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A Numerical Model for Temperature Distribution and Thermal

Damage Calculations in Teeth Exposed to a CO, Laser
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CONCLUSIONS

A numerical model, which can be used for evaluation of laser dental treatments, is presented. This model
facilitates:

(a) Analysis of different laser exposures on a tooth surface and their thermal effects.

(b) Evaluation of the thermal damage to the dental pulp, using different treatments.

(c) Optimization of laser exposure parameters, for the most effective treatment with the least thermal damage.

The model solutions were compared with analytical solutions for surface and small depth temperature profiles.
The temperature rise of the irradiated surface was also compared with reported experimental work [25,27]. A
comparison of results for surface temperature and for temperatures deep in the tooth was made with other
published numerical results [4]. These comparisons support the model accuracy in calculating the temperature
distribution at every point in the tooth. For the thermal damage calculations, the model uses the temperature
distribution results, while the damage parameters are taken from data published in literature. Histological work is
needed to determine more accurately the damage parameters for pulp, in order to define the damage regions more
accurately. This may allow the safe use of wider range of laser treatments even with smaller safety margins.
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