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ABSTRACT

The purpose of these series of experiments are to compare the intensity of pain and the rate of fluid flow
through exposed dentine produced by negative and positive hydrostatic pressure, to investigate the effects of pulpal
inflammation on pain sensation evoked by hydrostatic pressure and to compare the effects of pulpal inflammation
on pain evoked by negative hydrostatic pressure and cold stimulation of dentine in human subjects.

The experiments were composed of 3 series. The series | experiment was performed in 16 teeth from 16
subjects. Dentine was exposed at the tip of the buccal cusp by cutting a cavity and was etched with phosphoric
acid. A stainless steel tube was sealed to the wall of the cavity and connected to a manometer. A series of
hydrostatic pressure (+400 to -400 mmHg, in steps of 50 mmHg) were applied and the subject indicated pain
intensity produced on a visual analog scale(VAS). The fluid flow through dentine produced by the same stimuli
was measured after tooth extraction. The series 1l experiment was done on 10 pairs of premolar in 10 subjects. The
experimental setup as prepared as in Series I. A series of hydrostatic pressure(+400 to —400 mmHg, in steps of 100
mmHg) were applied through a stainless steel tube. The subject indicated the pain intensity. The cavity was then
filled with gutta percha (GP) in the experimental teeth, and on the contralateral side, with GP sealed with glass
ionomer material (GI) as a control. After one week, the filling was removed and the stimuli repeated. At each
stage, laser Doppler records of pulpal blood flow(PBF) were obtained after isolating the teeth with opaque black
rubber dam. The series 11l experiment was carried out in 10 pairs of premolar in 10 subjects. The experimental
setup was prepared as in Series Il experiment. In the experimental teeth, a =300 mmHg stimulus and then 5°C
saline were applied and the subject indicated the pain intensity after each stimulus. In the control teeth, the
response to only cold stimulation was recorded. Both cavities were then filled with GP. After one week, the same
stimuli were repeated. At each stage, laser Doppler records of PBF were obtained.

Results in the Series | showed that the mean pressure at threshold of pain with negative pressure stimuli
was—125.00mmHg(s.d.44.72), and positive pressure stimuli, +203.13+64.47 mmHg. The corresponding values of
fluid flow through dentine at the thresholds of pain were 3.29+2.36nl/s/mm? for negative pressures, and 5.75+3.62
nl/s/mm? for positive pressures. Both the absolute values of the mean thresholds and the rates of fluid flow through
dentine at the threshold were significantly lower with negative pressure than positive pressure stimuli (P<0.05,
Paired t-test). Series Il experiment indicated that treatment with GP alone decreased the VAS score for every
pressure tested except +100mmHg (P<0.05, Paired t test). In contrast, treatment with GP+Gl significantly
decreased the mean VAS score excepted for +100 and +200 mmHg. In the experimental teeth, PBF before applying
pressure was increased after filling with GP for 1 week. While in the control teeth, PBF after applying pressure was
increased after filling with GP for 1 week. In the Series I, after filling with GP for 1 week, pain sensation evoked
by a —300 mmHg stimulus was decreased. The mean VAS score decreased significantly from 50.63 + 24.08 (s.d.)
to 10.63 £ 19.36 mm (P<0.05, Paired t test) while that evoked by cold stimulation in the same teeth increased
significantly from 11.00 + 10.72 to 40.38 + 25.15 mm. Responses to cold in control teeth also increased
significantly from 13.50 + 18.01 to 36.63 = 23.81 mm. Pulpal blood flow increased after GP treatment in both
groups.

In conclusion, the sensory transduction mechanism for pain in human teeth is more responsible to
outward than inward flow through dentinal tubules. However, treatment with GP did not produce the expected
increased response to hydrostatic pressure stimuli; but in both control and experimental teeth responses were
decreased. Nevertheless pulpal inflammation increased the sensitivity of dentine to cold stimuli. The data suggest
that cold stimuli do not evoke pain by causing outward fluid flow through dentine (the hydrodynamic mechanism).
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