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ABSTRACT
Introduction: T-Scan is a digital occlusion analysis system that records and measures tooth contact, 
force, and timing in real-time using a thin, flexible, pressure-sensitive bite transducer embedded in a 
dental arch-shaped recording sensor. The occlusal data obtained from T-Scan can be displayed 
graphically for analysis in two or three dimensions or as a dynamic movie that can be analysed stepwise. 
The occlusal force distribution, occlusal interference, and relative force of each interference can be 
determined from the recorded occlusal data.
Materials and Methods: This survey was conducted in an online forum, google forms. A pretested 
questionnaire was prepared regarding digital occlusal devices and stomatognathic surgery. The 
questionnaire was distributed among dental students and the results were collected and statistically 
analysed and presented using SPSS software.
Results:From this survey it is noted that around, the majority (78%) of the students are not aware of what 
digital occlusal calibration devices are. They include T scan which is a digital occlusion analysis system 
that records and measures tooth contact, force, and timing in real-time using a thin, flexible, pressure-
sensitive bite transducer embedded in a dental arch-shaped recording sensor. From the current study it is 
seen that the majority of the participants (84%) were not aware that T scan can be used in the 
management of stomatognathic surgery.
Conclusion: From the survey it proves that, majority of the undergraduates have not shown much interest 
towards the advancement of prosthodontics. Hence, more knowledge and awareness should be 
implemented in the learning dental students for a wider knowledge of the students for their future.
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INTRODUCTION
The masticatory system is made up of the teeth, periodontal tissues, muscles of mastication, and 
temporomandibular joint (TMJ)(1). Physiological restoration of occlusion is important for a healthy 
functioning masticatory system(1,2). The position of the teeth within the jaw and the mode of occlusion 
are determined by developmental processes that affect the teeth and their associated structures during the 
period of formation, growth, and post-natal modification. Any anomaly occurring during or after 
developmental processes can result in maxillary and/or mandibular deformities(3). Orthognathic 
procedures to treat maxillary and/or mandibular deformities result in better masticatory function, reduced 
TMJ pain, and improved facial aesthetics(3,4). Achieving correct physiological occlusion after osteotomy 
is essential for the complex functioning of the stomatognathicsystem(5). 

TMD is a musculoskeletal disorder within the masticatory system presenting with typical signs and 
symptoms of pain, limited mouth opening, joint sounds, mandibular deviation, and chewing disability. 
Pain is the most important symptom of TMD which drives the patient to seek medical help. The etiology 
of TMD is complex and multifactorial. The role of dental occlusion as an etiological factor for TMD has 
been hypothesized by several authors (6). A balanced dental occlusion plays an important role for the 
healthy functioning of the masticatory system. Premature occlusal contacts and occlusal-articulating 
interferences cause occlusal trauma which can induce changes in the tooth-supporting tissues (the 
mucosa, periodontal tissues, and bone), in the muscles of mastication and the temporomandibular joint. In 
dental practice, articulating paper has been established as the most widely used diagnostic aid to mark the 
contact points between the maxillary and mandibular teeth. The articulating paper can readily highlight 
the occlusal contacts; however, it can neither accurately quantify the intensity nor measure the magnitude 
of the generated occlusal forces. T-scan computerized occlusal analysis technology eliminates the process 
of subjective interpretation of occlusal contacts obtained using articulating paper marks and precisely 
pinpoints the excessively forceful contact locations and displays them for analysis in a colorful three-
dimensional view thus helping the diagnostician to understand the overall occlusal force distribution.

Occlusion is a common topic of discussion in many fields of dentistry: Orthodontics, Prosthodontics, 
Implant Dentistry, Oral and Maxillofacial Surgery, Periodontics, and Pedodontics(7). Different methods 
have been used to evaluate the correct occlusion(8). Recently, T-Scan has become more popular to record 
the pattern of occlusion. Even though the T-Scan system precisely and dynamically records the time, 
force and area of occlusal contacts, views on the reliability of the T-Scan system as a method for occlusal 
contact registration has always been questioned, especially regarding its repeatability and accuracy (9). 

The T-Scan System is a dental device used to analyze teativeocclusal force that is recorded intraorally by 
a pressure-mapping sensor. The system components include a sensor and support, a handle assembly, the 
system unit, computer software and a printer. The sensor is the key component(10). The T-Scan allows 
the parameters such as bite length as well as the timing and force of tooth contact, and stores the data on a 
hard drive which can be played incrementally for data analysis in a time-based video. T scan sensors are 
available in two sizes : Large and Small. T-scan  is  applicable  for  fixed,  removable,  and  implant 
prosthetics,  TMD  appliances,  and  direct  and  indirect occlusal  equilibration(10,11).  It  also  assesses  
and  manages  the abfraction,  assists  in  periodontal  management, differentiates  diagnosis  for  dental  
pain  associated  with occlusion, orthodontics, locating painful teeth or premature occlusal contacts after 
multiple restorations, etc .

https://paperpile.com/c/qjgiCq/t9Se
https://paperpile.com/c/qjgiCq/t9Se+D07C
https://paperpile.com/c/qjgiCq/B523
https://paperpile.com/c/qjgiCq/B523+jVtG
https://paperpile.com/c/qjgiCq/TrK0
https://paperpile.com/c/qjgiCq/XnL7
https://paperpile.com/c/qjgiCq/GcsQ
https://paperpile.com/c/qjgiCq/R22T
https://paperpile.com/c/qjgiCq/GBdj
https://paperpile.com/c/qjgiCq/uTde
https://paperpile.com/c/qjgiCq/uTde+RlL7
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The T-Scan system has numerous clinical applications in dentistry and oral and maxillofacial surgery. 
Occlusal adjustment is usually performed following orthognathic surgery. Information from the T-Scan 
system helps locate and identify traumatic occlusal contacts and can be used to compare occlusal force 
symmetry before and aer treatment(3). In addition, the T-Scan system can be used to evaluate changes in 
the state of a patient’s occlusion aerorthognathic surgery and be a useful tool for patient follow-up and the 
diagnosis or evaluation of relapsing of treatment(12).Our team has extensive knowledge and research 
experience  that has translate into high quality publications.(13–22), (23–37).

Hence the current study was done to assess the awareness on digital occlusal calibration devices   in 
management of stomatognathic surgeries among dental students.

MATERIALS AND METHODS
Study setting - The study was conducted with the approval of the Institutional Ethics Committee 
[SDC/SIHEC/2020/DIASDATA/0619-0320]. The study consisted of one reviewer, one assessor and one 
guide.
Study design - The study was designed to include the dental students of both undergraduates and 
postgraduates.
Convenience sampling - 100 dental students from both undergraduates and postgraduates were included.
Data Collection - The survey was conducted in the month of March, 2021. It was conducted online with 
among 100 dental undergraduates and postgraduates from chennai. The  survey  instrument was  a  
questionnaire  prepared  after  extensive  review of  the  existing  literature.  The questionnaire  was 
reviewed  and  amendments  were made  to  improve clarity  of  the  questions  to  eliminate  ambiguous 
responses. Only  completed surveys  were  taken  for  analysis  and  the uncompleted  surveys  were  
eliminated.

Statistical analysis - The collected data was tabulated and analysed with Statistical Package for Social 
Sciences for Windows, version 20.0 (SPSS Inc., Vancouver style) and results were obtained. Categorical 
variables were expressed in frequency and percentage. Chi square test was used to test association 
between categorical variables. Chi square tests were carried out using age, gender and as independent 
vari-ables and dependent variables. The statistical analysis was done by pearson chi square test. P value < 
0.05 was considered statistically significant. All data were analyzed by multiple logistics regression 
analysis using SPSS software version, inference of the study is given below.

RESULTS 

Figure 1 represents the frequency distribution of the year of study of the participants. Around 41% of the 
participants are internship students followed by 24% of final years. 21% of third years and 14% of 
postgraduate students. Figure 2 represents the frequency distribution of advancement in prosthodontic 
treatments. Around 70% of the students have responded that they are not aware of the advancements in 
prosthodontic treatments. Figure 3 represents the frequency distribution of knowledge on T scan. Around
50% of the participants have knowledge on what a T scan is whereas the other 50% of the participants 
have responded no. Figure 4 represents the frequency distribution of knowledge on using T scans in the 
management of stomatognathic surgeries. Around 84% of the participants had knowledge on using t scans 
in the management of stomatognathic surgeries. Figure 5 represents the frequency distribution of 
knowledge on commonly used occlusal indicators. Out of 100 participants, around 29% of them have 

https://paperpile.com/c/qjgiCq/B523
https://paperpile.com/c/qjgiCq/e9mC
https://paperpile.com/c/qjgiCq/gEnA0+pdMLi+uj93V+yl4go+983RP+FyjSp+YZzBU+cZP8o+m0CmX+ujm6B
https://paperpile.com/c/qjgiCq/UdolL+F2MZ2+rmeFi+ZhVhp+WhXNL+e6nFC+dO942+b5z9p+5ezA4+7AjRd+xQXU8+fHaSA+bJ9Eb+I3rfk+LJP35
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responded to articulating paper followed by articulating silk strips (17%) followed by myler paper strips 
(18%) followed by interocclusal wax records (15%). Figure 6 represents the association between year of 
study and Knowledge on T scan. Chi square analysis was done and P value was found to be 0.246 > 0.05, 
which is statistically not significant. Figure 7 represents the association between year of study and the 
knowledge on most commonly used occlusal indicators. Chi square analysis was done and P value was 
found to be 0.01 < 0.05, which is statistically significant.

Figure 1 - This bar graph shows the frequency distribution of year of study of the participants. X axis 
represents the Year of study and Y axis represents the percentage of participants responded. Around 41% 
of the participants are internship students followed by 24% of final years. 21% of third years and 14% of 
postgraduate students. 
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Figure 2 - This bar graph shows the frequency distribution of advancement in prosthodontic treatments. 
X axis represents the advancements in prosthodontic treatments and Y axis represents the percentage of 
participants responded. Around 70% of the students have responded that they are not aware of the 
advancements in prosthodontic treatments.

Figure 3 - This bar graph shows the frequency distribution of knowledge on T scan. X axis represents the 
knowledge on T scan and Y axis represents the percentage of participants responded. Around 50% of the 
participants have knowledge on what a T scan is whereas the other 50% of the participants have 
responded no.
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Figure 4 - The bar graph represents the frequency distribution of knowledge on using T scans in the 
management of stomatognathic surgeries. X axis represents the knowledge on using T scans in the 
management of stomatognathic surgeries and Y axis represents the percentage of participants responded. 
Around 84% of the participants had a knowledge on using t scans in the management of stomatognathic 
surgeries.

Figure 5 - The bar graph represents the frequency distribution of knowledge on commonly used occlusal 
indicators. X axis represents the knowledge on commonly used occlusal indicators and Y axis represents 
the percentage of participants responded. Out of 100 participants, around 29% of them have responded 
articulating paper followed by articulating silk strips (17%) followed by myler paper strips (18%) 
followed by interocclusal wax records (15%).
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Figure 6 - This bar graph represents the association between year of study and Knowledge on T scan. 
Around (21) interns, (15) final years followed by (10) third years and (4) postgraduate students had a 
wide knowledge on T scan. Chi square analysis was done and P value was found to be 0.246 > 0.05, 
which is statistically not significant. 

Figure 7 - This bar graph represents the association between year of study and the knowledge on most 
commonly used occlusal indicators. Majority of the participants have responded that articulating paper is 
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the most commonly used occlusal indicator. Chi square analysis was done and P value was found to be 
0.01 < 0.05, which is statistically significant.

DISCUSSION
From the current study it is seen that, around the majority of the participants (41%) are internship students 
followed by 24% of final years, 21% of third years and 14% of postgraduate students. The findings from 
the current study shows that around 70% of the participants were not aware of what are the advancements 
in the field of prosthodontics which contradicts with the study done by Pradeep kumar et al.,2016(38). 
Prosthodontics has been upgrading in their field of knowledge on an everyday basis. To increase students’ 
interest in prosthodontics graduate programmes, prosthodontics faculty should consider introducing 
small-group, case-based tutorials and seminars, provide more prosthodontists teaching pre-doctoral 
students as mentors, and invite students to attend prosthodontic meetings for more exposure(38,39). 

In the current study it is seen that around 50% of the students had greater knowledge on T-scan whereas 
the other 50% of the participants were not aware what a T-scan is which correlated with the study done 
by Bozhkova et al., 2016 (40). Among the level of undergraduate students, upcoming improvements in 
the dental field were not much educated among them as they are too much for the students to process and 
understand. Rapid advancements in technology are shaping the dental field in different aspects, one 
among them is T scan occlusal calibration devices(41). T-Scan is the complete digital occlusal analysis 
solution that helps clinicians to identify premature contacts, high forces, and interrelationship of occlusal 
surfaces. This important data cannot be captured by traditional, analog occlusal methods, like articulating 
paper. Correlation between year of study and knowledge on T scan was done and P value was found to be 
0.246 > 0.05, which is statistically not significant(42). 

From the current study it is seen that the majority of the participants (84%) were not aware that T scan 
can be used in the management of stomatognathic surgery. T-Scan technology provides comprehensive 
information about a patient’s occlusion and can help clinicians assess treatment outcomes. T-Scan is a 
good tool for the assessment of occlusal discrepancies and can be useful during both treatment planning 
and the follow-up period, especially in orthognathic surgery patients(43).

It is seen that out of 100 participants, around 39 of them have responded that articulating paper is the 
most commonly used occlusal indicator followed by articulating silk strips (29%) followed by myler 
paper strips (18%) followed by interocclusal wax records (15%) which contradicts with the study done by 
Jimoh et al., 2017(44). From our study it is proven that articulating paper is most commonly used occlusal 
indicator but when comparing with the previous study done by Jimoh et al it is shown that, T-Scan is 
much more informative than an examination with articulator paper due to simultaneous examination of 
the entire arch with proper visualization of the problem. Information from the T-Scan system helps locate 
and identify traumatic occlusal contacts and can be used to compare occlusal force symmetry before and 
after treatment. Correlation between year of study and the knowledge on most commonly used occlusal 
indicators was done and P value was found to be 0.01 < 0.05, which is statistically significant(45). 

CONCLUSION
Within the limits of the current study it is seen that the majority of the undergraduates have not shown 
much interest towards the advancement of prosthodontics. More knowledge and awareness should be 
implemented in the learning dental students for a wider knowledge of the students for their future. Thus 
we recommend that awareness should be increased among dental students, who are the future health 

https://paperpile.com/c/qjgiCq/TtMg
https://paperpile.com/c/qjgiCq/TtMg+Q0Iz
https://paperpile.com/c/qjgiCq/mjOW
https://paperpile.com/c/qjgiCq/3yqL
https://paperpile.com/c/qjgiCq/ORtx
https://paperpile.com/c/qjgiCq/V8na
https://paperpile.com/c/qjgiCq/gAxH
https://paperpile.com/c/qjgiCq/Qtaq
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professionals. For this purpose, we suggest that advancements in the dental fields should be stressed in 
the curriculum of students then and there and also continuing dental education programs on these topics 
can be helpful. 
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