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Craniomandibular/Temporomandibular Disorder/Dysfunction
Treatment: A Case Report
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A b s t r ac t
The temporomandibular dysfunction (TMD) diagnosis is based on history, clinical examination, and imaging like cone beam computed
tomography (CBCT) or magnetic resonance imaging (MRI). Now, it is accomplished using objective measurement technologies like T-scan
(digital analysis of occlusion), joint vibratography (JVA), electromyography (EMG), joint tracker (JT), and ultralow frequency transcutaneous
electrical nerve stimulation (TENS).
Clinical implications: A scientific method for TMD diagnosis and treatment is presented to help clinician to diagnose the situation before
planning any treatment.
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Dr Bernard Jankelson’s study of the human dental occlusion led to
the recognition of the scientific methods to quantify the function
of the masticatory system. It led to the development of gadgets
like digital analysis of occlusion using T-scan, EMG, JVA, and JT to
measure the function of the masticatory system—dental occlusion,
temporomandibular joint (TMJ), and muscles—were subsequently
invented.2
We the oral physicians have to believe in and recognize that
craniomandibular or temporomandibular disorders have a physical
or physiological basis with occlusion as a major etiologic factor. We
utilize the biometric data from these biometric gadgets and employ
occlusal and orthotic therapies as the primary modality to improve
muscle and joint function.

T e c h n o lo g i e s U s e d
In the past few decades, computerized biometric measurement
devices have been developed to record and analyze with high
degrees of precision: digital analysis of occlusion (T-scan),
masticatory muscle function (EMG), mandibular movements (JT),
TMJ joint sounds (JVA), ultralow frequency TENS, MRI, and CBCT.
The T-scan (Fig. 1) system is a valuable tool that aids in analyzing
a patient’s bite. When a bite is unstable, it can cause pain, teeth and
dental restorations to crack and break, gum disease, tooth loss,
headaches, and TMJ disorder. 3– 5 
The T-Scan software offers features that allow the user to
scan the patient’s occlusal contact data; view the patient’s tooth
contacts and associate them with specific teeth; analyze the data,
with force and time relationships of contacts displayed as color
contour images; manage patient’s records and scan files through
the use of an intuitive database.
Surface EMG (Fig. 2) is a modality used to evaluate muscle
function. Scientific literature published in the last 5 decades
proves that elevated muscle activity while resting and weak or
asymmetrical functional muscle activity while in function is seen in
TMD patients.4EMG measures masticatory muscles’ activity in rest
and function. This measured activity helps in finding the mandibular
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rest position as a point for the selection of the neuromuscular
occlusion. Evidence-based literature has substantiated the
reliability and reproducibility of surface EMG for evaluating the
status of the masticatory muscles.6The combined data of surface
EMG of masticatory muscles and the jaw tracking are a useful and
objective method for quantifying the physical components of
temporomandibular disorders treatment.7,8 
JVA (Fig. 3) records temporomandibular joint sounds, their
amplitude, and frequencies produced by mandibular movements

Fig. 1: T-scan system
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Fig. 2: Electromyography

Fig. 3: Joint vibratography

Fig. 4: Joint tracker

during mouth opening and closing with good accuracy than the
other methods of diagnosing TMJ.9– 12
 This technology is a precise
objective measurement instrument which helps the clinician in
diagnosis.
JT (Fig. 4) measures and records mandibular range of motion,
direction, velocity, fluidity of jaw movements, and rest position of
the mandible. Also CBCT and MRI imaging can be used to check
the status of hard and soft tissues of the stomatognathic system.
These biometric devices have been reviewed by the US FDA in
1997 and 199813,14and the ADA Council on Scientific Affairs in 1986
and 1993.15,16They have been recognized as safe and effective in
the diagnosis and treatment of patients with temporomandibular
disorders.
As per the ADA’s Council on Scientific Affairs,17,18surface EMG
is used to assess the status of the muscles of mastication.19 It
enables the clinician to assess the resting, functional, and postural
hypertonicity muscles of mastication. 20,21There is considerable
agreement among both clinicians and researchers that masticatory
muscle activity is increased in symptomatic patients compared to
normal subjects, and EMG is one tool that can be used to study
such differences.
These devices, T-scan for digital analysis of occlusion,
computerized jaw tracking, EMG, and JVA provide objective

documentation of the pretreatment status of patients with regard
to mandibular and masticatory function and permit the evaluation
of treatment outcomes.21– 27
 
Together with these measurement devices, TENS (Fig. 5)
is a therapeutic device used for relaxation of masticatory and
mandibular postural muscles. This is achieved by the use of low
frequency, low-current stimulation of the mandibular division of
the trigeminal nerve cranial nerve V (CN V) and a branch of the
facial nerve cranial nerve VII (CN VII) . 28,29TENS is used during
the treatment to achieve rest position of the mandible and
neuromuscular occlusal position.30 – 32
 

Case Description
A 23-year-old male patient visited the Orofacial Pain Clinic of
RajaRajeswari Dental College and presented with a 2-year history
of difficulty in biting, grinding of teeth, severe headaches, pain
anterior to his ears, pain near occipital area, pain in the shoulder
areas, frequent tiredness, and tenderness in his temples. Five
previous dentists have treated him with occlusal splints that he
discontinued, as appliance therapy did not noticeably reduce his
symptoms. But he continues to use night guard, for protecting his
teeth from the ill effects of grinding of teeth.
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Fig. 5: Transcutaneous electrical nerve stimulation

The patient underwent a temporomandibular joint examination
using joint vibration analysis (Fig. 3). The assessment determined
that the patient had internal derangements of significance, Piper
5a on the left and 3b on the right (Fig. 6). Also, he presented
with frictional forces in maximal intercuspal position (MIP)
during multibite, prolonged left excursive disclusion time (DT) of
2.27 seconds, and prolonged right excursive DT of 2.25 seconds
(Fig. 7A, 8A, and 9A). These are outside of the known physiologic
ranges (physiologic occlusion time (OT) <0 .2 seconds; DT <
0.5 seconds).9,15Of note is that the time to muscle shut down14
of the working temporalis muscles in Figures 8A and 9A ranges
between 2 and 3 seconds, which is far too long to be physiologic.
This prolonged muscle firing is a major contributor to the occlusomuscular symptoms that the patient experiences.
The patient was explained that his DTs were too long, causing
excursive muscle hyperactivity detected in the EMG data (Figs 8A
and 9A to the right of line C), which caused his muscular symptoms.

He was further explained that his muscular pains could be
minimized or eliminated if he elected to have his DT reduced (DTR).
After obtaining patient consent, the immediate complete
anterior guidance development (ICAGD) enameloplasty was
performed on his right and left excursive movements as previously
described,6to remove the prolonged occlusal surface friction and
reduce the DTs within physiologic durations. Post ICAGD, the JVA
frequency spectra analysis showed normalization of amplitude
and frequency of the left and the right joint. Also, the corrected
OT was <0.2 seconds (Figs 8B and 9B), the left excursive DT was
0.38 seconds (Fig. 8B), and the right excursive DT was 0.38 seconds
(Fig. 9B) immediately after the first correction on day 1. When
comparing the pretreatment excursive EMG hyperactivity (Figs 8A
and 9A) with the post ICAGD excursive EMG data (Figs 8B and 9B),
the excursive hyperactivity in both treated excursions was markedly
lessened following ICAGD (Figs 8B and 9B to the right of line C).
Additionally, the time to muscle shut down14of both working
temporalis was drastically shortened from the ICAGD corrections.
This is the reason that ICAGD is effective in treating occluso-muscle
disorder symptoms; ICAGD shortens the contraction times of the
involved muscles, thereby allowing for ischemic and painful muscle
fiber reoxygenation and fiber healing.14

Discussion
The case illustrates that muscular craniomandibular/TMD symptoms
respond well to occlusal adjustment therapy that is guided by
precise closure and excursive timing measurements. This patient’s
response mirrors that which has been reported in many published
ICAGD studies and clinical reports,8– 14
 since the inception of the
T-scan I technology in the mid-1980s,18,19such that treating the
myofascial pain dysfunction with ICAGD is not new. Lengthy
DT has been shown in EMG studies to elevate excursive muscle
activity levels and that proper reduction of the DT to <0.4 seconds
can reduce the muscle hyperactivity and related myofascial pain
symptoms.9,12,13

Figs 6A and B: Temporomandibular JVA
24
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Figs 7A and B: Pretreatment multibite: High EMG amplitude in the three clenches due to hyperactive muscles. Note: Normalized amplitude of all
clench EMG data and “better force curves in T-scan data”

Figs 8A and B: (A) Pretreatment: left lateral—time to muscle shut down (from Cto the arrow; very long = 2.27 seconds); (B) Posttreatment: left
lateral—time to muscle shut down after Cshorter from ICAGD 0.38 seconds
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Figs 9A and B: (A) Pretreatment: right lateral—time to muscle shut down after Cvery long = 2.25 seconds; (B) Posttreatment: right lateral—time
to muscle shut down shorter after C = 0.38 seconds

The beauty of this computer-guided treatment approach is
that it lessens hyperactive muscles within the central nervous
system (CNS), by controlling the molar periodontal ligament (PDL)
mechanoreceptors, which synapse directly with efferent motor
fibers that contract the four masticatory muscles. 20 Prolonged
excursive frictional contacts increase the total time of PDL
mechanoreceptors that are compressed in excursive movements,
where the PDL compression time is equal to the DT duration of
that same excursion.7The more time the excursive interferences
contact, the longer time the PDLs are compressed, resulting in
prolonged durations of masticatory muscle contractions.9,12,13
By reducing the length of time, the posterior occlusal surfaces
contact excursively, and the volume and duration of PDL
mechanoreceptors are reduced, thereby interrupting the PDL
compression-to-muscle hypercontraction. Post ICAGD, the PDL no
longer hyperfunctions the involved muscles into a painful ischemic
state, allowing for reoxygenation and muscle fiber recovery,
leading to symptom resolution without the patient wearing an
appliance, undergoing TENS, taking pain, muscle relaxant, or antiinflammatory medications, or requiring trigger point and/or Botox
injections. Properly performed ICAGD is a marked improvement
in the treatment of myofascial pain dysfunction symptoms when
compared to unmeasured occlusal equilibration involving centric
relation manipulation,1,21
 and to the many commonly employed
symptomatic, non-occlusal therapies.

C o n c lu s i o n
Successful treatment of temporomandibular disorders using
biometric devices like T-scan, EMG, JT, JVA, and TENS helps in
26

the treatment which is diagnostically driven. This helps in the
elimination of the cause of the disease and not just symptom relief.
If the etiology is not successfully recognized and treated, the acute
physical form of temporomandibular dysfunction may become a
chronic pain condition. Symptomoriented treatment can adversely
affect the patient and lead to poor quality of life.
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