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The effect of disocclusion time‑reduction therapy to treat 
chronic myofascial pain: A single group interventional study 
with 3 year follow‑up of 100 cases
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INTRODUCTION

In spite of  its diverse etiology, occlusal instability has been 
long considered an important etiological factor in myofascial 

pain. Occlusal interferences can induce tooth pain, mobility, as 
well as masticatory muscle hyperactivity, although some papers 
do not indicate that occlusal interferences are the cause of  

Original Article

Purpose: The purpose of this study is to evaluate the longevity of reduced disclusion time in treating and removing myofascial 
pain dysfunction symptoms following the T‑Scan‑based, immediate complete anterior guidance development (ICAGD) 
coronoplasty. This measured occlusal adjustment has been shown to reduce the muscle hyperactivity of myofascial pain.
Methods: Myofascial pain symptomatic patients were recruited as per the diagnostic criteria for 
temporomandibular disorders (TMDs), including the clinical protocol and assessment instruments outlined 
by the international RDC/TMD consortium network (version: January 20, 2014) to assess the efficacy of 
reduced disclusion time in left and right lateral excursions to resolve the myofascial pain symptoms. As 
per the inclusion and exclusion criteria, 100 cases were treated with ICAGD in three visits, each 1 week 
apart. Recall disclusion time measurements were recorded every 3 months over 3 years. The RDC/TMD 
questionnaire was used for symptom assessment at every recall visit. ICAGD brought pretreatment prolonged 
disclusion time down to <0.4 s, as quantified from T‑Scan force and time data records, while the subjects 
were assessed for symptom relief. The Wilcoxon signed‑rank test was used for statistical analysis (P < 0.05).
Results: Changes in the intensity of many symptoms from reducing the disclusion time to <0.4 s were 
statistically significant from treatment day 1, and onward through the 3‑year period of observation (P < 0.05).
Conclusion: The results indicate that ICAGD reduces the musculoskeletal symptoms of myofascial pain, 
such that this methodology increases clinical therapeutic success.

Key Words: Disclusion time, Myofascialimmediate complete anterior guidance development, myofascial 
pain, temporomandibular disorders

Abstract

How to cite this article: Thumati P, Thumati RP. The effect of disocclusion 
time-reduction therapy to treat chronic myofascial pain: A single group 
interventional study with 3 year follow-up of 100 cases. J Indian Prosthodont 
Soc 2016;16:234-41.

This is an open access article distributed under the terms of  the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 3.0 License, which allows others to remix, tweak, and 
build upon the work non‑commercially, as long as the author is credited and the new creations 
are licensed under the identical terms.

For reprints contact: reprints@medknow.com

Access this article online
Quick Response Code:

Website:

www.j‑ips.org

DOI:

10.4103/0972-4052.176529

Address for correspondence: 
Prof. Prafulla Thumati, Department of Prosthodontics, Dayananda Sagar Dental College and Research Center, Rajiv Gandhi University of Health 
Sciences,  Kumarswamy Layout, Bengaluru ‑ 560 078, Karnataka, India. E‑mail: thumatiprafulla@gmail.com
Received: 14th August, 2015, Accepted: 19th November, 2015

[Downloaded free from http://www.j-ips.org on Wednesday, February 14, 2018, IP: 183.82.145.117]



Thumati and Thumati: DTR in treating myofascial pain

The Journal of Indian Prosthodontic Society | Jul-Sep 2016 | Vol 16 | Issue 3	 235

chronic dysfunctional problems.[1,2] Occlusal equilibration had 
been advocated by numerous authors as a successful treatment 
modality for myofascial pain,[3‑7] while others have shown 
improvements in symptoms by mock occlusal equilibration, as 
well as actual occlusal adjustments.[8‑12] However, some authors 
contend that myofascial pain is a stress‑related disorder not 
brought on by occlusal factors.[13‑15]

One of  the most common causes of  chronic oro‑facial pain is 
myofascial pain (Edmiston and Larsen, 1978). It is a complex 
disease situation that includes regions of  pain called trigger 
points, which are taut bands of  skeletal muscle, tendons, or 
ligaments near the temporomandibular joint (TMJ) region and 
jaw muscles but can refer pain to distant areas.[14,16] Patients 
present with variable symptoms such as localized pain in the 
TMJ, TMJ sounds  (clicking or crepitation), restricted jaw 
opening, disturbances in their chewing pattern, and locking of  
the jaw. Tenderness in the jaw muscles can also lead to a diffuse 
headache, neck ache, earache, dizziness, tinnitus, and hearing loss.

An alternative, measurement‑driven, computer‑guided 
occlusal adjustment procedure whose primary therapeutic 
goal of  measurably decreasing the time required for all molars 
and premolars to disclude from each other in fractions of  
seconds during mandibular excursions, (known as disclusion 
time reduction; <0.4 s/excursion), has been shown to 
be successful in treating myofascial pain patients.[17‑23] 
Shortening the disclusion time can be accomplished with the 
immediate complete anterior guidance development (ICAGD) 
enameloplasty or by an additional procedure performed with 
the aid of  computerized occlusal analysis (T‑Scan III, Tekscan 
Inc., S. Boston, MA, USA) that records real‑time measurements 
of  excursive movements as dynamic force movies.[17]

A study performed on 25 subjects divided into treated 
(received ICAGD), untreated, and control group that received 
mock ICAGD, compared the results of  disclusion time 
reduction and myofascial pain symptom remissions from pre‑ to 
post‑ICAGD. Only the treated group showed a statistically 
significant reduction in disclusion time, as well as statistically 
significant reductions in the intensity and frequency of  many 
myofascial pain‑dysfunction syndrome symptoms.[22] The 
disclusion time is an entity measured by the T‑Scan occlusal 
analysis system and its force movie software.[19,23‑28]

The ICAGD procedure was only possible to perform because of  
the time measurement capability of T‑Scan III occlusal analysis 
system (T‑Scan versions I, II, and III, Tekscan Inc., S. Boston, MA, 
USA).[18,29] ICAGD is a computer guided, measured coronoplasty 
based on specific time‑based numerical occlusal endpoints that 
verify it was performed properly.[19] Bilateral contact simultaneity 
can also be clinically established through measurement with the 

T‑Scan of the closure occlusal contact sequence. This ensures no one 
region of the dental arch contacts too early (forced to absorb excess 
early stress) or too late (unable to assist the other regions in force 
dissipation). Both precision force and time control is afforded to 
the operator through measurement with the T‑Scan high‑definition 
recording sensor, which replaces the “hit or miss” operator subjective 
interpretation of colored ink marks on teeth.[30,31]

This study was undertaken to evaluate the possibility of  
successfully treating myofascial pain symptoms using a 
measurement‑driven, diagnostic treatment protocol based 
upon the T‑Scan‑guided ICAGD coronoplasty. The therapeutic 
treatment goal was to reduce prolonged posterior disclusion 
time to <0.4 s in both the right and left mandibular excursions.

METHODS

One hundred myofascial pain symptomatic patients, who met 
the below inclusion criteria [Chart 1], were recruited to assess the 
efficacy of  reduced disclusion time in the left and right lateral 
excursions. The diagnostic criteria for temporomandibular 
disorders  (TMDs), including the clinical protocol and 
assessment instruments outlined by the international  
RDC/TMD consortium network (version: January 20, 2014), 
was utilized for diagnosing and categorizing the study subjects.

Inclusion criteria
•	 Patients who demonstrated myofascial pain symptoms that 

presented with Angle’s Class I maxillomandibular relations
•	 Patients who demonstrated myofascial pain symptoms 

that presented with Angle’s Class III maxillomandibular 
relations but had shallow anterior guidance contacts

•	 Patients who demonstrated myofascial pain symptoms that 
presented with Angle’s Class II (Division 1) maxillomandibular 
relations that had definitive anterior guidance contacts.

Chart 1: Age and sex distribution

Age 18-35 36-60
Male(32) 17 15
Female(68) 52 16
Total 69 31
G Total 100
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Exclusion criteria
•	 Patients who demonstrated myofascial pain symptoms that 

presented with Angle’s Class II (Division 2) malocclusion, 
with no anterior guidance contacts

•	 Patients who demonstrated myofascial pain symptoms 
having severe anterior open occlusion. These patients were 
not considered for the ICAGD protocol, as the amount 
of  tooth adjustment required to effectively shorten the 
disclusion time would likely be excessive

•	 Patients who demonstrated myofascial pain symptoms that 
had prior disc re‑capture surgery.

Symptom assessment questionnaire
At each study visit, subjects were asked to answer a diagnostic 
criteria symptom questionnaire that used an ordinal number scale to 
describe the current status of their condition [Table 1]. The ordinal 
scale ranged from 0 to 5 to describe symptom severity (0 ‑ no 
symptoms, 1 ‑ very little, 2 ‑ mild, 3 ‑ moderate, 4 ‑ severe, and 
5 ‑ very severe). The common musculoskeletal symptoms that were 
graded were morning jaw pain, jaw fatigue, facial tension, difficulty 
in eating or chewing, clenching difficulty, temporal headaches, 
and neck pain. From study visit to study visit, the subjects were 
not allowed to review their previous answers, to avoid bias in 
their differing questionnaire responses. The 100 treated subjects’ 
questionnaire scores were computed by means with standard 
deviations, and a standard error of the mean (SEM). The SEM 
is the standard deviation of the error in the sample mean relative 
to the true mean, since the sample mean is an unbiased estimator. 
Mean and mean differences, medians, and Z and P values were 
all computed using a one‑way analysis of variance (SAS AppDev, 
Studio 4.4, North Carolina 27513, USA). Z scores are measures 
of the standard deviation, and both Z and P value statistics relate  
the standard deviations with probabilities that allow significance 
and confidence to be attached to Z scores and P  values.  
Since the mean and median of different groups of individuals were 
compared, a nonparametric statistic (the Wilcoxon signed‑ranks 
test) was used for statistical analysis.

The included subjects then underwent a T‑Scan III digital 
occlusal analysis. This quantified their closure occlusal forces 
against time, and measured their right and left excursive 
disclusion times, such that pretreatment disclusion time values 
in seconds, were obtained for both right and left excursions.

Measurement of disclusion time
Before commencing any treatment, the force movie mode of  the 
T‑Scan was utilized to measure and calculate the pretreatment 
disclusion times in seconds.[1] Each excursive movement  
(right and left) was recorded 3 times to obtain a mean disclusion 
time values for each excursion per subject. These pretreatment 
values were later compared with the posttreatment disclusion 
time recordings made on day 1, day 7, 1 month, 6 months, 

Table 1: Symptoms assessment ordinal scale
Symptoms 
assessed

Very little Mild Moderate Severe Very severe
1 2 3 4 5

Jaw pain
Jaw fatigue
Facial tension
Difficulty in 
chewing/eating
Clenching
Temporal headache
Neck pain
Morning jaw pain

Table 2: Analysis of disclusion time means (in seconds) pre to 
post treatment for left lateral excursion
Disclusion - left Mean Std dev SE of 

mean
Mean 

difference
Z P value

Day 1 ‑ pre 1.963 1.516 0.152 1.567 −8.682 <0.001*
Day 1 ‑ post 0.396 0.109 0.011
Day 7 ‑ pre 0.375 0.125 0.013 0.009 −3.903 <0.001*
Day 7 ‑ post 0.366 0.111 0.011
Day 1 ‑ pre 1.963 1.516 0.152 1.589 −8.682 <0.001*
Day 7 ‑ pre 0.375 0.125 0.013
Day 1 ‑ pre 1.963 1.516 0.152 1.606 −8.682 <0.001*
1 month 0.358 0.105 0.011
Day 1 ‑ pre 1.963 1.516 0.152 1.612 −8.682 <0.001*
6 months 0.351 0.107 0.011
Day 1 ‑ pre 1.963 1.516 0.152 1.620 −8.682 <0.001*
1 year 0.344 0.109 0.011
Day 1 ‑ pre 1.963 1.516 0.152 1.636 −8.682 <0.001*
18 months 0.327 0.089 0.009
Day 1 ‑ pre 1.963 1.516 0.152 1.641 −8.682 <0.001*
24 months 0.322 0.086 0.009
Day 1 ‑ pre 1.963 1.516 0.152 1.643 −8.682 <0.001*
30 months 0.321 0.085 0.009
Day 1 ‑ pre 1.963 1.516 0.152 1.645 −8.682 <0.001*
3 years 0.319 0.085 0.009

*Denotes significant difference. SE: Standard error

12 months, 18 months, 24 months, 30 months, and 36 months 
from the initial disclusion time recordings [Tables 2‑4].

ICAGD was performed in two phases as described by 
Kerstein.[19] Subsequent to the Phase 1 and Phase 2 correction 
visits, each subject was recalled at 1‑month, 6‑month, 
12‑month, 18‑month, 24‑month, 30‑month, and 36‑month 
intervals for observation of  changes in their disclusion times 
and in their pretreatment symptoms.

Statistical analysis
The Wilcoxon signed‑rank test was used for statistical analysis 
of  the disclusion time means per study visit.

The null hypothesis—there would be no significant difference 
in the disclusion times (in seconds) between the pretreatment 
and post‑ICAGD treatment disclusion time intervals (µ1= µ2).

The alternate hypothesis—there would be a significant difference 
in the disclusion times (in seconds) between the pretreatment 
and posttreatment disclusion time intervals (µ1 ≠ µ2).
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The level of  significance of   =0.05, where if  the compared 
P values differed with the level of  significance of  P < 0.05, the 
null hypothesis would be rejected, and the alternate hypothesis 
would be accepted. If  P ≥ 0.05, the null hypothesis would then 
be accepted. Computations of  the P values for disclusion time 
were based on the data reported in Tables 2‑4.

RESULTS

Analysis of disclusion time means of the left lateral 
excursion and the right lateral excursion, pre‑  to 
post‑treatment for the entire group of 100 treated 
subjects
The disclusion time changes from pre‑  to post‑treatment 
were analyzed at various time intervals within the 36‑month 
period of  observation, and there were statistically significant 
differences found between the pre‑  and all post‑treatment 
intervals (P < 0.5) [Tables 2‑4]. The mean difference was greater 
following treatment on day 1 (both right and left excursions) and 
was reduced on day 7, and consistently reduced values of disclusion 
time were measured following ICAGD, where posttreatment 
disclusion time means per recall visit were <0.4 s duration.

The separate left and right excursive disclusion time values 
showed greater mean differences on day 1 pre‑ to post‑treatment 
of  1.567. Thereafter, mean differences with day 1 pretreatment 
values, and the subsequent recall visits also showed greater mean 
differences that remained fairly constant through the 36‑month 
period of  observation  [Table  2, the mean difference range: 
1.589–1.645]. This mean difference showed that there was a 
statistically significant reductions of  the separate left and right 
disclusion time from the ICAGD treatment.

Combined right and left excursions disclusion time 
means analysis
The disclusion time means for combined left and right 
excursions were also statistically significantly different from 
pre‑ to post‑treatment (P < 0.001) [Table 4]. Additionally, 
there were statistically significant changes for the 36‑month 
period of  observation (P < 0.001). The mean differences of  
the combined right and left disclusion times compared to day 
1 pretreatment values were greater and consistent for all recall 
visits [Table 4, mean differences range: 1.589–1.645].

Intensity of muscular discomforts
An ordinal scale questionnaire was used to assess the severity 
of  various TMD symptoms where the median values of  the 
scores for the entire group were determined for statistical 
comparison. The changes in mean intensity and frequency of  all 
myofascial pain symptoms studied was found to be statistically 
significant between day 1 and day 7 (P < 0.05), day 1 and 
1 month (P < 0.05), day 1 and 6 months (P < 0.05), day 1 and 
12 months (P < 0.05), day 1 and 18 months (P < 0.05), day 1 

and 24 months (P < 0.05), day 1 and 30 months (P < 0.05), 
as well as day 1 and 36 months (P < 0.05) [Tables 5‑12].

DISCUSSION

The alternate hypothesis was accepted because there was a 
significant difference in the disclusion times between the 
pretreatment and posttreatment intervals  (µ1 ≠ µ2) when 
lengthy disclusion time was shortened to <0.4 s per excursion. 
In addition, this study’s results corroborate the findings of  
previous disclusion time reduction studies involving the ICAGD 

Table 4: Analysis of combined disclusion time means (in seconds) 
pre to post treatment for left and right lateral excursions
Disclusion ‑ left 
and right

Mean Std 
dev

SE of 
mean

Mean 
difference

Z P value

Day 1 – pre 1.963 1.087 0.109 1.567 −8.682 <0.001*
Day 1 – post 0.396 0.077 0.008
Day 7 – pre 0.375 0.092 0.009 0.009 −4.051 <0.001*
Day 7 – post 0.366 0.083 0.008
Day 1 – pre 1.963 1.087 0.109 1.589 −8.682 <0.001*
Day 7 – pre 0.375 0.092 0.009
Day 1 – pre 1.963 1.087 0.109 1.606 −8.682 <0.001*
1 month 0.358 0.077 0.008
Day 1 – pre 1.963 1.087 0.109 1.612 −8.682 <0.001*
6 months 0.351 0.077 0.008
Day 1 – pre 1.963 1.087 0.109 1.620 −8.682 <0.001*
1 year 0.344 0.077 0.008
Day 1 – pre 1.963 1.087 0.109 ‑0.472 −8.338 <0.001*
18 months 2.435 21.078 2.108
Day 1 – pre 1.963 1.087 0.109 1.641 −8.682 <0.001*
24 months 0.322 0.059 0.006
Day 1 – pre 1.963 1.087 0.109 1.643 −8.682 <0.001*
30 months 0.321 0.058 0.006
Day 1 – pre 1.963 1.087 0.109 1.645 −8.682 <0.001*
3 years 0.319 0.058 0.006

*Denotes significant difference. SE: Standard error

Table 3: Analysis of disclusion time means (in seconds) pre to 
post treatment for Right Lateral excursion
Disclusion ‑ right Mean Std 

dev
SE of 
mean

Mean 
difference

Z P value

Day 1 ‑ pre 1.963 1.516 0.152 1.567 −8.682 <0.001*
Day 1 ‑ post 0.396 0.109 0.011
Day 7 ‑ pre 0.375 0.125 0.013 0.009 −3.903 <0.001*
Day 7 ‑ post 0.366 0.111 0.011
Day 1 ‑ pre 1.963 1.516 0.152 1.589 −8.682 <0.001*
Day 7 ‑ pre 0.375 0.125 0.013
Day 1 ‑ pre 1.963 1.516 0.152 1.606 −8.682 <0.001*
1 month 0.358 0.105 0.011
Day 1 ‑ pre 1.963 1.516 0.152 1.612 −8.682 <0.001*
6 months 0.351 0.107 0.011
Day 1 ‑ pre 1.963 1.516 0.152 1.620 −8.682 <0.001*
1 year 0.344 0.109 0.011
Day 1 ‑ pre 1.963 1.516 0.152 ‑2.580 −8.338 <0.001*
18 months 4.543 42.167 4.217
Day 1 ‑ pre 1.963 1.516 0.152 1.641 −8.682 <0.001*
24 months 0.322 0.086 0.009
Day 1 ‑ pre 1.963 1.516 0.152 1.643 −8.682 <0.001*
30 months 0.321 0.085 0.009
Day 1 ‑ pre 1.963 1.516 0.152 1.645 −8.682 <0.001*
3 years 0.319 0.085 0.009

SE: Standard error
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Table 5 : Comparison of mean intensity of ‘jaw pain’ from pre 
treatment day 1 to other time intervals
Jaw pain Mean Std 

dev
SE of 
mean

Mean 
difference

Z P value

1st day 7.03 1.43 0.14 4.470 −8.702 <0.001*
7th day 2.56 1.07 0.11
1st day 7.03 1.43 0.14 6.380 −8.730 <0.001*
1 month 0.65 0.56 0.06
1st day 7.03 1.43 0.14 7.030 −8.692 <0.001*
6 months 0.00 0.00 0.00
1st day 7.03 1.43 0.14 7.030 −8.692 <0.001*
12 months 0.00 0.00 0.00
1st day 7.03 1.43 0.14 7.030 −8.692 <0.001*
18 months 0.00 0.00 0.00
1st day 7.03 1.43 0.14 7.030 −8.692 <0.001*
24 months 0.00 0.00 0.00
1st day 7.03 1.43 0.14 7.030 −8.692 <0.001*
30 months 0.00 0.00 0.00
1st day 7.03 1.43 0.14 7.030 −8.692 <0.001*
36 months 0.00 0.00 0.00

SE: Standard error

Table 6 : Comparison of mean intensity of ‘jaw fatigue’ from 
pre treatment day 1 to other time intervals
Jaw fatigue Mean Std 

dev
SE of 
mean

Mean 
difference

Z P value

1st day 4.80 2.19 0.22 3.030 −8.210 <0.001*
7th day 1.77 1.15 0.12
1st day 4.80 2.19 0.22 4.360 −8.197 <0.001*
1 month 0.44 0.54 0.05
1st day 4.80 2.19 0.22 4.800 −8.197 <0.001*
6 months 0.00 0.00 0.00
1st day 4.80 2.19 0.22 4.800 −8.197 <0.001*
12 months 0.00 0.00 0.00
1st day 4.80 2.19 0.22 4.800 −8.197 <0.001*
18 months 0.00 0.00 0.00
1st day 4.80 2.19 0.22 4.800 −8.197 <0.001*
24 months 0.00 0.00 0.00
1st day 4.80 2.19 0.22 4.800 −8.197 <0.001*
30 months 0.00 0.00 0.00
1st day 4.80 2.19 0.22 4.800 −8.197 <0.001*
36 months 0.00 0.00 0.00

SE: Standard error

Table 7: Comparison of mean intensity of ‘facial tension’ from 
pre treatment Day 1 to other time intervals
Facial 
tension

Mean Std 
dev

SE of 
mean

Mean 
difference

Z P value

1st day 5.90 1.71 0.17 3.750 −8.671 <0.001*
7th day 2.15 1.05 0.10
1st day 5.90 1.71 0.17 5.350 −8.651 <0.001*
1 month 0.55 0.59 0.06
1st day 5.90 1.71 0.17 5.900 −8.650 <0.001*
6 months 0.00 0.00 0.00
1st day 5.90 1.71 0.17 5.900 −8.650 <0.001*
12 months 0.00 0.00 0.00
1st day 5.90 1.71 0.17 5.900 −8.650 <0.001*
18 months 0.00 0.00 0.00
1st day 5.90 1.71 0.17 5.900 −8.650 <0.001*
24 months 0.00 0.00 0.00
1st day 5.90 1.71 0.17 5.900 −8.650 <0.001*
30 months 0.00 0.00 0.00
1st day 5.90 1.71 0.17 5.900 −8.650 <0.001*
36 months 0.00 0.00 0.00

SE: Standard error

Table 8: Comparison of mean intensity of ‘difficulty in chewing/
eating’ from pretreatment day 1 to other time intervals
Difference in 
chewing/eating

Mean Std 
dev

SE of 
mean

Mean 
difference

Z P value

1st day 5.16 1.82 0.18 3.230 −8.536 <0.001*
7th day 1.93 1.06 0.11
1st day 5.16 1.82 0.18 4.600 −8.490 <0.001*
1 month 0.56 0.54 0.05
1st day 5.16 1.82 0.18 5.160 −8.491 <0.001*
6 months 0.00 0.00 0.00
1st day 5.16 1.82 0.18 5.160 −8.491 <0.001*
12 months 0.00 0.00 0.00
1st day 5.16 1.82 0.18 5.160 −8.491 <0.001*
18 months 0.00 100.00 0.00
1st day 5.16 100.00 1.82 5.160 −8.491 <0.001*
24 months 0.00 100.00 0.00
1st day 5.16 100.00 1.82 5.160 −8.491 <0.001*
30 months 0.00 100.00 0.00
1st day 5.16 100.00 1.82 5.160 −8.491 <0.001*
36 months 5.16 100.00 1.82

SE: Standard error

Table 9: Comparison of mean intensity of ‘clenching’ from pre 
treatment day 1 to other time intervals
Clenching 
habit

Mean Std 
dev

SE of 
mean

Mean 
difference

Z P value

1st day 4.85 2.23 0.22 2.970 −8.253 <0.001*
7th day 1.88 1.13 0.11
1st day 4.85 2.23 0.22 4.290 −8.242 <0.001*
1 month 0.56 0.56 0.06
1st day 4.85 2.23 0.22 4.850 −8.233 <0.001*
6 months 0.00 0.00 0.00
1st day 4.85 2.23 0.22 4.850 −8.233 <0.001*
12 months 0.00 0.00 0.00
1st day 4.85 2.23 0.22 4.850 −8.233 <0.001*
18 months 0.00 0.00 0.00
1st day 4.85 2.23 0.22 4.850 −8.233 <0.001*
24 months 0.00 0.00 0.00
1st day 4.85 2.23 0.22 4.850 −8.233 <0.001*
30 months 0.00 0.00 0.00
1st day 4.85 2.23 0.22 4.850 −8.233 <0.001*
36 months 4.85 2.23 0.22

SE: Standard error

Table 10: Comparison of mean intensity of ‘temporal headache’ 
from pretreatment day 1 to other time intervals
Temporal 
headache

Mean Std 
dev

SE of 
mean

Mean 
difference

Z P value

1st day 5.96 1.67 0.17 3.778 −8.629 <0.001*
7th day 2.18 1.06 0.11
1st day 5.96 1.67 0.17 5.424 −8.610 <0.001*
1 month 0.54 0.59 0.06
1st day 5.96 1.67 0.17 5.960 −8.611 <0.001*
6 months 0.00 0.00 0.00
1st day 5.96 1.67 0.17 5.960 −8.611 <0.001*
12 months 0.00 0.00 0.00
1st day 5.96 1.67 0.17 5.960 −8.611 <0.001*
18 months 0.00 0.00 0.00
1st day 5.96 1.67 0.17 5.960 −8.611 <0.001*
24 months 0.00 0.00 0.00
1st day 5.96 1.67 0.17 5.960 −8.611 <0.001*
30 months 0.00 0.00 0.00
1st day 5.96 1.67 0.17 5.960 8.611 <0.001*
36 months 0.00 0.00 0.00

SE: Standard error
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disclusion time has been shown in a simultaneous 
electromyography study to elevate muscle activity levels, 
and that proper reduction of  disclusion time <0.4 s can 
reduce the muscle hyperactivity and related myofascial pain 
symptoms.[21,28] A study by Kerstein in 1991 performed 
on seven female subjects with myofascial pain treated 
with ICAGD to reduce disclusion time to <0.4 s, showed 
statistically significant changes in pre‑ and post‑treatment 
disclusion times with a significant symptom resolution.[21] 
Additionally, the same author showed that statistically 
significant muscle activity level reductions occurred in 45 
symptomatic myofascial pain patients, when ICAGD was 
properly performed.[28] Finally, in a controlled occlusal 
adjustment study that compared treated, placebo, and 
untreated myofascial pain subject groups with respect to 
their differences in disclusion time, symptom remissions 
began in the treated group within 1 week after the disclusion 
time was reduced <0.4 s, and symptom resolution lasted 
for the 3‑year period of  posttreatment observation.[22] 
This study showed the multiple recall visit disclusion time 
means were statistically equivalent to the posttreatment day 
1 disclusion time mean. Further, the standard deviations 
from recall visit‑to‑visit remained fairly constant throughout 
the 3‑year period of  observation. The mean differences 
also remained constant when a comparison between day 1 
pretreatment and subsequent visit measurements was made. 
This suggests that once disclusion time is reduced <0.4 s, it 
is a lasting occlusal change. These findings are very similar 
to those of  another disclusion time reduction study that 
verified that once the disclusion time was properly reduced, 
it remained constant, leading to the retention of  proper 
muscle function and low symptom appearances.[27]

In this study, the population selected for treatment had their 
symptoms evaluated by a questionnaire at eight subsequent 
recall appointments (day 7, 1 month, 6 months, 12 months, 
18 months, 24 months, 30 months, and 36 months), during 
which the subjects were not allowed to view their previous 
symptom responses. This made subjective symptom assessment 
visit‑to‑visit, far more reliable for the statistical analyses. The 
results obtained from the many recall date questionnaires 
showed there was a significant symptom resolution within the 
treated population that was maintained during the 3‑year period 
of  observation. These findings indicated there were physiologic 
benefits obtained from treating myofascial pain subjects using 
the ICAGD protocol.

CONCLUSION

The findings of  this study corroborate prior evidence that when 
disclusion time is reduced <0.4 s per excursion, it is effective 
in reducing the myofascial pain symptoms. In this study, the 

Table 12: Comparison of mean intensity values of ‘morning jaw 
pain’ from pretreatment day 1 to other time intervals
Morning 
jaw pain

Mean Std 
dev

SE of 
mean

Mean 
difference

Z P value

1st day 4.84 2.23 0.22 2.970 −8.209 <0.001*
7th day 1.87 1.14 0.11
1st day 4.84 2.23 0.22 4.303 −8.197 <0.001*
1 month 0.54 0.56 0.06
1st day 4.84 2.23 0.22 4.838 −8.188 <0.001*
6 months 0.00 0.00 0.00
1st day 4.84 2.23 0.22 4.838 −8.188 <0.001*
12 months 0.00 0.00 0.00
1st day 4.84 2.23 0.22 4.838 −8.188 <0.001*
18 months 0.00 0.00 0.00
1st day 4.84 2.23 0.22 4.838 −8.188 <0.001*
24 months 0.00 0.00 0.00
1st day 4.84 2.23 0.22 4.838 −8.188 <0.001*
30 months 0.00 0.00 0.00
1st day 4.84 2.23 0.22 4.838 −8.188 <0.001*
36 months 0.00 0.00 0.00

SE: Standard error

Table 11: Comparison of mean intensity of ‘ neck pain ’ from 
pre treatment day 1 to other time intervals
Neck pain Mean Std 

dev
SE of 
mean

Mean 
difference

Z P value

1st day 4.73 2.25 0.22 2.970 −8.163 <0.001*
7th day 1.76 1.16 0.12
1st day 4.73 2.25 0.22 4.300 −8.152 <0.001*
1 month 0.43 0.54 0.05
1st day 4.73 2.25 0.22 4.730 −8.147 <0.001*
6 months 0.00 0.00 0.00
1st day 4.73 2.25 0.22 4.730 −8.147 <0.001*
12 months 0.00 0.00 0.00
1st day 4.73 2.25 0.22 4.730 −8.147 <0.001*
18 months 0.00 0.00 0.00
1st day 4.73 2.25 0.22 4.730 −8.147 <0.001*
24 months 0.00 0.00 0.00
1st day 4.73 2.25 0.22 4.730 −8.147 <0.001*
30 months 0.00 0.00 0.00
1st day 4.73 2.25 0.22 4.730 −8.147 <0.001*
36 months 0.00 2.25 0.22

SE: Standard error

coronoplasty as a treatment for myofascial pain symptoms.[17‑23] 
The role of  occlusion in activating myofascial pain symptoms 
has long been debated. While some authors have shown occlusal 
equilibration to be a successful treatment modality in treatment 
of  such disorders[5‑7], other controlled studies have shown there 
were similar symptom resolutions in both the control and 
the treated groups.[8‑12] The results of  this study, and others 
that preceded this study, indicate that ICAGD treatment will 
predictably reduce myofascial pain symptoms because of  
the physiologic muscle activity lowering effect achieved by 
ICAGD,[28] which is a distinctly different occlusal adjustment 
approach to retruding the mandible into centric relation during 
traditional occlusal equilibration procedures.

The concept of  treating the myofascial pain patients with 
ICAGD is not new. Various studies have been performed 
in the past evaluating their effect on symptoms. Lengthy 
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significant change in disclusion time duration (P < 0.05) after 
the ICAGD coronoplasty was performed, led to statistically 
significant reductions in muscular‑based myofascial pain 
symptoms that began immediately after day 1 of  treatment 
was instituted (P < 0.05).

When the right and left lateral excursive disclusion times of  
100 patients were compared from pre‑ to post‑treatment with 
ICAGD:
•	 The lateral excursive disclusion time, if  prolonged, will be 

potentially etiologic for myofascial pain symptoms
•	 Reducing the left and right excursive disclusion times 

to <0.4 s per excursion will bring down the symptoms 
of  myofascial pain

•	 When myofascial pain cases are treated by ICAGD 
technique using T‑Scan III computerized occlusal analyses 
that measure the correctness of  the ICAGD treatment 
result, symptoms will rapidly resolve shortly after the 
treatment is rendered.

The advent of  disclusion time reduction therapy using properly 
performed ICAGD[16,20,32‑36] is a potentially new direction in 
the treatment of  myofascial pain dysfunction patients. Further 
studies with longer follow‑up should be performed using ICAGD 
in the treatment of  occluso‑muscle pains of  TMD disorders.
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