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ABSTRACT

Objective
To evaluate the occurrence of alterations in the thickness of Masseter, through non-invasive technique of image ultrasonography, in subjects 
with temporomandibular joint disorder
 
Methods
The thickness of Masseter muscle was measured by bilateral, transverse sections, in real time, through image ultrasonography, in thirty-five 
volunteers, from 19 to 45 years, who were classified in two groups: Group A - symptomatic patients (21 volunteers - 10 men and 11 women), 
and Group B - asymptomatic patients (14 volunteers  - 7 of each gender).

Results
The results were submitted to the test t of Student for independent samples (p≤ 0.05). The masculine Masseter measured were shown to 
be bigger than the feminine ones in both the groups. Among the participants of the Groups A and B, the width and length of the Masseter 
muscles, left and right, are, on average, 23% and 12%, respectively, bigger in men. However, no differences were found in the thickness of 
this muscle between the subjects with or without temporomandibular disorders.

Conclusion
The measurement of the Masseter muscle thickness, by Ultrasonography images, is not conclusive for temporomandibular disorders (TMD).

Indexing terms: Bite strength. Masseter muscle. Mastication. Ultrasonography.

RESUMO

Objetivo
Avaliar a ocorrência de alterações na espessura do músculo Masseter, por técnica não invasiva de ultrassonografia de imagem, em portadores 
de disfunção temporomandibular.

Métodos
A espessura do músculo Masseter foi mensurada em cortes transversais, bilaterais e, em tempo real, por meio da técnica ultrassonográfica 
de imagem, em trinta e cinco voluntários, com idades entre dezenove e quarenta anos, que foram classificados em dois grupos: Grupo A - 
portadores de disfunção temporomandibular sintomáticos (21 voluntários, sendo 10 homens e 11 mulheres), e Grupo B - assintomático (14 
voluntários, sendo 7 de cada sexo).

Resultados
Os resultados obtidos foram submetidos ao teste t de Student para amostras independentes (p≤ 0,05). Os Masseteres masculinos mensurados 
apresentaram-se maiores que os femininos em ambos os grupos. Nos participantes dos Grupos A e B a largura e o comprimento dos músculos 
Masseteres, esquerdo e direito, são em média 23% e 12%, respectivamente, maiores no sexo masculino. Entretanto não foram encontradas 
diferenças na espessura desse músculo entre os indivíduos portadores e não portadores de disfunção temporomandibular.

Conclusão
A mensuração da espessura do músculo Masseter, por imagens ultrassonográficas, é inconclusiva para o diagnóstico da disfunção 
temporomandibular.

Termos de indexação: Força de mordida. Músculo Masseter. Mastigação. Ultrassonografia.
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INTRODUCTION

The temporomandibular joint dysfunction 
(TMD) is defined by McNeill et al.1 as a broad group of 
clinical issues that involve the masticatory musculature, 
the temporomandibular joint (TMJ) and its associated 
structures2. The analysis of the masticatory musculature 
is restricted to the electromyography test as well as the 
clinical palpitation technique3-4, once the computer 
tomography, which presents cumulative biological effect; 
and the magnetic resonance, due to its accessibility 
and high costs, are not typically recommended5. The 
technological advances, with anatomic details have been 
widely expanded, and among those, ultrasonography is 
included6. The ultrasonography of the Masseter muscle 
is shown to be simple, fast, non-invasive and technically 
reproductive, reliable in its measuring of the muscle’s 
thickness5-6. It is a dependent operator technique, requiring, 
for its application, the following of the described protocol 
and the awareness of the transducer’s necessary pressure on 
the skin’s surface5. In many studies, this technique has been 
utilized in order to measure, through transverse sections, 
the Masseter muscle and co-relate such findings with the 
temporomandibular joint dysfunction, pain in muscular 
palpation, facial morphology, bite strength, and occlusal 
factors7-8. According to Heo et al.9 and Glaros & Burton10, a 
great number of women patients presented some necessity 
of treatment for TMDs, and, in this respect, Mangilli et al.11 

argue that in studies utilizing the ultrasound technique it is 
important, in order of investigation, to evaluate differences 
in age, sex, facial patterns, and muscular mass.

Therefore, the objective of this work is to evaluate, 
though image ultrasonography technique, alterations in 
the thickness of the Masserter muscle in partients with 
TMD, in men and women.

METHODS

Research place and biological material 
The research was conducted at the Centro de 

Ecografia Médica Diagnóstica Fetal of the Beneficência 
Portuguesa Hospital in Manaus (Amazon), in October, 
2008. The participants were chosen among students of 
the Medical and Dentistry Schools of the Federal University 
of Amazon (UFAM), in non-randomized selection. 35 

individuals participated in this research, ranging from the 
ages of 19 to 40 (average of 28.6 ± 5.6 years), with full 
dentition, not submitted to any orthodontic treatments. 
The participants were selected taking into consideration 
the presence and absence of signals and symptoms of 
TMD. The selective test was done through two calibrated 
examiners (Kappa = 0.913)13 and the signs of the TMD 
were calculated according to the Mandibular Cranium 
Index (MCI), described by Fricton & Schiffman12. The 
symptomatology was evaluated by standard questionnaire14 
According to the results, the participants were classified in 
two groups: Group A: formed by 21 TMD symptomatic 
participants (11 women and 10 men); Group B: formed by 
14 TMD asymptomatic participants (7 of each sex).

All the participants signed a Term of Agreement 
for this research, which was previously approved by the 
Ethics Committee of the Center of Graduate Studies at São 
Leopoldo Mandic College, protocol #: 1088, according to 
the resolution 196/1996 of the National Health Council.

Ultrasound test 
The ultrasonography test of the Masseter Muscle 

thickness, in all the participants of this research, was done 
by the same technician.

In order to measure the Masseter muscle, the 
Valuson 730, GE, New York, USA was utilized and the 
linear multi-focal transducer for smaller structures of 6 to 
12 MHz with trapezoidal function. The equipment was 
adjusted for a 3,5 cm of depth in three focal points, with 
a captured image in velocity of 31Hz per second, and with 
a transducer perpendicularly oriented to the branch of the 
mandible5-6. 

The participants were accommodated with their 
heads kept in the same position for all the various stages of 
the test, and with a 90° spin to the side where the muscle 
would be analyzed. However, the methodology to record 
the measurements of the Masseter Muscle, in postural 
position, was modified with the purpose of preventing 
the compression of the tissue5-6. Besides that, it was 
suggested to the participant, that he or she kept a minimal 
distance between the teeth and avoided pressuring them15, 
and then remain in their lying vertical dimension. 

The masseter muscle was found in an objective, 

palpation, clinical test16, demarcating in five areas to 

be examined6 (Picture 1), and bilaterally scanned in five 

positions, from the fixed insertion to the mobile ones7,17, 

previously determined. 
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The measurement of the muscle’s thickness was 

conducted in each transverse section, one by one separately 

(Picture 2). Only one measurement was evaluated, in real 

time, for each transverse section17. The records of the 

individually annotated measurements, at first, in the length 

of each transverse section, and then, in the width of the 

muscle.

Figure 1. Demarcation of the area to be examined.

Figure 2. Masseter Muscle in transverse section.

Statistical analysis 

The experimental delineament was in double blind 

and the obtained results were submitted to the test t of 

Student (p<0,05) for independent samples.

RESULTS 

Among the Group A participants, it was observed 
that the width and length of the Masseter muscles, left 
and right, were approximately 23% bigger in men (Table 
1).

Table 1. Group A: bilateral biometrics of the Masseter muscle among men and women.

3,730±0,339 b3,761±0,380 b0,718±0,142 b0,667±0,152 bFeminine

4,181±0,322 a4,162±0,428 a1,023±0,116 a0,916±0,117 aMasculine

LeftRightLeftRight

Width (mm)Length (mm)

Masseter
Sex

3,730±0,339 b3,761±0,380 b0,718±0,142 b0,667±0,152 bFeminine

4,181±0,322 a4,162±0,428 a1,023±0,116 a0,916±0,117 aMasculine

LeftRightLeftRight

Width (mm)Length (mm)

Masseter
Sex

Note: Average ± standard deviation (n ♂ = 10; n ♂ = 11). Averages followed by the 
same letters do not differ among each other (p <0,05).

Among the Group B participants, it was also 
verified that the width and length of the Masseter muscles, 
right and left, are about 12% bigger in men (Table 2).

Table 2. Group B: bilateral biometrics of the Masseter muscle in the masculine and 

feminine sexes. 

3,878±0,100 b3,895±0,19 b0,742±0,059 b0,771±0,085 bFeminine

4,161±0,242 a4,332±0,39 a0,970±0,165 a0,908±0,143 aMasculine

LeftRightLeftRight

Width (mm)Length (mm)
Masseter

Sex

3,878±0,100 b3,895±0,19 b0,742±0,059 b0,771±0,085 bFeminine

4,161±0,242 a4,332±0,39 a0,970±0,165 a0,908±0,143 aMasculine

LeftRightLeftRight

Width (mm)Length (mm)
Masseter

Sex

Note: Average ± standard deviation (n = 7). Averages followed by the same letters 
do not differ among each other (p <0,05).

However, there is no difference in length nor width 
of the Masseter muscles, of both faces, among the same 
sex the participants  between Groups A and B. (Tables 3 
& 4).

able 3. Groups A & B: Bilateral biometrics of the Masseter muscle in men. 

4,16 a4,332 a0,970 a0,908 aGroup B

4,181 a4,162 a1,023 a0,916 aGroup A

LeftRightLeftRight

Width (mm)Length (mm)Masseter

4,16 a4,332 a0,970 a0,908 aGroup B

4,181 a4,162 a1,023 a0,916 aGroup A

LeftRightLeftRight

Width (mm)Length (mm)Masseter

Note: Averages followed by the same letters do not differ among each other (p 
<0,05). Group A: n = 10; Group B: n = 7.
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Table 4. Groups A & B: Bilateral biometrics of the Masseter muscle in women. 

3,878 a3,895 a0,742 a0,771 aGroup B

3,730 a3,761 a0,718 a0,667 aGroup A

LeftRightLeftRight

Width (mm)Length (mm)Masseter

3,878 a3,895 a0,742 a0,771 aGroup B

3,730 a3,761 a0,718 a0,667 aGroup A

LeftRightLeftRight

Width (mm)Length (mm)Masseter

Note: Averages followed by the same letters do not differ among each other (p 
<0,05). Group A: n = 11; Group B: n = 7.

DISCUSSION

The ultrasound measurement of the Masseter 
muscle has been utilized for the most diverse observations, 
for example, in order to correlate the thickness with the 
facial morphology and the width of the dental arch6,18-

19 and the results demonstrate that this technique of 
image can be capable of obtaining such information. On 
the other hand, Emshoff & Bertram4 report difference 
regarding the thickness of the Masseter muscle measured 
by ultrasonography after the use of stabilizing plates in 
patients with TMD before and after the treatment, while 
Arijii et al.7 claim that the ultrasound images of patients 
with TMD demonstrate that there had been increase in the 
thickness of the masticatory muscle, which, according to 
Farella et al.20, influence positively in the slowdown of the 
beginning of the pain as well as prolonged resistance. 

However, in the results obtained in this research, no 
differences were observed in the pattern of development 
of the Masseter Muscle thickness among TMD and Non-
TMD patients, which corroborates the results of Pereira et 
al.13 utilizing the same technique in similar experiments. 

On the other hand, works of ultrasound evaluation 
of the thickness of the Masseter muscle performed by 
Kiliaridis & Kalebo15 and by Close et al.21 demonstrate that 
there is a great variation in the thickness of this muscle 
among men and women, what also was evidenced among 
participants of both sexes in the groups A and B of this 
research. Such findings suggest that the Masseter muscle 
presents phenotypic variability among sexes and, therefore, 
it is likely that this behavior prevents the detection by 
ultrasound images, of alterations in their thickness, 
influenced by temporomandibular dysfunction. 

CONCLUSION

After the results, we can conclude that the 
ultrasound images technique show the occurrence of 
differences in length and width of the Masseter muscle 
among men and women while there was no evidence of 
change in size (length and width) of the muscle of both 
faces among TMD and Non-TMD patients.
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