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INTRODUCTION 

The masticatory system is made up of the teeth, 
periodontal tissues, masticatory muscles, and 
temporomandibular joint (TMJ). A balanced 
dental occlusion plays an important role in 
the healthy functioning of the masticatory 
system [1]. Normal occlusal and the articular 
relations between the jaws ensure balanced 
distribution of the generated forces in them 
during mastication [2]. TMJ disc displacement 
represented abnormal relationship between the 
disc and the head of the condyle. Four common 
stages of internal derangements of the TMJ 
are: 1. Vibrating loose capsules that have non-
displacing disks. 2.Partial disk displacements 
with reduction. 3. Complete disk displacements 

with reduction and 4.Nonreducing permanent 
disk displacements [3]. 

The T-Scan system provided a result that can be 
easily reproducible and documented the occlusal 
contacts, occlusal forces, and occlusal times 
quantitatively and dynamically, even during a 
continuous movement of the mandible [4,5]. 
The time reported from the first occlusal contact 
until reaching the maximum intercuspation is 
known as Occlusion Time (OT) [6]. The length 
of Occlusion Time is clear to be correlated to 
the existence of occlusal instability, premature 
occlusal contacts, and occlusal interferences. 
Additionally, the computerized system can 
display the relative occlusal force variance from 
the first point of contact to MIP, in real time [7].

MATERIALS AND METHODS

The participants were recruited from the 
attendants to the teaching clinic of oral medicine 
in the teaching hospital of College of Dentistry/
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University of Baghdad during the period from 
April 2019 to January 2020. All participants 
were subjected to questionnaire about name, 
age, past dental treatment, medical history, and 
medication used. The diagnosis of the patients 
was established according to the diagnostic 
criteria for temporomandibular joint disorders, 
clinical protocol, and assessment instrument [8]. 
The study protocol was approved by the ethical 
committee of the College of Dentistry/ University 
of Baghdad. An informed consent was obtained 
from the patients. 

Digital evaluation of occlusion time in the 
maximum intercuspation of all the included 
subjects was performed using the T-Scan NOVUS 
system (T-Scan, Tekscan, Inc., S. Boston, MA, 
USA) system, shown in Figure 1. These clinical 
examinations were done by one examiner and 
supervised by special expert. The inclusion 
criteria were: Subjects of both groups (patients 
and controls) should have full dentition with 
Angle class I relation. Good general health with 
no history of any systemic diseases. Patients 
should not have ongoing treatment (medication 
or occlusal splint) or recently treated from 

TMJ disorders. Figure 2 show the T-scan 
Novus timed and force movie in the maximum 
intercuspation position of patients with TMJ 
internal derangement.

Statistical data analysis approaches were 
demonstrated by the application of the statistical 
package (SPSS) ver. (22.0). Descriptive data 
analysis presented in Mean value and Standard 
Deviation.  ANOVA test, T-test, and Least 
Significant Difference-LSD test with Games 
Howell-GH test were used for data analysis. 
Significant at P<0.05.

RESULTS

One hundred and nine (109) subjects were 
participated in this study with age range (19-45 
years old) and divided into two main groups: 
study group (show signs and symptoms of 
internal derangement ID) with (84) patients 
(64:20 females: male number) and (25) healthy 
controlled free from signs and symptoms of 
TMD with (14:11 female: male number). Table 
1 illustrated the demographical characteristics 
variables, as well as comparisons significant of 

 

Figure 1: T-Scan NOVUS device.

 
Figure 2: T-scan novus force movie, with 2-dimensional and 3-dimensional force views.
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TMJ ID group with control group. Non-significant 
difference at P>0.05 in age between patients 
and control while highly significant difference 
at P<0.01 demonstrated in gender between the 
two-study group. In addition to that, gender 
distribution concerning TMJ ID group showed 
that highly significant difference was accounted 
at P<0.01, and TMD is higher in females (76.2%) 
than males (23.8%)., whereas the control group 
revealed a non- significant differences. Regarding 
the TMJ ID group, the group is subdivided into 
four subgroups, included:

Regarding the ID patients, the group is subdivided 
into four subgroups, included:

Group1: Includes 26 (30.95%) patients with 
a disc displacement with reduction, 4(15.4%) 
were males and 22 (84.6%) were females. 

Group 2:  includes 22 (26.19%) patients with disc 
displacement with reduction, with intermittent 
locking, 5 (22.7%) were males and 17 (77.3%) 
were females.

Group 3: Includes 21 (25%) patients with disc 
displacement without reduction, without limited 
opening; 5 (23.8%) were males and 16 (76.2%) 

were females. 

Group 4: Includes 15 (17.86%) patients with 
disc displacement without reduction, with a 
limited opening, showed 6(40%) were males 
and 9 (60%) were females.

Figure 3 represents a summary statistic for 
(occlusion time OT) parameter concerning 
studied groups in the (Maximum Intercuspation 
MIC). Data were presented as Mean±SD. Tables 
(2) represents a data statistic of (Occlusion time 
test) parameter, with respect to (MIC location), 
result showed a highly significant difference 
accounted at P<0.01.

And according to the obvious results, (Least 
Significant Difference-LSD test, and Games 
Howell-GH test) illustrated in the table 3the 
multiple comparisons of (Occlusion time test) 
between the studied four TMD subgroups and 
with the control group at the studied location.

Results showed that (MIC) location accounted no 
significant difference compared among multiple 
comparisons at P>0.05. except between group2 
andcontrolled since significant difference was 
accounted at P<0.05.

 

Figure 3: 3-D column chart demonstrated the summary statistic for (occlusion time) parameter concerning studied groups in MIC.

Characteristics
TMJ ID No=84 Control No=25

No % No %

0.779
Age (years)

<20 years 12 14.3 6 24
20-29 26 31 7 28
30-39 33 39.3 9 36

=>40 years 13 15.5 3 12
Mean±SD 29.82 ± 7.90 (19-45) 29.30 ± 7.80 (19-45)

Gender

Male 20 23.8 11 44

0.002*
Female 64 76.2 14 56

Total 84 100 25 100
P-value 0.000* 0.69

(*) TMJ ID (Temporomandibular joint Internal derangement); HS: Highly Significant at P<0.01; S: Significant at P<0.05; NS: Non Significant at P>0.05; Testing 
based on ANOVA test, T-test.

Table 1: Distribution of the demographical characteristic’s variables for the TMD and control groups with comparison's significant.
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DISCUSSION

Disc displacement with reduction was the most 
prevalent group which diagnosed in the present 
study. The present result is like previous studies 
which mentioned that the disc displacement with 
reduction is more common than other groups of 
internal derangement disorders [9].

This study presented the internal derangement 
clicking in female more than male. These results 
agree with similar results reported by [10-15]. 
The pattern of onset of TMD after puberty and 
lowered prevalence rates in the postmenopausal 
years of female suggest that female reproductive 
hormones may play an etiologic role in 
temporomandibular disorders [16]. This 
is also supported by the longitudinal data 
reported by Magnusson [17]. The prevalence 
of disc displacement with reduction is higher in 
female patients which had been also reported 
by previous study [18]. This fact may derive 
from the influence of some female-specific 
characteristics such as greater joint laxity, [19] 
and greater intra-articular pressure [20].

The present study showed that no differences 
in age groups. The average age of patients with 
internal derangement clicking in the present 
study was close to studies done by [15,21-23]. 
This result concluded that younger individuals 
run a greater risk of having precipitating TMJ 
noises.

As a part of inspection in the TMJ disorders it is 
difficult to correlate signs and symptoms of TMD 

and dental occlusion because all the published 
papers in this field are not well defined and 
showed a disparity of results, and is likely 
resulted from the low reproducibility of variables 
assessment methods of the dental occlusion. 
The T-Scan system provided a result that can be 
easily reproducible and documented the occlusal 
contacts, occlusal forces, and occlusal times 
quantitatively and dynamically, even during a 
continuous movement of the mandible [4,5,24]. 
Factors influences the length of Occlusion Time 
showed correlated to the existence of occlusal 
instability, premature occlusal contacts, and 
occlusal interferences. In this study, patients with 
TMJ internal derangement in comparable with 
control group (free from signs and symptoms of 
TMD) showed significant differences. In fact, the 
patients complained from signs and symptoms 
of Intraarticular disorders had Occlusion Times 
about longer than the control. Occlusion Time is 
causally related with patients’ occlusal contact 
pattern [5] and has been considered as a capable 
description of occlusion [25,26]. According to the 
manufacturer, Occlusion Time is recommended 
as less than 0.2 seconds[6].

Generally, Occlusion Time (OT) in patients with 
TMJ internal derangement were consistently 
longer than control. These results were in 
agreement with many previous studies [5,26-
30]. More precisely, [26,30] found significantly 
high occlusion time in participants with certain 
signs and symptoms of TMD and specifically 
intra-articular joint disorders as compared to 

Locations Groups Mean ± SD t-test P-value (*)
MIC ID 0.59±0.41 3.547 0.001

Control 0.35±0.25
(*) Highly Significant at P< 0.01; Significant at P< 0.05; Non-Significant at P>0.05; t-test for testing equality of means of two independent groups.

Table 2: Descriptive statistics of (Occlusion time) parameter in the studied groups distributed for different locations.

Studied Locations
MIC

Sig. C.S. (*)

Group 1

Group 2 0.519 NS
Group 3 0.954 NS
Group 4 0.889 NS
Control 0.438 NS

Group 2
Group 3 0.909 NS
Group 4 0.97 NS
Control 0.04 S

Group 3
Group 4 0.999 NS
Control 0.196 NS

Group 4 Control 0.164 NS
(*) S: Sig. at P>0.05; NS: Non-Sig. at P>0.05; Testing based on LSD, and GH tests.

Table 3: All probable pair's comparisons by using (LSD, and GH) tests among studied groups for studied locations.
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the control group. The reported results suggest 
that there is a deterioration in occlusal stability 
in subjects with TMD. 

Haralur et al. [27] reported a significant 
difference between TMD patients and control 
regarding OT in MIC position. The average OT 
in normal dentate subjects with healthy TMJs in 
Haralur study where longer than registered in 
this study. These discrepancies may be probably 
explained by individual difference.The findings 
of this study were partly in disagreement with 
Dzingute et al. [29] when they also reported 
that TMD patients showed higher OT but with 
no significant differences from controls.  The 
results of OT in this study agreed with study 
done by Baldini et al. [28] who reported the 
occlusion time longer in patients with TMDs and 
the results were statistically significant. Baldini 
et al. [28] and Cheng et al. [25] reported OT in 
the MIC position like OT in the healthy control 
of this study. Ciavarella et al. [31] also reported 
the asymmetry in the occlusal force in TMD 
(intracapsular joint) disorders. 

The disparity of results may be attributed 
inhomogeneity in population samples and 
diversity among data collection procedures. 
Larger size of the sample could have influences 
higher average values, but it still can be noted that 
a longer occlusion time was recorded in patients 
with temporomandibular joint disorders.

CONCLUSION

In this study, Prolonged occlusion time was 
reported in both healthy control and the patients 
with signs and symptoms of TMJ internal 
derangement. But it was higher in the ID patients 
with a significant difference. Regarding the 
different conditions of disc displacement, there 
were a non-significant difference in OT between 
them.
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