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Table 1. Comparison of the teeth thickness (mm.)
Time (sec.)
\ 2 4 8 16 F-value Prob.
Group Mean S.E. Mean S.E, Mean S.E. Mean S.E,
A 5.0 0.26 4.7 0.18 4.6 0.19 4.8 0.24 0.60 P> 0.05
B 4.6 0.24 4.6 0.26 4.8 0.26 46 0.31 0.10 P> 0.05
C 4.7 0.20 4.6 0.32 4.8 0.24 4.8 0.12 0.15 P>0.05

A: Continuous laser irradiation
B: Intermittent laser irradiation

C: Water cooling after continuous laser irradiation
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Fig. 4. Schematic diagram of the laser system used in this experiment
A: €O, laser E: Thermocouple
B: Chopper F: Digital thermometer
C: Ge lens G: Recorder
D: Specimen
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Table 2. Comparison of the maximum temperature by laser irradiation time )
ime (sec.) 2 4 8 16 Fovalue  Prob,
Group Mean S.E. Mean S.E. Mean S.E. Mean S.E.
A 28.9 0.29 30.8 0.46 35.2 0.52 44.2 1.01 11499 P<O0.01
B 29.2  0.20 31.4 0.37 34,3 0.54 39.1 0.97 52.29 P<0.01
o 28.0 0.00 28.8 0.12 29.6 0.19 34.7 1.39 220.22 P<0.01
A: Continuous laser irradiation
B: Intermittent laser irradiation
C: Water cooling after continuous laser irradiation
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Fig. 5. Maximum temperature variations induced by

laser irradiation time

Table 3. Comparison of the temperature rise

‘c)

by laser irradiation methods.

Group A B c

Time (sec.)Mean, S.E. Mean S.E. Mean S.E.

Prob.

2 L7
4 3.8
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16 17.2

P<0.01
P<0.01
p<0.01
P<0.01

0.25
0.46
0.72
1.01
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3.4 0.37
6.3 0.54
11.1 0.97

0.0 0.00
0.8 0.12
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6.9 135
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Fig. 6. Temperature variations induced by laser irradi-
ation methods
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Table 4, Comparison of the starting time of temperature rise (sec.)
Time(sec. 2 4 8
fsec.) 16 F-value  Prob.
Group Mean S.E. Mean S.E. Mean S.E. Mean S.E.
A 6.0 0.55 7.0 0.55 8.8 0.31 6.6 0.51 7.18 P<0.01
B 6.0 0.32 9.6 0.25 9.2 0.74 9.0 0.55 9.92 P<0.01
C 0.0 0.00 7.2 0.37 8.6 0.25 7.8 0.74 2.00 P> 0.05
Table 5, Comparison of the time reaching to the maximum temperature (sec.)
Time (sec.) 2 4 8 16
Group Mean S.E. Mean S.E. Mean S.E. Mean S.E,  [value  Prob,
A 22.6 2.14 20.4 0.40 345 240 36.8 2.35 16.63 P<0.01
B 34.3 2.69 32.8 1.86 36.6 0.40 49.8 3.20 11.23 P<0.01
C 00 000 156 025 19.6 051 252 1.07 47.78 P<0.01
Ark §29 A7b QURT,BEFL 22 4%, 2% 3. 943 P2 AdxAE 5 de AP
16& A}o]] w) mgellAul 29 s Yod C (Directionality)
FAAE 5 %29 237} 9gich (P>0.05) 4. W9 Fudxs ¥ 1.3 % (Brightness) %
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— ABSTRACT -

AN EXPERIMENTAL STUDY ON THE TEMPERATURE CHANGE OF
THE PULP CHAMBER INDECED BY THE CO, LASER IRRADIATION.

Jong Man Lee, Dong Soo Park, Chang Young Lee, Chung Suck Lee

_Department of Operative Dentistry, Yonsei University.

The purpose of this study was to suggest the use of laser energy in the the field of operative
dentistry without considerable pulpal damage and significant effects on the dental hard tissue,
additionally to find out the methods which could control the temperature rise.

The laser beam (CW CO, laser, output: 6W, beam diameter: 1.5mm) was focused on the
center of the occlusal surface of extracted lower molars, A Ge lens (focal length 200mm) was
used to focus the primary laser beam,

In order to vary the total amount of the same irradiated energy, experimental subjects were
devided into three groups: continuously irradiated group, intermittently irradiated group, and
water-cooled group after continuous laser irradiation. Temperature changes in the pulp chamber
after laser irradiation were measured and recorded by the digital thermometer and recorder.

The following results were obtained:

1. Temperatures in the pulp chamber were raised up in the order of the continuously irradiated
group, intermittently irradiated group, water-cooled group after continuous laser irradiation,

2. In the continuously irradiated group, the temperature was raised up 1.7°c, 3.8°c, 1.8°C,
17.2°C after 2. 4. 8. 16 seconds of the irradiation of laser.

In the intermittently irradiated group, the changes were 1.2°C, 3.4°C, 6.3°C, 11.1°C, respec-

tively.

In the water-cooled group after continuous laser irradiation, the changes were 0.0°C, 0.8°C,

1.6°C, 6.9°C, respectively.

3. The starting time of temperature rise in the pulp chamber had no connection with laser

irradiation time.





