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tissues of the teeth. Rotary instruments produce heat from the friction built up
between the abrasive cutting head and the hard tissues of the tooth. It is has been
found from human and animal studies that the heat is transmitted readily through
enamel and the underlying dentine. Although the tooth is able to withstand a limited
range of thermal shock, excessive transmitted heat is damaging to the pulp of the
tooth. .

In order to understand the mechanism of this, it is important to realize that the dentine
beneath the enamel is a living tissue, composed of approximately 40% organic matter.
Within the dentine, the hard tissue is traversed by tubules that travel from the junction
of the enamel and dentine to the pulp. The tubules are filled by extensions, or
“processes” of the cells that line the pulp, or “nerve” in the centre of the tooth. These
cells, called odontoblasts, formed the dentine initially, and live on throughout the life of
the tooth. The odontoblastic processes confer elasticity to the dentine, enabling it to
withstand heavy and sudden biting pressure, and confer sensitivity, due to the
stimulation of nearby nerve cells in the pulp. They also “warn” the pulpal tissues that
wear is taking place so that further growth of secondary dentine takes place inside the
pulp chamber. This last function is particularly important in the case of the horse.

Heat of even moderate severity is sufficient to cause the destruction of the living
tissue in the tubules. This results in the death of the odontoblasts in the pulp beneath.
Although a certain amount of healing following thermal injury is possible, and new:
odontoblasts can replace those killed, a sufficiently severe thermal insult will literally
“co0k’ the dental pulp thus rendering the tooth non-vital. The tooth then becomes
brittle and is unable to be able to lay down secondary dentine to protect the tooth.
This is especially important for a herbivore where the laying down of secondary
dentine ensures the long life of the tooth and thus the animal. A non-vital tooth
containing dead tissue can become a focus of infection and dental abscesses can occur,
which, if left untreated can lead to further complications in the jawbones.

In order to overcome heat induced problems, modern dental rotary instruments used in
human dentistry are water-cooled. A fine of spray of water directed at the cutting
head cools the head and the tooth and prevents the build-up of heat within the pulp
chamber.

The tubules in the dentine may be damaged by excessive rapid exposure. This type of
insult occurs when a large proportion of the tooth has been cut away. Under normal
masticatory load, the tooth wear on the dentine is compensated for by the laying down
of secondary dentine by the odontoblasts and the slow passive eruption of the tooth.



