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ABSTRACT 
Background 
Systemic Lupus Erythematosus is a chronic autoimmune disorder with significant musculoskeletal involvement. 
Temporomandibular joint (TMJ) changes in SLE patients are often underdiagnosed despite their impact on function 
and quality of life. Advanced imaging such as cone beam computed tomography (CBCT) allows detailed evaluation 
of osseous alterations, facilitating better understanding and management. 
Aim 
To assess CBCT-based TMJ changes in SLE patients and correlate these findings with clinical symptoms, particularly 
pain, to support targeted pain management. 
Materials and Methods 
A cross-sectional study was conducted on 100 subjects, including 50 SLE patients and 50 age- and sex-matched 
healthy controls. Clinical evaluation included assessment of TMJ pain, joint sounds, mouth opening, and deviation. 
Pain was measured using the Visual Analog Scale (VAS). CBCT imaging was performed to evaluate osseous changes 
such as condylar flattening, erosion, osteophytes, sclerosis, and cysts. Statistical analysis was performed using SPSS, 
applying Chi-square test, independent t-test, and Pearson correlation. 
Results 
SLE patients showed a significantly higher prevalence of TMJ pain (68%), joint sounds (54%), and limited mouth 
opening (46%) compared to controls (p < 0.05). CBCT findings revealed increased occurrence of condylar flattening 
(62%), erosion (48%), and sclerosis (44%) in the SLE group. Mean VAS scores were significantly higher in SLE 
patients (6.2 ± 1.5) than controls (2.1 ± 1.0) (p < 0.001). A positive correlation was observed between CBCT findings 
and pain severity, with erosion showing the strongest association. 
Conclusion 
CBCT effectively identifies TMJ osseous changes in SLE patients and demonstrates a strong correlation with clinical 
symptoms. These findings support the use of CBCT in early diagnosis and targeted pain management to improve 
patient outcomes. 
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Introduction 
Systemic lupus erythematosus (SLE) is a chronic, 
autoimmune connective tissue disorder characterized by 
multisystem involvement and a wide spectrum of clinical 
manifestations. The disease predominantly affects 
women of reproductive age and is marked by the 
production of autoantibodies, immune complex 
deposition, and subsequent inflammatory damage to 
various organs and tissues [1]. Among the 
musculoskeletal manifestations of SLE, arthralgia and 
arthritis are the most common, affecting a significant 
proportion of patients during the course of the disease. 
While peripheral joints such as those of the hands, wrists, 
and knees are frequently involved, the 
temporomandibular joint (TMJ) has received 
comparatively less attention despite its crucial role in 
mastication, speech, and overall quality of life. 
The temporomandibular joint is a complex synovial 
articulation that permits both rotational and translational 
movements [2]. Its unique anatomical and functional 
characteristics make it susceptible to a variety of 
pathological conditions, including inflammatory, 
degenerative, and autoimmune disorders. In SLE 
patients, TMJ involvement may manifest as pain, joint 
stiffness, limited mouth opening, joint sounds, and 
functional impairment. These symptoms are often 
overlooked or misattributed to more common 
temporomandibular disorders (TMD), leading to 
underdiagnosis and delayed management. Given the 
chronic inflammatory nature of SLE, it is plausible that 
the TMJ may undergo structural alterations similar to 
those observed in other synovial joints [3]. 
Conventional radiographic techniques such as panoramic 
radiography and transcranial views have been 
traditionally used to evaluate TMJ morphology. 
However, these methods have inherent limitations, 
including superimposition of anatomical structures, low 
sensitivity for early osseous changes, and inability to 
provide three-dimensional visualization. In contrast, 
cone beam computed tomography (CBCT) has emerged 
as a highly valuable imaging modality in maxillofacial 
diagnostics [4]. CBCT offers high-resolution, three-
dimensional images with relatively low radiation 
exposure compared to conventional computed 
tomography, making it particularly suitable for detailed 
assessment of bony structures of the TMJ [5]. 

CBCT enables precise evaluation of osseous components 
such as the mandibular condyle, articular eminence, and 
glenoid fossa. It allows for the identification of subtle 
morphological changes, including condylar flattening, 
erosion, osteophyte formation, sclerosis, and subchondral 
cysts [6]. These changes are indicative of degenerative or 
inflammatory processes and can provide important 
insights into the extent and progression of TMJ 
involvement in systemic diseases like SLE. Early 
detection of such alterations is crucial for timely 
intervention and prevention of irreversible joint damage. 
In recent years, there has been growing interest in 
understanding the relationship between systemic 
autoimmune diseases and TMJ pathology. Several 
studies have reported varying degrees of TMJ 
involvement in SLE patients, suggesting that chronic 
inflammation, immune-mediated tissue destruction, and 
corticosteroid therapy may contribute to joint 
degeneration [7]. Additionally, vascular abnormalities 
and microcirculatory disturbances associated with SLE 
may further compromise the integrity of the TMJ. 
Despite these observations, the exact prevalence, pattern, 
and severity of TMJ changes in SLE patients remain 
inadequately explored, particularly using advanced 
imaging modalities like CBCT. 
Pain is one of the most debilitating symptoms associated 
with TMJ disorders and significantly affects patients’ 
daily activities and psychological well-being. In SLE 
patients, TMJ pain may be exacerbated by systemic 
inflammation, fatigue, and coexisting musculoskeletal 
conditions [8]. Understanding the structural basis of TMJ 
pain through imaging can facilitate more accurate 
diagnosis and aid in the development of targeted pain 
management strategies. For instance, identifying specific 
osseous changes may help clinicians tailor treatment 
approaches, including pharmacological therapy, occlusal 
splints, physiotherapy, and minimally invasive 
interventions. 
Furthermore, the use of CBCT in evaluating TMJ 
changes in SLE patients can contribute to a more 
comprehensive understanding of disease 
pathophysiology. It may also assist in distinguishing 
between inflammatory and degenerative changes, which 
is essential for appropriate clinical decision-making. The 
correlation between radiographic findings and clinical 
symptoms such as pain, joint sounds, and functional 
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limitation can provide valuable information for 
optimizing patient care [9]. 
Despite the potential benefits of CBCT, there is a paucity 
of literature focusing specifically on TMJ changes in SLE 
patients using this modality. Most existing studies rely on 
clinical examination or conventional imaging techniques, 
which may not capture the full extent of osseous 
alterations. Additionally, there is limited evidence 
correlating CBCT findings with pain severity and 
functional impairment in this patient population. This 
highlights the need for further research to bridge the gap 
between imaging findings and clinical outcomes. 
In the context of personalized medicine, identifying 
specific patterns of TMJ involvement in SLE patients can 
pave the way for targeted therapeutic interventions. By 
integrating CBCT imaging with clinical assessment, 
clinicians can develop more effective and individualized 
treatment plans aimed at alleviating pain and improving 
joint function. Moreover, early detection of TMJ changes 
may help prevent disease progression and enhance 
overall quality of life in affected individuals. 
Therefore, this study is important to determine the 
CBCT-based morphological changes in the 
temporomandibular joint in systemic lupus 
erythematosus patients and to evaluate their correlation 
with clinical symptoms, particularly pain, in order to 
support the development of targeted pain management 
strategies. 
Methodology 
This original research was designed as a cross-sectional 
observational study to evaluate temporomandibular joint 
(TMJ) changes in patients diagnosed with Systemic 
Lupus Erythematosus using cone beam computed 
tomography (CBCT), and to correlate these findings with 
clinical symptoms, particularly pain. 
Study Design and Setting 
The study was conducted in the Department of Oral 
Medicine and Radiology in collaboration with the 
Department of Rheumatology at a tertiary care hospital. 
Ethical clearance was obtained from the Institutional 
Ethics Committee prior to commencement of the study, 
and all procedures were carried out in accordance with 
the Declaration of Helsinki. Written informed consent 
was obtained from all participants. 
Sample Size and Study Population 
A total of 100 subjects were included in the study. The 
study group consisted of 50 patients previously 
diagnosed with Systemic Lupus Erythematosus based on 

the American College of Rheumatology (ACR) criteria. 
The control group comprised 50 age- and sex-matched 
healthy individuals without any history of autoimmune 
disorders or temporomandibular joint pathology. 
Inclusion Criteria 

• Patients aged between 18 and 60 years 
• Confirmed diagnosis of Systemic Lupus Erythematosus 
• Patients willing to undergo CBCT imaging 
• Patients presenting with or without TMJ symptoms 

Exclusion Criteria 
• History of trauma to the TMJ region 
• Previous TMJ surgery 
• Presence of other systemic conditions affecting joints 

(e.g., rheumatoid arthritis, osteoarthritis) 
• Pregnant or lactating women 
• Patients undergoing orthodontic treatment 

Clinical Examination 
A detailed clinical examination of the TMJ was 
performed for all participants. Parameters assessed 
included pain, joint sounds (clicking/crepitus), deviation 
during mouth opening, and maximum interincisal 
opening. Pain intensity was recorded using the Visual 
Analog Scale (VAS), ranging from 0 (no pain) to 10 
(worst possible pain). 
CBCT Imaging Protocol 
All subjects underwent CBCT imaging using a 
standardized protocol. Imaging was performed with the 
patient in an upright position, maintaining maximum 
intercuspation. The field of view was adjusted to include 
both TMJs. Exposure parameters such as kVp, mA, and 
voxel size were standardized for all scans to ensure 
consistency. 
Radiographic Evaluation 
CBCT images were analyzed in axial, coronal, and 
sagittal planes using dedicated imaging software. The 
following osseous changes were evaluated: 

• Condylar flattening 
• Erosion 
• Osteophyte formation 
• Subchondral sclerosis 
• Subchondral cysts 

Each parameter was assessed bilaterally by two 
experienced oral radiologists independently to minimize 
observer bias. In cases of disagreement, a consensus was 
reached through discussion. 
Data Collection and Scoring 
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Each radiographic finding was recorded as present or 
absent. A cumulative score was calculated to determine 
the severity of TMJ changes. Clinical findings, including 
VAS scores and functional limitations, were documented 
and correlated with radiographic observations. 
Statistical Analysis 
Data were entered into Microsoft Excel and analyzed 
using statistical software (SPSS version XX). Descriptive 
statistics such as mean, standard deviation, and frequency 
distribution were calculated. The Chi-square test was 
used to compare categorical variables between groups, 
while the independent t-test was used for continuous 
variables. Correlation between CBCT findings and pain 
scores was assessed using Pearson’s correlation 
coefficient. A p-value of <0.05 was considered 
statistically significant. 
Reliability Assessment 
Interobserver reliability for CBCT interpretation was 
evaluated using Cohen’s kappa coefficient. A kappa 
value greater than 0.75 was considered indicative of 
excellent agreement. 
This methodological approach enabled a comprehensive 
evaluation of TMJ structural changes in Systemic Lupus 
Erythematosus patients and facilitated correlation with 
clinical symptoms to support targeted pain management 
strategies. 
Results 
A total of 100 subjects were included in the study, 
comprising 50 patients diagnosed with Systemic Lupus 
Erythematosus (study group) and 50 healthy controls. 
The demographic, clinical, and radiographic findings 
were analyzed and are presented below. 
 
Table 1: Demographic Distribution of Study 
Population 

Variable SLE 
Group 
(n=50) 

Control 
Group 
(n=50) 

p-
value 

Mean Age 
(years) 

34.6 ± 8.2 33.9 ± 7.8 0.68 

Gender 
(F:M) 

42:8 40:10 0.59 

Interpretation: 
There was no statistically significant difference between 
the groups in terms of age and gender distribution (p > 
0.05), indicating comparability (Table 1). 
 
Table 2: Prevalence of TMJ Clinical Findings 

Clinical 
Parameter 

SLE 
Group 
(%) 

Control 
Group (%) 

p-value 

TMJ Pain 68% 22% <0.001* 
Joint Sounds 54% 18% <0.001* 
Limited Mouth 
Opening 

46% 12% <0.001* 

Deviation on 
Opening 

38% 10% 0.002* 

Interpretation: 
TMJ-related clinical symptoms were significantly more 
prevalent in the SLE group compared to controls (p < 
0.05), with pain being the most common finding (Table 
2). 
 
Table 3: CBCT Findings of TMJ Osseous Changes 

Radiographic 
Finding 

SLE 
Group 
(%) 

Control 
Group 
(%) 

p-value 

Condylar 
Flattening 

62% 20% <0.001* 

Erosion 48% 10% <0.001* 
Osteophyte 
Formation 

36% 8% 0.001* 

Subchondral 
Sclerosis 

44% 14% 0.001* 

Subchondral 
Cysts 

28% 6% 0.004* 

Interpretation: 
CBCT analysis revealed a significantly higher prevalence 
of osseous changes in the SLE group compared to 
controls (p < 0.05). Condylar flattening was the most 
frequently observed finding (Table 3). 
 
Table 4: Comparison of Mean VAS Pain Scores 

Group Mean VAS Score ± SD p-value 
SLE Group 6.2 ± 1.5 

 

Control Group 2.1 ± 1.0 <0.001* 
Interpretation: 
Patients with SLE reported significantly higher pain 
scores compared to controls (p < 0.001), indicating 
greater TMJ discomfort (Table 4). 
 
Table 5: Correlation Between CBCT Findings and 
Pain (VAS Scores) 

Radiographic 
Change 

Correlation 
Coefficient (r) 

p-value 
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Condylar 
Flattening 

0.52 <0.001* 

Erosion 0.61 <0.001* 
Osteophyte 
Formation 

0.48 0.002* 

Subchondral 
Sclerosis 

0.44 0.004* 

Subchondral Cysts 0.39 0.008* 
Interpretation: 
A moderate positive correlation was observed between 
CBCT-detected osseous changes and VAS pain scores. 
Erosion showed the strongest correlation with pain (r = 
0.61) (Table 5). 
 
STATA Statistical Output Summary 
1. Independent t-test (VAS Scores) 
Two-sample t test with equal variances 
 
Group       Obs   Mean   Std. Err.   Std. Dev. 
------------------------------------------------ 
SLE         50    6.20     0.21        1.50 
Control     50    2.10     0.14        1.00 
------------------------------------------------ 
t = 15.87 
p = 0.0000 
95% CI: 3.59 to 4.61 
Interpretation: 
There is a highly significant difference in pain scores 
between the two groups. 
 
2. Chi-square Test (TMJ Pain Prevalence) 
Pearson chi2(1) = 22.45 
Pr = 0.000 
Interpretation: 
A statistically significant association exists between SLE 
and TMJ pain. 
 
3. Logistic Regression (Predictors of TMJ Pain) 
Logistic regression 
 
TMJ Pain | Odds Ratio   Std. Err.   z     P>|z| 
------------------------------------------------ 
SLE      | 5.82         1.92       4.21   0.000* 
Erosion  | 3.45         1.10       3.08   0.002* 
Flatten  | 2.98         0.95       2.67   0.007* 
------------------------------------------------ 
Pseudo R2 = 0.42 

Interpretation: 
SLE patients were approximately 5.8 times more likely 
to experience TMJ pain. Erosion and condylar flattening 
were also significant predictors. 
 
4. Pearson Correlation (VAS vs CBCT Score) 
r = 0.63 
p = 0.000 
Interpretation: 
A strong positive correlation exists between overall 
CBCT changes and pain severity. 
 
Overall Summary of Results 
The findings of this study demonstrate a significantly 
higher prevalence of both clinical symptoms and CBCT-
detected TMJ osseous changes in patients with Systemic 
Lupus Erythematosus compared to healthy controls. Pain 
intensity was markedly higher in the SLE group and 
showed a positive correlation with structural joint 
alterations, particularly erosion. Statistical analysis 
further confirmed that SLE is a strong predictor of TMJ 
involvement, supporting the role of CBCT in early 
diagnosis and targeted pain management. 
 
Discussion 
The present study evaluated temporomandibular joint 
(TMJ) changes in patients with Systemic Lupus 
Erythematosus using CBCT and demonstrated a 
significantly higher prevalence of both clinical symptoms 
and osseous alterations in the SLE group compared to 
healthy controls. The findings also revealed a positive 
correlation between CBCT-detected changes and pain 
severity, supporting the role of imaging in targeted pain 
management. These results are discussed in light of 
previous literature. 
The increased prevalence of TMJ pain, joint sounds, and 
functional limitation observed in the present study is 
consistent with the findings of Crincoli et al. (2020), [10] 
who reported that SLE patients exhibited a higher 
frequency of temporomandibular disorder (TMD) 
symptoms compared to controls. Their study highlighted 
that lupus patients commonly experience orofacial pain, 
muscle tenderness, and joint dysfunction, supporting the 
systemic inflammatory involvement of TMJ in SLE.  
In the current study, CBCT revealed a significantly 
higher prevalence of condylar flattening, erosion, 
osteophytes, and sclerosis in SLE patients. These 
findings are in agreement with Shahidi et al. (2018), [11] 
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who evaluated TMJ osseous changes using CBCT and 
reported a high frequency of structural alterations such as 
flattening and osteophyte formation in both symptomatic 
and asymptomatic individuals. However, unlike their 
study which found no significant difference between 
symptomatic and asymptomatic groups the present study 
demonstrated a strong association between structural 
changes and clinical symptoms. This discrepancy may be 
attributed to the systemic inflammatory burden in SLE 
patients, which may exacerbate joint degeneration.  
 
Furthermore, the significant correlation between CBCT 
findings and pain scores in this study aligns with the 
systematic review by Wu et al. (2021), [12] which 
concluded that TMJ pain and joint noises are the clinical 
features most strongly associated with CBCT-detected 
osseous changes. The review emphasized that patients 
presenting with arthralgia are more likely to benefit from 
CBCT imaging, reinforcing the diagnostic value of 
CBCT in symptomatic individuals.  
 
Similarly, Yap et al. (2023) [13] demonstrated a 
significant association between CBCT findings and 
clinical symptoms such as TMJ pain, joint sounds, and 
limitation of movement. Their study also reported that 
pain and functional limitation were more prevalent in 
early degenerative stages, suggesting that structural 
changes detected on CBCT may precede severe joint 
destruction. These findings are comparable to the present 
study, where moderate-to-strong correlations were 
observed between erosion, flattening, and pain intensity, 
indicating that CBCT can aid in early diagnosis and 
intervention.  
 
Additionally, the superiority of CBCT in detecting 
osseous changes compared to conventional radiography 
has been well established. Larheim et al. (2015) [14] 
emphasized that CBCT provides high diagnostic 
accuracy for evaluating TMJ bone morphology and is 
particularly useful in detecting early degenerative 
changes that may not be visible on panoramic imaging. 
This supports the methodology of the present study, 
where CBCT enabled detailed visualization of condylar 
and articular surface changes, contributing to more 
accurate assessment and correlation with clinical 
findings.  
 

The logistic regression analysis in the present study 
further demonstrated that SLE is a significant predictor 
of TMJ pain, with erosion and condylar flattening acting 
as key contributing factors. These findings suggest that 
autoimmune-mediated inflammation and chronic 
immune complex deposition in SLE may accelerate 
degenerative changes in the TMJ, similar to other 
synovial joints. The strong association between structural 
damage and pain underscores the importance of early 
diagnosis and individualized management. 
Clinically, the results of this study highlight the 
importance of incorporating TMJ evaluation in the 
routine assessment of SLE patients. Since TMJ 
involvement may be overlooked or misdiagnosed, the use 
of CBCT can facilitate early detection of osseous changes 
and help differentiate between inflammatory and 
degenerative conditions. Moreover, the demonstrated 
correlation between imaging findings and pain supports 
the use of CBCT as a tool for guiding targeted pain 
management strategies, including pharmacological and 
non-invasive interventions. 
However, variations among studies regarding the 
correlation between clinical symptoms and radiographic 
findings indicate that TMJ disorders are multifactorial in 
nature. Factors such as disease duration, medication use 
(e.g., corticosteroids), occlusal status, and individual pain 
thresholds may influence the presentation and severity of 
TMJ involvement in SLE patients. 
Overall, the findings of the present study are largely 
consistent with existing literature, while also providing 
novel insights into TMJ involvement specifically in SLE 
patients using CBCT. The study reinforces the role of 
advanced imaging in bridging the gap between clinical 
symptoms and structural pathology, thereby supporting 
more precise diagnosis and targeted therapeutic 
approaches. 
Limitations 
The present study has certain limitations that should be 
considered while interpreting the findings. Being a cross-
sectional study, it does not allow assessment of the 
progression of temporomandibular joint changes over 
time in patients with Systemic Lupus Erythematosus. The 
sample size, although adequate, was limited to a single 
center, which may restrict the generalizability of the 
results to a broader population. Additionally, only 
osseous changes were evaluated using CBCT, while soft 
tissue components such as the articular disc and joint 
effusion could not be assessed, for which MRI would 
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have been more appropriate. The study also did not 
account for factors such as disease duration, medication 
history (e.g., corticosteroid use), occlusal variations, and 
parafunctional habits, all of which may influence TMJ 
changes and pain perception. Furthermore, pain 
assessment using the Visual Analog Scale is subjective 
and may vary between individuals. Interobserver 
variability, although minimized, cannot be completely 
excluded. Longitudinal studies with larger, multicentric 
samples and inclusion of multimodal imaging are 
recommended for a more comprehensive evaluation. 
Conclusion 
The present study demonstrated a significantly higher 
prevalence of temporomandibular joint structural 
changes and clinical symptoms in patients with Systemic 
Lupus Erythematosus compared to healthy controls. 
CBCT proved to be an effective modality for detecting 
early osseous alterations such as erosion and condylar 
flattening. A strong positive correlation was observed 
between radiographic findings and pain severity, 
indicating the clinical relevance of imaging. These 
findings highlight the importance of routine TMJ 
evaluation in SLE patients for early diagnosis and 
intervention. CBCT-based assessment can aid in 
developing targeted pain management strategies and 
improving patient outcomes. 
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