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Statement of the Problem: Most clinicians find it difficult to diagnose vertical teeth fractures due to the complicated and
diverse symptoms that vary according to the position and extent of the fracture. Current methods such as radiography,
transillumination, use of dyes, and operative microscopic examination have limitations, and the use of dental radiography or
microtomography are controversial. Among the newer technologies, data on thermal imaging can be considered as a viable
option for detecting vertical fractures.

Purpose of the Study: This study aims to assess the thermal changes associated with dehydration for the detection and
quantification of artificially induced fractures in teeth using infrared imaging.

Methodology & Theoretical Orientation: 49 extracted teeth, of which artificial fractures were induced in 31 teeth and 18 intact
(without any fracture) control teeth were used, keeping them hydrated at all times. A FlukeTi400 infrared camera was used
to capture a video of 60s-10s to capture baseline temperature, 40s drying period where compressed air at 30psi was released
onto the occlusal surfaces producing a thermodynamic transient on the tooth surface, and final 10s period for temperature
stabilization.

Findings: The maximum drop in temperature from baseline was 1.32°F, 1.47°F, and 1.37°F for the incisor, premolar and molar
control groups whereas, it was 4.8°F, 7.99°F and 6.2°F for the fractured groups respectively. This comparison showed a p value
of 0.015 for incisors and <0.001 for the premolar and molar group, indicating that thermal imaging can be a very promising
method of diagnosis of tooth fractures due to its non-invasive and radiation-free mechanism.
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