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Fig. 1. Sample image of thermography.
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Table 1. Experimental conditions given to each procedure

Class I cavity

preparation #330, #4
Amalgam removal #330, #4  High speed Y:N
SSC removal #330, #4  handpiece Y:N
Crown preparation Diamond (RPM:400,000) Y :N
for SSC Point

#330, #4: Carbide Bur

2zo
=5

g A B Adete PO F 30709 85L A

atste] AHEHTH

2) a7+ ¥

Zolg Aolg ygoz ug) 4FE 2 wet £4E A
P31 tH(Table 1). €212 A4 gt A2{FAE o=
adde ol 17 9% A& APz, Fdde 714
F3 FES I A7 AL APaen, opgpel ofv F
AE aet A2RFAE L2 obEt FHE AAE NP3
AL, 714 2dd s A2 #Bog £5E st A2f7AE W
Aoz 714 2dE s 28 Bl AAES AP 4 &4
jth 429} W] Fpe] F7HA] 278 FARGa BE AP
1% A=A (Nakanishi Inc., Japan)ol &8 WE AHE
sigon, FRER) 43 AR d8 d&Hez e4E
Al st

3) I 4 &4 »

RE A&HA L 5 & et 23 E F94 A
(Inframetrics 600, Inframetrics, USA)E AHZtiol a5 A
A FJsigt. & 4o £ % AXA A A+ =
Ad we} A&t T g B HE2= AHestd Fde =
A7) FAFE ZUHE o4t 2EE FA SHIRS
W, RE AR L B3| 8 0|83l e AREHG B
U Jehd g Adid] we 24719 33 g 3t g2
HBA A 23271 3 Y0l 255 2= S HYE =
Adaton, ol BUEe X EAVIE 2AdA Als F
A2 AE3A A FAstgor, ol Bl A sieke] #F A
9 &x7 BAFATHFig. 1).

Z} A& 270 el 53 o) ukE 2% A1 It HA
& A9 B Ui £X9 F{S R SHXE FaAt.

2.a8

in
=2
2
ro

Ashsh Ashvo] slal £33 @ So) A28 7AE o=
39T, de Vree 529] A7) met @ Aol PAG L2 o]
FolAThe o] Aekale] AR Y 43 PP AU



L1 !

Amalgam Removal 813 705

SSC Removal 755 650

SSC Preparation 682 592
SERREREEEE LR EREPLER s L
3 & AFE 43I (Fig. 2). 488 7des 23S
o

Azt 248 B&33(Table 2), B33, Fold 2 X5
3 9A=L (K, Thermal Conductivity), B%=(p, Mass
Density) 223 ¥]¥(C, Specific Heat)9] #< #3384 B
Yo digistyen, A 194 & A stz 49 2
A d ASE BEYZ A5 Ui 9FE & BN /3
84 B4 A 28L& Super-SAP R12 (Algor Co., USA)E ©]

f8g0om £ @ o]% ¥4 (Transient Heat Transfer -

Analysis) & AlSAT. /4G AP 2RY A5 A
£ U SYoR BEea pHAGoN, A4 @ 4%

ARE 49 A5z AGsE #269 A4 (Fig. 3)¢ 715

o8 2% s 2 LE skt

1. € MM Foi2tE ol ST ud
Zt Al AF Al Kol B 2AE €& ST FE Table
3 B3 EEAAR YRS
17 9% 84 Aol AdHe € 2 33 29,

521

thstobx| nketE| x| 29(4) 2002

Fig. 3. Internal Point for Heat Measurement (#269 Node
pulp horn).
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Table 3. The mean surface temperature measured from
each procedure by Thermography (M+SD)

i
Cavity Preparation ! Wlth Water 99.253.50
Without Water 72.5%£10.1¢C
Amalgam Removal W\i}tvli'fohu:;N\?lt:tfer ggg:—ji:ﬁ
SSC Removal W\;Zg:uLN\?ster 8?;55 155 158.770?(:
Crovm PrpAtston iy e 10944125

Table 4. Statistical comparison between surface temperature
measured from each procedure in relation to the cooling

avity Prepa
Amalgam Removal
SSC Removal *
SSC Preparation

* 1 p(0.05, t-Test

Table 6. The highest surface temperature of each procedure
measured from thermography

With Water 37

Cavity P ti
avity Preparation . o
Amalgam Removal Wlth Water 34T
Without Water 59
With Water 43¢

SSC R 1
oo Without Water 107¢
; With Water 52°C
rown Preparation . se
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Fig. 4. Bar graph representing the highest value of surface
temperature measured from each procedure.

Table 5. Statistical comparison between surface temperature
measured from each procedure in relation to the cooling
conditi

Cavity  with
Preparation without
Amalgam  with
Removal  without i
SSC with
Removal  without i
SSC with

Preparation without

abetween b : * ¢ p(0.05, Scheffe Test
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Fig. 5. Thermal change detected at pulp homn during Class
| cavity preparation with water spray.
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Fig. 6. Thermal change detected at pulp hom during Class
| cavity preparation without water spray.
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Fig. 7. Thermal change detected at pulp hom during

amalgam removal with water spray.
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Fig. 9. Thermal change detected at pulp hormn during
stainless steel crown removal with water spray.
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Fig. 11. Thermal change detected at pulp horn during
crown preparation for stainless steel crown restoration with

water spray.
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Fig. 8. Thermal change detected at
amalgam removal without water spray.
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Fig. 10. Thermal change detected at pulp hom during
stainless steel crown removal without water spray.
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Fig. 12. Thermal change detected at pulp horn during
crown preparation for stainless steel crown restoration

without water spray.
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Abstract

EVALUATION OF THERMAL DIFFUSION IN LOWER 2nd PRIMARY MOLAR WITH
THERMOGRAPHY AND FINITE ELEMENT ANALYSIS

Hee-Seung Park, Yong-Kee Kim, Soon-Won Kwon, Jong-Soo Kim

Dantkook University School of Dentistry, Department of Pediatric Dentistry

It is not a rare occasion that certain dental procedures involving tooth reduction being performed under inade-
quate water cooling due to a variety of reasons. This situation could possibly inflict the critical insult to the pul~
pal tissue of indicated tooth. The purpose of this experiment was to study the pattern of diffusion of external
heat produced during routine dental procedures into the pulpal tissue. 30 stone blocks containing three lower
second primary molars were used for certain restorative procedures and the temperature of the indicated tooth
surface was measured by thermography(Inframetrics 600) and further used as a baseline data for the finite ele-
ment analysis model fabrication designed in order to evaluate the pattern of thermal diffusion. The ranges of
highest surface temperature measured from several dental procedures under water cooling and non-water cool-
ing were 30.8C~43.6C and 51.2C~103.4C respectively. Among procedures studied, crown preparation
showed the highest value and amalgam removal showed the lowest. Comparisons between data measured under
water cooling and non-water cooling conditions have shown the statistically significant difference(p(0.05). All
the non-cooling conditions have shown the relatively larger increment of temperature change at the pulp horn
area than the cooling conditions. The results of this study strongly indicate that the water coolant is the essen-
tial element in restorative procedufes for the maintenance of healthy pulp. Further related studies involving
more procedures and conditions are recommended.

Key words : Finite Element Analysis, Heat, Thermography, Cavity Preparation
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