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ABSTRACT 
 
This study aimed at collecting data of masseter myofascial tension, related to the joint hyperactivity by 
electromyography activity of masseter muscle at rest, isotonic and isometric chewing. 08 patients living in the city of 
Buenos Aires, Argentina, volunteers, aged between 22 and 62 years, both sexes were evaluated. The 
electromyography data collection at rest had reported that 50% showed differences in masseter muscle tension 
increased in the left for the right masseter; in isometric contraction, 50% had a difference in masseter tension right; 
in isotonic contraction 62.5% there was a difference in increased tension in the left masseter. Anthropometry of the 
face was suggested, where 25% showed significant variance of 01 cm of discrepancy on the right, in relation to the 
left. It is possible in the future, an early diagnosis and treatment, thus avoiding a source of pain, speech disorders 
and problems in the mastication system. For this we need to establish a direct follow-up control of at least one year 
after the treatment strategy. 
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INTRODUCTION 
 
Currently, professionals from various areas of 
expertise had developed an interest in knowing the 

temporomandibular joint (TMJ), also known as 
craniomandibular joint (CMJ), the most complex 
of the human body for its anatomy, its handling 
capacity, as well as being two joints in a single 
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bone (Okeson 1998; Okeson 1992; Zanini 1999; 
Duringan et al. 2009). 
The articulation of the jaw to the temporal bone 
belongs to the type of synovial joint, TMJ. It is a 
combination of ginglymus and flat hollow, formed 
by the mandibular condyle, which articulates the 
mandibular fossa of the temporal bone. Among 
(Between) them there is the hard bone joint that 
allows the complex movements of the joint, so 
they do not articulate directly. The synovial joints 
are generally very mobile and have elements of 
capsules, cavity, articular surfaces and ligaments 
(Balbinote 2003; Henry Gray 1999; O’rahillt, 
1988; Öcal et al. 2009). 
The terminology temporomandibular disorder 
(TMD) is adopted by the American Dental 
Association to cite this disorder, when there is pain 
in the preauricular region, in the masticatory 
muscles or TMJ, sounds in this joint during jaw 
function and limitations of jaw extension 
movements (Bassanta et al. 1997; Machado 1998). 
The masseter corresponds to one of the muscles of 
mastication. It is a quad, thick muscle, which is 
located on the side of the mandible and is divided 
into portions partly superficial, middle and deep. 
The masseter muscle is supplied by the trigeminal 
nerve, mandibular division. It is a powerful lifter 
jaw and is considered the main muscle for that 
function. The superficial fibers help to pull the jaw 
forward during the movement of protraction 
(Henry Gray 1999; O’rahillt, 1988; Palastanga et 
al. 2000). 
The principal characteristic of myofascial pain 
includes muscle weakness and pain point, called 
trigger points, local and referred pain. However, 
myofascial pain, particularly in the head and neck, 
has numerous findings and common associations 
with joint disorders and other painful disorders 
that can lead to misdiagnosis (Fricton 1999). 
In Buenos Aires, Argentina, the incidence of pain 
on masseter muscle tension is 44.5%, and the 
female community is the most affected, according 
to the Pain Clinic of the Hospital de Clinicas, 
Universidad de Buenos Aires - AR. The female 
has joint laxity that does not stabilize the TMJ. 
Myofascial tension is often seen as a common 
cause of persistent pain (Fricton 1999; Henry and 
Weinman 1951; Lam et al. 2001; Okeson 1992; 
Pow et al. 2001).  
According to the literature review, 
electromyographic studies have shown that the 
temporomandibular disorders (TMD's), produce 

uncoordinated activity of masticatory muscles 
(Fricton 1999; Turcio 2002). 
The procedure of electromyography (EMG) 
compares the electrical activity of skeletal muscle 
fibers at rest and during voluntary muscle 
activation. As any clinical procedure, a variety of 
conditions or situations may limit or prevent the 
use of electrophysiological assessment procedures. 
The examiner should be careful, beyond other 
conditions, about the application in patients with 
external swelling, dermatitis, non-cooperative 
attitude, recent myocardial infarction, immune 
suppression, pacemaker, and hypersensitivity to 
stimulation, open wounds and burns (Robinson 
and Snyder-Mackler 2002). 
This study aimed at collecting data of myofascial 
tension in masseter muscle related to joint 
hyperactivity, by electromyographic activity of 
masseter muscle at rest, isotonic and isometric 
chewing. 
The speech is an instrument of a daily use, among 
other educational and pedagogical contexts, with 
an intense muscular activity that can generate a 
higher level of stress, thus causing hyperactivity 
TMJ and muscle tension. The end result can be 
irritability, sleep disturbances, making a cycle of 
negative feedback, resulting in a decrease of the 
human functional activities. Almost (Quite) often 
this relationship with the disorder goes unnoticed 
in the overview of the subject, however, bringing 
great future losses in their lives (Zanini 1999). 
 
 
MATERIALS AND METHODS 
 
To carry out this research, an analytical study was 
developed. 08 (eight) patients were evaluated at 
the clinics of the University of Buenos Aires, Pain 
Clinic, volunteers, aged between 22 and 62 years 
by signing the consent form complying the 
resolution 196/96 of the National Council of 
Health and the Institutional Ethics Committee.  
In this study, patients were selected in an 
asymptomatic group, previously evaluated in this 
service, to determine the criteria for inclusion and 
exclusion.  
The inclusion criteria that determined this 
methodology were the availability of time of the 
patients; the presence of spontaneous exacerbated 
masseter tension; and the presence of spontaneous 
pain and/or palpation in clinical orofacial 
evaluation.  
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They were excluded patients who did not meet the 
criteria for inclusion; who were not registered in 
the outpatient pain; who had presence of external 
edema, dermatitis, immunosuppressant, 
pacemaker, hypersensitivity to stimulation, open 
wounds and burns; who were not cooperative; who 
had had myocardial infarction recently; who had 
psychological disorders; and who had cervical 
disorders. 
The electromyographic examination was 
performed during the morning. The temperature of 
the laboratory for the experiment was between 
18°C to 26°C. The patients were seated and their 
face cleaned with 70% alcohol. Two self-adhesive 
electrodes, from a surface electromyography, were 
added in the masseter, and it was made a test to 
check if all the electrodes were properly fixed. The 
patients were requested to relax the muscles and, 
after notice, to implement the maximum voluntary 
contraction, and its continuity throughout the test 
(from 20 to 35 seconds). After that, it was 
developed a sequence of 10 (ten) tapas range from 
02 to 05 seconds, without a break to rest. The 
signal acquired was recorded with the use of SAD 
32, to be processed later. 
It was elected electromyography sensors, load cell 
and board self-adhesive EMG System of Brazil 
LTDA. The equipment consists of an 
electromyography board A / D internal resolution 
with 16 Bites and sampling rate above 30 kHz in 
each channel. The maximum input voltage 
electricity in electromyography is approximately 5 
volts, the conversion speed myoelectric in the 
order of 25ms. 

The curve of static calibration of the sensor load 
cell is of type Y = 11.74 + 366.24.X, this 
mathematical numeral tells you how to load the 
vector that the masseter may receive in clinical 
examination. 
The computer used was a notebook Pentium 4, 
Metron of 01 Ghz, with an HP 610-C. The 
computer system used was the EMG SYSTEM 
Brazil. This instrument is called Aq-data 
electromyography. This project did not aim at 
significant risk to human volunteers. The difficulty 
for the implementation of the project was the 
availability of time of volunteers.  
 
 
RESULTS  
 
The data collected in this study were analyzed in 
interferential, with the application of descriptive 
analysis, and estimate interpretation with statistical 
significance, because the data were not consistent 
with the application of parametric test. This fact 
can be justified, given the state of the contra lateral 
muscle tension and biomechanics of the 
temporomandibular joint of the sample. 
Statistically, the results appear to be positive, as 
below, showing the important changes that should 
be identified. 
Figure 1 shows facial anthropometry of 08 
voluntary evaluated patients. It was noticed that 
25% of the volunteers showed significant variance 
of 01 cm (one centimeter) of discrepancy on the 
right, in the left.  

 

 
Figure 1 - Graphical representation of facial anthropometry, comparing the right side with the left, 

after electromyographic examination. 
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Figure 2 shows the electromyographic 
examination of the masseter muscle bilaterally at 
rest, in 08 voluntary evaluated patients. A 
significant variance was seen. 50% of patients 
showed greater tension difference on the left, 25% 
of patients showed greater tension difference on 
the right and 25%, without difference tension. 
Figure 3 shows the electromyographic 
examination of the masseter muscle bilaterally in 
isometric contraction of 08 evaluated patients. A 
significant variance was seen. 50% of patients had 
increased tension difference on the right, left 25% 
and 25% without any significant tension.  

Figure 4 shows the electromyographic 
examination of the masseter muscle bilaterally in 
isotonia, of 08 evaluated patients. A significant 
variance was also noticed. It had been used, for 
better reliability of the test, load cells of 
masticatory strain gauge, and it was found that the 
masticatory muscle strength on the left is more 
present in strength and willingness of the masseter 
muscle fibers, in the order (?) of 62.5% of patients 
had greater difference tension on the left, right 
25% and 12.5% without any significant tension.  

 

 
 

 

Figure 2 - Graphical representation of electromyographic examination at rest, comparing the 
masseter muscles right and left. 

 
 
 
 
 
 
 

 
 

Figure 3 - Graphical representation of electromyographic examination in isometry, comparing the 
masseter right and left. 
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Figure 4 - Graphical representation of electromyographic examination in isotonic contraction 
comparing the masseter right and left. 

 
 

 
DISCUSSION  
 
The results of this clinical study, although 
satisfactory in terms of the three levels of 
masticatory muscle contraction, have their 
importance as clinical development for future 
work, and increasingly encouragement for the 
practice of research. 
These findings contrast with the results of Turcio’s 
research (2002), which had shown a co-dominance 
contraction in 90% of the sample on the right side. 
On the other hand, the results of this study showed 
co-dominance and functional disorder contraction 
left, 62,5%. This clinical episode presented over 
the levels of work activity of the sample 
population involved in this work. 
According to the results of this research, it was 
suggested that the anthropometry of the face, with 
verification of speed curve, and observed a ratio of 
25% of volunteers showing a discrepancy of 01 
(one) inch of the TMJ right for left TMJ (Molina 
1989). 
The data at rest within the surface 
electromyographic evaluation were the standard of 
significance, because 50% of the sample had 
higher blood pressure differences in masseter 
muscle left in the law, in this case the literature 
reinforces biomechanical changes in the TMJ, 
since this work in alternating curves speed giving 
change in the mechanics of the TMJ joint (Pinto et 
al. 2003; Bakke et al. 1989). 
The values obtained electromyographically 
provided isometric masseter showed a variable of 
50% from the sample studied, considering that the 
 

 right masseter muscle presented higher viability  
contraction force and tension, the authors suggest 
that in isometric contraction the mechanical joint 
undergoes a physiological change, as the 
concentration of power masseter changes the axis 
for setting the five aponeurose of the masseter 
muscle, so overloading one side compared to the 
other, the temporomandibular joint (Bakke et al. 
1993). 
In conducting electromyographic to verify isotonic 
contraction chewing in this study, we observed 
that 62.5% of the population sample studied had 
had significant tension in the left masseter muscle 
and 25% in the right masseter muscle and 12.5% 
had been in bilateral equivalence masseter 
muscles. The movement involved during the 
chewing isotonic cycle, in general, varies in 
degree, strength and occlusal discrepancy. Thus, 
the biomechanical state of the TMJ joint will be 
responsible for changes in the myoelectric signal 
seen in the collection of this electromyographic 
research (Okeson 1998). 
 
 
CONCLUSION 
  
According to statistical analysis, we concluded 
that there was a change in the electromyographic 
signal of the left masseter muscle, in the law, and 
in rest 50% of the sample difference greater 
tension in the left masseter and isotonic contration 
with 62.5% of patients a larger difference tension 
on the left, in contrast to the electromyographic 
signal in isometric showed that 50% of the sample 
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population with different tension on the right. 
Thus, we observed that in this case the literature 
reinforces biomechanical changes in TMJ, since 
this work in the alternation of curves speed giving 
change in the mechanics of the TMJ joint.  
The speech, as an instrument of daily and 
professional use, can be an aggravating factor that 
needs a diagnosis and early treatment to avoid in 
the future, a source of pain, speech disorders and 
mastication system. Justified conduct a detailed 
study with an N most significant and randomized 
control studies so that, can be observed the level of 
facial masseter muscle dysfunction, so that in 
future, act at the level of primary health care of 
such involvement, aimed at prevention, promotion 
and recovery of functional structures injured skull 
mandibular joint.  
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