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Abstract: Electromyography (EMG) as a method of investigation and analysis has entered in the functional 

exploration of the orofacial muscles in clinical practice and functional dental exploration first being related to the 

diagnosis of malocclusions. Currently is frequently present in oro-dento-maxillo-facial practice and used for cases 

requiring diagnostic clarification in the neuromuscular pathology associated to the stomatognathic system and also 

as a tool for functional assessment of fineness useful in reconstructive surgery (especially post-traumatic) and oro-

maxillo-facial neurology (electro-neuromyography), orthodontics, prosthetics, facial aesthetics and complex oral 

rehabilitation, in order to correct morphological and/or myofunctional imbalances in the stomatognathic territory 

and the neck region. Another important aspect of the usefulness of EMG is the involvement of this investigation 

method in fundamental research such as physiology, pathophysiology and electrophysiology regarding muscles and 

nerves (motor units), resting, action and evoked potentials of various muscular, individual or fascicular complex 

structures and their ability to adapt, compensate and functionally supplement in different circumstances. 
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INTRODUCTION 

In 1849, Emil du Bois-

Reymond discovered that it was possible to 

record electrical activity during a voluntary 

muscle contraction. The first actual 

recording of this activity was made 

by Marey in 1890, who also introduced the 

term electromyography (1). Clinical use of 

surface EMG for the treatment of more 

specific disorders began in the years 1960. 

Hardyck and his researchers were the first 

practitioners that use EMG. In the early 

years of 1980, Cram and Steger introduced a 

clinical method for scanning a variety of 

muscles using an EMG sensing device (2).  

EMG can reflect either the 

bioelectrical activity of a muscle fiber in 

contraction (elementary electromyography) 

or the activity of a entirety muscle (global 

electromyography) at rest, tone or 

contraction, activity highlighted by 

spontaneous or induced discharge of action 

potentials, isolated, grouped in series or 

continuous. EMG analysis and interpretation 
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in the dentistry practice as a method of static 

and dynamic functional investigation of the 

motor units belonging to the orofacial 

muscles in general and the mobilizing one of 

the mandible, especially the masseter 

muscles (upper part), temporal muscles 

(anterior part), orbicularis lips, suprahyoids - 

involved in mastication, swallowing - 

require a good knowledge of the neuro-

muscular anatomy and physiology of the 

muscle or muscles group to be explored (3, 

4).  

 

EMG IN ORO-MAXILLO-FACIAL 

FUNCTIONAL IMBALANCES 

EMG has  proved useful in studies related 

to the investigation of oro-facial muscle 

functional balance and facial aesthetics. 

Some examples are illustrative in this 

regard. The causes of some dento-maxillary 

anomalies have been detected and 

investigated by this method of exploration, 

which initially, at a young age, are 

functional due to imbalances of the muscular 

matrices and which then evolve, 

transforming into skeletal dento-maxillary 

anomalies. Different studies have focused on 

malocclusion and changes in muscle 

strength vectors or the replacement of 

masticatory muscle activity with that of 

facial muscles (5). Oro-maxillo-facial 

muscle imbalances are an elective and 

particularly field for the EMG examination 

used in this territory. It is known the case of 

dento-maxillary anomalies that can generate 

contractile compensatory reactions that can 

be detected electromyographically, and 

these in turn, they can favor the appearance 

of other anomalies (for example the 

hypertonicity of the mentalis muscle that 

induces the flattening of the lower incisors) 

thus forming true vicious circles: dento-

maxillary anomalies → muscular 

imbalances → dento-maxillary anomalies 

(6). 

          The characteristics of dysfunctional 

EMG recordings revealed neuro-muscular 

imbalances of the stomatognathic biosystem 

highlighted more frequently by the presence 

of spontaneous biopotential discharges (at 

muscle rest), increased frequency, duration 

and amplitude of oscillations, asymmetric 

contractions (in amplitude and frequency), 

unorganized and frequent non-harmonized 

oral, mandibular, facial or pharyngo-

laryngeal muscles. An example is given by 

the electromyographic exploration of 

mandibular kinetics in the dysfunctional 

syndrome of the stomatognathic system also 

known as temporomandibular dysfunctional 

syndrome, in which regardless of the cause 

of dysfunction (occlusal, periodontal, 
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articular, neuromuscular) there are 

alterations of physiological activity 

regarding the whole stomatognathic system 

(occlusal functions, mandibular dynamics, 

neuro-muscular functions) (7).  

EMG provides important 

information on impairment, diagnosis, 

reeducation and recovery of functions of 

mandibular effector muscle groups that 

usually accompany occlusive disorders 

(altered morphology of myographic and 

electromyographic pathways, increased 

discharge rate due to muscle spasms with 

out-of-phase contractions induced by 

occlusal contact asymmetry). The coupling 

of myo-integrators to the classical EMG 

recording system have offered not only the 

benefit of qualitative observation, but also of 

a quantitative, fast and accurate evaluation 

over a longer period of time of the 

electrogenic activity of a muscle or muscle 

group (8). Being one of the main means of 

exploring the muscular system, EMG is used 

both, directly and indirectly, in diagnosing 

and following the intra- and post-therapeutic 

evolution of stomatognathic dysfunctions 

(especially in active occlusion and 

swallowing) if it shows: 

- the presence of spontaneous 

bioelectrical activity (discharges during 

muscle rest); 

- increase in bioelectric frequency 

and amplitude well above the normal values 

of these parameters; 

- the asymmetrical presence of a 

muscular activity or the absence of an 

activity of the mobilizing muscles of the 

mandible; 

- the presence of asymmetry of some 

electromyographic parameters; 

- disordered/inconsistent contraction 

of the mandibular mobilizing muscles. 

In muscular fatigue EMG can bring 

very useful data: motor unit potentials 

decrease, the frequency and regularity of 

discharges on the intermediate route are 

reduced (spectral analysis indicates a 

tendency to move to low frequencies); there 

is a tendency for synchronization between 

different motor units, which can generate 

overvoltage potentials. 

It should be noted that based on the 

amplitude of EMG biopotentials, no exact 

quantifications can be made, but only 

indicative of the value of the contraction 

force or the existence of a certain 

mandibulo-cranial position. However, useful 

data for evaluating masticatory efficiency 

were found in dento-maxillary, mal-relations 

and cranio-mandibular dysfunctions. Based 

on the analysis of routes the configuration of 

neuro-muscular and oro-facial balance, 
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objective monitoring of the patient's 

condition is neccesary especially in: 

orthodontic, gnatoprosthetic and surgical 

oro-dento-maxillo-facial post-therapy, in the 

evaluation of the complex rehabilitation or 

in the results of the application of various 

recovery procedures (9). Unlike the types of 

normal EMG pathways mentioned above, a 

classification of abnormal EMG pathways 

differentiates from an etiological and patho-

physiological point of view deviations of 

oro-facial muscle activity in:  

- neurogenic pathways (due to 

damage to the peripheral motor/or central 

neuron) 

- myogenous routes (in which the 

suffering belongs to the muscle fiber). 

In the neurogenic EMG pathways 

with peripheral origin, the peripheral motor 

neuron or the neuro-muscular synapse is 

affected, disorganized discharges of action 

potentials appear (appearance of 

irritation/injury currents), the muscle fiber 

being in a state of continuous excitation, a 

state highlighted by permanent 

depolarizations and repolarizations 

(fibrillation potentials) with polyphase type 

waves and low amplitude.  

In the total denervation the neuro-

muscular electrical activity is absent.  

Neurogenic EMG of central origin 

reflects changes only in the activity of a 

muscle or group of muscles, being disrupted 

the processes of mutual innervation, muscle 

tone or dissociation between voluntary and 

involuntary muscle activity, such as 

hypertension, pyramidal syndrome or 

spasmodic torticollis. 

The abnormal myogenic pathway 

also provides important data in the 

differential diagnosis of myopathies: 

myotonia and myasthenia (10). 

 The clinical value of EMG in the 

neurogenic and myogenic disorders 

mentioned above is essential. In general 

pathology, EMG is often indicative and 

helpful but important, and in some cases 

indispensable, providing data that confirm or 

exclude various diagnoses, first of those in 

neuromuscular pathology in general, then in 

endocrine pathology (parathyroid, thyroid, 

hypothalamic-pituitary diseases), genetic 

pathology (eg muscular dystrophy) and 

metabolic pathology (eg diabetic 

polyneuritis) (11). 

CONCLUSIONS 

The general muscular manifestations 

of some endocrine-metabolic diseases may 

also interest the muscles in the oro-maxillo-

facial territory, which must draw the 

dentist's attention to the eventuality of the 



Romanian Journal of Medical and Dental Education 

Vol. 9, No. 2, May - June 2020 
 

10 

 

presence of a disease belonging to the 

general pathology.  

EMG can also differentiate on 

neuritic, myopathic, myasthenic or post-

compression processes on nerve branches of 

the oro-maxillo-facial muscles as well as the 

laryngeal ones. Alsoit it is important for the 

evaluation of the benefit brought by the 

pharmacological and non-pharmacological 

therapy in the muscular affections or in the 

general ones with muscular resonance.  

 EMG has many uses in dentistry 

practice not only for observation purpose but 

also for diagnostic and therapeutically 

attitude.  
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