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Table 1. Instruments and materials used in this expe-

riment

gsﬁl;::;:s Code Manufacturer
Plastic block — Kilgore Int, ML USA
K-file =~ Maillefer, Switzerland
High-temperature
;’;;Z‘_’;’fﬁ‘;c‘“d HTTG Texceed Co, CA. USA
(Obtura 11)
pcj“;:i‘::‘ bydroxide b Fanrmet Co, CA. USA
Siver point SP  Union Broych Co., Germany
Gutta-percha point  GP  Sure products Ltd,, Korea
Plugger ~  Hu-Friedy, USA.
IRM —  Caulk company, USA.
India ink = Berol Co,, Germany
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Apical reservoir7} H#4€ plastic &8 2§
(Kilgore Int, USA) 770 & AH&3geH, &
FY AL Kflex file(Maillefer, Switzerland), #3
Gates-Glidden drill(Maillefer, Switzerland)-S A}
L3193, 43l d 4 £2(Fanmet Co, CA. US.
A), silver point(Union Broach Co., Germany) %
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gutta-percha cone(SureEndo, Sure products Ltd.,,
Korea) 5< apical plug® A3ttt @54
£ AMEZE AH26(DE Trey Co., Switzerland)
& AHE3HY I, S#F AL Obtura II(Texceed
Co.,, USA) S} plugger(#11, #12 Hu-Friedy US.
A)E 3. S8YFE IRM(Caulk company,
USA)E st em M2 & India ink(Berol
Co., Germany) & AH&-3}%t}(Table 1).
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Table 2. Experimental groups

Groups Apical plug Filling materials
Group 1 — HTTG, AH26
Group 2 HTTG HTTG, AH26
Group 3 CHP HTTG, AH26
Group 4 SP HTTG, AH26
Group 5 GP HTTG, AH26

HTTG : high-temperature thermoplasticized. gutta-pe-
rcha

CHP : calcium hydroxide powder, SP : silver point,
.GP : gutta-percha point
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1029 mgl E YEth Al 17% v m st A
2, Al 3F, A 47, A 5785 EE TN F
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Table 3. Mean Weights of Filing Material Extruded

(mg)
&‘?;h“t sD ¢ df
Group 1 163 121 523 U4
Group 2 0.26 0.26 386 14
Group 3 000 0.00 999999 14
Group 4 0.10 0.16 251 M
. Group 5 051 029 676 14

(Group 1: HTTG only, Group 2 : HTTG plug/ HTTG,
Group 3: CHP/HTTG, Group 4 : SP/HTTG,
Group 5: GP/HTTG)

Table 4. Mean Leakage of Dye Penetration(mm)

Group lehgiaa‘g‘e SD t d
Group 1 041 045 3.56 14
Group 2 1.05 0.87 468 14
Group 3 193 083 899 14
Group 4 0.16 0.18 351 14
Group 5 043 043 387 14

(Group 1: HTTG only, Group 2 : HTTG plug/ HTTG,
Group 3 : CHP/HTTG, Group 4 : SPHTTG,
Group 5: GP/HTTG)

Table 5. Statistical Pooled t-test Analysis Comparing
Mean Weights of Filing Material Extruded &
Mean Leakage of Dye Penetration between
All the Experimental Groups

Yeigthli Group 1Group 2Group 3Group 4Group 5
Group 1 420" 523% 486" 351**
Group 2 2.53* 386" 201 241*
Group 3 624** 2.84* 251* 6.76**
Group4 203  389* 807 4.73**
Group5 010  249* 624" 2.24*

(Group 1: HTTG only, Group 2 : HTTG plug/ HTTG,

Group 3: CHP/HTTG, Group 4: SC/HTTG,
Group 5: GP/HTTG)

* significant difference(P<<0.05)

** significant defference(P<<0.01)
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YL, o) & Z2e] WF#(Table 4, Fig.2)2
gl 2o} A 172 041 +045 mm, Al 2T
105 + 087 mm, A 37& 193+ 083 mm, A 4
Z< 016+ 018 mm, A 5T& 043 +043 mm
o2 vehdtl A 123 Hwstd A 2T A
37e 2% EAgHoz o8 W3 Aol
S UH(P<005, P<00D) A 47H A 5379
HFole EAGHcR T WA ¥R
(P>0.05),(Tab1e 5)
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AEY 24 Ao 2y Adte
Az P, ole FU8 L&Y gutta-per-
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F271ge o3 FAEHo] TUFHLE F
2" 222 BAAY fAFZ9 S/t &3
A 2 AH8-¥E chloroform?] 7]13}2 ¥ gutta-per-
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A3 A7] Wl FA3R of A¥
A<= chloroform®. 2 HA2}¥ gutta-percha coneS
TER AFAN L FAE FUE Fne
543517] 9138 7F4 ¥ heat carrier® cone2 A
@ plugger2 FA7ILG3IAY 1 AR &
AEZY &2 439 29y axge
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123 AR Yeisdh ol 22 A3} gu-

tta-percha 273 vl sl FHEZY FEL
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pecha coned 7+g AR g ¥ 713 A7
o3y @M Aol F7td Aoz ARFd
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fFEoly et e wxle FF dHAE
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B ALY fE0] 4=, apical plug &
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Aot} 28y e aRE FIANIEA
ZFREY &S YA oJdH AEE
Aot gol AstEA goHA FHte AL
F e A E F/MAE £ A A2
ZZ ] AZo] gl apical plug ] N§
AT7F & 1 R FE A2 AtE €

v.g g

Zegol E 7MY HEHE step-back W
Hog @ FA3Y 1L A3} gutta-percha
FdYo g ZAZAT A9 1L A3} gutta-
percha, 44¥8}24 4, silver point, chloroform®.2
d3}3 gutta-percha®. apical plugE BT ¥
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A% 2HFAAY FEFE A%, 28
HAY=E Y25 Pes #F vag 29
oS 22 2ES Ik
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1. Apical plugS A3l 1.& A3} gutta-per-
cha FYHo2 E&%‘-Z‘i@ 7%, 1L 43} gu-
tta-percha 5 d‘?ﬂ‘ oz ZUFAF AeRT
ZBFAAY F2e] ARt (P<00D.

2. Apical plugE silver point®} chloroform 2.2
A3}3F gutta-percha® A8t 1L A3} gutta-
percha FYHPLE ZHFHAH B97t L& A%
gutta-percha FHHLET ZHFHSH 78‘7*9'}
AT ZAurt fFAT (P>005).

3. Apical plugE I 3} gutta-percha$} &
At BUE 4stn 12 93} gutta-per-
cha FgPo2 E“Jr"%" ‘I’, A$-7y 1 48t
gutta-percha —r dygto g ZHFA EEE}
B MAE E%M ( P<0.05, P<0.00).

4. Apical plugE chloroformgi A3} gutta-
percha$} silver point2 A3 F 12 43} gu-
tta-percha FHHOLE 34—57‘4@' AE ZBF
AAY F&S AL 2HAHETE E2
& Ak
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—ABSTRACT—

EVALUATION OF APICAL PLUG MATERIALS USED FOR THE CONTROL OF
EXTRUSION OF HIGH-TEMPERATURE THERMOPLASTICIZED GUTTA-PERCHA

Eun-Jung Hur, D. M. D., Gi-Woon Choi, D.D.S., M. S.D., Ph.D.

Department of Conservative Dentistry, College of Dentistry, Graduate School, Kyung Hee Universily

The purpose of this study is to evaluate of apical plug materials for the contral of extrusion and sealing
ability of high-temperature thermoplasticized gutta-percha in plastic root canal blocks.

Seve'nty seven plastic blocks with canal preformed were instrumented with # 50K file 1 mm beyond apical
foramen. Blocks were randomly divided into 5 groups of 15 blocks each. Group 1 was filled by high-tempera-
ture thermoplasticized gutta-percha only. The another 4 groups were placed with apical plug materials each
other and then remaining space was back filled with high temperature thermoplasticized gutta-percha.

Apical plug materials were used as follows ;

Group 2 : Thermoplasticized gutta-percha (Thermoplasticized gutta-percha group)

Group 3 : Calcium hydroxide powder (Calcium hydroxide group)

Group 4 : Silver point (Silver point group)

Group 5 * Gutta-percha cone softened by chloroform (Gutta-percha cone group)

All the blocks were stored in 100 % relative humidor at room temperature for 14 days. Filling material
extruded was removed carefully and then weighed in analytic balance. Each block was placed in centrifuge
tube filled with India ink, and then centrifuged for 20 minutes at 3,000 rpm. Apical leakage was measured
from the apical foramen to the most coronal level of dye leakage in millimeter by two examiners under
a stereoscope. The data were analysed statistically by Student’s t-test.

The obtained results were as follows ;

1. The amounts of material extruded through the foramen decreased in all of groups used apical plug
materials (P<{0.01).

2. Silver point group and gutta-percha cone group were similar linear leakage to high-temperature thermop-
lasticised gutta-percha technique only (P>>0.05).

3. Calcium hydroxide group and thermoplasticized gutta-percha group showed more liner leakage than
high-temperature thermoplasticized gutta-percha only (P<{0.01, P<{0.05).

4. High-temperature thermoplasticized gutta-percha technique with silver point and gutta-percha cone as
apical plugs showed less linear leakage and less extrusion of filling material.
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Photo 1.
Photo 2.
Photo 3.

Photo 4.

Photo 5.
Photo 6.

EXPLANATION OF PHOTOGRAPHS

Linear leakage of unfiled plastic root canal block

Linear leakage of high-temperature thermoplasticized gutta-pecha only

Linear leakage of high-temperature thermoplasticized gutta-pecha used with thermoplasticized
gutta-percha plug.

Linear leakage of high-temperature thermoplasticized 'gutta-pe-cha used with calcium hydroxide
powder.

Linear leakage of high-temperature thermoplasticized gutta-pecha used with silver point plug.
Linear leakage of high-temperature thermoplasticized gutta-pecha used with gutta-percha cone
softened by chloroform.
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