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Abstract - Temporomandibular joint disorders (TMD) has been estimated to be present in approximately  25% of the 

population. However, still its etiology and progression are poorly understood.  Moreover, treatment options are limited and 

large number of young population is affected by this disorder. Also, in numerous cases of TMD malpositioning of the TMJ 

disc, termed ―internal derangement‖ is also common. Also, temporomandibular disorders (TMDs) are characterized by 

symptoms like pain in the masticatory muscles and temporomandibular joint (TMJ), headache, disturbances in jaw 

movements, and sounds in the joints while opening and closing the mouth. The most commonly used non invasive diagnostic 

method for the diagnosis of temporomandibular disorders (TMDs) is surface electromyography (SEMG). The present review 

is aimed to discuss importance, advantages of SEMG in temporomandibular joint disorders. 
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I. INTRODUCTION 

 

Temporomandibular disorder (TMD) mainly involve 

set of musculoskeletal disorders which may affect the 

masticatory system(1). This disorder is highly 

prevalent in general population but females and 

young population are affected more (2).  Further 

etiology of this disorder is not clearly understood as 

one or more factors  have been reported to contribute 

towards its triggering or perpetuation (3). The 

multiple factors responsible for multi factorial 

etiology mainly include anatomic changes, macro 

trauma, microtrauma, occlusal unbalances, para 

functional habits and systemic conditions, such as 

emotional stress (4). So, for the purpose of diagnosis, 

an accurate medical history and standardized tests are 

kept as the standard reference point. Moreover, 

additional information is collected in the cases of 

TMD in addition to quantitative data by using 

electronic devices.  

Electromyography is widely used diagnostic tool that 

allows an evaluation of muscle function by direct 

detection of their electrical potentials (5). This 

method has been widely used for the diagnosis of 

patients with general muscle disorders, 

neuromuscular diseases or diseases affecting 

neuromuscular performance (6-7). This method 

includes use of intramuscular needle electrodes for 

generation of quantitative intramuscular 

electromyography but the process is quite painful and 

complex.   On the other hand, Surface 

electromyography (SEMG) is a non invasive 

technique that uses surface electrodes and detects 

superimposed motor unit action potentials from many 

fibers (8). This technique is a painless and innocuous 

method for evaluating muscle function that are 

helpful in TMD identification (9). Nevertheless, its 

application in the recognition of TMD remains 

disputable due to significant variability in the results 

described in the literature (10). However, a recent 

study evidenced accuracy of SMEG in the case of 

masticatory muscles when assessing TMD (11) 

Recent literature reviews reported SMEG as not so 

accurate protocol in comparison to electromyography. 

However, observed low relevance and low impact of 

SMEG trials, could be due to summation of multiple 

variables like inadequate sample and control group 

selection, insufficient clinical conditions and 

incorrect use of equipment (12-13). On the other 

hand, if due precautions are taken into account, 

SMEG could be established as an efficient method to 

analyze the stomatognathic system, with good 

reproducibility and additional reference as reported in 

earlier clinical evaluations (14-15). These studies 

used SMEG to detect and analyze the electric activity 

of masticatory muscles (body of masseter and 

anterior temporal muscle bundle), being relatively 

easy to use and following the standards of the test. 

So, current literature supports use of SMEG for 

diagnosis of TMD especially in masticatory muscles. 

So, the prime objectives the present review is to 

establish SMEG as a method of choice for diagnosis 

of TMD in masticatory muscles. 

 

II. AIM AND OBJECTIVES 

 

Under this section, the objectives of the study to 

achieve the ultimate aim of the study will be  

highlighted. Following will be the objectives 

pertaining to the study: 

 To introduce current prospects of diagnosis and 

treatment of Temporomandibular Joint Disorder 

 To mention major limitations of the current 

methods in use in connection with 

Temporomandibular Joint Disorder 
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 To introduce surface electromyography and its 

importance  

 To mention advantages of using surface 

electromyography of masticatory muscles for 

detection of Temporomandibular Joint Disorder.  

 

III. CURRENT PROSPECTS OF TMD 

DIAGNOSIS  

 

Earlier clinical reports demonstrated numerousfactors 

that might play a confirmed role in the progression of 

TMD and associated degenerative changes. So, each 

TMD case is unique and must be treated uniquely. 

Important factors responsible for the above 

uniqueness of treatment includes interrelated roles of 

trauma, parafunction, unstable occlusion, functional 

overloading, and increased joint friction (16-17). 

However, controversies exist with regard to each of 

the above factor in relation to TMD do exist. So, little 

is known about the independent or interrelated roles 

of each of these factors. Consequently, each patient 

needs to be analyzed uniquely and treatment 

approaches customized to address specific 

characteristics of the disease. Due to diverse nature of 

reported symptoms, patient evaluation for TMD often 

requires a physical examination along with various 

imaging modalities. The above observation is 

supported by the report that mentioned existence of a 

population experiencing unilateral or bilateral disc 

displacement (presence or absence of joint noises) 

and minimal osseous change, but these individuals 

did not progressed to clinically relevant TMD (18-

19). Therefore, various diagnostic modalities, 

including clinical and radiological examination, are 

essential for identification of the stage of 

degeneration in patients presenting with possible 

TMD symptoms. The current methods in use for the 

management of TMD include non-invasive, minimal 

invasive and invasive. Most of the patients suffering 

from TMD are primarily diagnosed/treated first with 

non invasive methods. However, failure of primary 

methods stimulate use of minimal invasive or finally 

invasive methods.  

 

Non Invasive Modalities For TMD: 

The non-invasive modalities include physical therapy, 

occlusal splints and/or adjustments, and 

pharmacologic. The  physicaltherapyinvolves use of  

electro physical modalities and manual/exercise 

techniques in order to relieve pain in the joint and 

masticatory muscles, thereby, improving range of 

motion (18). Electro physical modalities in use 

include transcutaneous electric nerve stimulation 

(TENS), ultrasound, and laser. Such modalities help 

in reduction of  inflammation, rapid rise in local 

blood flow, and promote muscle relaxation (19).  

Further, manual therapies for improving mobility and 

for relieving pain have shown promise and are often 

used in conjunction with exercise techniques. Such 

exercise techniques work to strengthen and improve 

mobility in the masticatory and cervical spine 

muscles (20). Along with exercise techniques, 

postural exercises might aid in alignment of the 

craniomandibular system. Intended to relieve pain 

associated with TMD and improve range of motion, 

physical therapy treatment plans must be patient-

specific and usually involve a combination of 

modalities. Also non-invasive, occlusal splints and 

occlusal adjustments are also helpful under 

noninvasive category (21). The prime goal of splints 

and adjustments is to minimize pain in the joint and 

masticatory muscles by establishing stability (22). 

However, results have shown mixed efficacy with 

regard to use of splints and adjustments. Further, 

regarding pharmacologic agents, non-steroidal anti-

inflammatory drugs (NSAIDs) have been reported to 

bue useful inflammation and pain reduction (23). 

Muscle relaxants are also prescribed for treatment of 

muscle pain and/or spasm but they could not 

outshined NSAIDs (24).  

 

Minimal Invasive Modalities For TMD 

Minimal invasive techniques involved use sodium 

hyaluronate and corticosteroid injections, 

arthrocentesis, and arthroscopy but have not got 

satisfactory results (25). The procedure of 

arthrocentesisinvolves use of a sterile needle to drain 

fluid from the joint. This is followed by flushing of 

debris and inflammatory cytokines with a sterile 

solution (26). Further, in combination with joint 

visualization during surgery, arthroscopy allows  

TMD stage diagnosis.  

 

Invasive Procedures For TMD: 

Invasive protocols are used in 5 % of TMD patients 

that fail to respond to non invasive or minimal 

invasive procedures. These invasive procedures 

include open joint surgery that is performed to restore 

mandibular motion and mitigate orofacial pain (27). 

The most commonly used invasive procedures are 

open joint surgery discectomy, reshaping or 

reconstruction of the articulating surfaces. The 

operation also involves implantation of autologous or 

alloplastic materials (28).The most invasive of all 

these procedures is total joint replacement and is 

employed when  joint shows degeneration with 

enormous pain.  

 

IV. SURFACE ELECTROMYOGRAPHY AND 

TMD  

 

The information extracted from the surface EMG 

give global indications of motor unit activity.  

Further, there is large variety of available detection 

systems for surface EMGs, developed with variable 

materials, dimensions, and configurations of 

detection. As the issue of temporomandibular 

disorders (TMD) diagnosis is one of the most 

controversial fields in dentistry (29). On the other 

hand, bioelectronics devices has been diminished 
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after negative reporting from some systematic 

reviews.  Moreover, recent experimental results also 

supported the conclusion of above reviews. The main 

concern related with the use of SMEG in clinical 

setting is its  lack of theoretical validity (30). A recent 

study confirmed that technological devices in the 

field of jaw muscle EMG and jaw motion recordings 

do not satisfy this basic requisite because they do not 

relate with the main clinical symptom, viz. pain. 

 

V. CONCLUSION AND RECOMMENDATIONS 

 

The purpose of this study is to review the uses of 

electromyography (EMG) in dentistry in the last few 

years in related research. EMG is an advanced 

technique to record and evaluate muscle activity. In 

the previous days, EMG was only used for medical 

sciences, but now EMG playing a tremendous role in 

medical as well as dental sector. Adapting and 

overcoming hurdles of space, time constraint, ease of 

use as well as simpler technology might benefit the 

health science. The present review concludes on the 

basis of above reports, though SEMG is non invasive 

and quite easy to perform but clincally evidences are 

not enough to establish it as a gold standard in the 

case of TMD patients. The research is 

interdisciplinary and it will open new avenues for the 

Dental Practitioners, biomedical community and also 

for the patients, who lack the awareness of having a 

TMJ disorder. Presently, a proper diagnosis and a 

structured treatment plan is not available as the cost 

of advanced equipment, technique sensitivity of 

handling the equipment as well as understanding of 

signal processing is inadequate. Suitable Signal 

processing methods of electromyographic signals will 

enhance the understanding of the muscular activity 

leading to detection of temporomandibular joint 

disorder and further treatment plan. 
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