SHEXEY AT VALY AT A
3} obZe HEsA FAHE SHAE €13
HAste d U, 288 JFHAU
Al &A% sde 2gde SyEs
DE, AT R AT 542 F9 ¥ES
AgPgesA N2 237 ARFE FAA
e 874€& =AY, Dowsl Ingle’& H]
¢ 98 A0 B4 SRt
TUAE A5 Fadelzta gt

<@ ¥4 AP L AXtadz @YY
Fee B 2343 EFAA4E rHAsEs
P Z28e B AdFoE HIYY £ Ue
7€ ABE°] ZB/XNEY YFHA HF
< FEAN717] A8 Bhflel ATFHI Aot
AEE 3hte 71gel 23 e AYE B
A o M2 sigdgo] A i
gov A7 A" AEe wyoes
TuE ¢4 HHs= e Bissitn
33}, guita-perchat £3F ¥|nzy B
43 FHE Zn TG FHFA o
F3te, 2dzFe o RTAo] FHe
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S8 FAARA, 987k @AY
o2 ¥W¥so AHgE32 Ut
S 4l 7Y BEFo=

AMgEE Woln dAz M2 Add 2

#3dge SEHHALE Hrlstede o

F7hd s vadtezA FYste 347t

Btk o] W2 7ZH23E  gutta-percha

coneo] 48 =&Y YA FYE &

AEE s ZHo] ofzg B ofygghy,

7t} 334 coneE2 @A Mz dIg B

o] IE Alel9] ¥l FZHE sealer’} # )

Fo] HFAY HYE olgo=A @Yy

o] Aol b Hol®, gutta-per-

cha& 712 AIAAAN ZFBRE =Y3e

W Eo] EAHAE v, Schilderv <%

W =99 gutta-percha® 7} ¥ ¥ spreader:

AZAI F ZHE pluggerEN FIWEES

2 719tstey 2#g $A%E warm gutta-

percha®l FWI7ItHE FFsided, Y

i 2UF A=ET, FI3F HPAW,

29 2 299 279 Y Q 92

A a7 BaEA. 28y 37

c@FAYel AT NN Zriehy

=)
-



B o 5 24
:\%%kq_zl—ﬂ).

=, gutta-percha® 7}¥ AAA {F
A Felo A #HE AU B} =

438 gutta-percha

F Rt e Bix

Fgol

=24 0 O

. Yee 5 gutta-perchag 160

needle
] el o

FARE R

percha ¥
HE#A}E Torabinejad 29
AAb A Z@EU Y g HFPAdol 43}
A el Marlin 59 44338t WA
A FFNAN Y3 F ZAARE Hug
uted, A3 22 4 A 2P JdE &
#Eg @A ERAT MHY stede A
I3A=

= Michanowicz® Czonstkowsky®& H]
A ge 70C XA gutta-percha® 7}
A A ZHRE FYste AL

R R

A3} gutta
AN =9, Michanowicz

F98e
wo Zihfdol st BFPFAol &

%w (] A'B}_Q.
#2591 Methylene blueE o] &% M4
AEHoA Fre Zuviqt FAYPERG ¥

H5A7 5L BEY oY Greene 57
W zte] A adde] {4 zolr}
of Jd wioz HAANE AR
g z4d¥ e spreader’t €d Endotec®
(LD Caulk/Dentsply Co., Milford DE, U.S.

AN olg3td, B4 FIY S3Ee
ANgste 59, 719¥ spreader2A4 &%
W2 =99 gutta-percha cones A3}, 7
M9 coneg ZWsdla FJF PolElz &
FAA 2BE FHde M2 7t &2
7kt SHFAYel 2AHUG

o] Endotec® 21lmme] A% (#30) £
)3 (#45) tip condenser® # 3 F Se
A% A7Hs% handpiece® TR 71F°ld.
HAYE FF8Y o] handpieced] ELEHR
B9 16mm7} 5%°le] 170Ce & &=
2 A% #AE F dn ALdE FIEE
@R 2&olUlo] WZE] cold spreader®
A%E & oy oH FF9 gutta-percha
coned| = AHS-¥ 4 Qlot. Endotecg o] &%
7he EuUishy e casdaxze A

Z7ekE S v 2P e o Kerstene 5

8tAl, Luccy B9 #AIA JERSE
Byu3lged, FEA $HEY dF*dAMe

7He Eiehgel 449 FUiYEY
$¥o] & A3, 128 Himel® Cain
e EARE MR FARY ZHAAM 7L
Q9 gutta-perchas &FW7Iestd FA @2
2 afxeg Yol BY F ATy IH
o}

e darta 2asgdy A3
28 yre S Aot 2wz
Age 2aze gadolme G
2u3AsAe 2RAYERE HrHE7) 9
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Jkﬂ
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AMe TaIFdMe F& Fx=E FET
23 "ot Jdew, 2 BEes A
ARy E e AL FALL FEEYR
India Ink*, Eosin dye*”, Methylene blue*~
WE o] &3 NAIEY Fo] Ik Y
YA F9d4 FEEe AR ARRY
HEx, L8 FHULY FHRY FE,
ABAL 27, =2 AL @Y AR F
Be wFrl Aok A2FFYA Kwand
Harrington®2 India ink7} <39 & 3
A3t Abel A §AERA Yol £ FEE
Azstzle]l Fob 3o Matloff T
methylene blue A&7} FF o] ¢ ¢+
B3gk v gl

TEF 72 2 AR ZHAWYAE
AFE Age 33 Ae BAH
28 29 FE FHse %
th. Douglas®} Zakariasen™2 FHE &
oA 2EFE T3 AFT Mag ALY
£do] BHAA dede Hdir9 FZE
TLR=AR FH3 i AFE 4E
duEH TYFoE FEE A ¢E
A8t AYH Pyos ZWMYEAYE
B718 4 U9, Johnson® Zakariasen™ &
Mo 4 gEo] FYstrr F
HE o9 HHYAHAE IFsted 4%
=A §39 B&Eol ¥ w4 FU
28]y Zakariasen T¥°] FAH &Y 4
e FH 39 2o IASA FASE

2] E
3=

BRso 2GF FEY Zolg FHo] HIR
%9 24 AA F& AL oz 3
o},

3t¥ Timpawat 5, Ishley®} ElDeeb™
2 ElDeeb 5 3A4F A} BFY &

Aol AF}e FEd T FBBAV UG
3l i, LaCombe® F& 5 A7t

AWe oAl vehgtin e, W3t
¥ 7] & 718 A%
ZoAYEe F4Y 24 33H 2%
o2 WHESRE BW/Y vk T gzt u)
oFgt FRBA U Bstth

B AFe 23 FHTo 1¢¥ Endo-
tec o] &% 7t 2yl 2@EAYPes
2A% 23 A methylene blue 849 =
F2o AEE ANH 2 AP
zAso 2@V YERE Pristed

gutta-percha

(o]
943e 53

_B‘,
HU

ek,

bed 2T 4LYF WP BUH
243 3% 34 e B A4
¢ Wl ge ABBAC dANE F
§ $4¢ FEe dux sad

M2 W

AY xy=
Ao wAE F43EA L FEA 4
steb WA, stet 4T F PAY A

#9319 type I canalg Eol= o} F 140
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ME 0.9% A Fdsd ERAsHrt 4
3l7] Aol 2.5% NaOCl &fo] 24417 3
AN 3 A4 I dzF T A2 £F
AAs R,
ol EHEE n=A EIXHZE 3o Z
BAY ATz Ude H A Xolg dia-
mond disc2 X o}FFo] Hzo] HEE
BRE HASS A2Zol7t 13mm7t HA
stk

% ¥4 717+= HY Y file(Mani, Mat-

sutani Seisakusho Co., Japan)&, gutta-per-

£<% hand scaler2 7]3o]

cha cone& Sure Endo(Sure Products Ltd.,
U.S.ADE, 2 AL sealerE¥ Tubli-
seal(Kerr Co., MI, U.S.A.) & AF&-3 o).

AE g2

#10 file2 ZE3I7HA 2BZE 2T
H 2EFNA fileo] EAFHE £el ZHo)
Z5H 1mm &A FAPYZolg ARE U
E3HQ A9 71 TE AMREA 7 Hots
#45 file7hA] A4 YEYE TIPS
A& et

N\ 2% AbololE 2.5% NaOCl £93}
3% H.0, §9& nd2 AlRdA 2L
AR FAhol B 2FL #10 fileR
SHAE U3 MAF F paper pointE
29 AzAAG
2BaRe 1 Pde get AT sea
ler& AMR3tn WUyt SdFAYes,

ANTL sealer& A3 71 FWoHet
TEFAYPe 2, AlTL sealer§ AHE-EA
@i 7k Wt 2RFAYe s, 1dxn
AN T sealer AME-3HA @3 1 &§
gutta-percha ¢ Z#FHYe =2 AlY3Y
o, sealer& AM&3te A I TH AUTS
3] #25 reamerd] sealer® E3A <o
e 2% 1/3 F87A ALdAA $AA
wgog HHAA 2FYd g =¥HE
£ 3t

HIZ H4o1Y 2258y

TH3ld &Y gutta-percha
#45 filee] =7)d] AP 2GR F
HgEEe FR(Sure Products Ltd., U.S.
A9 SGRZE 1/3 XH71A sealerE A
23 @Yl AYst @8 spreaderg
ERE wet Y31 29 2 FWHoe g gt
3o FHe wE g B2K(G-C Dental
Instrument Corp., Japan)® A3l o
o9 F7kRe] EojZ FLo] g0
7HA o FHRE vEIHI, VYT P
o &9 gutta-perchax 7}9¥ 7|72 g
AAA.

AE FAA

HOZ 712 HL7It 2SR (sealer Al
2)

TZ3te A% gutta-percha AF FA
#45 filed] =7l &P ZdFe F
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A=l FHR(Sure Products Ltd., U.S.
A9 ZYRZE 1/3 EA7A sealerE A
£3% Z#uo] 4J8 Endotec(LD Caulk
/Dentsply Co., Milford DE, U.S.A.)9] sp-
reader® 157t 7IE3tHA ZdR 4 &
oz Jigtete FHE WE OF BERX
(G-C Dental Industrial Corp., Japan)& 4t
YA 1523 2L WHo=Z 43 wE 4
Algte Z2@g FA3AT.

HIE 72 LIt 2RHEX Y (sealer Al
231x| o4

AU AFHANA sealerE AHE-3HA|
getde Ag A9gsine e PP

ST AE XA

HNvzZ I2 &8 gutta-percha &g 2t
ST (sealerAlB3HX| QUZ)

Gutta-percha& Obtura(Unitek Co., U.S.
A AWM 160C2  slEste 25
gauged] silver needle® U9 xde
ERE % 4mm ¥ HAXAI £5d
gutta-percha® A1A 3] ALEAIAA 2 Y&
F4F¢ 02 L plugger2 7HEA 719t
3. sealere AFREA g%rt.

XY A AEE 4 THEHR FEIY &
717 A& LHE 70 WM 244 4
2ol FAXY F, NZGHIF 2% methy-

lene blue £ Imm Z7 A2 ITEEL

FAog AA 37C FL2UldA 2443
BN g B2 B AH3}2 100%
FE3A 2421 HAE AZAAC

Z 29 Z2A4¥Fd 949 diamond
discZ 2ot #%FE we} Imm Hol9 &F&
BT o A &9 chisel2 A2E
FEARLn ARy T ATHUEL &
AE glo] EEIA.

A3 FE stereozoom microscopeE A&
M NIEHEZRE XNAFoE AFE Y
&9 ZHolg &FFsIYH. A¥EFHE F Z
229 BHAES A Ropr] Z A2EE
60% Higdo] smiy Eode AlFT
7ol &3AIH

o] &H3] LHE F &Ad&o G
gutta-perchatt sealer BWolgle A Yz
Aol9e] BEES AA}Y] 98t 0.45
um Greenfilter& FHA1A FA} o739},

Z Aged] 60% AAEAE AL, £F
o] 10mé7} HA o] A Ao T &
4 FEZ} A

FFEE 1.0 °J8t2 37 d3 FHRs=
208 N F H3oz FAE Y&
Wol &34 =4 (Model 34, Beckman Inst-
rument Inc., CA, U.S.A.)AM FZ=E
&4, AFd st Mhe] FEE U4
stAct. oW Hof HF 4L 657nmATh.

B #3219 FANE, 420 HF
o] zolg d¥ WUFEAYPYoz HAHY3lm
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Duncan’s multiple test® AME ZHA Q. A 4 28 4425 HAHH EFF
X9 BFe 1TAME 8.33+3.22mm, II
N = FAMNE 7.48+ 2.93mm, MZAME 11.46
+2.63mm, 13X NZdAe 10.66+ 2.56
A AWM AL FFEJ UEgD 2S¢ mmE YeERET(Table 1).

=
HYTANE 4G WFel ANAch

A5

Table 1. Mean dye penetration values for the linear measurement(mm)

Group N Mean SD Minimum Maximum
I 35 8.33 3.21 2.25 13.87
vl 35 7.48 2.93 1.62 12.93
1 35 11.46 2.63 3.21 13.95
I\'f 35 10. 66 2.56 3.65 13.48

Group I ! lateral condensation with sealer.
Il © warm lateral condensation with sealer.
Il © warm lateral condensation without sealer.
IV © injection-molded thermoplasticized gutta-percha without sealer.

) Y AAH EHXNE dY ¥HF  can’s multiple range test2 AIFHAL 4
BN 27 Fo% Aols HAon(p0. AIF A} I¥Y TS WFE ¥ NI
05), UTL ITET M4k AR FA v¥d@A F9494 A FL FFE 299
vebgou SAEE #2492 gl Dun-  0.05)(Table 2).

Table 2. Statistical differences between experimental groups by mean dye penetration

Group 11 1 v m
II
I NS
v * *
| * * NS

* ! significantly different by one-way ANOVA(p0.05).
NS ! not significant.
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Zt 7y A AES ALAH 22X B /L, agm NIFoA 0.56+0.38mg/L2
#e I3A 0.47+0.38mg/¢, LFolA  Elgtti(Table 3).
0.39+0.22mg/¢, IWFNA 0.57+0.32mg

Table 3. Mean dye concentration values for volumetric conversion(mg/£)

Group N Mean SD Minimum Maximum
I 35 0. 47 0.38 0.18 1.84
i 35 0.39 0.22 0.10 1.07
| 35 0.57 0.32 0.13 1.50
I\ 35 0.56 0.38 0.11 1.74

ITe I2EY 44 JAFF] Aoy & 4= AFE BA1(p<0.05), FHA T
FARE fde fl' ez vsgt.  § Alolde $A%HoZ /4% Aost
AFH FANES dAFEY 2 I gle A2z YERTH(Table 4).
TS WE 2 Vol = R4 A A

Table 4. Statistical differences between experimental groups by mean dye concentration

Group II I |\ il
II
I NS
I\ * NS
il * NS NS

*  significantly different by one-way ANOVA(p<0.05).
NS not significant.

B4R 2329 398 3329 4 2 R
WEzke Wz 27 Fig 19 Bgen, .
£ 23R Aoldle f48 ABBAT U FPIPEL 2EY JPIA 2Be
ATHr=0.4459, p(0.05) (Fig. 2). Asked b dE AgsE Bl o
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2t 06
0t 108
Linear Concentration
(mm) — 2 (mg/0)
Ds - 3 1 04 E,}
6 i 0
i} : 02
2t : 0
0 i )
I I il v
Fig. 1. Mean dye value for the linear
measurement(mm) and Volumetric
measurement(mg/1).
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Fig. 2. Plot of concent with linear.

W dide

el

%A ¥ gutta-perchad] T2
BZ3 sealerd BT FXE9

48 & Jd3n 2 oiF HjHAhdo] ¥
Z3iche Aol

2d9 HH4aznE Eol7] AN B
W Eo] AFEAE vl gutta-perchaE 7}
AYANA ZEFAE P ZAFH
gtoh, 2 b i 2R3 dHe B

1142

2 3Al A8¥ 4 U+ Endoteco] NLHY
t}.
ol Z#UYAA AVAoz JtEH} ¥

< 2EE 4 A& spreaderZt Yo A3HE
gutta-percha® @Y Fulo] AHAHoZ
AEAE & UA 2AHAG.

£ AYe FAx g AFH FAHAA,
sealer& AME-¥ 7F2 SUiqr 2@FAY L
Al sealerg AHSE T FUryY 28/F
A 2o AAPEFE HAA Jdggoy
FARAY RIS UL, sealer§ AME
A gL 7t FUIY 28SAE EE
184§ gutta-percha F¢Y <TFAY =2
o4 A AFZF] HA Yelgte=d
sealer®] Abg-o] ZHFH AT FTFS
Ae F8 {7 E 5 dved 7IddEe
RAe g2 Atgdd.

Kersten*’& Endotec® AH&3liA AF 2
#E 7t FEes FAYE W 4
T FE9 a7 AL Boked,
Z47d, €144 453 ¥E %R AL
43 gutta-percha ¢ AU sHAARE
Hage b 7t FU7isigel 71 #

£
e

o=
l

e R 3
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A VeSS BRI

ol 7 FWUighdel §4 SV
EE £§ gutta-percha FY THEFHAPRYG
@A HEHRIT S48 dElsite FAT
A FA% e & 479 ZAde 39

alol7t e A 2.
Luccy %<& & 79 &2 &8¢ 712

BAE G2 EAA T F87EH En-
dotecg °l&% 71 S/ es 77
#7283 797t India inkol] AXAAIN F 44
AEE FAHez AT 23 F Py
FARHOR FFo FF Ao|E HolA
ottt 3ol Kersten*d] A7 ZAsE
g 8ta Qo B AT F Y Tl
SARAHLE FF Ao/t AT A
s gXEan ik

He7l FAL 2AE GIHE AL B
AYolA B4 FyierEd Hag o &
g o7t Jeptx goerz st &
7y e HHERE vuE FE JAAAT
AAd v FFH SHAAM EF FA Y
Bt Ae gz A& FET vt 33
o

SN F2 F3,
H3A A= 9 YaX ¥oh. Hatton 5
e JIREE A Foz A TR
HYFgol olFd A¥E YeR gett
R o FAA HgEe ¥HE 3 X ofd
4 7hstn 29 uAg FdFE X

<A E

AT & JoJ*® Martin® Fischer®= %

A BYE olgdd HEHA FUiE
Endotecg AHET 7he SWIIEE A¥
qg o T YL vwIdAded B
g4 §¥ $EXAe #E¥ 23 Endotecs
ARSI S W X2d TAse $ELe &
4T SHYHE ERRA FLUIAY B
0 e goz veht AFAFHA FHZZ
7bed B olys ZFAFHoz FAFA A

2o FAou} FATol AL AL F
RN
Harvey S9& $¥o] AMutxoz & B

_QL

Agoan 2W EHo] FAY 4 ) 3
%4t. EndotecE ©]&3 71 WUkt
AYel oA F& dFE ol 7HH St
gs5lo] 2+ Ae Holn.

Himel®} Cain*-2 Endotec spreader?] 4t
Qo wial QF ZXBoz Sojrte A
AE BAFozM BA ZwrighHoze
Fdol B/bsd B2 A9 sHsAe
A A8k ok

4 ol

Z7iebd e 2#H A A3= Endotec 33

Ag A 2o, AEE

27 97 YA = gutta-percha®s 7}
AsA7le Fgo] Bo¥ Fojth

B AgAA 7t Fry 285 ays

1&E§ gutta-percha FY ZHZ A Y7o

v B3, 3FH EF F& % A
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o7t iR, 'Y ¥&°] D R sea-
ler& AMg3tA] k7] wWEolE Atssw,
H|E gutta-percha® AIAA FFAHELE @
Ak e ZAaAR FHIFAAE HA
© sealer?] AMg-o] IFHYS AASE AU
t}.

28§ gutta-percha Y FHFAHY
HAyaRe FA HAEUFFR FEAA 2
guig o] Mol QA a, A TEA
FHANE FIIFATY ALAFE AR
Zldlell Pl A] X3tdT® AFste WY
o met Ade dFsHA vErd & den,
B 2323 sealerg AMRIA &S By 72
Z7iEE Hy & Aolst Idd A

o Zed Fojt

AB7HA @& AEed 93 s A

2 2UF FEo U® F4H 2P %

rir

2
rok
=
mN
rlo

ng, AdEd

59 ALE ANsde] H:elH, Hie
¥EE 345 1 33 AN WE 2

Zakariasen $¥& Z9F L £ 443
o BAAR 39 AR AFFH FHY
A7} dolge #FEA ZvF AF A
ol &Ho] ARH FE FAHY UF NI
A7v 2 4 Ao A

438

2 AP sealer® ALY BH ML
2719t FRYe BAE &3 2 HFH
24 RN mudA 58 St
AREg A%/ JA Jdeigey FAEH
F44L e, FHH &34 1, IT
EF I, V& 29 JF7F JA Jeigoy
BFH SHMe IIFe] 1, V& HG
FF7 H3 Yz I, I, NZ BdE

TAGHo2 foF A7t gle Ae=

BN RS PREEEE TSRS

Z3e vz FARIL FARHoE {9
g FadA7t AARH(r=0.4459, p<0.05).

23 Timpawat 5%, Ishley$} ElDeeb™
4 ElDeeb 5°& H871A] FHPL 49%
zt7] & Tl methylene blue ¥A2E 3
EAA BAE 54 % 398 539 Y&
235 v adAd v F AP ARl
FASHA Jegten = dbEzie] 19§
A@Aol UL Budd(r=0.72, 0.75,
0.65), Zakariasen 5°¢ A e ttau,
A3 49 A} FFFH S A
Ztoll {93 FRBAT e ¥ 439
Agte FBAFE da9 Aole AT
FALE H3E BoAgFa glg.

LaCombe 5%& WAHE Xo}& A, B, C
NToE Urol Z47] e ez 28
FH3n FAAH 4 AFY FHeE 1 ¥
HazE P v, FAH FAHAME
AZol #93A He F2& vy



PAF=AYY ZFH FRZAMe A
Azzrel] §3 2Folrt glE Aoz Jeht
2YEE 5% ALAF Yolo e 2
9T FE dAFA ¥ FF AFs A
Z3bel o}Fd d#Adel gl s

A

f

ot AR 2RER AFH 23Y A
B7te] £ AVRAT e Baeeng
£ AREE AgeA 2 479 F 234

Zrell vEld F@ABAYG @A @ B2Y
2EITE T MaPFe FHF FHe
EF T2 AdAAJA FHe s HEA
of BER&T A Zol F WY F3u™
ol &3ty o B A7V 8% o=
AtE @t}

A 29 7194 Y gutta-percha T&H3
% S o Adane
Hyog FAH SR HHH
E3e AsBAE 479 F AW
Atelol & wkdt FaBAI AN (r=0.
3391)¢ E1d vl gt}

ol4e IF=E HH
oA ave] AT HT JEE AT
g & flon, 293 ¥&9 43U &
A3 AA UegdAE g€ A gon,
B AgdA F &3y Tl A2ATT A
KA A vderd AL ZE AFFAA
BAAR 9 RAHFH FHAA NAARI A
Uetgd d 71de Re g Atsdd.

B AT F 532 34 ek

]

T—

H) 2 3=

BaE aPEe

7}E gutta-percha®] 7y e F WL
Z¥ste] a9tE ke WM 2#FA
o HHade Yt A2, 2ETE ¥
AaFF] o] 33 ¥ ozl EREE
Aol o Fo &Aoo A=A HAH
ojAeol & Ao E AtzdEd.

olgd ZRHJARE Hrisle WHo
22X FAH FZUN FFH F¥Y 2
32ke] FadA sy E o B2 29
gag Aoz AlgdEd.

% of

o] A3 EAL spreader® HA7|FHoZ
7td, ¥Z4A1Z 4 J+= Endotecd o] &3t
7t SISt S8REFHT Z@oA 2eF
£ 3% FEY A= BHA £ FFHe=
FA4ste] ZAAHEIAE Hristed Ao

2AE S MOME viTeE UF
459 file Z7I7HA SBYAsl, sealerE
AHEE S 2 7He S, sea-
ler& A8 &S 7Fe Wity ¥ 1
£-§ gutta-percha FYPeE ZH{#F A3
2% methylene blue &-<of 24417+ 7

- AT A2 E FUH € FFFHeE
738ttt

Sealerg& A% 712 ZWUtyd $HHL
sealer& AM&¥ FWUibY Bk HAHH H
AFH F3 EFAA HAaPFE HA U
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Btou AT 942 AU

Sealer& AHE-3 712 Iyt dEe
sealerg AHE 92 7k FUUIY FAY
2 7L&§ gutta-percha 4 FAY B
AAA g AFH & 5N Fo44 IA
ALNEE HAH(pC0.05).

7he Euiqt SuRFAYe ZHNHE
H7} QG E FAS FATHez 3
FHA st

B EAAY AFH FHA Alolde
Fod FBEA AAH(r=0.4459, p<0.
05).

Ao
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— Abstract—

THE CANAL SEALING EFFECT OF WARM LATERAL
CONDENSATION OF GUTTA-PERCHA*

Yong-Duk Kim, D.D.S., M. S. D., Kyeu-Zeung Cho, D.D.S., M.S.D., Ph.D.
Department of Conservative Dentistry, College of Dentistry, Kyungpook National University

The purpose of this study was to evaluate the sealing effect of warm lateral condensation
technique by Endotec spreader, comparing with other canal filling techniques. One hundred
and forty extracted human teeth with single canal were instrumented and randomly divided
into four groups according to canal filling techniques including lateral condensation with
sealer, warm lateral condensation with sealer, warm lateral condensation without sealer,
and injection-molded thermoplasticized gutta-percha without sealer. Obturated canals were
exposed to 2% methylene blue solution at 37C for 24 hours and measurement of the
degree of microleakage was done linearly and volumetrically with stereozoom microscope
and UV-spectrophotometer respectively.

The results were as follows ;

When sealer was used, the canals obturated by warm lateral condensation showed less
leakage linearly and volumetrically than the canals obturated by standard lateral condensa-
tion with no statistically significant difference.

The obturated canals by warm lateral condensation with sealer showed less leakage linea-
rly and volumetrically than the canals obturated by warm lateral condensation without
sealer and by injection-molded thermoplasticized gutta-percha without sealer with statistical
significance(p<{0.05).

No statistical difference revealed that the group filled with the use of the Endotec had
significantly less leakage than any of the other groups.

There was a significant correlation between the linear measurement and volumetric mea-
surement(r=0.4459, p<0.05).



