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ABSTRACT

Background: 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. It assesses occlusion both qualitatively and quantitatively. Instead of the previous messy
qualitative carbon marks, it is presented in video format. The platform allows for dynamic viewing of
occlusion, timed analysis of force during various positions of teeth contact, and the possibility of
permanent documentation and monitoring of the occlusal condition after completing the various
treatment protocols.The T-Scan is a useful tool for clinical evaluation and understanding of occlusal
problems. The goal of this review paper is to provide an overview of the system as well as its
application in advanced methods of treatment.
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INTRODUCTION

As per the Prosthodontics Glossary (2005), Occlusion is "the static relationship between the incising
or occlusal surfaces of the maxillary or mandibular teeth or tooth analogues. The occlusion should be
stable and as stress free as possible (1). When mandibular teeth make contact with maxillary teeth,
occlusal contacts are established. Contacts in close proximity are those regions that have a contact to a
gap of 0.5 mm between the occluding surfaces, whereas non-contacts are those which do not have a
contact, those areas where the teeth are separated by 0.5-2 mm ((2). The bilateral balanced occlusion
proposed by Bonwill is the most widely accepted of the numerous different occlusal concepts.Occlusal
contact marking indicators are used to determine the actual location of occlusal contacts. These
indicators are made of different materials that, upon occlusal contact, transfer color from the indicator
to the occlusal contact area. The T-Scan system is an automated dental device that can analyze occlusal
contacts quantitatively (3). According to the description, the true occlusal contact time is 0 s between
the first and last occlusal contact. Occlusal therapy aims to achieve this occlusal contact relationship
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simultaneously. The T-scan occlusal analysis system is one method for evaluating occlusal forces (4).
This review of T-scan technology will help in various aspects in the dentistry field and
multidisciplinary approach to providing better patient care and quality of work.Our team has extensive
knowledge and research experience that has translated into high quality publications(5-24).

HISTORY OF T SCAN

T-Scan, the first grid-based sensor technology specifically designed for occlusal analysis, was
developed by Tekscan in 1987. Tekscan established this powerful diagnostic tool in response to
dentists' need for an accurate way to dynamically measure occlusion (25). Maness et al. introduced the
T-Scan® | computerized occlusal analysis system in 1984, which marked the start of the evolution of
pressure sensitive ink - Mylar encased sensor technology. In 1987, Tekscan developed T-Scan®, the
first ever grid-based sensor technology specifically designed for occlusal analysis. The advancement
has now reached the t-scan version (3).

T-Scan computerized occlusal analysis (Tekscan, Boston, USA) is an essential component of clinical
functional analyses in prosthetic and restorative placements. The T-Scan computerized system can
quickly identify prematurities, high points, regions of excessive force, and non-uniform force
concentration(26). It can also precisely calculate disocclusion time. Maness et al. introduced pressure
sensitive ink - Mylar encased sensor technology in 1984 with the T-Scan® | computerized occlusal
analysis system (27). T-Scan®, the first grid-based sensor technology specifically designed for occlusal
analysis, was developed by Tekscan in 1987. T-scan is the most recent advancement till date.

PARTS OF T SCAN SYSTEM

T-Scan is an occlusal force analysis device that is computerized. It is an important component of
clinical functional analyses in prosthetic and restorative insertions (28). Prematurity, high points,
regions of excessive force, but also non-uniform force concentration can all be determined quickly
using the T-Scan computerized system. It can also precisely evaluate disocclusion time. Maness et al.
introduced the T-Scan | computerized occlusal analysis system in 1984, that also showcased the
evolution of pressure sensitive ink - Mylar encased sensing technologies (29).

It is divided into three sections.A thin (75 micron) sensor is bit by the patient. The sensor is made up
of pressure sensitive ink columns and rows trapped in a Mylar sandwich.This scans at thousandth-of-
a-second intervals. The handle reads data from the sensor and sends it to computer software, which
displays it in an easy-to-understand visual display.

SENSOR

T-Scan sensors are available in two sizes,large and small.The large sensor can accommodate arch up
to 66 mm wide and 56 mm deep and has 1370 sensels, whereas the small sensor can accommodate arch
up to 58 mm wide and 51 mm deep and has 1122 sensels. The sensor has a thickness of 0.1 mm3 (30).

Two Mylar layers Dielectric Electronic Leads with 2200 sensing points and a sensor thickness of 100
microns. Re-used for at about -15 to 25 recordings (31).The recording handle with the sensor and arch
support is placed between the patient's maxillary central incisors . Pressing the button on the recording
handle starts the recording. The patient is instructed to keep the mouth closed until complete

intercuspation is achieved, without making any excursive movements.
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The recorded data is shown as a force movie in which the middle of force trajectory shows the history
of the path of the middle of force from the beginning of the force movie recording to the current
displayed frame (32).When more of the patient's teeth come into contact sequentially, the trajectory
movement indicates where the force summation is directed.

The system has two modes of operation: time analysis and force analysis.

Time analysis: This mode provides information on the location and sequence of occlusal contacts,
highlighting the first, second, and third or more contacts in a different color ((33). The timing of each
subsequent contact in relation to the first is displayed at the top of the monitor screen.Force analysis:
This mode provides the operator with information on the location and relative force of tooth contact.
Bite length can be read at the bottom of the screen.

The recorded data is displayed as a force film and is displayed as a force film with the center of force
trajectory displaying the history of the path of the center of force from the start of the force movie
recording to the current displayed frame (34).

USES OF T SCAN

Application of T-scan is seen in : Fixed & Removable Prosthetics , Implant Prosthetics ,TMD
Appliances, Occlusal Equilibration, Disclusion Time Reduction,Abfraction Management, Periodontal
Management, Differential Diagnosis, Orthodontics, Locating Painful Teeth and Dental Case Finishing
(35-37).

PROS AND CONS OF T SCAN

The advantages of using a T scan is as follows enhanced overall diagnosis,improved care quality,the
treatment time has been reduced.Increased dental prosthesis comfort.Implant failure, damaged teeth,
insecure dentures, ineffective splints, and porcelain fractures are all reduced (38).The outcome is
legally documented.Improved patient education while using T scan.Set backs of T scans are Thinner
occlusal registration materials enable more stable contact point records. To meet technological
demands, T-Scan sensors are designed as small as possible (0.1mm), although they are still
considerably bulkier than occlusal indicators such as articulating silk.Moreover when stresses are
focused over a tiny area, such as a sharp tooth cusp, the sensors may be damaged. This may result in
an inaccurate recording of the occlusal contact and/or artefacts in the photographs produced.The T-
Scan device can mimic occlusal interferences with dimensions no larger than 0.6mm.In addition, the
system's two opposing modes (force and time analysis modes) may replicate different occlusal contact
data.Time mode has been shown to record the most contacts, whilst force mode has been shown to
record the least volatility.

APPLICATION OF T SCAN

T-scan is used in the following areas: fixed and removable prosthetics, implant prosthetics, TMD
Appliances, Occlusal Equilibration, Disclusion Time Reduction, Abfraction Management, Periodontal
Management, Differential Diagnosis, Orthodontics, Locating Painful Teeth, and Dental Case Finishing
(39). In case finishing the single unit fillings to full mouth rehabilitation, a balanced occlusion with
mutual anterior/posterior protection is critical for patient satisfaction and restoration lifetime (40).

Because articulating paper does not quantify force, balance, or timing, it is insufficiently sophisticated
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to be relied on. T-Scan enables a doctor to complete a case with accuracy and confidence.For diagnostic
screening the occlusal trauma is the root cause of many oral disorders. Abfractions, bone loss,
exostosis, periodontal pocketing, cusp breakages, (41) restorative failure, and excessive wear are all
possible.lt is critical for accurate diagnosis to measure the force and time of a functional bite.Implants
in periodontal sockets do not flex (42). Controlling the force on a restored implant prosthesis is
challenging enough without going "blind" by failing to measure it at all. The T-Scan measures the force
exerted to neighboring teeth and implants in thousands of millisecond time intervals.Case completion
in cosmetic dentistry can mean the difference between a successful and unsuccessful case. Because of
the precise nature of cosmetically oriented patients, knowing that the restorations will be functional
and veneers will not de-bond is a huge value (43).

CONCLUSION

T-scan is available in several versions, including T scan I, T scan Il, T scan Ill, T scan IV, T scan V,
and the most recent, V1 (44). T-scan data can be analyzed in three different ways. One is that it displays
the duration and magnitude of all tooth interactions and also detects disproportional loading forces and
transitory impact forces on specific teeth. It also detects active tooth contact throughout the functional
range of mandibular movement, as well as the interaction of working and non working interferences.

The T-Scan technology has proven to be a trustworthy method for analyzing and evaluating occlusal
contact distribution in maximal intercuspation.Despite its high cost, it is a valuable method for clinical
examination and comprehension of occlusal issues, as well as a significant teaching tool.
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