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COMPARISON OF CANAL SHAPING METHODS WITH GT™
ROTARY FILE AND CONDENSATION METHODS.

Yu-Mi Kang, Jeong-Hee Jin, Mi-Kyung Yu, Se-Joon Lee, Kwang-Won Lee
Departnent of Conservative Dentistry & Institute for Oal B oscience,
Col I ege of Dentistry, Chonbuk National University

The purpose of this study was to compare the shaping time of two shaping methods and the leakage of
three different obturation techniques.

Ninty three canaled human molar teeth were used, which were randomly divided into two groups of forty
teeth each and ten control teeth. After working length determination, the one group was prepared crown-
down technique using rotary root canal instruments of GT rotary files .12/20, .10/20, .08/20 and .06/20
taper(Maillefer Instrument SA. Switzerland). The other group was instrumented with Gates Glidden
burs(#1, #2, and #3) to coronal preparation and GT rotary files .08/20 and .06/20 taper to apical prepara-
tion. Shaping time was measured.

After root canals were instrumented, they were divided to three subgroups and obturated as follows:
Subgroup 1, obturated with single cone method : Subgroup 2, obturated with lateral condensation :
Subgroup 3, obturated with continuous wave technique. Three subgroups were obturated using non-stan-
dardized gutta-percha cone(Diadent, Korea, .06 or .08 taper) and AH-26(Dentsply DeTrey, Germany) as a
root canal cement.

Ten unobturated teeth served as positive and negative controls. After immersion in 2% methylene blue
solution for 1 month, the teeth were washed during 24h. The teeth were demineralized in 10% nitric acid
and dehydrated by immersion in 80, 90 and 100% ethyl alcohol. The teeth were finally cleared and stored
in 100%methylsalicylate, and apical dye penetration was evaluated under stereomicroscope(Leica M420
.LC, U.S.A)at x8.75 magnification.

Liner measurement of dye penetration was assessed with the use of digitalized image analysing system
(analySIS, GmbH, Germany). The data were analysed statistically using independent T-test and Two-way
ANOVA and Tukey test.

The result were as follows:

1. In canal prepared with GT™rotary file, shaphing time taked more than the group of using Gates
Glidden drill to coronal preparation without statistical significance (p0.05).

2. The group of single cone obturation using canal preparation of GT™ rotary files showed significantly
more apical leakage than those of lateral condensation and continuous wave technique regardless of
shaping method (p{0.05).
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3. The group of single cone obturation using canal preparation of GT™ rotary files and Gates Glidden drill

showed significantly more apical leakage than those of continuous wave technique regardless of shap-

ing method (p<0.05).

4. Regardless of shaping method, The group of continuous wave obturation showed less apical leakage
than those of lateral condensation without statistical significance (p>0.05).

5. The group of single cone obturation using canal preparation of GT™ rotary files and Gates Glidden drill
showed more apical leakage than the group of lateral condensation using same shaping method with-

out statistical significance (p)0.05).
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Tk Ak 2k (gutta percha) & 7Ftste] 2HAE H sk
EHo|th. a2y o] 9] cones AHEBHEE 7} cone

WAl ot A ek FHo] ¢ 4 Sla At
gk A2 B9 7T itke B0l TP,
Schilder’= Z%7IHHE AHgsHH
percha)cone®| ¥ Golg]= XEs}A A
cone®| THAHNE ]3] w9l F3e] ¥ |
& Bekaby] S8 FAMH S AT o WY
E}# 2k (gutta percha) cones 3ol ¥ €3 4 &
dto] FH Bolgl B E o= HE Ak
(gutta percha) 2 HHA7| 2Akshe= E2]o|tf. o] 27}
PHellM = 3 =S I ZHslok 7] wliel 7ol
T Mg BRsithe 9 S 7RI F 2ol AE
ZF(gutta percha)dll 7tote= €9 =& 24data Yshe
LEE AFoE AN F AT system B™ 47179
o 7]o HZste] A&t 4 7htE pluggers!
Buchanan plugger™7} 271%9 1L, ©]F o] 7]4E<S ©
43 2#E FH3E continuous wave of condensa-
tionH o] A/fE ALt o WS AelH X (gutta per-
cha)dll €2 7kt & A9 4 7} pluggers A8k
Schilder®] 4719k 3he 2], & 7] vl EE3t A ety
ZF(gutta percha)cone¥ THAHEE ZFhfjo] =13t
o System BME7|FE BolA AR stdd
Buchanan plugger™& 3ol =43t At 2k (gut-
ta percha) & Ag}slAA §Y plugger® x| HH S

ol 2] 7h9tete] FAd st ol

Kirk A% continuous wave condensatione] 4,
LSRR ET SR A Ego] 252 HustY
om "5 continuous wave condensation'e] =&
vt 2 7 S EY nAlrEe] BEe B
81911, Ludovic pommel 57 continuous wave con-
densation®©] Single cone condensation'8z} W7}
HET A2 v FEe] A5-& Busiith 2y A4
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o) TAE -8kt FAE %?}94 o %}5}04 +
Aojuf FEEo| glom, X o] AA] g A Zeto
A, Al 2FE 7 8070 (et 407, }OL 40 7H)e] 2
of¢} thx=+ 1078 2|ot& AHE-stSiTt

LYY TFE2E GT™rotary files (Densply-
Maillefer, Ballaigues, Switzerland)% .12/20, .10/20,
.08/20, .06/20¢} Gates-Glidden drillE AH&-3F%oH,
GT™ rotary filesAHAl 23S A& A=l
Tecnica (Dentsply-Maillefer, Ballaigues, Switzerland)
£ o83t

L#FHA o= AH-26(Dentsply Detrey, Germany)
= THARIER AR89 ABR 2k (gutta percha)cone
< H]E 3 conel Dia-pro Iso- .06™, .08™ taper
cone(Diadent, Korea)< AH8-3F%2™ Obtura II™

Table 1. Classification of group by canal shaping

Groups Root canal shaping method Number

A Canal shaping with GT™ rotary file 40
Canal shaping with G.G.D
& GT™ rotary file

B 40

GT rotary fileE 0|83t AN &Y} ZMHEHg 0| bl

(Texceed, U.S.A), System B™(Analytic Technology,
U.S.A) 8 27194 plugger?! Buchanan plugger™
(Analytic Technology, U.S.A)E AH-314

A 71 A

7| Skl 5.250 ANBLAIIES gl 208 E 4
AN e 302 £ B2t BolA Adddon A2

el F2he 24 ~Ae ( caler VS o]gate] AABIA
E}. %l ﬂi]ﬂ 2y x|oj= AF AR o] Aa] A

LG9 Lol S Qlsle] AEA|olE B ]_/’:701
Mg wobA A A A meoﬂ/ﬂ a&:Tho ] ]_ ©
E

= 29 6‘}01 #15 k- ﬁleS_ %%LM A

®GT™ rotary filesTH o] &-3fo] 23

gt N 237 stet 94 28 crown-down'H =
o] &3t GT™ rotary files .12/20 taperel] ©]ei .10/20,
.08/20 taper®, 4 #5 ¥ skt 24 2HE GT™
rotary files .12/20 taperdl] o]of .10/20, .08/20,
.06/20 taper® ZEE7A] A& st 7] 22 Ato] o=
5.25%AotA A EF §Ho7 e AlFsta £10
fileZ 2Ha& SH

Table 2. Classification of group by sealing method & canal shaping

Group Canal shaping method Canal obturation method Number
1 GT rotary file Single cone 11
2 GT rotary file Lateral condensation 11
3 GT rotary file Continuous wave obturation 11
4 G.G.D & GT rotary file Single cone 11
5 G.G.D & GT rotary file Lateral condensation 11
6 G.G.D & GT rotary file Continuous wave obturation 11
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@ Gates-Glidden drillE AH&-ate] 23] 285 |3}
b2 g & 2R S 7Y GT™ rotary files
O]% ot 2HAY

dob N 2RI} shet 9 22 1A 3H7EA 9
GateS*Ghdden drill& AHE-ste] 3 3704 Sl &
GT™ rotary file .08/20 taper®, 3 g5 283 0}01
24 2L 1A 37129 Gates-Glidden drill A

fate] FE J7HA] gk & GT™ rotary file .06/20
taperZ <HEE JYSIAT 722l = 5.25% A
o} A PL}EE fdo7 RS At #10 fileZ 2

f“lo ofN

g
7} 3302 Table 28} 2o] £

5 <& A

@ Single cone condensation

1,4 7 2H AYE 453 T #20 paper pointZ o
t].g }_;\]7 \;]._Q /\]-o]- :[L7H :LJ,]._,J_ o]_oL OJ/J a3 —8—
#20, .08™taper A€} 2k(gutta percha)cone, et @
<33} skt 24 23S #20, .06™taper AENH 2k (gutta
percha)cones AElste] 2l AlAsAT. FHARE
(AH-26)& &sloto] 2ol =Xt thy ]Ezi} e
H2F(gutta percha)cones ¥ AT = 23 o+
3H o o] AetERk(gutta percha) &= 7}%&% 772 &
2t 2| Asksint.

(2 lateral condensation

2,5 T2 2 4P E 453 T #20 paper pointZ &
wE AR oF Aot P 233 sttt A 29
#20, .08™taperAE}H 2k (gutta percha)cone, 3 A5
T gkt 24 2HE #20, .06™taper AEFH 2k (gutta
percha)cones Agste] 2 Al ZHAHME
(AH-26)5 &3lsle] ool =¥ ek ths vl 53}l Aet
H2F(gutta percha)cones <o AN & Z#HE
stainless steel finger spreader™#4& Y1 &5 4 =
o Jigtete] Fhe HHE tE B cones AMYsie]
] o]l F7} coneo] E012 F3to| §lojd wi7A] o] 3
e wEsta, 2# 7 A o2 A A (gutta
percha)= 72 € 7172 22} A A8t

® Continuous wave condensation

3,6 T2 2 4P E 453 T #20 paper pointZ <
TE A2 v Aok A S8t oot dAl 2E
#20, .08™taper A€} 2k (gutta percha)cone, <t A3
<33} shet A 232 #20, .06™taper AEFH 2k (gutta
percha)cones AElate] 2 AlAstal 2 3mmz

-
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o]7HA] =¥dl= Buchanan plugger™& ’\*Eno}%]‘:} =
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dre ZHRFHs APstA] FRon, FzTdA =
MEAEFe] AT 582 Hrlebr| el 2= 1

:

rl
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241759t 32 Fol| A8kl nail Varnlsh:—z A A
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EA) A

A8 2)o}l5S 10% nitric acidES o] &8te] 48417HE<t
23] Al71 & 80, 90, 100% alcoholZ E<A17]2 100%

methyl salicylate(Katayama chemical, Japan)ell 22
NAN ERERS AL

f
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2y oR,
o

\L!

8) A2t A2 H7t

JAFeA v (Leica M 420, LC, U.S.A)sllA &
8. 75U = gfjste] ZehFoA] AAEo R HAFH Mo
Aol 41921, digitalized image anaylysing sys—
tem(Analysis, GmbH, Germany)< ©]83t 7} T2-&

s 7teret

3. EAIAzE]



2) —:L%%—Xd%‘i o)A 2
7} ol A A

Z2a9g 01%

ANOVA)Z} AF3%

A48

19

o8 A%

F3& spss ver 10.0 #AFH £4
teo ol ®F BAH(Two-way
L Tukey TestE o] &3t] &7

ol u&

ox

7y o YAzt Ha, Hdl, Ho Al Table 3%
2t} Gates-Glidden drill2 X #3-Z2 g3 BFol
457.45(s) 2 GQT™ filesTro.2 A 33 A7 518.67(s) B
o} AgA|zko] AA AR Table 4o A Hole ujelzt
o] BAIE 242 1 tH(p)0.05).

N

ojM+&

Zb o] Ha, Ao B nAFES] H e Table 59
21 Fig. 1914 Hol= Az} v} HF |4 F2LL |

Table 4. Statistical differences between experimental
groups by shaping time.

GT rotary fileE 0|83t AN &Y} ZMHEHg 0| bl

FoAE 1691.66m, 2ZNNE 1157.93m, 3FAE
942 75um, 47AE 1658.95m, 5AE 1192.35m,
6ol HE 1043 .64mz Ebstom] | S 2ol A& 1l
AlfFEo] doluA] sk, =T AdAM = 23 HA

A& S v WP Table 694 Kol ublel Zo] GT™
fileZ A& % single coneC.2 F#a 170] Aol &
Aslel SH7HHY i 738 2, 573 continuous wave
condensationH o2 FA3 3, 6THT} nlAFEo] B
H(p<0.05).

Gates-Glidden drill2 X#%Z &3t + single cone
o7 FHg 472 dFH el #A gLl continuous wave

Table 3. Mean preparation time(second) by canal
shaping method
Group N Mean SD Minimum Maximum
A 40 518.67 14581 310 1030
B 40 45745 13221 271 972

Table 5. Mean dye penetration values for the linear
measurement(um).

Group A B Group N  Mean SD  Minimum Maximum
A 1 11 1691.66 459.86 1002.5 2356.3
B 11 1157.93 265.26 612.52 1559.8

TR0
u Gl

G AT

‘ I -

Eingle o ofa [ 8 P SN NS WEYe

1600}
1800|
1200}
1agaf
A
Bor
40D}
200r

Fig. 1. Mean dye penetration values for the linear

measurement (um)

*GT : only use GT file

*GGD & GT : after using gates glidden drill, use GT
file

11 94275 608.00 106.36 1782.3
11 1658.95 273.13 1347.6 2055.6
11 1192.35 341.10 506.67 1657.9
11 1043.64 310.39 560.92 1481.1

O UL R~ W DN

Table 6. Statistical differences between experimental
groups by mean dye penetration(Two-way ANOVA).

Group 1 4 5 2 3 6
1
4 NS
5 * NS
2 * * NS
3 * * NS NS
6 * * NS NS NS

* shows a significant different(p<0.05)
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condensation 2.2 F#3k 3, 6FET} oA FEo] B

TH(p<0.05).
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Xo“j]‘/]r 72}}]7} 42 e 59 Aol
o]q_s
Z#E FH3k= Al 2k (gutta percha)cones F4H
<o Skl & A3ke Havt gl Alds = AE
#F(gutta percha)cone®| FENF HIEF3} AEFH 2k(gutta
percha)cones %3} conedl| H|al A= (taper) 7} &o]
Ho5of o=, Aels Ak (gutta percha)cone®] ZAM=
(taper) 3 Z7](size)7} <#e] 7Ae 2 27|19} X3
O g 23 APAAE UER Zlolt ol & f&l .02
taper® ET7|TFE AHESt] FAE ZHAA = 02
tapere] ¥+ el 2k(gutta percha)coned] Alg-o] 33
o] kot 06 2 .08 tapere] 7ITtE AHEstd P
ZHA M= 02 taperd EFE AEtH Ak (gutta percha)
coned THHE ZHd|o] HgAJo] REgrp? H AF
AHEE Dia—pro ISO- .06 2 .08 taper AE} Ak (gutta
percha)cone Al Aol 28t .06 2 .08 taperg 717l
AE7179 A7l B AlFetitia gt} g FHAE
oF #HE 8A4F wiAE] fal 37HA] A AA 2
TN ES ARSIt
ol A= Aol FAGe] single cone con-
densation®©] 2|2 v]AlFEo] 7 =3t (Fig 2, 4).
E2E3 Ao e 2 HES) Wy 2 ddd
o7 AZEY, AE# Ak (gutta percha)con % %Qx]
%3 92 A7 719 EolRr] Wit B o] 2
IAHMEZ} 23R F4F . Single cone condensa-
tionAl 283 ZHAMEE B2 compaction technique

_1_4



oM AHEHE, Bt} AL ko] ZHAMERT A FES
771 73 8ol dtka . Single cone condensa-
tion AAE 2 7|25 IS A oI A
D2 2] 27] v Fo] nAFEe F71E Bl Aow A7t
o},

g ol #Agle] 7P (lateral condensation)
°2 FH3 F& continuous wave condensationH S
A THT nAFES Bokoy BAEAS oS
A TH(p<0.05) (Flg 3, 5). Ludovic pommel?& F4 24

17 & | AFE Fr e 297PE P continuous
wave condensatlon 2k} mAlFEe = Abol7t glle
U ag T urEg v de SR SAe 7
of mAlFEe] Erha Bastgith, o] dFelA S
He Gdst MY vuA], BesEo] g A,
ARG 7399 e A9 T o] g2 AfES Holn
AT} o= protocolol Al B ztel7} Q1] W Azt
o},

Continuous wave condensation®< AEFH 2k (gutta
percha)cone 2 @3 ZW2as 48 4 9,
down-packing®] <% TS meh Al o] FolAH A7
Yol 9A]5ke SWEHE down packing Bt H4€
AL 37&%24/\]7}"] Aoksle S 7?*]‘/} A
Ag defet 2 conefite] gloW AFHE F 9lon?,
719 B e %“3 o] SS file¥} HwA| *Er‘:i A B st =
@S 7 2 ik B Ao E Single conel & A
a1, 4790A 2 cases, SUIMH R FHg 2, 5ol A
3 cases®ll H]3]l continuous wave condensation' &2 %
A 3, 6wl M= T cases’t HE5HEH = BEdFS AES F
AATE T3 B A 12/20 taper GT™file> 174,

.10/20 270, .08/20 371, .06/202 TN=2 25 1374
o] 7]F9pdo] Qlem, BAETL S7HEE 7] FabE-
Aoy, SEENE AAES BAgle] BF oY
£ 2~3mmFH%

Bradshaw$™& SW/IHOR 2REAA SHE &
Ao} g o] HEgk @atAtoldl= HTHE n|A|FEY] Aol
7F gl et 4r7kard ﬂﬁ]rfﬂ ?(gutta percha)cones ©|

] whebA] Pl 2] Afol
A EFEHAZL F ol
= vl 29 47t A1 28 S vs, FHE
AZA 07 ol gt Al FAH el ASeZ AL
t}. 53] continuous wave condensation- 2 ]
wo] ZH7RPHA Hls SHWHo] el&atA] Xk A

olfrz st Aoltt.

o] ol A AW whe}l o] Ni-Ti A% B9 AHEL &
8% ARt @3 Y ] Hol & Folw Aol 9
oy 715 AHE Sl o 71Tk o] FF dA st 7t
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>
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GT rotary fileS 0|23} 22 =819

Zo] 17191 @o] glor Xolef 3| FekA Fejo ute}
HYAAM AEEE hybrid WHe =9¢] 2ad oz
AZYE ™ continuous wave condensationyS AFESHE
AL SWU7IeHHe €& iAWl € = o o B
2 #F3} 2ol dask Aoz AzteEr,

V.2 E

B AFd e GT™ rotary files o] &3 5 714 AW
W3 Al 7] SAEE v k] e, A2
] i;‘] 0}3’— Z]:Lr)ro] HgE, Al 282 71 80709 o

Gates—Ghdden drillE AHE-ste] 28 27} $7HA &

et & 2o L2 GT™ rotary files AHSSH &, &

A w2} single cone condensationt, lateral

condensation¥, continuous wave condensationwT 2.2

TEote] Adgsisitt. Ay tet APAkE S5

Fa A wet B 2ES AlZste YAEEE R

73 (stereomicroscope) dellAl A2¢ Al F&82 S4 5t

aL H]ﬂ %]7]'6]‘0:] q%“j}' ZEL“S: Eif: 7%-'/"’2‘ EMD‘r.

1. Gates-Glidden drill2 <& & GT™ fileZ &3
To] 2 SsA| g GT™fileWre 2 47 1
o it YA AA ARA T BATH R ol
et ko] = glTH(p)0.05).

2. GT™ filette.2 Z#HAJ3 F single conel2 3 3
gt 7o mAlFEE APl BAIgIe] continuous
wave condensationt 2 Z¥87FH (lateral conden-
sation)w Et} E9kow BATHoR fogdniat A}

o7} 99eH(p(0.05).

3. Gates—Glidden drill= <

% single conel@ &3

A3 & GT™ fileZ 43
A% T nAlrEE 43
W ol #AIgle] continuous wave condensation
o Egton BASA R fodutet Ato|7t Sl
(p€0.05).
4. Gates-Glidden drill2 =3 & GT™ file® A3 g
TAA single conelZ ¥ FHI T vAFES

KR

4

SV EY =3A T BA o2 foldntat
2ol &= 1At (p)0.05)

5. Al #AIgle] continuous wave condensation
T SWRMT 2o vAFEL WR|w BAEH
o7 %9] ghigh ]’ ]t‘ W\Q}\:} p>0.05 .

FSgnas|

1. Weine, F. S : Endodontic therapy, 3rd ed., st. Louis,
C.V. Mosby Co., P.2, 1982.
2. Buchanan, L. S. : The standardized-taper root canal

527



LHBHIX| BHEZES}S| ] :Vol. 27, No. 5, 2002

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

preparation-part 3. GT file technique in large root
canals with small apical diameters. Int. Endodont. J.,
34(2): 149-156, 2001.

. Gluskin, A. H : A reconstructed computerized tomo-

graphic comparison of GT files versus traditional
instruments in canals shaphed operators. Int.
Endodont. J., 34(6): 476-484, 2001.

. Cohen S, Burns, R. C : Pathways of the pulp, 7th ed.

st. Louis, C.V. Mosby Co., P.258, 1998.

. Leung S. F, Gulabivala K. : An in-vitro envaluation of

the influence of canal curvature on the sealing ability
of Thermafil. Int. Endodont. J., 27: 190-196, 2001.

. Skinner RL, Van Himmel T. : The sealing ability of

injection-molded thermoplasticized gutta-percha with
and without the use of sealers. J Endodon, 13 : 315-
317, 1987.

. Franklin S. Weine : Endodontic Therapy 5th ed. st.

Louis, Mosby: 436-437, 1996.

. Schilder HC: Filling root canals in three dimensions.

Dent. Clin. North Am: 723-44, 1967.

. Buchanan LS: The continuous wave of obturation tech-

nique : ‘Centered condensation of warm gutta percha
in 12 seconds, Dent. Today: 61-67, 1996.

Kirk A. Dulac : Comparision of the obturation of
Lateral by six Techniques. The American Association of
Endodontics, 25(5): 376-380, 1999.

AFd, o35, 35 WIS system BME o] &3 &
VA SHNIE] e A EHe| v, x| FHES
3|7 24 1 482-488, 1999.

Ludovic Pommel : Invitro Apical Leakage of System B
Conmpared with other Filling Technicquesx. The
American Assiciation of Endodontists, 27(7): 449-451,
2001.

Hervert Schilder : Filling root canals in three dimen-
sions. Dental Clinics of North America November :
723-744, 1967.

Patrick Wahl : Optimal obturation and shaping. Dent.
Today June : 78-81, 1996.

Buchanan LS @ Cleaning and shaping the root canal
system. In: Cohen S, Burns RC, ed pulp, 5th ed. st.
Louis, Mo, USA: Mosby-Yearbook, Inc.

Schilder H, Cleaning and shaping the root canal.
Dental Clinics of North America 18 : 269-296, 1974.
Short JA, Morgan LA, Baumgartner JC, A comparision
of canal centering ability of four techniques. Journal of
Endodontics 23, 503-506, 1997.

Walia H, Brantley WA, Gerstein H, An initial investi-
gation of the investigation of the bending and torsion of
Nitinol root canal files, Journal of Endodontics 14,
346-351, 1988.

Coleman CL & Svec TA, Anaylysis of Ni-Ti versus
stainless steel intrumentation in root canals, Journal
of Endodontics 23, 232-235, 1997.

S.A. Thompson, P.M.H. Dummer : Shaping ability of
lightspeed rotary nickel-titanium instruments in stim-
ulated root canals. Part2. The American Association of
Endodentists ; 23(12): 742-747, 1997.

A A dATRA B 2th, AAGAF - 526-527,

o

528

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

1999.

Ozata F, Onal B, Erdilek N, Turkun SL : A compara-
tive study of apical leakage of Apexit, ketac-endo, and
diaket root canal sealers. J Endodon : 25 : 603-604,
1999.

Ahlberg KMF, Assavanop P, Tay WM : A comparison
of the apical dye penetration patterns shown by meth-
ylene blue and India ink in root-filled teeth. Int
Endodon ; 28 : 30-34, 1995.

Limkangwalmongkol S, Abbott PV, Sandler AB :
Apical dye penetration with four root canal sealers and
gutta—percha using logitudinal sectioning. Int Endodon
; 18 1 535-539, 1992.

Limkangwalmongkol S, Burtscher P, Abbott PV,
Sandler AB, Bishop BM : A comparative study of api-
cal leakage of four root canal sealers and latrally con-
densed gutta-percha. Int Endodon : 17 : 495-499,
1991.

Czonstkowsky M, Michanowicz A, Vazque J :
Evaluation of an injection of thermoplasticized low
temperature gutta-perch using radioactive isotopes. J
Endodon : 11 : 71-74, 1985.

Haikel Y, Wittenmeyer W, Bateman G, Bentaleb A,
Allemann C @ Anew method for the quantitative analy-
sis of endodontic microleakage. J Endodon ; 25 : 172-
177, 1999.

Mechailesco PM, Valcarcel J, Grieve AR, Levallois B,
Lerner D : Bacterial leakage in endodontics : An

improved method for quantification. J Endodon ; 22 :
535-539, 1996.
Miletic I, Anic I, PEzelj-Ribaric s, Jukics : Leakage of

five root canal sealers. Int Endod J ; 32 : 415-418,
1999.

Beeler WJ, Marshall FJ, Brown AC : The permeability
of apical barriers. J Endodon ; 15 : 422-426, 1989.
Tharuni L, Parameswaran A, Sukumaran VG @ A com-
parison of canal preparation using the k-file and light
speed in resin blocks. J Endodon : 22 : 474-476, 1996.
ded A AEsd 2 g ZHA HEFES Gutta-
percha cone A3A tig 237 BHE88]#] 25:390-398,
2000.

Haikel Y, Wittenmeyer W, Bateman G, Bentaled A,
AllemannC:A new method for quantitative analysis of
endodontic microleakage.J Endodon ;25:172-177,
1999.

Hopkins JH, Remeikis NA, Van Cura JE:Mcspadden
versus lateral condensation:The exetent of apical
microleakage.J Endodon: 12:198-202, 1986.

Fuss Z,Rickoff BD, Santos Mazzal, Wikarzczuk M,
Leon SA: Comparative sealing quality of gutta percha
following the use of the Mcspadden compactor and
engine plugger. J Endodon; 11:117-121, 1985.
Kerekes K, Rowe A: Themomechanical compaction of
gutta-percha root filling. Int Endodon J;15:27-35,
1982.

Bradshaw G. B.,Hall A..Edmunds D.H.: The sealing
ability of injection-moulded thermoplasticized gutta-
percha.Int Endodon J 22:17-20, 1989.



GT rotary fileE 0|83t AN &Y} ZMHEHg 0| bl

LI Y
Fig. 2. Canal shaping : GT™ file, canal obturation : Fig. 3. Canal shaping : GT™ file, canal obturation :
Single cone Continuous wave obturation

Fig. 4. Canal shaping : G.G.D & GT™file, canal Fig. 5. Canal shaping :G.G.D & GT™file, canal

obturation : Single cone obturation : Lateral condensation

Fig. 6. Canal shaping : GT™file, canal obturation : Fig. 7. Canal shaping : G.G.D & GT™file, canal

Continuous wave obturation obturation : Continuous wave obturation
Hj& : x 8.75
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