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accessory cone®] FH IS FAYNFH  spr-
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A8} accessory coned AMEEHE
Ho| #25mY spreaderel] ©)8) ¥
accessory conel® A9z 23H ¢
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& oju] welEo R 1 9l oy spreaderst ac-
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BA 4L Holr}. o]0 HAt= FA3E sprea-
der$} accessory cone, HlTFZA3}¥ spreaderst
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1. d8xz

105 7AAME 7FA 120709) plastic 2HEY
(Nissin Co., Japan) & A @] Alg3ey, &
B3 4L K-file(Maillefer, Switzerland)®} Gates
-Glidden bur(Maillefer, Switzerland)& A}-43}
R, THFAA #20, #30 spreader(Maillefer,
Switzerland) ¢} #2, #3 spreader(Pierce, Japan)&
o] g3ty on, 2¥FAAT #30 gutta-percha
cone(Sure-endo, Sureproducts)® Fine acces-
sory cone (Sure-endo, Sureproducts), #25 gutta-
percha cone (Sure-endo, Sureproducts)2 A}-&
g =#Y+E Cavit(GC Co., Japan)o.2
¥ 43591.29 India ink(Berol Co., Germany)&
g8 ALXPFE B8R
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49 289 dojEg Immulg A =9
7h spreader® 72 8H¢l #30 spreaders} v) 5t
2 818 #3 spreader& A& Y AP PP 0
2} #20 spreader, #2 spreader® W 3§ Al&3+9
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(2) Reference block®] A1&3 Accessory cone

o Ay

Donald®} Ronald®7} AA% wie gms
YL ol2YY AL o]t Med spre-
ader¥] 2718 1U& AYs}E blocke A 23
¥ #25, #30 gutta-percha cone® Fine, Fine-
medium accessory cone€ X}EE Wolnm
block& ¥#3H= accessory cone? ZolE A

At 2 A3} 430 spreader block & 33}

cone2 #25 gutta-percha cone o) #3
spreader block2 th7}9] accessory coneo] 3}
3t 24 Fine accessory cone®] 1 34 g}
3719 1oIM #3 spreaders} 7+¢ s Ao
E gdHA.

3) ¥ 5
AYTY 285 Ao AH4H spreaderd} acc-
essory cone Z§3le 6/)Fo= REsd

(Table 1) & 2% 20704 120749] Aa2@ 2§

< AHEAE, 283 AE AHNEE A4
23t

Al 1 T : #30 spreaders} #25 gutta-percha cone
o2 FAF &
Al 2 < : #30 spreader} Fine accessory cone.
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E 3x3¢ T

#3 spreader$} #25 gutta-percha cone
o2 FAM} F

#3 spreader$} Fine, accessory conel.
2 A% ¢

#20#30 spreader®} #25 gutta-percha
conel 2 43 F

A3
A4

A5

A 6 T : #2, #3 spreader®} Fine accessory cone
0% A% 3
Table 1. Experimental groups
Groups Spteader & Accessory cone

1 #30 FS , #5 GC
2 #30 FS , F AC
3 #3 FS , #5 GC
4 #3 FS ;, F AC
5 #20, #$30 FS ;, #25 GC
6 #,#3 FS ; F AC

FS : finger spreader, F : fine accessory cone
AC : accessory cone, GC : gurra—-percha cone

3. AlEx|E

(1) 28 $4
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3913 spreaderX|AF ZA] accessory coned
A3t o] B L spreader’} HolA 2w
o AR 379 1 oz Solsx] e 7}
A NBEFF 7t49 7)1 F(Glick instrument #1,
Hu Friedy, US.A)2 23939 gutta-percha
€ AAZI Cavit(GC Co.,, Japan)2 @AW
FE 2o, A% ABL 100% A
FE3} 4842 BBEg) :

2 Y2FFEE 23
BUE AR AgBe) 2BYTFo} vigez
5 AANTIT Ado] 83 AxHEE



India ink® L3 2087 3000pme 2 A2
2718 ol&3te ZHUYZ M2 & IFAA
FARF Yoo i 2L B2 AF3
oty i ARAYE £FA} FA4E 94
0] 7(Olympus. Japan)3telAl &4 £
2o SREYA 2AFAA 28HE AT
@ A}E® accessory coned] & #A A3}
At

m. 2845

Z 72 239 YFA4 JFAEE Table
29} 2t} MANEAL wE Z+ F49 v
£ ANOVAZ A g3t AeTolA 44 JF
A7t 743 A Jehta A 539 MLAF
Ade A6 FAEIE oY 17273 58 6T
Abole] MAAEATE FARHoE {ogT
3 2ol & JehfA g}ch(P<0.01)(Table 3).
A 4FA M2AF7} 74 2A dEs R A3
23 A% FANL giden 347 Y
oz AP T AbololE FANHOE FAGTH
2}0] 7} AR THP<0.01). ZBZAA] A48 cone

Table 2. Mean leakage for experimental groups

Mean * SD.

Groups (mm)

1 157 + 158

205 + 292

11.29 * 52

1239 + 505

110 + 155

SBBIYBIBB| =z

069 + 067

Zilolopaw|re

= numbers of teeth

Group4  Group5  Grouph

Figure 1. Mean leakage of dye penetration for six
experimental groups(mm)

Group 1 Group 3 Group 5

Figure 2. Mean leakage of dye penetration using #25
gutta—percha cone as accessory cone
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Group 2 Group 4 Group 6

Figure 3. Mean leakage of dye penetration when
Fine accessory cone was used(mm)

Group 1 Group 2 Group 5

Figure 4. Mean leakage of dye penetraion when
standardized spreader was used(mm)

£ .
Group 3 Group 4 Group 6

Figure 5. Mean leakage of dye penetration when
nonstandardized spreader was used(mm)



Table 3. Comparison of dye penetration(mm)
for six experimental groups

Groups Mean + SD. | Duncan’s multiple
(mm) range test

1 157 + 158

2 205 + 292

3 11.29 + 502

4 12.39 + 505

5 110 £ 155

6 069 + 067
(P<0.01)

Table 4. Numbers of accessory cones for canal filling
in six experimental groups

Groups Cone
1 49
38
6.3
38
65
5.3

O G W

Table 5. Mean time used for canal filing in six
experimental groups {min)

Time
5.0

Groups
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oA E 2EF AT Y3, 32
H3 e 2&93 gutta-percha FHEIH A
243} gutta-perchaz AW e 2o a3
¥ A 7 A LaCombes™ e Zw7iqt 24T
AA 7 HL ¥ARES Ry ddixn
Michanowicz5%¢ A &3} gutta-percha 23
T3 S} FATALold MATEY 4o
TARHR Aol Ut sFY. 2y
AHMEE AHE3HA] ¥L 2RF5HY e 2
g WAYEEs} 24 Vet Kap-
simalis$} Evans®& A|QES Algslx] e
silver pointt} gutta-percha?t9] 8L ZY2
o] MAFEo] tha 8991 Skinner$} Him-
mel”, Micha- nowiczS®, 783 Eldeeb” e 7t
Zto] AFofA AMEE AL gn ZHFH
& A9 Z9Uetel % AT FAHEA 9
& FAF BRA Tuie ¥d FE0]
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Aate HF St 9% FAFAAME
AMHES} 7127} AAAjste Fhe]l RISt
2]3 FAFoly Chloroform dip, Thermome-
chanical (McSpadden compactor) technique
g FAL B vl o 2ud 23
4T 7HA A&FHoZ AWMEZ} EA3HTE
2377 glen o] Peter®7} +A7HY, &
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% 247 FHFO RATFE L2 Hol
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Azt g FY7AEFAYA B2Yy A9
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T93lA] 2ad AL AYsA RE o A
g4?. B 4¥oME WA spreaderst #
AMgE 3719 accessory coned A€dtr] $8A
Reference block& #1238tk #30 spreaderst
£ #25 gutta-percha coneo] & ¥3lg.ov, 430
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" F%E o A-A XA o] AL spreaderi
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£ o8 & E #30 spreaderE AH&3taz}
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Tayler'’s] F33E A Rt #3
spreader®] Z7]9}+ fine accessory cone°]
Alstgl o AStE gutta-percha coned #3
spreader®.t} 84 ¢ do]A reference blockS
F4319 3 spreaderd] ®l&] UF 7=t

E A9Z7 7438 HA %S #3 spreader®
9502 ARt ZHFAE AT Al 34F
oMo MAXNE7} A3} spreaderg AMEF
A 1, 2280 2A UebtthTable 2)(Figl,
4-5). A3} spreader®} H|7Z3} spreadere
713 & Aole ZAAE 9o D 1 leveld A
Bt} D 16 leveld A 9] Xo]7t A3l 2o
o] AFHAANA B o o] spreader’t #5F
52 £ 847 ez 4dd, BE
20| step-back® o2 FAEHYD 2@ 2
% 19mmZ EF FU3Y L master cones
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¥ 7]4 spreadere 2#9 FY4Z o2t Immo]
W7tA A 97t Aol AT master cone
7} spreaderg EF 743 YN = HlT
Z 3} spreader®] ZAYE7} A3} spreaderd] H|
8 UF 27] W&ol olgt e A¥AFy:
spreader’} Zo] AFT AHGM = WIAFFol
A9 gt Rug AlisonE®9 mus} 4
E230n & 4 Qo).

a2y D-11 spreader, finger plugger, M-~
spreaders} M-plugger’} #35 gutta-percha
cone®] YA @Y YFHE Holg A
¥ Z4z 285HAE AP A3 M-plugger
9} M-spreader= 22 D-11 spreader$} finger
plugger®2t o & Wl AFAHE YeiW
I o] 4 AYPTFAIe] MAYF AxE FA
o] 9%ltha B1% Chohayeb™) ATt &
AYAs 2. olZe] APEES F7}
oM ZHFHE AMES FE¥AA %y
T it B8 A gl AL4§ spreader’t £ A
34 54 A& oPEE FFAHQ vluE g
F3A BE F Ao

T B AYAF 2719 spreaderE Al &3t 2
HFHE AP H7t d5 2.2 spreading 3t
o ZHFHE AP YA AR Ax
A7} By o] B4 spreaderd FFHol w
2 Fole Aol i tKTable 2. 3).

Y|+ A3} spreadero| At 27§] spreader®
WAL Qg - 2eddadE JE
A o]lfr= 23 A do]wF spreader’t IF
52 F2w AGAS spreader& WA AME3}
o gutta-percha® #Y3lA WA 71z g&
@A spreader’t F#3] YRR ARHT
2 85 F4¢ gFo|ch Tayler'¥= AR
ZQl spreader®] d& WY AREOE YA ¥
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A 125 2, A 325 4FAo)d & MAFE
od AN FAAUE Ao} gernzE Y
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Fol & 2o azte ztolg& & Ay



= 9E4s QA Table 2. 3)(Fig.2. 3). AF&3
spreader®] F 7ol ARl #25 gutta-percha
coneg accessory coneQ 2 Alg3dted A% F
o] fine-fine accessory coneSE A% FrT
S48 TUEPL AT BIY Jeromes™
9] A B AgAne= tary (Fig. 1-3),
spreader®] Zol7} £ AEAAE $HHo=R
ARAE Ao 2 YEehyth

H] 1723} spreadercly ©]& A7)/t A
Fine accessory cones AH&3td FA3 A) 47
9] MAAEAE 7} #30 spreaders}d o] spreader
9] reference block€ 5334 %3 Fine ac-
- cessory conel.E FAE A2TRY AA-YE}
GR & AR ZPA Aol JA v 743}
spreader®] Abgo] T@ie FAHAES FE3
ubstx] B3 1020 Yol o=
#29} #3 spreader& TAH 02 Alg3d 2AE
< TYSHA Shheta A A 02 #3 spreader?]
ARALE F/HA2 A6TY A2IEAYE
AYTF 7P A YePdRLZ BolA g4
AT E & o|FZE spreader’t STl
A 3 AES glo] reference blockAoll A BohE
accessory cones © oAFJA +8&F o=
A7 2@ 477 WA g4z g
T7} 8- ¥ A 3} accessory coned] G
ole] Aqle] € FellE ¥y] EARCE 7}
"o}

THFHE ANEE ALESHA] FAA T 37
T} 43¢ AT YA dE7 N2AFAHE
T 28544 AHEE AMEE YE 4929
7 msg WY Yeint a2z g3
202 spreader$} accessory cone2 A €3}
ol g3t ZHE Aol HrhH 2wt
FAACE AFHI e ARE 9] JEHL
44 v A3

THEFAYL FYlo] BE ZHFAHL A Y
e Aoz e zug Rosigon™ spr-
eader’t T Zo] AFHES F ¢ ¢H S 713}
A& %?9}5} Harvey52¢ d4dlA 235&
Hdle] FHYL 1-3 kgelgk 314 1, Hatton
50 z2u7iobgA] 24 ol o5 2
G & Fo vt AfolE el E @

EEERLFEEE
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ot B3l Y. Spreaderel F#ol wat
A& o ZALE7F A% D-11 spreaderE AH&-3h
oA B-finger plugger Al &-ZHt} xj29 W
Po] Byt Ri: A B AYdae
D-11 spreaderg& A& FgA 743}
¥ #30 spreader®} Bl 7 3lE #3 spreaderA}ol
o] ZAE AolE Hxg AHE FEEFE ¢
T3 AFEHY plastic ZAEH)A AH3 B
AZ Aoy A2y AnE A

Plastic #4232 289 e ar|7t ¥
A AFE Rolmz Ao 143571 7%
gou Fotdde 2oz FAAI} AFolA 9
<ddo] Hise 29 ARz Yehgx
Zao® 2gR o) BT e} thgaie] 2gRe
A $L22 B B33 ZHAE 717 X o}
24 9oz ol i@
A& neisojol stu v APt WadRAoR
CEinia=y

TR WAYES Frbske Pyols P4}
AEddLy ALAFE ol gate BY5Po)
ot & d¥oMe A4 g o83t Indla

inkE ¢#SHE WEZE AFAA AZE
o] MAFE S dolrsith 94 —4‘* ’93
ARFE 28 UAE 7|EZ A& M2 HF
7b BaEE Yol glom® fxxoz dgd
ANAE FFASH A5 E ZARINE o
0914 g ol AAIRAHEE F£5H<
M2AFET 948 e ZAolE Ro|A g&
P, 2 AgdME £HY ZBRYL AL
dgonz SYRE Aoy XolHgA AL
FAE FAF ] glo] AAFAE AE3HA
z’a%-r AR

o]/del APAte st FA3slE spreader
¢} accessory cones AMg-dte] ZHFAEL A1
3 2auAe &= 8|72 8E spreader

I

AHEA BT $5319 3 270 spreader?] A}
4 A8, vRAge #AQle] die
spreaderAl8- 20 ¢4 29HHE 45

& ¢4 Ut} o] spreaderd FAIE X}°] o
o AQlold g Az A4 oix g n|
233} spreader©] X%t 23} spreaders} =7
o} BAE7E @ zboju= ADAY] spreaderE



Arg-ste] FASUAY & AZAe) spreader
& AH88le $AROE 2 A9aHdE ga
Og FAFE Jedsx glode 4zHy B
o g% 4P S P45 APF vady
t¥8838ds 4ARAY, £3 accessory cone
2} 59 spreaderste] AFAl we 2d)
HAEAAQATE g2 AP2AL EF ZAsz
YUY spreaderd] 2 7}A9] accessory cone
& Z7] AS3te A4 A¥ATF7 PF3A
of |t}

v.d B

AR SY7FYEAl spreader®} accessory
coned] H Aol e 2 AYE Yt
2t 12070e} 2B 2 YL step-back@ o2 =AY
A g Zo] 67) d¥Tos EFdY
THFAE AYNEE AR g3 SWIHY
o8 FAFPLH A2HEYL o] 3 Hi}
3 23 g 2L FEL U

A 1 T : #30 spreader$} #25 gutta-percha cone
o2 FHAT F

A 2 T : #30 spreaders} Fine accessory cone®.
2 3A T

A 3 T : #3 spreader$} #25 gutta-percha cone
202 FAG F

A 4 T : #3 spreaders} Fine accessory conel.
2 AV T

A 5 T : #20#30 spreaders} #25 gutta-percha
conel & FHF T

A 6 I : #2, #3 spreader$} Fine accessory cone
o2 FAF|

1. 2709 spreader& WAL L6, 67)7}
17} spreader& AH§-3 3 $-(1-4T)8 ) M4
AF7F AU

2. 2719) spreaderg WHAHEF A $(5, 62) T
Z3}¥ spreaders} v] 7124 3} spreaderitel] A
2 F Aol UATHP>0.01).

3. 17} spreader& AH&-3 3 $-(1-4F) 7FA3He
spreader& AH&-% 747} vlFA38E spre-

aderg AHES A$Rg MAIE7 HYUY
(P<0.01).

4. Y% spreader& AHEE A $(1, 22 1 3, 4
T) accessory coned] FHo| WE YAIYE
AEE Aol7k FAATHP>0.01).

5. SHIAAEAFAE FAANIN] AHAE 1) o
49 spreader& AMg3tejo} o},
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Photo 1.
Photo 2.
Photo 3.
Photo 4.
Photo 5.
Photo 6.

EXPLANATION OF PHOTOGRAPHS

Linear leakage of filled block with #30 spreader and #25 gutta-percha cone
Linear leakage of filled block with #30 spreader and Fine accessory cone
Linear leakage of filled block with #3 spreader and #25 gutta—-percha cone
Linear leakage of filled block with #3 spreader and Fine accessory cone
Linear leakage of filled block with #20,#30 spreader and #25 gutta-percha cone
Linear leakage of filled block with #2#3 spreader and Fine accessory cone
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— Abstract—

EVALUATION OF APICAL SEAL ACCORDING TO TYPES OF SPREADER
AND COMPATIBILITY OF ACCESSORY CONE USED IN LATERAL
CONDENSATION METHOD WITHOUT SEALER

Young-Mi Ahn, 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 University

The purpose of this study was to evaluate the sealing ability according to types of spreader and compatibility of
accessory cone used in lateral condensation method. 120 plastic blocks with canal preformed were instrumented with
K-, H-files and Gates-Gllidden bur. Shaped plastic blocks were divided into six experimental groups according to spreader
and accessory cone used in lateral condensation. Then they were obturated by lateral condensation method without sealer.
Six experimental groups were as follows:

Group 1 : Filling with #30 spreader & #25 gutta-percha cone
Group 2 : Filling with #30 spreader & Fine accessory cone
Group 3 : Filling with #3 spreader & #25 gutta-percha cone
Group 4 : Filling with #3 spreader & Fine accessory cone
Group 5 : Filling with #20#30 spreader & #25 gutta-percha cone
Group 6 : Filling with #2, #3 spreader & Fine accessory cone

All the blocks were stored in 100% humidor at room temperature for 2 days. Each block was placed in cetitrifuged for
20 minutes at 3,000 rpm. Apical leakage was mesured from the apical foramen to the most coronal level of dye leakage
in millimeter under a stereoscope. The data were analysed by ANOVA.

The obtained results were as follows;

1. In groups using two spreaders(Group 56), the linear leakage was less than one spreader using groups(Group 1-4).

2. Tn groups using two spreaders(Group 5,6), there was no significant difference in linear leakage between standardized
-spreader group and nonstandardized group (P>0.01).

3. When one spreader was used(Group 1-4), standardized-spreader groups showed less linear leakage than nonstandardized
spreader groups(P<0.01).

4. In case of using same spreader(Groupl,2 & Group 3,4), there was no significant difference in linear leakage according
to accessory cone type. '

5. It needs to use one more spreaders to increase apical sealability.
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