CT Left side Normal Count 6 4 3 13 3.66 0.16

Percent 13.33 8.89 6.67 28.89
Non-normal Count 6 10 16 32

Percent 13.33 22.22 35.56 71.11
Total Count 12 14 19 45

Percent 26.67 31.11 42.22 100.00
CT Right side Normal Count 4 4 2 10 2.44 0.29

Percent 8.89 8.89 4.44 22.22
Non-normal Count 9 10 16 35

Percent 20.00 22.22 35.56 77.78
Total Count 13 14 18 45

Percent 28.89 31.11 40.00 100.00
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In Bag et al. study,24 visualizing the TMJ was highlighted 
to understand the many diseases that may affect it, and they 
concluded that CT scan should be chosen to assess the TMJ when 
suspected with TMJ damage.

Bayar et al. study23 conducted a study using HRCT as a 
predictive sensor to detect TMJ injury in patients with RA, and 
before the occurrence of clinical symptoms, it was found that 46.7% 
of the patients had pathological findings in the TMJ on HRCT and 
had no clinical symptoms, despite the laboratory tests confirmed 
that they had RA.

Bayar et al.23 results were similar to this research that all patients 
have different percentages of pathological radiological findings in 
the TMJ, at least with two radiological changes, and this is explained 
by several reasons:
•	 Because some patients delay seeking treatment from a 

specialized rheumatology doctor and thus delay the correct 
diagnosis of the disease.

•	 Also, even when referring to a specialist, he does not direct 
patients to see a specialized dentist, and the consult of the TMJ 
is ignored, especially in the absence of clinical symptoms in the 
joint as in this research sample.

•	 The lack of adherence of some patients in taking their prescribed 
medication and their adherence in taking analgesics, which 
relieve symptoms such as pain and edema, which leads to the 
continuation of the inflammatory and TMJ injury.

•	 Some patients do not take the medication regularly, trying 
to avoid the side effects of RA medicines, which also leads to 
aggravation of the medical condition.

In Table 5, the value of the statistical significance of the left and 
right sides, respectively, was 0.29 and 0.16 which is greater than 
the level of the statistical significance (α​ = 0.05); therefore, there is 
no statistically significant relation between the scanning method 
(CT) in the left and right sides and the duration of RA disease at the 
statistical significance level (α​ = 0.05).

This is similar to Witulski study22 that did not find a relation 
between joint destruction and the disease chronicity, which gives 
importance to early radiological examination to detect the bone 
damage in the TMJ, which allows us to start disease-modifying 
treatment earlier. But this result was different from Syrjanen 
research,37 which found that joint lesions increased with longer 
RA disease duration.

Co n c lu s i o n a n d Cl i n i c a l Si g n i f i c a n c e
The detection of bone damage of the condyle and articular fossa 
of the TMJ in the research individuals with rheumatoid disease 
with CT scan, despite the absence of clinical symptoms in the TMJ, 
indicates that CT scan is important to detect rheumatoid injury at 
an earlier stage in the TMJ in asymptomatic patients, which helps 
them obtain effective treatment that protects their joints from 
irreversible damage.

The research also concluded that there is no statistically 
significant relation between the occurrence of radiological 
disruption in the TMJ and the duration of the RA at (α​ = 0.05).

Su g g e s t i o n s​
Setting criteria to assist early radiographic diagnosis of TMJ 
injury with RA and to develop a protocol that helps radiologists, 
rheumatologists, and dentists in choosing the appropriate medical 
scanning technique.

Re co mm  e n dat i o n s
We recommend examining the TMJ and performing a CT scan for 
every patient with RA in order to early detect bone changes so that 
we can prevent injury progression through adjusting treatment 
and periodic monitoring.

Limi   tat i o n s o f t h e St u dy
Computed tomography scan does not show all the bone changes 
in RA patients.
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