
Abstract
Background: Bruxism is a common parafunctional activity that causes destructive effects on the teeth, periodontal tissue, and 
temporomandibular joint, leading to hypertrophy and myositis of the masseter muscle. This study aimed to evaluate the sonography 
findings of masseter muscle among women with bruxism and compare them with those among healthy females.
Methods: The statistical population of this study consisted of 45 female volunteers, including 23 patients with bruxism and 22 
healthy subjects, referring to the Prosthodontics Department. Masseter muscles were evaluated by sonography in each group 
bilaterally, at rest and maximum contraction positions, and in longitudinal and transverse planes in terms of thickness. It was also 
examined in terms of the pattern (type I, II, and III), echogenicity (hypo, intermediate, and hyper), internal structure (homogeneous 
and heterogeneous), and muscle fiber limits (well-defined, poorly-defined, and ill-defined).
Results: In the study of three variables of echogenicity, internal structure, and boundaries of muscle in patients with bruxism, less 
echogenicity (P ≤ 0.011), heterogeneous structure (P ≤ 0.003), and indeterminate boundaries (P = 0.000) were predominant, and 
there was a significant relationship between the two groups. Moreover, the examination of the difference in muscle thickness 
between the two groups showed that only the thickness of the left masseter muscle in the longitudinal plane and at rest position 
was significant between the healthy and bruxism groups (P = 0.040).
Conclusion: There were marked sonographic changes in the masseter muscle in women with bruxism, indicating that the bruxism 
may affect the masseter muscle.
Keywords: Masseter muscle, Ultrasonography, Bruxism

Introduction
Bruxism is a parafunctional activity of the masticatory 
muscles during the day or night, characterized by aimless 
tooth clenching. The symptoms of this disorder include 
masticatory muscle hypertrophy, myositis, morning 
stiffness, tooth sensitivity, and broken dental restorations 
(1,2). The parafunctional activity of the masticatory 
muscles is observed in 60% and 80% of healthy 
individuals and patients with bruxism, respectively. The 
masseter, temporalis, and internal pterygoid muscles are 
continuously stimulated during bruxism (3).

Recently, masseter muscle thickness has been considered a 
marker for the function of this muscle. Unilateral or bilateral 
master hypertrophy is observed in patients with long-term 
bruxism, which leads to facial asymmetry, discomfort, and 
adverse effects in numerous patients (1,2,4).

The masseter muscle can be evaluated using computed 
tomography (CT) and magnetic resonance imaging 
techniques. However, since ultrasound is a safe, repeatable, 
fast, inexpensive, and non-invasive method (1), it can be 
highly beneficial in evaluating the quality and quantity 
of this muscle when it is accompanied by complete and 
accurate information about the anatomy of the study area 
(5,6). The masseter muscle is a superficial muscle, easily 
identifiable on ultrasound examination, and known as a 
homogeneous structure near the mandibular echogenic 
band (1,7).

To the best of our knowledge, few studies have 
investigated the anatomical sonographic appearance 
and normal variations of the masseter muscle in healthy 
individuals and its changes in quality (i.e., internal 
structure, echogenicity, pattern, and boundaries) and 
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quantity (i.e., thickness) in patients with parafunction. 
Therefore, this study aimed to compare the masseter 
muscle via sonography in patients with parafunctional 
habits of the bruxing events with healthy individuals.

Methods
This cross-sectional study was conducted in the 
Department of Oral and Maxillofacial Radiology, School 
of Dentistry, Mashhad University of Medical Sciences, 
Mashhad, Iran, from November 2017 to March 2019. The 
research objectives and procedures were explained to all 
participants, and informed consent was obtained from the 
subjects. The samples (n = 45) consisted of healthy females 
(n = 22) and women with bruxism (n = 23) referring to the 
Prosthodontics Department of the School of Dentistry. 
All subjects were in the age range of 20-52 years, and the 
mean age was not significantly different between the two 
groups.

In this study, patients with bruxism were classified into 
three groups in terms of the duration of the disorder, 
namely less than one year, 1-2 years, and more than 
three years. It was revealed that 52% of the patients were 
suffering from bruxism for less than a year (Table 1).

Inclusion criteria
The bruxism group consisted of female patients whose 
bruxism was confirmed by a prosthetist and were in the 
research diagnostic criteria for the temporomandibular 
disorders group. The control group included female 
volunteers with normal facial muscles, Class I occlusion, 
and no muscle hypertrophy.

Exclusion criteria
The exclusion criteria were having a history of previous 
facial muscle disease (e.g., Bell’s palsy), a history of 
radiotherapy in the head and neck, consumption of 
medications affecting the function and structure of 
the facial muscles, a history of functional orthodontic 
treatment or surgery, specific eating habits (e.g., eating 
solid foods), history of Botox injections in facial muscles, 
and high body mass index (BMI) and reaching menopause.

Before the onset of each ultrasound examination, a 
dentist performed a clinical examination, including 
concurrent dental abrasions, cheek biting, crenated 
tongue, broken restorations, and masseter muscle pain. 

Technique
An oral and maxillofacial radiologist performed 
sonography examinations with approximately 5 years of 

experience in the field of ultrasound through grayscale 
sonography (CTS-7700C, China) and a multi-frequency 
linear probe (5-10 MHz). All scans were saved. To 
conduct sonography, the patients were placed in the 
supine position so that the mandible was relaxed and the 
masseter muscle had no function. To obtain a transverse 
scan of the masseter muscle, the probe was placed with 
minimal pressure perpendicular to the muscle’s anterior 
edge and the ramus mandible’s surface at the opposite 
side of the occlusal plane approximately in the middle 
part of the muscle. The reason for placing the probe in 
this position lies in the fact that according to the results 
of studies, the middle part of the muscle has the highest 
reliability in measuring thickness, on the other hand, the 
thickest muscle is located in the middle dimension of the 
mediolateral Ramus mandible (5).

To obtain a longitudinal scan, the probe was placed 
vertically with minimal pressure parallel to the muscle’s 
anterior edge and the ramus mandible’s surface in 
the middle of the muscle. The resting position of the 
masseter muscle is when there is a distance of about 
8-9 mm (3) between the teeth, and the muscle is at its 
minimum electromyographic activity. However, the 
maximum contraction of the masseter occurs when with 
the contraction of this muscle, the jaws are closed, and 
the teeth are in an occlusive position with the maximum 
pressure on each other. Eight scans were obtained from 
each patient’s masseter muscles, including two transverse 
scans at rest and the maximum contraction positions 
and two longitudinal scans at rest and the maximum 
contraction on each side. Generally, 90 masseter muscles 
were examined, and 360 ultrasound scans were obtained.

Study variables included masseter muscle thickness, 
echogenicity (hypo echo, intermediate echo, and 
hyper echo), internal structure (homogeneous and 
heterogeneous), muscle fiber boundaries (well-defined, 
poorly defined, and ill-defined), and muscle type (I, II, 
III). Muscle thickness was measured from the lower edge 
of the subcutaneous fat to the ramus, directly at the time 
of scanning, at rest and the maximum contraction, and in 
longitudinal and transverse planes.

The internal pattern of the masseter muscle in ultrasound 
was divided into three groups based on the echogenic 
bands’ visibility and the bands’ width and echogenicity. 
Ultrasound images of each subject in both groups were 
placed in one of the following categories in real-time 
ultrasound based on the results of a study conducted by 
Imanimoghaddam et al (5). These categories include:
•	 Group I: In this case, the pattern of the masseter 

muscle is normal, in which fine and thick hyperechoic 
bands are clearly visible (Figure 1). 

•	 Group II: In this category, a decrease in the number 
of fine and thick bands, an increase in the thickness 
of the remaining bands, and a decrease in the 
echogenicity of the bands are evident (Figure 2).

Table 1. Frequency distribution of involvement duration in people with 
bruxism inclusion criteria

Group
Less than1 year 1-3 years  > 3 years

Number Percent Percent Percent Number Percent

Bruxism 12 52 6 26 5 21
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•	 Group III: This type is divided into two subgroups, 
including type IIIa with a sharp decrease in the 
number of bands and type IIIb with the loss of bands 
(Figure 3).

Groups II and III are determined as abnormal muscle 
states.

Normal masseter muscle has a homogeneous internal 
structure, clear boundaries, and high echogenicity. Based 
on the results of studies, inflamed masseter muscle 
is observed as a decrease in the echogenicity of the 
echogenic bands and the loss of homogeneous structure. 
These bands are reduced or destroyed by inflammation; 
therefore, this finding is an essential structural indicator 
of masseter muscle infection and inflammation (8). The 
two groups in this study were also evaluated in terms of 
these three variables.

Statistical analysis
To evaluate the relationship between qualitative variables, 
the χ2 test was used. Independent t-test and paired sample 
test were employed to compare the mean of quantitative 
variables in different people and the variable in each 
group between the right and left sides, respectively. In all 
tests, a P value of 0.05 was considered significant. Data 
description and analysis were performed using PASW 
Statistics for Windows (version 18; SPSS Inc., Chicago, 
IL, USA).

Results
The samples of this study (n = 45) included 20-52-year-
old females in two groups of patients with bruxism 
(n = 23) and control (n = 22) referring to the center to 
obtain ultrasound images. None of the subjects were 
excluded from the study. The mean age scores of the cases 

Figure 1. Normal ultrasound view of the masseter muscle (internal pattern of group I) in a healthy 30-year-old woman. Fine and thick bands of hyperecho are 
well visible. A: Thickness of the muscle at rest: 11 mm, B: Thickness of the muscle during contraction: 15 mm

Figure 2. Ultrasound view of group II (abnormal posture) in a 27-year-old woman. Note the reduction of fine bands and the residual band echoes. A: Muscle 
sonogram at rest, muscle thickness: 11.03 mm, B: Muscle sonogram in contraction, muscle thickness: 13.08 mm

Figure 3. Ultrasound view of group IIIa (abnormal condition) in a 20-year-old woman. Notice the sharp decrease in muscle bands. A: Muscle sonogram at rest, 
muscle thickness: 9.9 mm, B: Muscle sonogram at contraction, muscle thickness: 12.01 mm

A B

A B

A B
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were 33.09 ± 7.36 and 28 ± 6.56 in the bruxism and control 
groups, respectively.

The examination of the echogenicity of the masseter 
muscle showed a significant relationship between the 
presence of bruxism and the echogenicity of the right and 
left masseter muscles in both transverse and longitudinal 
planes (P ≤ 0.011) as the echogenicity of the masseter 
muscle in people with bruxism progressed to become 
hypoechoic (Tables 2 and 3).

There was also a significant relationship between the 
presence of bruxism and the internal structure of the right 
and left masseter muscles in longitudinal and transverse 
planes (P ≤ 0.003). Accordingly, the highest frequencies 
were reported for homogeneity and heterogeneity in the 
healthy and bruxism groups, respectively (Tables 4 and 5).

It was also revealed that the highest frequencies of 
muscle boundaries belonged to the ill-defined and well-
defined boundaries among the patients with bruxism and 
healthy individuals, respectively (P = 0.000) (Table 6).

In the study of masseter muscle patterns, the highest 
frequencies were related to type I and type II patterns in the 
healthy and bruxism groups; nevertheless, no significant 
relationship was observed in this regard. According to 
the results of our study, the examination of the difference 
in muscle thickness between the two groups showed 
that only the thickness of the left masseter muscle in the 
longitudinal plane and at rest was significant between the 
healthy and bruxism groups (P = 0.040).

Discussion
Today, the findings of studies have indicated that 
ultrasonography can reveal the morphology of the 
masseter muscle and other superficial muscles as an 
alternative method (8,9). In addition, sonography is an 
accurate and reliable method of measuring the thickness 
of the masseter muscle and shows the internal structures 
of the muscles much more clearly than CT (7,10,11). 
Therefore, this study was performed to find sufficient 

information about masseter muscle sonography, 
determine its sonographic changes in the bruxism group, 
and compare them with those in the healthy group.

In the present study, no statistically significant 
difference was observed between the thickness of the 
right and left masseter muscles at rest and the maximum 
contraction in the two groups of healthy and bruxism. The 
only significant difference was found in the thickness of 
the left master muscle in the longitudinal plane and at rest 
between the two groups (P = 0.040), which was in line with 
those of studies conducted by Imanimoghaddam et al (5), 
Georgiakaki (12) and Raadsheer et al (13). However, the 
findings of the present research study were inconsistent 
with those of a study conducted by Najm showing that the 
thickness of the left and right masseter muscle at rest and 
contraction positions was different between individuals in 
both healthy and bruxism groups (1). The reason for this 
discrepancy can be the shorter duration of the disorder 
(52% less than one year) among the patients in our study 
and, consequently, the lower impact of this inflammation 
on the masticatory muscles. 

According to the results of a study by Raghunandan 
Iyengar et al, the degree of change depends on both the 
bruxism duration and the force exerted during bruxism 
(14). The other factors influencing the degree of changes 
include various individual differences affecting the 
thickness of the masseter muscle, such as the dominant 
side that the patient uses to chew and the racial, genetic, 
and environmental variations of different patients (e.g., 
morphology, face height, BMI, edentulousness, age, 
gender, and scan time).

Based on a study performed by Satiroğlu, individuals 
with shorter face heights had thicker masseter muscles 
(15). In another study, Yamaguchi et al reported that the 
thickness of the masseter muscle was associated with age 
in both genders and tooth loss in women (16). Kiliaridis et 
al evaluated the sonography of sixty 7-18-year-old patients 

Table 2. Echogenicity of right and left masseter muscles in longitudinal and 
transverse planes in two groups

Plane and side χ2 P value

Right transverse plane 8.986 0.011

Left transverse plane 12.777 0.002

Right longitudinal plane 16.786  < 0.001*

Left longitudinal plane 20.277  < 0.001*

*Significant.

Table 3. Echogenicity frequency distribution of right and left masseter muscles in longitudinal and transverse planes in the two groups

Group
Right transverse plane Left transverse plane Right longitudinal plane Left longitudinal plan

Hypo Intermediate Hyper Hypo Intermediate Hyper Hypo Intermediate Hyper Hypo Intermediate Hyper

Control 2 (9.1) 5 (22.7) 15 (68.2) 3 (13.6) 7 (31.8) 12 (54.5) 2 (9.1) 4 (18.2) 16 (72.7) 2 (9.1) 4 (18.2) 16 (72.7)

Bruxism 9 (22.7) 8 (34.8) 6 (26.1) 12 (52.2) 9 (39.1) 2 (8.7) 10 (43.5) 10 (43.5) 3 (13.0) 13 (56.5) 8 (34.8) 2 (8.7)

Note: Data are expressed as number (percent).

Table 4. Evaluation of the relationship between the internal structure 
(homogeneity and heterogeneity) of right and left masseter muscles in 
longitudinal and transverse planes in two groups

Plane and side χ2 P value

Right transverse plane 8.538 0.003

Left transverse plane 11.745 0.001

Right longitudinal plane 9.911 0.002

Left longitudinal plane 16.243  < 0.001*

*Significant.
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at rest and under contraction conditions. Accordingly, the 
muscle thickness was much less than that in the present 
study (17). The reason for this matter lies in the fact that 
there is probably a positive correlation between muscle 
thickness and age (18).

Park et al concluded that masseter muscle thickness 
was directly related to facial morphology in both genders 
and age in men (19). Yamaguchi et al (16) and Chang 
et al (18) concluded that masseter muscle thickness was 
more affected by age in males than in females. However, 
masseter muscle thickness showed no relationship with 
age and gender in a study performed by Odkhuu et al, 
which was probably due to the small sample size (n = 27) 
(20). It has been revealed that the thickness of the masseter 
muscle can also be affected by BMI (18,21). The case in 
the present study lacked a very high BMI.

Based on the results of a study conducted by Satiroğlu et 
al, the mean thickness of the masseter muscle at rest and 
contraction positions was higher in the Turkish population 
than in the subjects of our study. This discrepancy can be 
attributed to both the difference in races and the study 
of both male and female groups since higher muscle 
thickness has been demonstrated in men (15). Barotsis et 
al measured the masseter muscle thickness by ultrasound 
in the longitudinal and transverse planes among healthy 
volunteers. They concluded that the thickness of the 
muscles, including the masseter, varies depending on the 
time and orientation of the scan and the body position 
during scanning (22).

These variations of masseter muscle thickness among 
different populations can be due to racial differences, 
and consequently, lead to diverse orientations, sizes, 
and different compositions of muscle fibers. Therefore, 
the effects of genetic and environmental variability on 
muscle development cannot be ignored. The location of 
evaluating the masseter muscle is also essential during the 
ultrasound since the thickness of the muscle varies from 
point to point. Both Bertram and Emshoff reported that 

ultrasonography was a repeatable method of measuring 
muscle cross-sectional area in the middle and lower levels 
(23,24). In our study, the measurement was performed at 
the middle level.

In the present study, a significant relationship was 
observed in the internal structure (i.e., homogeneity and 
heterogeneity) between the healthy and bruxism groups. 
Regarding this, in individuals with bruxism, the number 
of muscle-decreasing fibers and the homogeneity of the 
internal structure were reduced. Based on the results of the 
study conducted by Najm, there was a significant difference 
in the type of internal pattern of masseter muscle between 
the two groups of bruxism and control (1).

In the study of masseter muscle echogenicity, a significant 
relationship was revealed between the presence of bruxism 
and muscle echogenicity as the echogenicity of the masseter 
muscle in people with bruxism progressed to become 
hypoechoic, compared to those in the healthy group. 
According to the findings of a study carried out by Ariji et al, 
an essential structural indicator of masseteric infection and 
inflammation can be the reduction of echo intensity and the 
absence of partial or complete echogenic bands related to 
the internal fascia or tendons, which are commonly seen on 
ultrasound images of healthy muscles (11).

Regarding the frequency of the limit types, the highest 
frequency in the healthy group was related to the well-
defined limits, followed by poorly-defined ones. However, 
in the bruxism group, the highest frequencies were related 
to ill-defined and poorly-defined limits in descending 
order. A significant difference was revealed between the 
two groups regarding this, meaning that a well-defined 
limit was observed in only 2 out of 23 patients with 
bruxism. This feature, which has not been investigated in 
previous studies, is similar to echogenicity, and internal 
structure indicates a deterioration in muscle quality due 
to bruxism and muscle inflammation.

In the study performed by Najm, it was reported that 
the highest frequency of muscle patterns in the bruxism 

Table 5. Frequency distribution of internal structure (homogeneity and heterogeneity) of right and left masseter muscles in longitudinal and transverse planes in 
two groups

Group
Right transverse plane Left transverse plane Right longitudinal plane Left longitudinal plane

Hypo Hyper Hypo Hyper Hypo Hyper Hypo Hyper

Control 18 (81.8) 4 (18.2) 16 (72.7) 6 (27.3) 17 (77.3) 5 (22.7) 18 (81.8) 4 (18.2)

Bruxism 9 (39.1) 14 (60.09) 5 (21.7) 18 (78.3) 7 (30.04) 16 (69.6) 5 (21.7) 18 (78.3)

Note: Data are expressed as number (percent).

Table 6. Comparison of the highest frequency distribution of right and left masseter muscle fiber types in transverse and longitudinal planes in the two groups

Group

Right transverse plan Left transverse plan Right longitudinal plan Left longitudinal plan

Well 
defined

Poorly
defined

Ill-defined
Well 

defined
Poorly
defined

Ill-defined
Well 

defined
Poorly
defined

Ill-defined
Well 

defined
Poorly
defined

Ill-defined

Control 11 (50.0) 10 (45.5) 1 (4.5) 16 (72.7) 5 (22.7) 1 (4.5) 15 (68.2) 5 (22.7) 2 (9.1) 18 (81.8) 3 (13.6) 1 (4.5)

Bruxism 0 (0) 12 (52.2) 11 (47.8) 1 (4.3) 11 (47.8) 11 (47.8) 0 (0) 10 (43.5) 13 (56.5) 2 (8.7) 6 (26.1) 15 (65.2)

Note: Data are expressed as number (percent).
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group was related to the type II pattern (45%) (1). 
Likewise, based on the findings of the study conducted 
by Imani Moghaddam et al. in the field of myofascial 
pain, the type II pattern was predominant in the masseter 
muscle (5). In our study, the highest frequencies of 
muscle pattern type were related to the group I and 
group II patterns among the healthy individuals and the 
bruxism group, respectively. Nonetheless, no significant 
relationship was observed regarding this, which could be 
attributed to the fact that the subjects were in the early 
stages of the disease (52% under one year), and their 
muscle inflammation had not yet reached the point of 
being able to change muscle patterns. It was revealed 
that inflammation had been able to change echogenicity, 
boundaries, and internal structure; however, it was not 
strong enough to change the pattern. To evaluate this 
hypothesis, it is required to perform further studies 
with larger sample sizes and examine the relationship 
between the duration of inflammatory involvement 
of muscles and their pattern change. Larger sample 
sizes are essential for increasing the analysis’s power 
and enhancing the findings’ reliability. This limitation 
restricts the generalizability of the results to broader 
populations. 

Conclusion
This study revealed significant ultrasound changes in 
the masseter muscle of women with bruxism, specifically 
in echogenicity, internal structure, and the delineation 
of muscle fibers. These findings suggest that bruxism 
can adversely affect the masseter muscle. The observed 
changes underscore the potential of ultrasound as an 
important diagnostic tool for assessing bruxism-related 
muscle alterations.
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