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Table 1. experimental groups, materials and instruments used in this study

_group retrograde filling material instrument beve/ # of teeth
1 amalgam ultrasonic no 20
2 super EBA cement ultrasonic no 20
3 desiccated ZOE ultrasonic no 20
4 amalgam ultrasonic yes 20
5 amalgam bur no 20
control 4

total
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Fig. 1 Schematic drawing of test cell
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Table 2. Mean microleakge(1/MQ) and standard deviation of experimental group for retrogrde filling

materials
Dsy 1 2 3 4 5 8 9 10 11 12 15 16 17 18 19 22 23 24 25 26 29 30
Amalgam Mean 0.06 020 025 027 029 0.28 029 030 0.30 0.32 0.30 0.29 0.30 0.28 028 0.28 026 025 024 024
S. dev 008 028 031 028 028 024 022 020 0.8 020 0.20 0.19 0.17 024 0.21 023 020 020 0.15 015
SuperEBA  Mean 001 001 0.04 009 0.17 025 030 031 033 034 0.36 0.41 0.47 0.54 0.71 0.72 0.76 0.75 0.75 0.77
S. dev 0.02 0.02 0.04 0.10 0.16 020 022 0.16 0.17 015 0.14 016 0.17 0.15 0.26 031 0.38 039 0.36 035
Desiccated ~ Mean 0.14 025 032 034 046 0.56 0.54 0.64 0.74 0.75 095 1.11 1.30 1.43 147 1.51 1.55 1.56 1.58 1.66 1.68
ZOE S.dev 0.10 0.14 0.14 012 021 020 0.15 024 031 026 032 042 0.44 036 034 032 031 030 029 025 023
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Fig. 2 Marginal leakage of experimental group for retrograde filling materials
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Table 3. Mean microleakge(1/MQ) and standard deviation of experimental group for bevel

Dsy 1 2 3 4 S5 8 9 10 11 12 15 16 17 18 19 22 23 24 25

26 29 30

No bevel Mean 0.06 020 0.25 0.27 0.29 0.28 029 0.30 0.30 0.32 0.30 0.29 0.30 0.28 028 028 026 0.25 024 024
S. dev 0.08 0.28 031 0.28 0.28 0.24 022 020 0.18 0.20 0.20 0.19 0.17 024 0.02 0.23 0.20 020 0.15 0.15
Bevel Mean 062 0.71 0.81 095 096 1.00 1.02 1.03 1.05 1.09 113 1.19 122 129 136 1.36 1.39 1.46 1.52 1.59 1.60
S.dev 0.49 0.44 040 046 0.54 0.55 0.54 0.55 0.53 0.52 0.51 0.52 047 047 046 047 0.51 0.49 0.52 053 052
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Fig. 3 Marginal leakage of experimental group for bevel.
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Table 4. Mean microleakge(1/MQ)) and standard deviation of experimental group for instruments

Day 1 2 3 4 5 8 9

10 11

12 15 16 17 18 19 22 23 24 25 26 29 30

Ultrasonic Mean 0.06 020 0.25 027 029 028 029 030 030
S. dev 0.08 0.28 031 0.28 0.28 024 0.22 020 0.18
Bur Mean 050 0.63 0.64 0.64 0.63 0.64 0.63 0.60 0.60 0.57
S. dev 0.18 023 021 0.19 028 0.16 0.16 022 0.23 0.23

0.32 030 0.29 030 0.28 0.28 0.28 0.26 0.25 024 0.24
0.20 0.20 0.19 0.17 0.24 0.02 0.23 0.20 020 0.15 0.15
0.51 0.48 045 043 041 039 039 037 036 034 033
022 023 023 022 020 0.20 0.19 0.19 0.17 0.15 0.16
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Fig. 4 Marginal leakage of experimental group for cavity preparation instruments.
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Bz g71x 94Fdshs Ao] uighy oo,
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FA3A ke FRT B vA y& J=E e
R, obtdes 9FA AL bevelFo o
27t % ¥4 71FET d4d wHY 5 o B2
9g& vHh

gZHE A% JEAQ 9459 e U
17 953 fARI Aot 27X &t} o 3] 24
X2AE, 3t X2 FAY ZHe] EAse
3% 8& HElY oFg 4T 5 Jon, FZE
£o|3HA 98 slotFEHE FAY Fx TP,

GZA 9459 Hold U IT2E Weine® 2
H4 1mm ol4elojor Erta 32}, Mattison®™
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B9 Bad ¢ 6 4e 95 et
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3mmolojA, & AYPdAe 5 ZHolE 3mmE
543t

S5 ¥4 71FEE 71E9 JFYd FZde
Piezoelectric forceE ©]&% 253} A4 7]FE0]
Ue i glen, ojd &3 B AT-Eo] o)FoXn
Att. Glassman’& 259} AH4) 7|19 FHo g,
7178 ddte] X2y 299 85y el 7
ZA 3REs 9lo] WA AA JlrEEs g8 &
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T ulH &L EY 7 e FFHA FH
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5789 ddToz, UnA] 479 Aol dzxToR
AREETE 1, 2, 329 Hol= 2074 57l A
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cement, desiccated ZOEE #3131, 479 X
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FHE NPT S Fd EE Hol= 30d
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ZAEE 4o

1. SuperEBA cement® £ Fo] 2¢xHE
4AATA] 71 EE HE &€ B2 (p<0.05),
8YARE 18YA7IAE amalgam =ATH F23



2ol BolA] 9¥skem(p>0.05), 1994 olFde
amalgam 2F2E} L ¥4 $&8 B (p<0.
05).

2. Desiccated ZOEFAT-& 8YAFE A¥d
A8 923 85 M 2L 8d 7EE 2
(p<0.05).

3. 289 7|72 45E 4T Tol 1947
A& bur2 5S¢ YA THU E& Hd v S
2R Hp<0.05), 2397 |FHEE KT o]
£ HolA &UcHp>0.05).

4. NZHEA A bevel® HA3A ¥ Tol,
bevel& F% FRT B W ¥&& B (p<
0.05).

5. Amalgam®. 2 9FA3HALH, bevel F o
B2t 9% ¥4 717Rt HaNy s8d o B
48& v M (stepwise regression).
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— Abstract—

AN ELECTROCHEMICAL STUDY ON MICROLEAKAGE OF RETROGRADE
FILLING USING DIFFERENT RETROGRANE FILLING MATERIALS,
ROOT RESECTION ANGLE AND CAVITY PREPARATION INSTRUMENTS

Jin-Woo Kim, D.D.S., Sung-Sam Lim, D.D.S., M.S.D. Ph.D.
Department of Conservative Dentistry, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the microleakage electrochemically using different retro-
grade filling materials, different root resection angle, and different cavity preparation instruments.

104 extracted single-rooted teeth were selected for this study. 100 teeth were used as experimental
groups and four was used as controls. Anatomical crowns were resected, root canals were prepared,
and the apical 2 mm of roots were removed. The experimental roots were randomly divided into
five equal groups.

Experimental groups :
Group 1. no bevel, cavity preparation with ultrasonic instruments, amalgam filling
Group 2. no bevel, cavity preparation with ultrasonic instruments, SuperEBA cement filling
Group 3. no bevel, cavity preparation with ultrasonic instruments, desiccated ZOE filling
Group 4. 45° bevel, cavity preparation with ultrasonic instruments, amalgam filling
Group 5. no bevel, cavity preparation with conventional bur, amalgam filling

Microleakage was measured once a day for 30 days using electrochemical method and were analyzed
statistically.

The results were as follows :

1. The group with Super EBA cement filling showed the least marginal leakage from second to
fourth day(p<0.05), there was no significant difference between the group with amalgam filling
during eighth to eighteenth day(p>0.05), but after the nineteenth day here was a higher marginal
leakage than the group with amalgam filling(p<0.05).

2. The group with desiccated ZOE filling demostrated that the highest marginal leakage, started
on the eighth day(p<0.05).

3. The group using ultrasonic instrument showed lower marginal leakage than the group using bur
until the nineteenth day(p<0.05), but there was no significant differnce with the group using
bur after twentythird day(p>0.05).

4. The group without bevel showed lower marginal leakage than the group with bevel(p<0.05).

5. Whether bevel or nor had much more effect on marginal leakage than with cavity perparation
instrument when the cavity was retrogrdefilled with amalgam(stepwise regression).

key word - electrochemical study, retrograde filling material, bevel, ultrasonic instrument
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