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ABSTRACT
Background: Bruxism is defined as a movement 
disorder of the masticatory system leading to seri-
ous problem in the integrity of the oral dentition; 
it is characterized by teeth grinding and clenching 
and has been typically classified into three types: 
a) bruxism occurring during sleep, b) awake-related 
bruxism, and c) mixed sleep/awake-related brux-
ism. Objective: The aim of this study was to assess 
any bone apposition in the mandibular angle in a 
group of adult patients diagnosed with bruxism 
using digital panoramic radiographs. Methods: In 
the sample of 150 digital panoramic radiographs of 
66 women and 84 men with an age range of 24-78 
years and diagnosed with bruxism were evaluated. 
Results: Among the 300 mandibular angles evalu-
ated, 156 (52%) showed bone apposition against 
144 (48%) who did not. Conclusion: The changes 
in the mandibular angle, especially bone apposi-
tion, can help diagnosing long term bruxism on 
panoramic radiographs.
Keywords: Panoramic radiograph, Bruxism, Bone 
apposition, Mandibular angle.

1. BACKGROUND
Bruxism is defined as a movement disorder 

of the masticatory system leading to serious 
problem in the integrity of the oral dentition; it 
is characterized by teeth grinding and clench-
ing (1) and has been typically classified into 
three types: a) bruxism occurring during sleep, 
b) awake-related bruxism, and c) mixed sleep/
awake-related bruxism (2-4).

In 2018, a consensus was obtained on the 
difference of bruxism behaviors observed dur-

ing sleep and during wakefulness (1). Awake-
related bruxism, mostly connected to life stress 
or work pressure, is typically characterized by a 
semivoluntary ‘clenching’ activity, while brux-
ism during sleep which is an oromandibular 
behavior defined as a stereotyped movement 
disorder is characterized by both teeth grinding 
and clenching (5).

Three groups of proposed etiological fac-
tors can be distinguished: a) peripheral such 
as tooth interference in dental occlusion, b) 
central (pathophysiological) involving brain 
neurotransmitters or basal ganglia, and c) psy-
chosocial such as stress or anxiety (5, 6).

Clinically, in patients with bruxism, the dis-
tribution of the amplified forces of the muscles 
to the teeth and to the temporomandibular 
joints may result in dental attrition and orofacial 
fatigue/pain, as well as hypertrophy of the mas-
ticatory muscles, especially the masseter (6, 7).  
Radiologically, a study by Türp et al. (2021) (8) 
concluded that long-term loads that occur dur-
ing the contraction of the masticatory muscles 
when closing the mouth can induce a functional 
adaptation resulting in bone apposition at the 
mandibular angles.

The diagnosis of bruxism is based on clinical 
examination, individual self-report and espe-
cially masticatory muscles electromyography 
(1, 9, 10).

Bruxism activities present variable preva-
lence data due to potential diagnostic bias 
relying, in the majority of cases, on patients 
self-report. In a recent study conducted by 
Wetselaar et al. (2021) (11) aiming to assess the 
prevalence of awake and sleep bruxisms in the 
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Dutch adolescent population, prevalence of awake-related 
bruxism was inferior (4.1%-4.2%) compared to sleep brux-
ism (7.6%-13.2%) with a slight female predominance. On the 
other hand, a systematic review by Melo et al. (2019) (12), 
concluded that the frequency of awake-related bruxisme is 
22–30% and Sleep bruxism is 1–15% in adults. Moreover, 
bruxism was unrelated to gender, and decreases with age 
(9, 12).

To our knowledge, association between bruxism and 
bone apposition in the mandibular angle region is rarely 
investigated and never in the Lebanese population.

2. OBJECTIVE
The aim of the current research was to investigate this 

association in a sample of Lebanese adults using digital 
panoramic radiographs.

3. MATERIAL AND METHODS
This retrospective study was conducted on digital pan-

oramic radiographs of 150 Lebanese adult patients attend-
ing the Department of Oral Medicine and Maxillofacial 
Radiology at the Faculty of Dental Medicine, Lebanese 
University.

As by the regulation of the faculty, all the patients were 
informed that the radiographs might be anonymously used 
for research purposes at a later stage and their consent 
were obtained.

The inclusion criteria included: (a) patients confirming 
and diagnosed clinically with bruxism (history and dental 
attrition) (Figure 1) in the division of Oral Medicine and 
aged 18 years or older; b) absence of any pathological condi-
tions or deformities of the jaws; c) good quality radiographs.

Partial or total edentulous patients as well as those who 
present temporomandibular joint disorders were excluded.

Digital panoramic radiographs of 66 females and 84 
males (a total of 150 patients) aged between 24 and 78 years 
met the inclusion criteria and were included in this study. 
The radiographs were acquired using the Sirona digital 
panoramic unit (Dentsply, USA). The exposure parameters 
were selected according to the variability of patient’s size. 
An oral and maxillofacial radiologist with more than 20 
years of experience examined the radiographs, on the same 
monitor. The research procedure extended over four ses-
sions, spaced by a period of 20 days. In order to decrease 
errors, the primary exploration of randomly selected radio-
graphs was repeated 10 days later, without having in hand, 
the initial results.

Bone apposition was identified as uni- or bilateral modi-
fication of the shape of the basal cortical bone at the man-
dibular angle and classified into 3 grades (minor, mild, and 
major) as shown in Figure 2.

All results were saved in an Excel sheet and data were 
statistically analyzed using the IBM® SPSS® software ver-
sion 20.0 (SPSS Inc, Chicago, Illinois).

4. RESULTS
This study was conducted to assess the mandibular 

angle apposition in a study group comprising 150 patients 
diagnosed with bruxism divided in 84 men and 66 women. 
The median age of the study group was 51 years. 56% of the 
patients were male and the mean age was 52 years, ranged 
between 27 and 78 years, and 44% were female with mean 
age of 50 years ranged between 24 and 76 years (Table 1).

Based on the panoramic radiographs of 300 mandibular 
angles (150 patients), the bone apposition was observed 
in 156 mandibular angles (52%) against 144 angles (48%) 
considered with no bone apposition. The mandibular an-
gles presenting bone apposition were classified into three 
grades: minor, mild and major.

Most of these patients had bilateral appositions, but not 

Patients with bruxism Females Males Total

Number 66 84 150

Mean age 50 (24-76) 52 (27-78) 51(24-78)

Bone Apposition 34 44 78

No Bone Apposition 32 40 72

Table 1. Distribution and prevalence of mandibular bone 
apposition of patients diagnosed with bruxism according to 
gender and age

Figure 1. Intraoral photographs showing the generalized dental 
attrition

Figure 2. A) Minor grade of bilateral mandibular angle bone 
apposition (white arrow), B) Mild grade of bilateral bone 
apposition (yellow arrow), and C) Major grade of bilateral bone 
apposition (green arrow)
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.ecessarily with same degree however the unilateral appo-
sition was observed in 14 patients (8 males and 6 females).

The minor, mild and major degrees of mandibular bone 
apposition were distributed, respectively in 26.67%, 16%, 
and 9.33% of all angles. Almost 70% of patients presenting 
bone apposition were adults with 42 years old of mean age 
compared to 22% of younger patients and with no differ-
ences between males and females.

In summary, all patients were distributed in 65 subjects 
with no bone apposition (36 males, 29 females), 71 with 
bilateral apposition (40 males, 31 females) and 14 patients 
with unilateral apposition (8 males, 6 females) (Table 2).

5. DISCUSSION
Association between bruxism and bone apposition in 

the mandibular angle was rarely investigated in the scien-
tific literature. Moreover, the findings of the present study 
represent the first report assessing this topic in Lebanon. 
Based on our study, among the 300 mandibular angles as-
sessed (150 patients/radiographs), bone apposition was 
observed in 156.

The relationship between different bony changes and 
parafunctional habits was the topic of many studies; for 
Panagiotopoulou et al. the functional and parafunctional 
loading of the mandible generate forces that lead to tensile 
and compressive strains and bony deformation (13). Like-
wise, for Yamada et al. more the number of parafunctional 
habits is high, more the risk of condylar bony change is 
greater (14).

As for the bone apposition in the mandibular angles, for 
Türp et al., it should be interpreted as a functional adapta-
tion to the long-term amplified loads that occur during the 
contraction of the jaw closing muscles due to bruxism (8). 
For Panagiotopoulou et al. (13), Wang et al. (15), and Sun 
et al. (16), the hyperactivity of the masticatory muscles, 
especially the masseter and the medial pterygoid, with their 
insertions at the mandibular angles could be the logical 
explanation of these appositions due to their stress activity.

In the same context, Kebede and Megersa concluded that 
masseteric hypertrophy may induce prominent exostoses 
at the angle of the mandible (17).

It has been suggested that bone apposition was not ex-
pected in adolescents [12], because of the relatively short 
duration of loading of the mandibular angles, which was 
apparently insufficient to manifest as visible bone change 
[8]. In our study, we excluded this age range and we believe 

that our findings (bone apposition in only 22% of young 
patients aged between 24 and 30 years) corroborate this 
suggestion.

Our study is not without limitations. Since our results 
were based on two-dimensional radiographs, further 
studies using advanced techniques and software based 
on three-dimensional images are needed in the future to 
evaluate and measure bone volumetric changes and cor-
relate it to bruxism.

6. CONCLUSION
This research was conducted to assess the bone apposi-

tion in the mandibular angle related to bruxism. Our results 
showed different degree of bone appositions in the gonial 
area. In addition to clinical examination, radiologically di-
agnosed bone apposition may serve as an extra diagnostic 
indicator of bruxism. Moreover, since such morphological 
changes take long time to develop, they may provide an 
indication about the presence of bruxism and its duration.

• Author’s contribution: All authors were involved in all steps of the prepa-

ration this article. Final proofreading was made by the first author.

• Consent for publication: Not applicable.

• Competing interests: The authors declare that they have no competing 

interest. The documents and images examined during this study belong 

to the Department of Oral Medicine and Maxillofacial Radiology and are 

available only upon on reasonable request.

• Financial support and sponsorship: Nil..

REFERENCES
1. Lobbezoo F, Ahlberg J, Raphael KG, Wetselaar P, Glaros AG, 

Kato T, et al. International consensus on the assessment of 
bruxism: Report of a work in progress. J Oral Rehabil. 2018; 
45(11): 837-844. doi: 10.1111/joor.12663.

2. Glaros AG, Rao SM. Bruxism: a critical review. Psychol Bull. 
1977; 84(4): 767-781. doi: 10.1037/0033-2909.84.4.767.

3. Bader GG, Kampe T, Tagdae T, Karlsson S, Blomqvist M. De-
scriptive physiological data on a sleep bruxism population. 
Sleep. 1997; 20(11): 982-990. doi: 10.1093/sleep/20.11.982.

4. Lavigne GJ, Khoury S, Abe S, Yamaguchi T, Raphael K. Brux-
ism physiology and pathology: an overview for clinicians. 
J Oral Rehabil. 2008; 35(7): 476-494. doi: 10.1111/j.1365-
2842.2008.01881.x.

5. Shetty S, Pitti V, Satish Babu CL, Surendra Kumar GP, Deepthi 
BC. Bruxism: a literature review. J Indian Prosthodont Soc. 
2010; 10(3): 141-148. doi: 10.1007/s13191-011-0041-5.

Mandibular angles 
bone appositions

Bruxism Group

No 
 Apposition Minor Apposition Mild

Apposition Major Apposition Total

Male Female Male Female Male Female Male Female Male Female

Left mandibular angle 4 3 3 2 1 1 0 0 8 6

Right mandibular 
angle 4 3 2 3 2 0 0 0 8 6

Bilateral mandibular 
angle 72 58 38 32 24 20 18 10 152 120

Total 80 64 43 37 27 21 18 10 168 132

Table 2. Prevalence, side and grade of bone apposition in the mandibular angles of group diagnosed with bruxism.



129Mater Sociomed. 2022 Jun; 34(2): 126-129 • ORIGINAL PAPER 

Bone Apposition in the Mandibular Angle in Adult Patients Diagnosed with Bruxism: a Digital Panoramic Based Study

6. Pizolato RA, Gavião MB, Berretin-Felix G, Sampaio AC, Trin-
dade Junior AS. Maximal bite force in young adults with tem-
poromandibular disorders and bruxism. Braz Oral Res. 2007; 
21(3): 278-283. doi: 10.1590/s1806-83242007000300015.

7. Clark GT, Beemsterboer PL, Rugh JD. Nocturnal masseter 
muscle activity and the symptoms of masticatory dysfunc-
tion. J Oral Rehabil. 1981; 8(3): 279-286.

8. Türp JC, Simonek M, Dagassan D. Bone apposition at the 
mandibular angles as a radiological sign of bruxism: a ret-
rospective study. BMC Oral Health. 2021; 21(1): 537. doi: 
10.1186/s12903-021-01804-9.

9. Manfredini D, Winocur E, Guarda-Nardini L, Paesani D, 
Lobbezoo F. Epidemiology of bruxism in adults: a systematic 
review of the literature. J Orofac Pain. 2013; 27(2): 99-110. 
doi: 10.11607/jop.921.

10. Stuginski-Barbosa J, Porporatti AL, Costa YM, Svensson P, 
Conti PC. Agreement of the International Classification of 
Sleep Disorders Criteria with polysomnography for sleep 
bruxism diagnosis: A preliminary study. J Prosthet Dent. 
2017; 117(1): 61-66. doi: 10.1016/j.prosdent.2016.01.035.

11. Wetselaar P, Vermaire EJH, Lobbezoo F, Schuller AA. The 
prevalence of awake bruxism and sleep bruxism in the Dutch 
adolescent population. J Oral Rehabil. 2021; 48(2): 143-149. 
doi: 10.1111/joor.13117.

12. Melo G, Duarte J, Pauletto P, Porporatti AL, Stuginski-

Barbosa J, Winocur E, et al. Bruxism: An umbrella review 
of systematic reviews. J Oral Rehabil. 2019; 46(7): 666-690. 
doi: 10.1111/joor.12801.

13. Panagiotopoulou O, Iriarte-Diaz J, Mehari Abraha H, Tay-
lor AB, Wilshin S, Dechow PC, Ross CF. Biomechanics of 
the mandible of Macaca mulatta during the power stroke of 
mastication: Loading, deformation, and strain regimes and 
the impact of food type. J Hum Evol. 2020; 147: 102865. doi: 
10.1016/j.jhevol.2020.102865.

14. Yamada K, Hanada K, Fukui T, Satou Y, Ochi K, Hayashi T, 
Ito J. Condylar bony change and self-reported parafunc-
tional habits in prospective orthognathic surgery patients 
with temporomandibular disorders. Oral Surg Oral Med Oral 
Pathol Oral Radiol Endod. 2001; 92(3): 265-271. doi: 10.1067/
moe.2001.117558.

15. Wang H, Chen MS, Tian WD, Li SW. [Stress distribution of 
mandible under different loading and biting condition]. 
Sichuan Da Xue Xue Bao Yi Xue Ban. 2004; 35(4): 516-519.

16. Sun J, Zhang FQ, Wang DW, Yu J, Wang CT. [Stress analysis 
of the mandible by 3D FEA in normal human being under 
three loading conditions]. Shanghai Kou Qiang Yi Xue. 2004; 
13(1): 41-43.

17. Kebede B, Megersa S. Idiopathic masseter muscle hypertro-
phy. Ethiop J Health Sci. 2011; 21(3): 209-212. 


