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INTRODUCTION
Disorders of the temporomandibular joint (TMD) are one of the most 

1 challenging areas of dentistry. It can manifest in a variety of ways at 
any point in a person's life and present with symptoms like restricted 
mouth opening, pain in the TMJ region, pain in the masticatory 
muscles, headaches, particularly in the anterior temporal area, sounds 
coming from the temporomandibular joints, morning soreness, 
bruxism, clenching, head and neck pains, attrition and/or abfraction of 
teeth, internal temporomandibular disc derangement. The 

2temporomandibular joint disorder is a functional disturbance.

TMJ issues are the only issue in dentistry that requires a 
comprehensive approach to management. One of the main causes of 
temporomandibular disorders is possible occlusal trauma following 
restorations. Other signicant conditions that contribute to this 
discomfort include dental extractions and orthodontic restorations. For 
temporomandibular dysfunction diagnosis and therapy, a variety of 
tools and techniques are employed. This is due to the complexity of the 
issue as well as the requirement for the use of non-invasive 

3-5techniques.

Diagnosis Of Temporomandibular Disorders
Temporomandibular disorders are diagnosed by reviewing the medical 
history and performing a physical examination. However, diagnostic 
TMD imaging techniques are used to evaluate the health of its 
constituent parts and their relationship to one another, to validate how 
far a disease has progressed, and to evaluate and record the results of a 

6previously prescribed treatment.

The recent advances in these diagnostic aids include:
1. T Scan
2. EMG
3. Joint Vibrator Analysis
4. Jaw Tracker

T Scan
Maximum voluntary biting force measurement has been demonstrated 
to be a crucial sign of the health of the temporomandibular joint, jaw 

7 muscles, and dentition. Any premature occlusal contacts and occlusal-
articulation obstructions generate occlusal traumas, which result in 
changes to the tissues supporting the teeth, the masticatory muscles, 

8and the temporomandibular joint.

The T-Scan sensor is made up of two layers of 25-m Mylar, on which 
rows of silver ink have been printed both vertically and horizontally. 
These rows together resemble a conductive grid. A layer of conductive 
ink is positioned in between the printed Mylar sheets. The silver traces 
constantly have a 60 A current owing through them. When pressure is 
applied to the sensor, electrical resistance decreases, and an increase in 

9current ow is interpreted as an increase in force by the programme. 

After processing the data, the programme displays it in full colour 2D 
or 3D visuals. The resulting occlusal contacts are represented as 
outlines or cellular pictures on the dental arch in the 2 D graphics. The 
dentition can be split into its anterior and posterior halves, creating four 

segments for analysis. Color coding of the occlusal load's magnitude 
shows the maximum force in red and the minimum force in blue. 
Additionally, from the point at which the teeth initially make occlusal 
contact until centric intercuspation, it analyses the order of the occlusal 
contacts while also monitoring the force percentage variations of those 

8same contacts.

Thus, the T Scan system can be used to evaluate changes in the state of 
a patient's occlusion and diagnosis of TMD.
 

Fig. 1 – T Scan sensor  

Fig. 2 – Readings for the occlusal analysis with T Scan

Electromyography (EMG)
The analysis of electrical signals generated during muscular 
contractions is known as electromyography, which is the study of 

10 muscle function. Surface electrodes are positioned on the skin above 
the muscle as part of the non-invasive method of measuring muscular 

11 activity. Operators frequently utilise EMG to study the process of 
muscular fatigue, examine the pattern of muscle contraction in the 
function of body movement, and determine the timing of muscle 

12 contractions. The theoretical basis behind using EMG to diagnose 
TMD is the belief that a painful muscle in spasm has a high electrical 

13potential that can be detected by using EMG.  The most important 
advantage of sEMG is its non-invasiveness. It is a non-invasive, 
painless technique that might theoretically be used to detect TMDs. 
Nevertheless, due to the wide range of outcomes reported in the 

14literature, its use in the diagnosis of this condition is still debatable.

Eight EMG channels and four support channels make up the twelve 
simultaneous EMG signal channels used for recording. The band-pass 
lter has cutoff frequencies of 10Hz (high-pass) to 1500Hz and 
amplies the analogue EMG signal (low-pass). The analogue signals 
are converted to digital at a sampling rate of 2 to 4 KHz using a 12 bit 
A/D converter. The electrodes utilized have a contact diameter of 10 x 
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2 mm, are parallel bars of pure silver (Ag), spaced 10 mm apart, and are 
bonded to acrylic resin that measures 23 x 21 x 5 mm. The skin of the 
volunteer is cleansed with 70% alcohol before the electrodes are 
applied. The silver bars are perpendicular to the electrodes, 
maximizing signal capture and reducing noise interference. The 
electrodes are positioned in proportion to the length of the muscle 

15bres.

Masseter muscle: electrodes positioned on muscle belly that could be 
better located during dental clenching (2 cm above the external angle 
of the jaw).  

Anterior portion of the temporalis muscle: on the muscle belly located 
by the application of muscle function test. 

Suprahyoid muscle: below mentus process, on the midline, located by 
palpation of the muscle during deglutition. 

Trapezius muscle: on the muscle belly midway between C7 and 
acromiun. - Posterior neck muscles: electrodes must be placed parallel 
to C4 (2 cm from the midline). 

Between the skin and the electrode capsule, electrodes are secured 
using double-sided adhesive tape, leaving the bars open for signal 
capture. During the rest period and the maximal isometric contraction, 
5 seconds of EMG signal recording are taken into account, and 10 
seconds are used for the chewing test. For further analysis and 

15processing, EMG signal recordings are saved on a computer. 

Fig. 3 – Surface EMG electrodes positioned on muscle fibres      

Fig. 4 – EMG recordings showing the muscle activity

Joint Vibrator Analysis
Joint Vibration Analysis (JVA) is a computerised procedure that 
records bilateral TMJ vibrations and uses software to process the 
vibrations to get a reliable indication of whether the TMJs are healthy 
or injured. The range of motion (ROM) is measured prior to recording, 
and any deection at the maximum opening of 3 mm or more is noted. 
Normal control subjects have frequently had deections of less than 3 

16 17mm measured in them,  or 2 mm in children.  Then, the patient is told 
to open wide and close to a light tooth contact six or more times while 
two accelerometers are positioned directly over the TMJs. To manage 
the motion's speed, the patient uses an on-screen metronome. This 
simple movement necessitates the full translation of both condyles, 
exposing any range-of-motion restrictions, deviations, deections, 
and/or joint sounds. The light tooth contact acts as a marker and 
conrms that the recording contains the whole ROM. To create a 

usable JVA record, it is crucial that the patient adheres to these 
directions, opening to maximum, closing all the way to light tooth 
contact, and following the metronome's pacing. Joint Vibration 
Analysis (JVA) can assist a trustworthy preliminary clinic diagnosis, is 
quick to implement, affordable, and can indicate whether additional 
testing with CBCT or MRI is necessary. Through the use of articial 
intelligence and complex mathematics, JVA has developed over the 

18last three decades into a 98% specic indicator of good TMJ function.

   

Fig, 5 – Joint Vibrator Analysis            

Fig. 6 – Readings of the JVA

Jaw Tracker
Loss of masticatory function is one of the consequence of 
temporomandibular disorders. Thus, to diagnose TMDs, evaluation of 
masticatory function is important. The development of techniques for 
assessing masticatory movements as a means of identifying system 

19, 20 aws has been pursued by researchers for more than three decades.

The masticatory function is assessed using a variety of techniques, 
including the use of a single sieve, multiple sieves, color-changing 
chewing gum, the capacity to combine different coloured parafn wax 

21 cubes, etc. However, some of these approaches' drawbacks include 
their time commitment and the difculty of standardising such 
investigations. Thus, with the help of Jaw Tracker, denitive objective 
data can be obtained, which provides incredibly accurate 
measurements in mandibular kinesiology (jaw movement).

The Jaw Tracker enables the physician to view the location of the jaw 
during specic functions in real-time. In order to diagnose a condition 
and formulate a treatment plan, the test collects objective data during 
chewing, speaking, range of motion, and swallowing and evaluates the 
pattern and speed of jaw movement. 

The Jaw Tracker is a non invasive, non painful test that records incisor-
point movements in three dimensions. The mandibular incisors' labial 
surfaces are attached to a tiny magnet, which is tracked to gather 
information on the teeth's vertical, anterior, and lateral movements. 
Jaw tracking can aid in the design of the best chewing patterns as well 
as the detection of abnormal functions that can help in more accurate 

22diagnosis.
     

Fig. 7 – Jaw Tracker     
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Fig. 8 – Readings of the Jaw Tracker

CONCLUSION
Using a collection of various tools known as Electromyography 
(EMG), T Scan, Joint Vibrator Study, and Jaw Tracker, biometric 
dentistry involves the computerised analysis of the teeth, jaw joint, and 
associated muscles. According to recent studies, objective 
measurements can improve both diagnosis and treatment. By 
monitoring the joint, muscle, and occlusal functions of the patients, 
this is performed biometrically. These biometric techniques can give a 
physician a comprehensive understanding of the stomatognathic 
system of the patient, assisting in the appropriate diagnosis and 
facilitating the treatment and management of temporomandibular 
disorders.
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