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— Abstract T

TEMPERATURE CHANGE IN THE PULP ACCORDING TO POLISHING
CONDITION OF VARIOUS RESTORATIVE MATERIALS

Byeong-Ju Baik, D.D.S., Ph.D., Jong-Ha Park, D.D.S., Jeong-Suk Yang, D.D.S., M.S.D,,
Seung-Young Lee, D.D.S., M.S.D, Jae-Gon Kim, D.D.S., Ph.D.

Department of Pediatric Dentistry and Institute of Oral Bioscience,
College of Dentistry, Chonbuk National University

The importance of finishing and polishing the restoration has been described by several authors.
The final step provides for improved metallurgical properties, better marginal adaptation, reduced
plaque accumulation. Unfortunately, finishing of the restorations can produce damage from tem-
perature rises at the pulpal wall.

The aim of this study was to determine the changes in temperature can be occurred during the
use of finishing and polishing instruments under a variety of conditions. : with or without a wa-
ter coolant, intermittent or continuous operation, high or low rotation speed, remaining dentin
thickness, and various restorative materials.

Class V preparations were cut on extracted molars and restored with composite resin(Z 100),
resin-modified glass ionomer cements(Dyract, Fuji Il LC), and amalgam. Finishing was done with
aluminum oxide coated disc(Sof-lex® polishing disc, 3M, USA).

The following results were obtained.

1. The rise of temperature during polishing of amalgam restorations was the highest among the
all experimental groups except polishing with water coolant(P€0.05). However, there were no
statistical differences in temperature rises between Z 100, Dyract and Fuji I LC (P)0.05).
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2. The intrapulpal temperature was greatly influenced by the applied time, and intermittent pol-
ishing was showed significantly lower temperature rises than continuous polishing(p{0.01).

3. The intrapulpal temperature was increased according to the application of polishing regard-
less of using water coolant. However, polishing with water coolant showed significantly low-
er temperature in the pulp than not used water coolant(P<0.01).
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Table1 Matenals used in this study

faterials ~ Manufacturer
Z 100 3M Dental Products, U. S A
Dyract Dentsply, Germany
Fuji I1 LC GC, Japan
Amalgam Degussa, Germany

367

cHstaotx|ntetslx| 26(2) 1999
BE Aapid A 2E Fold e A7 FHHAT

old B4 & Eall FHE class V &F °P°ﬂt xdd
7100, Dyract, Fuji [ LC, amalgam= %335t}
{(Table 1).

FEE AP A5
Ze)2oto] @51 E o83} chromium-alumina
thermocouples £7] %43 F AFUF-E Caviton
®o & AcHFig. 1). ©| thermocouples tem-
perature-recording device(Multifunction Analyzer
MA 6,000, Japan)ell @AHA T, Aol Al2E f
9] 27| LERE $EE9] dnpyt Ed A wix
o}t} recording paper® %3t XUl 2xgko]
715 =

A

r[r

i B

q% 234 FERE

2. ot

Thkst 79 FEE duhes v €8 3y
< E3 7‘]5Eﬂ°‘q- Oq‘j}% 719F-2% aluminum
oxide coated disc(Sof-lex® pohshmg disc, 3M, USA)
7b AeET 87 A (REGHE Y FAL
0.5mm?! 4% 4714, 1.5mm1_ 735 1A ZE
o tial 7.000, 11,000, 15,000rpme] AE=Z
ol Agslginh. oAl 47e] &z e 3t
A0l dAnko}l J&22) Avks APttt A&A
Q) @ofe Al 15%, 30%, 45%, 602 tha A5
U ex A%

Me 15% et ¥ 5%
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Table 2. Temperature rise as a function of restorative material, rom and remaining dentin thickness for 60 seconds of con-

tinuous polishing.

0.96+0.3

100103

172102

127103 252106 16404

100 30 254106 241403 419409 388106 744409  4.68+06
45 416412 353+05 67413 626£03 11.10+14 684407

60 572414 465405 884+18 822307  13.90+1.6  9.08+0.8

15 114104 075:03 160+04 13803  236%04  158+03

30 297407 187t04 446+09 420405  670£12  436+04

Dyract 45 465+0.8 30005 6.55+09 542403 103014  6.88xl.1
60 622408 398+0.6 878+15 7.04£0.2 12.30£1.9 8.98+16

15 097105 06l%01 128+03 108£02  208+05  1.08+0.1

) 30 215+04 190402  3.68+07 352402  582+1.0  384%05
FGilllC 45 379406 313405 6.12+16 559404  828+16  6.81+1.0
60 480410 42411 7.65+12 752410 107020  9.50+2.0

15 274411 155%06 620108 288105  858%02 450706

30 598412 384410 1150416 682403 1540413  9.44+09

Am 45 834412 562410 1640417 10.10£1.0 20.20+1.0 13.30+1.2
60  10.80+14 7.22+15 2140414 13.30207 24.60+2.1 16.80+1.8

Data were expressed as mean+8.D., RPM : working speed, T: time

RD: remianing dentin thickness
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Table 3. Temperature rise as a function of restorative material, rom and remaining dentin thickness for 60 seconds of inter-

1.56+04

0.90+£04

2.16+0.3

7336409 224404

20 1.68+0.6
7100 40 322406 224403  442+08 367407  7.00%12 466108
60 432409 820406  6.12+1.0 570406 822415  6.64+0.9
75 530409 406+06 700408 7.26+1.0  9.88+11 792411
20 186405 107402  1.74+07 162402  3.12+05  2.74+0.3
40 309+04 231404  430£09  3.02+04  7.18%12  522+06
Dyract 60 440406 312402 6.22+15  472+06 10.20€12  7.32+13
75 517409  3.6940.3 752417  6.04+09 11.80%£1.6  850+1.7
20 09603 112402 204102  164=04  1.98+£04  242%05
raine 0 247405 218404  4.08+05 326404 48611 = 48404
w 60 358406 336406 556407 468+04  7.38£13  6.80%0.7
75 444407 402407 678407  646+1.2  898+17  8.16%10
20 353+1.1 178404 680+11 344+04  824+11  508%09
40 601415 876407 11.30+1.3  6.92+0.7 163012  8.68+26
Am 60 743428 562405 1490411  9.84+0.9 20.80+03  12.80%15
75 906+14  7.0240.7 1810412 11.80+1.3 24.10£2.0 15.30%2.0

Data were expressed as mean+S.D., RPM : working speed, T : time

RD : remaining dentin thickness

Continuous, 7 01)0 i 0 Smm

v r**-**‘ “““““““““““““““““

. Continuous, 7,000 rpm 1.5mm

Fig. 2. Ternperature increases during continuous polishing procedures without water coolant at 7,000 rom.

ATHP>0.05).
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 Eatermitent, 1,000 o, 4.5
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Fig. 4. Comparison of temperature rises on continuous
vs intermittent polishing at 60 seconds of
working time.

uke] A7t 34 LA U 2A vEst
(P€0.01)(Fig. 4).
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Table 4. Temperature rise during continuous polishing of Z 100 and amalgam with water coolant

e L e e
15 166403 116208 074405 004x10 194:12  162+14
30 9344192 164407 154403 14009  3.74+19  244+18

Z100 45 168+17 252+11 110409 132414 35815  3.08%17
60 166+12 110410 182410 15807  432+15 422409
15 178415  106L10  3.20107 216407 412421  254%07
. 30 120408 1.36+14 538410 294406 476417  260£1.2

45 1.78+08  164t12 496x1.1 2.84%08 440+2.4 3.56+1.5
60 22010  1.84+10 4.68+13 22410 540+1.2 3.80x£2.9

Data were expressed as mean=3.D., RPM : working speed, T: time

.- Cénﬁﬁ;ﬂusﬁvslnmrmit%ent(oﬁm

Co i

Fig. 5. Comparison of temperature rises on coolant vs Fig. 6. Comparison of temperature rises on 0.5mm vs
no-coolant at 60 seconds of working tims. 1.5mm of remaining dentin thickness at 60
seconds of working time.

Table 5. Statisical significance between 0.5 and 1.5mm of remaining dentin thickness under various conditions without water
coolant

7100 B - NS NS o -

Dyract % *¥ *% *% *% *k
Fui I LC NS NS NS NS NS NS
Amalgarn *% EE *% % Hk *%

Asterigks indicate statistically significant between 0.5 and 1.5mm
of remaining dentin thickness (* P<0.05 ** PX0.01)
NS : non-significant
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