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— ABSTRACT

ANALYSIS OF TEMPERATURE RISE ON THE ROOT SURFACE DURING
CONTINUOUS WAVE OF CONDENSATION TECHNIQUE

Young-Ju Kim, Yun-Chan Hwang, Sun-Ho Kim, In-Nam Hwang, Bo-Young Choi*,
Young-Jin Jeong’, Woo-Nam Juhng®, Won-Mann Oh*
Dept. of Conservative Dentistry, College of Dentistry, DSRI,
School of Mechanical Systems Engineering ¥, Chonnam Natl. Uni.

This study was conducted to evaluate the temperature rise on the root surface while the root canal is
being obturated using continuous wave of condensation technique. Maxillary central incisor was prepared
for repeated canal obturation. Ten thermocouples (Omega Engineering Inc., Stanford, USA) were placed at
1 mm increment from the anatomical root apex. The real temperature of Buchanan plugger was recorded
before insertion into the root canal. The root canal was obturated with continuous wave of condensation
technique as described by Buchanan and the root surface temperature was recorded during obturation at
1507, 200, 250C and 300C temperature settings of System B HeatSource (Model 1005, Analytic tech-
nologies, Redmond, WA, USA). After completion of the temperature recording, the dentinal-cementum
thickness at each sites was measured. The data were analyzed using one-way ANOVA followed by Scheffe’
s test and linear regression test.

The results were as follows.

1. When the temperature was set at 150C, 200C, 250 and 300C on the digital display of System B
HeatSource, the real temperature of the plugger at the 1mm point from the tip revealed 130.82+2.96T,
158.00+5.26C, 215.924+6.91C and 249.88+3.65T respectively.

2. The position of 8 mm from the anatomical apex showed the highest temperature increase at each tem-
perature settings and it was significantly higher than those of other positions (p{0.01). The tempera-
ture rise was constantly increased toward coronal portion from apex of the root.

3. The maximum temperature increase on the root surface was 2.37+0.09C at 150TC setting, 3.11+0.12C
at 200 setting, 3.93+0.09T at 250 setting and 5.69+0.15C at 300T setting respectively.

These results suggest that it be relatively kind to the supporting tissues of the root that the root canal is

obturated using continuous wave of condensation technique at 150C, 200, 250C and 300 temperature
settings on digital temperature display of System B HeatSource.
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Fig. 1. Components of tooth model.
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Fig. 2. Diagram showing the placement of therm-
ocouples on the root surface.
T1 : 1 mm from the anatomical apex, T10 : 10 mm from

the anatomical apex.
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Fig. 3. Schematic illustration of the whole system.
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1. Buchanan plugger2| &H2E

System B HeatSource®| digital display <+%=& 7+7}
150, 200C, 250C ¥ 300CE AAs9 S W, 223t
A7 ML 27] pluggerd] AerelA 1 mm Hojzl ¥
9ol AA ex= A% ex it d YA YeEhton Table
12 2t}

150¢
=A%

QT A

M=
215.92+6.91¢, 300C 2=A%
ATt

oA 130.82+2.96 T 2m, 200C
158.00£5.26C, 250C &EAAdA =
A= 249.88+3.65TC

Table 1. Digital display of System B HeatSource vs real
temperature at Tmm from the ML size Buchanana
plugger tip (Mean+S.D.)

Digital display of Real temperature at 1mm

2. System B HeatSource?| 2t 2 AHoM x|2H
9| x|t atE
System B HeatSource®] digital display <+%=& 150

€, 200, 250C ¥ 300CE AA st 7 2=
continuous wave of condensation techniques AH&-3t
of ZHFHA ATH 2EdeS ST A, RE %
AR A s F-eHA A2HelA 8 mm Holzl HA|(T8)7}
M2 oS By o XA A 1 mm o7l ¢
AT 7} 7H & eeise (p€0.01). =#ZH
= AZHYY A eedsS Table 20 e Q)
150 %E@@/] 735, T84 2.37+0.09C= 7H
on, Tloﬂ/‘i 0.66+0.04c2 7V 2z
(p€0.01). A|oke] A ZHelA Hojd
A= AgAor =789 th(Y=
0.538X+0. 610 R=0.773). 200C =A% 4%, T8
ol 3.11+0.12CE 7H¢ & =S Baon, T10ﬂ
A 0.78+0.0hC=E 71 L& 2xAsS HAY

(p<0.01). Hote] X ZHA HoJ AL Ao LAt

i-1-0

System B from the ML size Buchanana v ¥4z F7AtH(Y=0.201X+0.895,

HeatSource () plugger tip (C) R=0.707). 250C &x=4%9] 7%, T84 3.93+0.09

150 130.82+2.96 TR 7P 2 2RdsS BAon TIdA 0.88+0.04T

200 158.00+5.26 2 7P AL s BATHp<0.01). Hoke] X2

250 215.92+6.91 A HAAFE A exAEsXE AgAor =1t

300 249.88+3.65 (Y=0.264X+1.004, R=0.755). 300C <=A%< 7

Table2. Maximum temperature increase on the root surface
150(n=12) 200(n=10) 250(n=11) 300(n=12)

4T S.E. 4T S.E. 4T S.E. 47T S.E.
T1 0.66" 0.04 0.78 0.05 0.88 0.04 1.60° 0.07
T2 0.83* 0.05 1.16° 0.06 1.40° 0.05 2.17 0.09
T3 0.79« 0.04 1.09° 0.05 1.28° 0.03 2.06° 0.08
T4 1.23" 0.06 2.08™ 0.12 2.56° 0.07 4.05" 0.20
T5 1.10% 0.06 1.71° 0.07 2.04 0.04 3.23¢ 0.12
T6 1.91° 0.09 3.027% 0.14 3.69 0.11 5.50f 0.21
T7 1.83° 0.09 2.58* 0.08 3.14° 0.06 4.68 0.11
T8 2.37 0.09 3.11° 0.12 3.93 0.09 5.69 0.15
T9 1.91° 0.08 2.49% 0.07 3.03 0.06 453 0.10
T10 1.59% 0.06 2.00"" 0.09 2.61° 0.06 3.63 0.09

4T : Mean of maximum temperature increase,
T1 : 1 mm from the anatomical apex

T10 : 10 mm from the anatomical apex

S.E. @ Standard Error

Same character represents no significant difference between two sites at each temperature setting.
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Table 3. The dentinal-cementum thickness of the root

Position Thickness (mm)
T1 0.8
T2 1.0
T3 1.0
T4 1.2
T5 14
T6 1.1
T7 1.5
T8 1.2
T9 1.6
T10 1.3

T1 : 1 mm from the anatomical apex, T10 : 10 mm

from the anatomical apex.
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Fig. 5. Representative temperature rise at 8 mm from
the anatomical apex of the root by time of measure-

ment.
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Fig. 4. Maximum temperature increase on the root
surface.
Bar represents no significant difference between two

temperature settings at the same site on the root surface.
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