Conclusion: There was no signi cant correlation between CBCT ndings consistent with TMJ degeneration and clinical symptoms.

Clinical signi cance: Cone-beam computed tomography evaluation of the TMJ is important for providing information about the state and
level of TMJ degeneration if any. However, clinical ndings should be the most important factor when considering management options for
symptomatic TMJ.
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joint. Itis unique because both joints work together in coordination 2-4pepartment of Oral Diagnostic Sciences, Faculty of Dentistry, King
as a single unit. It is formed by an articulation between theabdulaziz University, Jeddah, Kingdom of Saudi Arabia
mandibular condyle and the mandibular fossa of the temporal bone corresponding Author: Fatima M Jadu, Department of Oral Diagnostic
The joints are assisted by muscles and tendons, which all togethegciences, Faculty of Dentistry, King Abdulaziz University, Jeddah,
perform a wide range of movements such as opening and closingingdom of Saudi Arabia, Phone: +966-254-0000, e-mail: adu@kau.
by depressing, elevating, and protruding the mandible as well agdu.sa
side to side movements. How to cite this article: Abdel-Alim HM, Abdel-Salam Z, Ouda S,
Impairments within the joints are presented as dysfunctionet al. Validity of Cone-beam Computed Tomography in Assessment
of the TMJ, known as temporomandibular disorder (TMD). This &f Morphological Bony Changes of Temporomandibular Joints.
usually associated with clinical symptoms such as pain, clicking, Contemp Dent Pract 2020;21(2):133-139.
and limited mouth opening (MO). Temporomandibular disorder Source of support: This project was funded by the Deanship of
and its associated symptoms signi cantly a ect the quality of life Scienti c Research (DSR) at King Abdulaziz University, Jeddah, under
and constitute a disability that a ects the socioeconomic status ofgrant no. (G-496-165-39). The authors, therefore, acknowledge with
in icted individuals because of absences from work and the burdenthe thanks DSR for technical and nancial support.
of treatment costs?3 Con ict of interest: None
The pathogenesis of TMD is believed to be chronic irritation t@
the jaw muscles that results in chronic spasm, which a ects their
blood supply and leads to hypoxia of these muscles. This functional
disharmony results in chronic irritation of the meniscus within the
TMJ leading to its dehydration and displacement with abnormal
joint movement and eventual damage with associated in ammation
and pain? Milam et al. attributed TMD to mechanical disturbances(CTY. Cone-beam computed tomography has relatively recently
causing an imbalance between catabolic and anabolic processejined the armamentarium of TMJ imaging modalitié®.This
that results in progressive degradation of the cartilage, whichthree-dimensional (3D) imaging technique inherently eliminates
leads to in ammation; this in ammation can be relieved by splint superimposition and it also eliminates distortion and produces
therapy and intra-articular arthrocentesisOsteoarthritis, however, imaging results with high spatial resolutioh*® Other advantages
of CBCT include relatively shorter scan times and comparatively
lower radiation doses when the appropriate imaging parameters
are used. The aim of the current study was to correlate the clinical
symptoms that are associated with TMD to the osseous changes
occurring in the a ected TMJ, as detected by CBCT.
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Cone-beam Computed Tomography for Symptomatic Temporomandibular Joints

MATERIALS AND METHODS Binomial logistic regression also revealed that the only

signi cantly correlated imaging ndings with age were condylar

After ethics approval was obtained, the records for all patient . . .
. ) attening, narrow joint space and osteophyte formation
who had presented to the oral and maxillofacial surgery (OMF igs 5 to 8)

department at an academic institution with symptoms related There were no signi cant correlations between pain and any of
to the TMJ over a 1-year period were reviewed. Inclusion criteriﬁ;|e

included the presence of one or more clinical svmotom and the examined imaging parameters except for the loss of cortication
P o : ' symp . “where there was a positive signi cant correlatiorR < 0.22,p =
presence of a CBCT examination. Exclusion criteria included clicki

th | i lack of CBCT i . f last 46). This finding revealed that as the degree of cortication
as the only symptom, fack of imaging, presence ot neop as}'é:ss increased, the pain perception also increases (Table 4 and
diseases, congenital anomalies, and/or traumatic injuries.

. . Figs 9 to 11). No signi cant correlations were recorded between
The data collected included the patients’ age and gender, '9 ) 'gni ! W W

. . . . deviation and any of the examined imaging parameters.
clinical ndings such as pain (as measured on a 5-level visual anal

. . . L 199 The model coe cient for age, osteophyte, MG< 3 cm, and
scale), presence of joint sounds including clicking, presence ija\MO< 4 cm are presented in Figures 9 to 11

deVL{—':ltlo:l, fre??ﬁn(;.y of l?fhkm.g.tl.f lp)resent,tatpd MO measured in Clicking was negatively correlated with the following imaging
centimeters at the ime ot the Inftial presentation. dings: AE attening (p = 0.009), wide joint spacep(= 0.048),

Bgcaqse all patients in this st.udy ulnderw.ent their CBC rosion p = 0.046) and sclerosip & 0.042). These results are
examination at the oral and m"’FX'!"’f"?‘C'?' radiology (.OM.FR?IIustrated in Table 5 and the regression lines are illustrated in
department of the same academic institution, the examination Figure 12.
protocol was consistent for all the patients. All patients underwent
imaging in the iCAT Classic CBCT unit (Imaging Scienc
International, Hat eld, PA, USA), according to the manufacturer'gﬁlSCUSSIOI\l
recommendations, and using the fo”owing parameters: £680cm The average age of patients in this Study was consistent with other
eld-of-view (FOV) and 0.2 mm voxel size (VOX) with the patient jRublished studies'*!* Females comprised the majority of patients
the closed-mouth position. Then, each patient was scanned agaif! the current study as it did in previously published studiés®
in the open-mouth position using a lower resolution (0.4 mm VOX)This can be attributed to several factors including anatomical,

The imaging reports, which are prepared by oral and n ) )
maxillofacial radiologists, were evaluated for ten osseous ndingsTable 1: Frequency of the clinical ndings for the 60 patients (120

considered to be the hallmarks of degenerative disease of thgemporomandlbularJomt)

TMJ. These osseous ndings include loss of cortication, condylaglinical finding Right TMJ _Left TMJ _Total TMJ
attening, articular eminence (AE) attening, joint space narrowing Pain 44 34 78
or widening, surface erosion, osteophyte formation, sclerosis,Joint sounds (clicking) 38 24 62
subchondral erosions, and the presence of joint mice. Mandibular deviation with 14 4 18

Data analysis was performed using the “JAMOVI” and “JASRocking
statistical software. Some data were plotted using “QtiPlot”. Theyandibular deviation without 6 14 20
Pearson Chi-square test and the McNemar test were used to analngcking
the data as appropriate. The logistic regression model was used tG,q,th opening>3 cm 38 cases
assess the incidence of age and gender in TMJ disorders, and their (63.3%)
correlation with clinical and imaging ndings. Further assessment Mouth opening <3 cm 22 cases
of the correlation between clinical and imaging findings was (36.6%)

performed. A conventionap value<0.05 was the null hypothesis

L L TMJ, temporomandibular joint
rejection criteria.

Correlation between age and pain revealed a signi cant negative correla
tion (Spearman’® = —0.23;p = 0.01; Fig. 1).
ResuLTs
Sixty patients were included in this study (120 TMJs because both
joints were imaged). The mean age was 27.6 years. Our sample
contained more female (46, 76.7%) than male (14, 23.3%) patients.
However, there was no statistically signi cant di erence in age
distribution between the male (30.1 years) and female (26.8 years)
patients (p = 0.094). The clinical ndings are presented in Table 1.
A signi cant negative correlation was also found between pain
and MO< 4 (Spearman’s = —0.36;p < 0.001), while a signi cant
positive correlation was found between p and MO3 (Spearman’s
p = 0.55;p < 0.001). These results are shown in Figures 1 to 3,
respectively.
The frequency and the binomial distribution for the ten imaging
parameters are summarized in Table 2. Figure 4 shows a case of
severe osseous changes in the right TMJ.
Binomial logistic regression of all the studied imaging ndings
with the gender revealed that only the subchondral erosion was
correlated with gender (Table 3). The regression line with the
model’s con dence interval is shown in Figures 5 to 8. Fig. 1: Correlation and regression line of pain vs age

/
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Fig. 2: Correlation and regression line of pain vs mouth openitg cm  Fig. 3: Correlation and regression line of pain vs mouth openiig cm

Table 2: Distribution and binominal tests for the 10 imaging parameters

Predictor Level Count Total Proportion p value
Loss of cortication 0 116 120 0.967 <0.001
1 4 120 0.033 <0.001
Condylar attening 0 56 120 0.467 0.523
1 64 120 0.533 0.523
AE attening 0 80 120 0.667 <0.001
1 40 120 0.333 <0.001
NJS €3 cm) 0 96 120 0.800 <0.001
1 24 120 0.200 <0.001
WJS %3 cm) 0 108 120 0.900 <0.001
1 12 120 0.100 <0.001
Erosion 0 96 120 0.800 <0.001
1 24 120 0.200 <0.001
Osteophyte 0 52 120 0.433 0.171
1 68 120 0.567 0.171
Sclerosis 0 88 120 0.733 <0.001
1 32 120 0.267 <0.001
Subchondral erosion 0 80 120 0.667 <0.001
1 40 120 0.333 <0.001
Joint mice 0 116 120 0.967 <0.001
1 4 120 0.033 <0.001

Note: H, is a proportion=0.5, 0= absent, 1= positive
AE attening, articular eminence attening; NJS, narrow joint space (1.7-2 mm); WJS, wide joint spacen()

biological, and hormonal variations between males and femalesfound between limited MO and pain, which is in agreement with
as suggested by Bagis etdl. previous work**® This could be the result of a reciprocal action
Pain was signi cantly negatively correlated with age, and webecause painful jaw movements lead to direct reduction of MO
hypothesize that this may be related to the adaptability of olderand jaw movements.
patients to pain. Pain and clicking were signi cantly more severe ~ The most common imaging ndings were osteophyte in 68
in the right TMJ, and showed a positive correlation. This result igatients (56.6%), condylar attening in 64 patients (53.3%), AE
consistent with the ndings of Di Paolo et al. where di erent TMJ attening and subchondral erosion in 40 patients (33.3%), sclerosis
clicking sounds were recorded and related to the occurrence ofn 32 patients (26.6%), NJS (1.7-2 mm) and erosion in 24 patients
pain’® Pain and clicking were manifested more in females and20%), WJS-2 mm) in 12 patients (10%), and loss of cortication and
this can be interpreted based on Okuda et al. and Verma et gbint mice in four patients (3.3%). The present ndings are consistent
ndings, both of whom suggested that estrogen and prolactin with published results because Verma et al. reported attening
hormones enhance articular bone and cartilage degradation either(66.7%) followed by osteophyte (45%), sclerosis (41.67%) and erosion
unilaterally or bilaterally*'® A signi cantly positive correlation was (35%)* However, subchondral erosion was the least recorded sign
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Fig. 4. Reconstructed cone-beam computed tomography image in the Fig. 5: Regression line with con dence interval for subchondral erosion
coronal plan of a right temporomandibular joint demonstrating severe vs gender

osseous changes including erosions along the superior condylar head

and mandibular fossa, osteophyte formation along the lateral aspect of

the mandibular fossa, and subchondral sclerosis of the condylar heac

1.00
Table 3: Model coe cient of logistic regression of subchondral erosion
with gender
Predictor Estimate SE Z p Odds ratio 0.757
Intercept —0.847 0.244 -3.47 <0.001  0.429 =
]
Subchondral —-1.350 0.581 -2.32  0/020 0.259 ® 0504
erosion 2
Note: Estimate represents the log odds of “GendeM” vs “Gender F” o
0.254
0_
T T T
20 30 40
Age

Fig. 7. Regression line with con dence interval for narrow joint space
(NJS) and age

1.00
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Fig. 6: Regression line with con dence interval for condylar attening | 9
and age 2
a 0.25-
(10%). The present results are in general agreement with Shahi
et al., who found the most frequent ndings to be attening (73.3%)
and osteophyte (43.3%f While Alkhader et al. recorded 14% for 0

osteophyte formation among their patients with TME.Edwards 20 30 40
et al., however, explained that although erosions and osteophytes Age

represent active degeneration, attening and sclerosis are a state o

physiologic remodeling?° Further comparable results were related Fig. 8: Regression line with con dence interval for osteophyte formation
to reduced joint space because in the present study, reduced joinand age

/
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Cone-beam Computed Tomography for Symptomatic Temporomandibular Joints

Table 4: Model coe cient for the regression of pain with various imaging

parameters

Predictor Estimate SE t p
Intercept 2.5470 0.361 7.059 <0.001
Loss of corti —2.2455 1.092 —2.056 0.042
cation

Condylar —0.1695 0.424 —0.399 0.690
attening

AE attening  0.2997 0.443 0.676 0.500
NJS 0.4352 0.665 0.654 0.514
WJs 0.5226 0.689 0.758 0.450
Erosion —0.7072 0.612 —1.155 0.251
Osteophyte —0.2546 0.429 —-0.594 0.554
Sclerosis —0.0983 0.425 —0.231 0.818
Subchondral —0.1771 0.448 —0.395 0.693
erosion

Fig. 9: Regression line with con dence interval for pain with loss of

AE attening, articular eminence attening; NJS, narrowed joint SPace; g rtication

WJS, widened joint space
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Fig. 10: Regression line with con dence interval for sclerosis withFig. 11: Regression line with con dence interval for sclerosis with
MO<3 cm MO<4 cm

space was observed in 20% of patients, while the results of Alexiol@ble 5: Model coe cient for clicking with various imaging parameters

et al. and Shahidi et al. constituted 25% of examined Th35. Predictor Estimate SE t p value
These interpretations may explain the present signi cant clinical Intercept 0.507 0.393 1.2901 0.197

correlation between age with condylar attening, osteophyte, and | joq of 16.510 1199.772 00138 0.989

narrow spaces. There was no signi cant correlation in this studyqqrtication

between other clinical symptoms and further imaging evidence of Condylar 0.676 0.498 13568 0.175

degenerative bone disease, except for pain and loss of cortication. yening

This is in agreement with previous ndings. Based on the present - attening —1.440 0550 —2.621 0.009

results and previously published results, we can conclude that TM IS 1361 0.916 14860 0514

is subject to constant function leading to continuous wear and tear, ' ' ' '

0.5226 0.689 0.758 0.137

and thus, the absence of an association between pain to imaging

ndings depicts the e ect of the previous remodeling process ETOSion —1.727 0.865  —-1.9969  0.046

rather than an acute degeneration proce$%!41622 Osteophyte —0.100 0501 -0.2004  0.841
Sclerosis —1.058 0.520 —2.0362 0.042
Subchondral —-0.414 0.540 —0.7660 0.444

CONCLUSION erosion

Cone-beam computed tomography accurately assesses evidentloint mice —-0.100 0.501 —-0.2004 0.841

bony changes that are related to symptomatic TMJ. However, N@E attening, articular eminence attening; NJS, narrowed joint space;
signi cant correlation was found between evident degenerative WJS, widened joint space
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Figs 12A to D: Regression lines for clicking and articular eminence attening, wide joint space, erosion and sclerosis

changes and clinical symptoms. Thus, CBCT evaluation is important 7.

for providing information about the state of degeneration and

remodeling and the level of degeneration regardless of the clinical

manifestations. Additionally, clinical symptoms should be the
most important factor to take into consideration when managing
degenerative TMJ.
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