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Figure 1. A radiograph of the premolar with a thermocouple
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Thermocouple

Figure 1. A radiograph of the premolar with a thermocouple



Table 1. Remaining enamel/ dentin thickness

Tooth Remaining enamel / dentin thickness(mm)
#1 3.5
#2 1.7
#3 2.5
#4 2
#5 2.2
#6 1.8
#7 2.5
#38 2
#9 1.5
#10 2.5
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Table 2. Comparison of the maximum temperature change (Tusx), the maximum

rate of temperature change(Ruax) in different ambient temperature on thermal

test (n=10)

Twmax(°C)

Rmax(°C/s)

Thermal test
At room In the

temperature waterbath

At room In the
temperature waterbath

Cold test —10.085 —11.795%*

Heat test 25.48 18.493#x*

0.905 0.985

1.92 1.35%x*

*. significantly different at p < 0.05

-11 -

**. significantly different at p < 0.01
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(p<0.01).

Table 3. Comparison of the maximum temperature change (Twax), the maximum

rate of temperature change(Rwax) on two different stimuli (n=10)

Stimuli Tmax(°C) Rmax(°C/s)
[cestick —7.167 0.47
Refsr;f:;am —14.713% 1.42%%
*. significantly different at p < 0.05 #x. significantly different at p < 0.01
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Table 4. Pearson’s correlational coefficient for remaining enamel/dentin

thickness, maximum temperature decrease

Room Room Bath Bath Room Bath
ice spray ice spray water Water

Remaining
enamel/dentin = 0.781%x* 0.575 0.719x  0.674=* —0.206 —0.442
thickness

*. significantly different at p < 0.05 #x. significantly different at p < 0.01
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Table 5. Mean temperature changes (‘C £ SD) following application of thermal

stimuli to teeth on different ambient temperature (n=10)

Time (s) following application of thermal stimuli

Type 5 10 15 20 25 30

Ice

—0.8+1.2 —25+22  -3.7423  —44+17  —-50+1.6  —5.8+18
at Room
Ice
: 04405 —23+17 40424 53428  —6.3+3.0  —7.142.9
in waterbath
Spray ~1.743.9 —5.9+43  —87+41  —10744.0 —12.044.0 —13.044.0
at Room
Spray —33434 —83+37 —11.1435 —12.9+34 —1432+32 —15.142.8
in water bath
Hot water 2.9+14  107+2.0 159420  10.642.0  22.2%1.9 24418
at room
Hot water 15411  7.3+1.3 112413  143+14 162413 17.7£1.2

in water bath
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Figure 3. (A) Mean temperature changes ('C + SD) following application of
cold stimuli to teeth on different ambient temperature, (B) heat stimuli to
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Abstract

Influence of ambient temperature and thickness of tooth on

intrapulpal temperature changes during thermal pulp test

YooJu Jung
Department of Dentistry

The Graduate School, Yonsei university

(Directed by Il-Young, D.D.D., M.S.D., Ph D.)

The aim of this study is to evaluate the influence of both the ambient
temperature and thickness of tooth on intrapulpal temperature changes during
thermal pulp test. Additionally, to compare the pulpal change of teeth
between when applied ice stick and refrigerant spray.

10 extracted intact human premolar teeth were used and 3 trials were
performed on each every tooth.

Methods and conditions of each experiment were as follows:

Ice stick, refrigerant spray(Frigi—DENT, ellman International, INC.

Oceanside, Newyork, USA), hot water(60°C) with rubber sheet were applied
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on teeth at room temperature followed by in the waterbath, each test was
performed for 30 seconds. Initial intrapulpal temperatures in the air and
water were stabilized to 34 £ 0.5C and 23 £ 0.5C, respectively. The
temperatures were recorded via a data logger(Agilent 34970A, Agilent Tech,
Santaclara, California, USA) connected a K—type thermocouple in the pulpal
dentin. Data were analysed using Mixed model analysis and Pearson’s

correctional coefficient.

The following results were obtained.

1. In cold test, the maximum temperature change of teeth in the
waterbath was higher than at room temperature(p<0.05), but there
was no significant statistical difference in the maximum rate of
temperature change. When hot water was applied at room temperature,
the maximum temperature change and maximum rate of temperature

change were higher than in the water bath(p<0.01).

2. Refrigerant spray application had resulted in statistically greater and

quicker temperature change than ice stick (p<0.01).
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3. When icestick was applied to teeth at room temperature, ice stick and
refrigerant spray to teeth in the waterbath, the thicker remaining
tooth thickness was the less pulpal temperature decreased. But, the
comparison between maximum temperature change and the tooth

thickness when hot water was applied established lower correlation.

Based on the results of this study, the following can be concluded.

1. During thermal pulp test, There were significant diffences on
intrapulpal temperature changes teeth between at room temperature

and in the waterbath.

2. In cold test, intrapulpal temperature change was in inverse proportion to
the remaining tooth thickness, but, there was a weak correlation in heat

test.

3. Refrigerant spray had decreased greater and quicker intrapulpal

temperature than ice stick.

Key words: thermal test, room temperature, waterbath, tooth thickness, ice
stick, refrigerant spray
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