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Abstract- Background and objectives: Masticatory muscle forms an integral part in the morphogenesis of the Dentofacial 
structure.When teeth are moved to a more advantageous and correct occlusal relationship by fixed orthodontic therapy, a 
normal muscle pattern has to be achieved. Therefore, a need was felt to take up the present study. Methodology: The sample 
size comprised of thirty subjects, age ranging from 16-25 years. The EMG of the superficial masseter muscle was recorded 
using Biotech Neurocare 2000 surface electromyography machine. The muscle activity was recorded bilaterally from the 
superficial masseter during minimum occlusion (MO) and maximum voluntary clenching (MVC). The EMG recording was 
done at the following intervals: T1- Pre-treatment, T2-60 days, T3-120 days and T4-180 days after the first archwire 
placement. Results: The data obtained were statistically analysed using ROC curve at P<0.05. A statistically significant 
decrease (p< 0.01) in the Masseter muscle activity was seen during the initial stages of fixed orthodontic treatment. 
Conclusion: There was significant difference in the masseter muscular activity during the initial fixed orthodontic treatment. 
There was a definite structural and functional imbalance observed which has to be taken into consideration during the fixed 
orthodontic treatment 
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I. INTRODUCTION 
 
Orthodontic treatment strives to achieve a 
harmonious relationship between the teeth, muscle 
and the joints. It is generally considered that the 
craniofacial morphology is determined by both 
genetic influence and local environmental factors. 
Masticatory muscle forms an integral part in the 
morphological development of Dentofacial 
complex.Moyers made the first attempt to study 
muscular activity in orthodontics. 1 Electromyography 
(EMG) has been used since decades for assessment of 
muscular activity. With the introduction of surface 
electrodes, the procedure has become non-invasive 
proficient.EMG studies on masseter and temporalis 
muscle have been carried out during functional jaw 
orthopaedics, 2, 3, 4 rapid maxillary expansion, 5 and 
during treatment of condylar fracture6 and 
orthognathic surgery.7 Alteration in EMG activity 
during fixed mechanotherapy has been attributed to 
occlusal changes and pain due to orthodontic 
treatment.8 
 
The EMG activity objectively determines functional 
improvement or derangement. Many muscular studies 
were focused on the effects of functional appliances, 
especially the activator.9,10,11 However the effect of 
fixed orthodontic mechanotherapy has not been 
elucidated sufficiantly. The temporal alterations in 
the functional efficiency and structural balance are of 
importance to understand the stability of fixed 
orthodontic treatment. Hence the purpose of this 
study was to observe the EMG activity of masseter 
during the initial stages of fixed orthodontic 
treatment. 

II. AIMS AND OBJECTIVES 
 
1) To study the electromyographic changes in 
masseter muscle during the initial stages of fixed 
orthodontic treatment. 
2) To compare gender differences and bilateral 
variations therefore derive the clinical importance of 
the temporal changes in masseter EMG activity. 
 
III. MATERIALS AND METHOD 
 
With the aim of assessment of temporal changes of 
the masseter muscle EMG during fixed orthodontic 
mechanotherapy, thirty subjects ranging between the 
age group of 16-25 years were considered after 
getting an approval from the institutional review 
board and ethical committee, and patient’s consent. 
The total sample comprises of n~30(15 M, 15 F) 
patients undergoing fixed orthodontic treatment 
3.1Inclusion Criteria:1) Skeletal Class I relationship 
2) Straight or mild convex/concave profile (Non-
surgical cases ANB range[Steiner’s analysis]12 2⁰ to 
5⁰) 3)Full complement of teeth from central incisor to 
second molar in all the four quadrants. 4) Age group 
16-25 years 
3.2 Exclusion Criteria: 1) Severe Class II and Class 
III malocclusion patients. 2) Severe convex or 
concave profile (ANB<2⁰ or>5⁰) 3) Any missing 
teeth, crowns, bridge prosthesis and Implants. 4) 
Decayed and not restored teeth. 5) Any TMJ or 
muscular abnormalities as reported by patients or 
identified on clinical examinations. 
3.3 Collection of data:EMG activity of superficial 
masseter was recorded using Biotech-Neurocare 2000 
surface electromyography machine. The EMG 
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recording was conducted by the EMG equipment 
specialist operator at the SDM Physiotherapy 
College, Dharwad, Karnataka. The EMG recording 
was conducted by the EMG equipment specialist 
operator. 
The EMG recording was done with subject in supine 
position. The electrode sites were scrubbed with 
alcohol to reduce skin resistance. The position of the 
masseter muscle was determine when the subject 
clenched teeth together. The active electrode was 
placed at the centre of the masseter muscle just below 
the zygomatic arch, reference electrode was placed 
inferior to the active electrode with an inter-electrode 
distance of 1cm. The ground electrode was placed in 
the arm. The muscle activity was recorded bilaterally 
from the superficial masseter during minimum 
occlusion (MO) and maximum voluntary clenching 
(MVC). The EMG protocol was determined as two 
sets of function separated by 2 minutes of rest. 
The subjects were assessed 4 times at the following 
intervals: 
T0- pretreatment  
T1-60 days after first arch wire placement 
T2-120 days after first arch wire placement 
T3-180 days after first arch wire placement 
3.4 Statistical methods:The data obtained were 
statistically analysed using ROC curve to correlate 
EMG activities between different time intervals 
during initial fixed orthodontic therapy. The 
statistical significance was kept at P<0.05. 
 
IV. RESULTS 
 
There was significant difference in the masseter 
muscular activity during the initial fixed orthodontic 
treatment. 
4.1 At Minimal Occlusion (MO) 
Comparing the temporal variation in the EMG (avg) 
showed (Fig.1) that the EMG activity of masseter 
muscle significantly reduced (p value = <0.05) at T1 
when compared to T0, T2 and T3. The findings were 
statistically insignificant between T0 and T2 (p value 
=>0.05), T0 and T3 (p value =>0.05) and similarly 
between T2 and T3 (p value =>0.05). 
Figure 1: Comparing the temporal variation in the 
EMG at MO 

 

The EMG activity of masseter muscle on the right 
side showed that at T1 significantly reduced (p value 
= <0.05) when compared to T0, T2 and T3 (graph 
10). The findings were statistically insignificant 
between T0 and T2 (p value =>0.05), T0 and T3 (p 
value =>0.05) and similarly between T2 and T3 (p 
value =>0.05)  
Similarly on the left side the EMG activity of 
masseter muscle showed that at T1 significantly 
reduced (p value = <0.05) when compared to T0, T2 
and T3. The findings were statistically insignificant 
between T0 and T2 (p value =>0.05), T0 and T3 (p 
value =>0.05) and similarly between T2 and T3 (p 
value =>0.05)   
4.2 At Maximum Voluntary Clenching (MVC) 
Comparing the EMG avg showed (Fig.2) that the 
EMG activity of masseter muscle significantly 
reduced (p<0.01) at T1 when compared to T0, T2 and 
T3. On comparing the variation in the EMG activity 
of masseter muscle between T0 and T2 (p value 
=>0.05)   and T0 and T3 (p value =>0.05), the 
findings were insignificant. Similarly the findings 
were statistically insignificant between T2 and T3 (p 
value =>0.05) 
Figure 2: Comparing the temporal variation in the 
EMG at MVC  

 
Temporal variation in the EMG (right side) showed 
that the EMG activity of masseter muscle 
significantly reduced (p value = <0.01) at T1 when 
compared to T0, T2 and T3. The findings were 
statistically insignificant between T0 and T2 (p value 
=>0.05), T0 and T3 (p value =>0.05) and similarly 
between T2 and T3 (p value =>0.05)  
The EMG on the left side showed that the EMG 
activity of masseter muscle significantly reduced 
(p<0.01) at T1 when compared to T0, T2 and T3. On 
comparing the variation in the EMG activity of 
masseter muscle between T0 and T2 (p value =>0.05)   
and T0 and T3 (p value =>0.05), the findings were 
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insignificant. Similarly the findings were statistically 
insignificant between T2 and T3 (p value =>0.05)  
There was no significant bilateral and gender 
variations seen.Hence the readings suggests that there 
was a significant decrease in the activity of the 
masseter muscle during the initial phase of the fixed 
orthodontic treatment.  
 
V. DISCUSSION 
 
It is expected that the morphological structures and 
the functional pattern of the craniofacial system 
should be in balance. Orthodontic treatment may 
provoke an altered equilibrium in the oral and dental 
structures.13 The attainment of cusp to fossa buccal 
relationship is essential for structural balance. The 
mesial tooth movement/anchor loss of the maxillary 
molar is critical in establishing the cusp to fossa 
relationship. 
 
Along with the skeletal factors the functional and 
neuromuscular factors must be considered to manage 
balance between craniofacial morphology and 
functional efficiency. However the effects of initial 
fixed orthodontic therapy on the masseter muscular 
activity has not been evaluated. Investigations of the 
functional and structural imbalances observed during 
the treatment of fixed orthodontic treatment may give 
a deeper insight into the phenomenon controlling 
craniofacial modeling and remodeling. In this study, 
the changes in the masseter muscular activity during 
the initial fixed orthodontic therapy are discussed. 
The EMG reading significantly decreased during the 
initial phase of the fixed orthodontic treatment 
(P<0.01). The decrease in the activity of the masseter 
muscle might be due to pain, discomfort and changes 
in occlusal relationship after initial archwire 
placement.14The stimulation of the periodontal 
mechanoreceptors has a strong impact on the 
activities of masseter muscle.  
The EMG muscle activity objectively determines the 
functional improvement or derangement. Therefore 
anchor loss can be assessed and correlated with the 
muscle activity. The temporal alterations in the 
functional efficiency and structural balance are of 
importance to understand the anchorage value and 
stability of the orthodontic treatment. The newly 
established morphological environment should be 
well balanced with the functional pattern and also the 
aesthetic harmony. 
 

CONCLUSION 
 
The changes in the muscular activity of masseter 
muscle was evaluated during the initial stages of the 
fixed orthodontic treatment. The masseter muscular 
activity presented significant association during the 
initial fixed orthodontic treatment. Due to the 
structural changes there is functional imbalance 
created during the initial fixed orthodontic therapy 
which has to be considered to make an attempt to 
revert them back to acceptable equilibrium. 
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