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ABSTRACT

Occlusion analysis is essential for determining any occlusal disharmony. The complexity of the human
occlusal system, it was extremely difficult to analyze challenges with occlusal origins. The demand for
the least traumatic dental occlusion is increasing, which led to the development of T-scan. T-Scan is a
useful tool for clinical evaluation and understanding of occlusal problems. The goal of this study is to
spread awareness on advancement in computerized occlusal analysis.

A questionnaire containing 12 questions was prepared and distributed among the Indian dentists. Indian
dentist knowledge on advanced occlusal analysis were assessed through a series of specially designed
proformas and corresponding results were calculated and tabulated. Among 100 samples enrolled in
the study 43 were MDS practitioners and 57 were undergraduates out of which the majority 71%was
not aware of T scan. Only 24% prefer Tscan over articulating paper. Awareness should be spread
among the practitioners on the benefits of using digital occlusal scan and also keep them updated on
the newer generations of T-scan by conducting CDE and hands-on workshops.
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INTRODUCTION

Occlusion is "the static relationship between the incising or occlusal surfaces of the maxillary or
mandibular teeth or tooth analogues (1).Whatever may be the clinical reason, the decision to proceed
with any treatment should be based on achieving complete oral health, function, aesthetics, stability,
comfort, and treatment should be planned around these. Occlusion analysis is essential for determining
any occlusal disharmony (2). Occlusal contacts must be in sync with the stomatognathic system in
order to function properly. Occlusion is not just the morphological contact between the upper and lower
teeth. It includes the dynamic morphofunctional interactions of all masticatory system constituents,
such as teeth, periodontal tissues, the neuromuscular system, the temporo-mandibular joint, and
craniofacial bones (3).
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When mandibular teeth come into contact with maxillary teeth, occlusal contacts are formed. Nearby
contacts are defined as areas with a contact to a gap of 0.5 mm between the occluding surfaces, whereas
non contacts are defined as areas with a 0.5-2 mm separation of the teeth (4). The bilateral balanced
occlusion, introduced by Bonwill, is the most widely accepted occlusal concept (5,6).The goal of
occlusal therapy is to achieve this simultaneous occlusal contact relationship. T-scan occlusal analysis
is one method for assessing occlusal forces. T-Scan system is a computerized dental device that can
analyze occlusal contacts quantitatively (position, strength, and frequency of occlusal contacts.
Because of the complexity of the human occlusal system, analysis of occlusion comes with great
difficulty, the advancement in occlusal analysis will help the dentists in better evaluation of occlusion
which will in turn help in proper occlusal harmony (7).

T-Scan marked the beginning of the evolution of pressure sensitive ink - Mylar encased sensor
technology. T-Scan is an occlusal force analysis device that is computer based. It is a required
component of clinical functional analyses in prosthetic and restorative insertions. Prematurity, high
points, regions of excessive force, and non-uniform force concentration can all be determined quickly
using the T-Scan computerized system (8).

T scan can improve diagnosis, increase quality of care, decrease the treatment time, Implant failure,
traumatized teeth, unstable dentures, ineffective splints, and porcelain fractures are all reduced using
this technique (9).Hence the aim of this study is to assess the knowledge of the dentists on newer
occlusal analysis methods and application of the same in various fields as Fixed & Removable
Prosthetics, Implant Prosthetics TMD Appliances, Occlusal Equilibration, ,abfraction management,
periodontal Management, differential diagnosis, orthodontics, locating painful teeth and dental case
finishing, research (10).Our team has extensive knowledge and research experience that has translated
into high quality publications(11-30).

MATERIALS & METHODS

Following the approval of the institutional review board, anonymous survey forms (Table 1) were
handed out to 100 dentists, a cross sectional study was conducted among these Indian dentists. Dentists
were assessed using a structured questionnaire comprising 10 closed-ended questions. Questions were
explained whenever necessary with assurances on confidentiality of their identities and were requested
to mark their answers and complete it individually. The survey had questions containing the dentist's
educational status, previous experience on occlusal analysis, knowledge on T-scan were assessed and
corresponding results were calculated and tabulated.

RESULTS

Classification of the participants based on gender showed a predominance of female participants 73%
with a higher percentage 27%was noticed with males shown in figure 1. Among 100 samples enrolled
in the study 57 were BDS and 43 were MDS students shown in figure 2. The responses to awareness
of T scan was 71% was aware of Tscan whereas 29% was not aware shown in figure 3. Even though
the targeted population was aware about T scan, the majority of the participants were not updated 73%
were unaware on how to use T-scan as shown in figure 4. Figure 5 shows that the majority of the
participants were unaware that pressure mapping sensors were used to analyze occlusal force 73%
while the remaining 27% were completely aware. The majority of participants were unaware of the
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newer generations of T-scans 74% , while the remaining 26% were updated on the latest generations
as shown in figure 6. 72% of participants did not know that Tscan can measure location and timing of
tooth contact and occlusion in 3D and 28% were aware shown in figure 7. Figure 8 shows that 74%
agrees that T scan should be used more often than articulating paper whereas 26% disagree to the same
69% agrees that T scan gives a better result than articulating paper whereas 31% degrees that T-scan
is better than articulating paper shown in figure 9. Moreover 73% prefer T scan over articulating paper
and 27% participants do not prefer T scan over articulating paper as shown in figure 10. For every 5
cases 30% uses T scan and every 10 cases only 3 % uses T scan whereas the majority participants
(67%) never use T scan as shown in figure 11. Figure 12 shows that 76% do not prefer using a T scan
over an articulating paper whereas 24% disagree that using an articulating paper over T scan is better.

DISCUSSION

Computerized Occlusal Analysis has changed dental Occlusal Science since its beginnings in 1984,
by adding objective precision measurement to the largely subjectively analyzed Dental Occlusion(31).
Computerized Occlusal Analysis technology today records and displays tooth contact timing sequences
and tooth contact fluctuating relative occlusal force levels that occur during functional mandibular
motions for clinical interpretation(32). Intraorally, an ultra-thin, Mylar-encased sensor that is attached
to a computer workstation via a USB interface records occlusal data measurements. This sensor is put
between a patient's teeth to track changes in tooth-tooth contact(33).This unique combination of
dynamic tooth contact relative force and time data provides clinicians with extensive and precise
diagnostic and treatment occlusal measurement data to address a wide range of clinical occlusal
diseases. Majority of the participants in the present study lack awareness of the mechanism of T-scan
as shown in figure 5 and 6.

Over the years various generations of T-scan have emerged, T-Scan | was released in 1984, followed
by T-Scan Il for Windows® in 1995, T-Scan |1l (versions 5, 6, and 7) in 2004, Turbo recording in
2008, and finally T-Scan 8 in 2014 (34). (Tekscan Inc. South Boston, MA, USA). Multiple studies
have been conducted on t-scan which have helped the manufactures to improve the system which in
turn helps to develop a more precise and accurate system. The T-Scan system was designed to measure
relative occlusal force (35). The T-Scan detects if an occlusal force on one set of contacting opposing
teeth is more, equal to, or less than the occlusal forces happening on other contacting teeth throughout
the dental arches by measuring relative occlusal force. In the present study 74% of the participants
were unaware of the latest generations of T-scan.

The clinician must determine relative force because it depicts the measured differences of varied
applied loads on all contacting tooth locations at any moment during a recorded functional mandibular
movement. The percentage of the greatest occlusal force obtained during the recording is reported as
relative occlusal force (36). Clinically, detected relative occlusal force variances could be used to
precisely balance an unbalanced occlusion using targeted time- and force-based occlusal adjustments,
and also diagnose areas of excessively high occlusal force concentration present in one area of the
occlusion while simultaneously diagnosing areas of little, moderate, or no occlusal force in other areas
of the same occlusion.
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T-scan does not cause displacement of both mobile teeth and the mandible, there is limited initial

resistance during closure, exceptional dimensional stability, ease of manipulation and accurately record

the incisal and occlusal surfaces of the teeth, on the other hand, where occlusal contacts exist,

articulation paper strips leave ink impressions on the teeth and also lacks accuracy and precision.

Despite all these drawbacks 26% of the participants in the present study still prefer to use articulating
paper over T-scan as shown in figure 12.

In summary, digital occlusal scan has shown to have a major advantage over the more conventional
non digital methods. The directions of movement should be considered when using the articulating,
and occlusal correction should be done with caution because the range of functional movement may
be overstated, while T-scan is much more efficient and precise and also helps in analyzing the occlusal
stress which helps in equally distributing the forces (37). Awareness should be spread among the
practitioners on the benefits of using digital occlusal scan and also keep them updated on the newer
generations of T-scan by conducting CDE and hands-on workshops.

CONCLUSION

From the response obtained through our survey, it is obvious that the participants were not aware of
the uses and benefits of T scan.T-scan is much more efficient and precise and also helps in analyzing
the occlusal stress which helps in equally distributing the forces and reduces patient time.lt is also
useful in educating the patients

APPENDIX
Table 1 shows the following questions asked in the survey
1. Gender e Male
e Female
2. Qualification e MDS
e BDS
3. Are you aware of t scan e Yes
® no
4. Are you aware about where to use a t e Yes
scan e No
5. Do you know a tscan is a dental device e Yes
used to analyze teative occlusal force e No
that is recorded intraorally by a
pressure-mapping sensor
6.Did you know t scan has various e Yes
generation e No
7.Did you know that it measures location e Yes
and timing of tooth contact and e No
occlusion in 3D
8.Do you agree that t scan should be used e Yes

2900


https://paperpile.com/c/B3QvSz/UY5l

International Journal of Early Childhood Special Education (INT-JECSE)
DOI:10.9756/INTJECSE/V1415.302 ISSN: 1308-5581 Vol 14, Issue 05 2022

more often that articulating paper e No
9.Do you agree that t scan gives a better e Yes
result than articulating paper e No
10.Do you agree that t scan gives a better e Yes
result than articulating paper e No

11.How often do you use a t scan

Every 5 case
Every 10 case
Never

12.Do you prefer a tscan over articulating
paper

Yes
No

Figure 1 shows gender distribution of the sample population

&

GENDER

100 responses

® MALE
@ FEMALE

Figure 2 shows the qualification of the sample population

QUALIFICATION

100 responses

“w

Figure 3 shows awareness about T scan
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ARE YOU AWARE ABOUT T SCAN

100 responses

@® YES
® NO

Figure 4 shows if the sample population is aware on how to use T scan

ARE YOU AWARE ABOUT WHERE TO USE AT SCAN

100 responses

@® YES
® NO

Figure 5 shows if the targeted population
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DO YOU KNOW A TSCAN IS A DENTAL DEVICE USED TO ANALYZE TEATIVE OCCLUSAL FORCE
THAT IS RECORDED INTRAORALLY BY A PRESSURE-MAPPING SENSOR

100 responses

® YES
® NO

Figure 6 shows if the population sample know about the various generations in T scan

DID YOU KNOW T SCAN HAS VARIOUS GENERATION

100 responses

@® YES
® NO

Figure 7 shows the knowledge of the participants regarding T scan
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DID YOU KNOW THAT IT MEASURES LOCATION AND TIMING OF TOOTH CONTACT AND
OCCLUSION IN 3D

100 responses

® YES
® NO

28%

>

Figure 8 shows if the targeted population use a Tscan more often than articulating paper

DO YOU AGREE THAT T SCAN SHOULD BE USED MORE OFTEN THAT ARTICULATING PAPER

100 responses

® YES
® NO

Figure 9 shows a pie chart regarding the efficiency of Tscan and articulating paper

DO YOU AGREE THAT T SCAN GIVES A BETTER RESULT THAN ARTICULATING PAPER

100 responses

@® YES
@® NO
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Figure 10 shows if the targeted population prefer T-Scan over articulating paper

WOULD YOU PREFER AT SCAN OVER ARTICULATING PAPER ?

100 responses

@® YES
® NO

Figure 11 shows how often the participants use a T sacn

HOW OFTEN DO YOU USE AT SCAN

100 responses
@ EVERY 5 CASES
67% @ EVERY 10 CASES
@ NEVER

Figure 12 shows if the participants prefer T scan over articulating paper

DO YOU PREFER A TSCAN OVER ARTICULATING PAPAER

100 responses

@® YES
@® NO
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